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THEREOF

(57) The presentinventionrelates to on-board equip-
ment and a method capable of efficient shunting. The
on-board equipment has a shunting mode and a passive
shunting mode, when the on-board equipment is in the
passive shunting mode, a driver activates a bridge, the
on-board equipment directly enters the shunting mode,
and shunting operation may be conducted immediately,

so that a process of electrifying the on-board equipment
and entering the shunting mode are saved, thereby great-
ly improving working efficiency. With only one set of
on-board equipment equipped, a train may also realize
the efficient shunting operation, save cost, and also save
mounting space.
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Description
FIELD OF TECHNOLOGY

[0001] The present invention belongs to the field of
train control, and particularly relates to on-board equip-
ment and a method capable of efficient shunting.

BACKGROUND

[0002] During shunting of an existing high-speed train,
on-board equipment at one end is in a shunting mode
while on-board equipment at the other end is under a
power-off condition. A driver operates a train at the end
in the shunting mode, and then turns off on-board equip-
ment at the end after shunting. Then the driver arrives at
the other end of the train to electrify the on-board equip-
ment at the end, and operates to make the on-board
equipment enter the shunting mode and then continu-
ously conduct shunting operation. Every time the driver
goes to the other end for continuous shunting operation,
the driver needs to execute processes of electrifying the
on-board equipment and entering the shunting mode,
which costs a large amount of time. If the shunting oper-
ation is complex, it is also required to execute the shunt-
ing operation at the two ends of the train repeatedly and
execute the processes of electrifying the on-board equip-
mentand entering the shunting mode by the driver, which
is more time-consuming. It is obvious that the existing
shunting operations have low driving efficiency, occupy
rail resources for a long time, and further increase train
operation cost.

SUMMARY

[0003] In order to solve the above problems, the
present invention provides on-board equipment and a
method capable of efficient shunting, enormously im-
proving shunting efficiency.

[0004] On-board equipment capable of efficient shunt-
ing includes a train interface unit, a main on-board control
unit, a velocity and distance measurement unit, a track
circuit information receiving unit, a man-machine inter-
face unit, ajuridical recorder unit, a wireless transmission
unit, a transponder receiving unit and a man-machine
interface; the on-board equipment is arranged at a train
cab, and the on-board equipment communicates with a
bridge of the train cab by means of the train interface
unit; the main on-board control unit communicates with
the man-machine interface by means of the man-ma-
chine interface unit; the on-board equipment has two
modes, that is a shunting mode and a passive shunting
mode, and the main on-board control unit may determine
whether a train is switched into the shunting mode or the
passive shunting mode according to a current train mode,
receiving train interface information and ground informa-
tion; and when the on-board equipment is in the passive
shunting mode, a driver activates the bridge, and the on-
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board equipment is directly switched into the shunting
mode.

[0005] The bridge is provided with a continuous shunt-
ing button capable of continuous shunting after the bridge
is closed; and when the train provides apermissible signal
of passive shunting of passive shunting to the on-board
equipment and the on-board equipment s in the shunting
mode, the driver presses the continuous shunting button,
then the bridge is closed, and the on-board equipment
enters the passive shunting mode.

[0006] There may be one set or two sets of on-board
equipment, and when one set of on-board equipment is
provided, the on-board equipment communicates with a
bridge A and a bridge B attwo ends of the train separately;
and when the driver may relieve braking of the train by
means of the activated bridge A or the activated bridge
B, the train always provides the permissible signal of pas-
sive shunting to the on-board equipment. When the driver
conducts shunting operation atthe bridge A, the on-board
equipment is in the shunting mode; the driver completes
the shunting operation at the bridge A and then presses,
at the bridge A, the continuous shunting button capable
of continuous shunting after the bridge is closed, and
closes the bridge A, so that the on-board equipment en-
ters the passive shunting mode; when the driver arrives
at the bridge B and activates the bridge B, the on-board
equipment is switched into the shunting mode immedi-
ately and continuously executes a shunting task; the driv-
er completes the shunting operation at the bridge B and
then presses, at the bridge B, the continuous shunting
button capable of continuous shunting after the bridge is
closed, and closes the bridge B, so that the on-board
equipment enters the passive shunting mode again; and
the driver may conduct the shunting operation at the
bridge A and the bridge B separately.

[0007] Two sets of on-board equipment may be pro-
vided, including on-board equipment A and on-board
equipment B, wherein the on-board equipment A com-
municates with the bridge A at one end of the train, and
the on-board equipment B communicates with the bridge
B at the other end of the train; and when the driver may
relieve the braking of the train by means of the activated
bridge A or the activated bridge B, the train always pro-
vides the permissible signal of passive shunting to the
on-board equipment. When the driver conducts shunting
operation at the bridge A, the on-board equipment A en-
ters the shunting mode; the driver completes the shunting
operation at the bridge A and then presses, at the bridge
A, the continuous shunting button capable of continuous
shunting after the bridge is closed, and closes the bridge
A, so that the on-board equipment A enters the passive
shunting mode; when the driver conducts the shunting
operation at the bridge B, the on-board equipment B en-
ters the shunting mode, and the driver completes the
shunting operation at the bridge B and then presses, at
the bridge B, the continuous shunting button capable of
continuous shunting after the bridge is closed, and closes
the bridge B, so that the on-board equipment B enters
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the passive shunting mode; and the driver may conduct
the shunting operation at the bridge A and the bridge B
alternately. The on-board equipment A or the on-board
equipment B enters the shunting mode in the following
two modes that 1) when the on-board equipment A or
the on-board equipment B is in the passive shunting
mode, the driver activates the corresponding bridge A or
bridge B, and the on-board equipment A or the on-board
equipment B enters the shunting mode; and 2) when the
on-board equipment A or the on-board equipment B is
under a power-off condition, a power switch of the cor-
responding on-board equipment A or on-board equip-
ment B is turned on to electrify the corresponding on-
board equipment A or on-board equipment B so as to
start the corresponding on-board equipment A or on-
board equipment B, and then the driver operates on-
board equipment to enter the shunting mode.

[0008] When the on-board equipment is at a CTCS-2
class or below, under a shutdown condition, the driver
presses a shunting key on a DMI of the man-machine
interface, and the on-board equipment is automatically
switched into the shunting mode.

[0009] When the on-board equipment is at a CTCS-3
class, under the shutdown condition, the driver presses
the shunting key on the man-machine interface, the on-
board equipment sends a shunting request to a radio
block center (RBC) which is ground equipment, and if
the RBC determines that the train is in a shunting per-
missible area, shunting permissible information is replied
to the on-board equipment and the on-board equipment
is automatically switched into the shunting mode; and if
the RBC determines that the train is not in a shunting
area, shunting rejection information is replied to the on-
board equipment and the on-board equipment cannot be
switched into the shunting mode. A transponderis mount-
ed at an edge of the shunting area, and shunting danger
information is provided to the on-board equipment by
means of the transponder; and during the shunting op-
eration, if the on-board equipment receives the shunting
dangerinformation sent by the transponder, the on-board
equipment applies emergency braking, and the train is
prevented from entering an impermissible shunting area.
[0010] In the shunting mode, the on-board equipment
monitors a shunting mode ceiling permissible velocity so
as to ensure that the train operates at a velocity not ex-
ceeding the shunting mode ceiling permissible velocity,
and when the velocity of the train exceeds the shunting
mode ceiling permissible velocity, the on-board equip-
ment applies braking. When the on-board equipment is
in the shunting mode, if the on-board equipment cannot
receive the permissible signal of passive shunting from
the train, or the driver does not press the continuous
shunting button on the activated bridge, or the driver does
not close the activated bridge, the on-board equipment
exits the shunting mode and thenis switched into a stand-
by mode, and in the mode, the on-board equipment al-
ways applies the braking to the train to prevent the train
from moving.
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[0011] The on-board equipment is switched into the
passive shunting mode from the shunting mode under
the following conditions that: 1) the on-board equipment
is in the shunting mode; 2) the on-board equipment re-
ceives the permissible signal of passive shunting from
the train; 3) the driver presses the continuous shunting
button on the activated bridge; and 4) the driver closes
the activated bridge; and after all of the above four con-
ditions are satisfied, the on-board equipment connected
to the bridge is switched into the passive shunting mode
from the shunting mode.

[0012] The on-board equipment is switched into the
shunting mode from the passive shunting mode under
the following conditions that: 1) the on-board equipment
is in the passive shunting mode; 2) the on-board equip-
ment does not receive information of "stopping shunting
after opening the bridge"; and 3) the driver activates the
bridge; and after all of the above three conditions are
satisfied, the on-board equipment connected to the
bridge is switched into the shunting mode from the pas-
sive shunting mode.

[0013] According to the method and the equipment of
the present invention, the on-board equipment has the
shunting mode and the passive shunting mode, when
the on-board equipment is in the passive shunting mode,
the driver activates the bridge, the on-board equipment
directly enters the shunting mode, and the shunting op-
eration may be conducted immediately, so that an elec-
trifying process and a process of entering the shunting
mode of the on-board equipment are saved, thereby
greatly improving working efficiency. With only one set
of on-board equipment equipped, the train may also re-
alize the efficient shunting operation, save cost, and also
save mounting space.

[0014] Other features and advantages of the present
invention will be explained in the following specification,
part of which will be obvious in the specification, or may
be known through implementation of the present inven-
tion. The objective and other advantages of the present
invention may be realized and obtained by means of the
structure pointed out by the specification, the claims and
the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In order to more clearly illustrate technical so-
lutions in the embodiments of the present invention or in
the prior art, a brief introduction to the accompanying
drawings required for the description of the embodiments
or the prior art will be provided below. Obviously, the
accompanying drawings in the following description are
some of the embodiments of the present invention, and
those of ordinary skill in the art would also be able to
derive other drawings from these drawings without mak-
ing creative efforts.

Fig. 1 shows a structural diagram of on-board equip-
ment capable of efficient shunting according to the
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present invention.

Fig. 2 shows an equipment arrangement diagram
according to embodiment 1 of the present invention.
Fig. 3 shows a schematic diagram of a train set in
which a plurality of trains are connected in series
according to the embodiment 1 of the presentinven-
tion.

Fig. 4 shows an equipment arrangement diagram
according to embodiment 2 of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0016] In order to make objectives, technical solutions
and advantages of embodiments of the presentinvention
more obvious, the technical solutions in the embodiments
of the present invention will be clearly and completely
described with reference to the accompanying figures in
the embodiments of the presentinvention. Obviously, the
described embodiments are some, rather than all of the
embodiments of the present invention. Based on the em-
bodiments of the present invention, all other embodi-
ments obtained by those of ordinary skill in the art without
making creative efforts fall within the scope of protection
of the present invention.

[0017] As shown in Fig. 1, on-board equipment capa-
ble of efficient shunting includes a train interface unit, a
main on-board control unit, a velocity measurement and
distance measurement unit, a track circuit information
receiving unit, a man-machine interface unit, a juridical
recorder unit, a wireless transmission unit, a transponder
receiving unitand a man-machine interface; the on-board
equipment is arranged at a train cab, and the on-board
equipment communicates with a bridge of the train cab
by means of the train interface unit; and the main on-
board control unit communicates with the man-machine
interface by means of the man-machine interface unit.
The bridge provides a direction handle position, a traction
handle position, a bridge activation condition, a braking
command condition, a signal for permissible shunting af-
ter the bridge is closed, and a permissible signal of pas-
sive shunting to the on-board equipment, and the on-
board equipment outputs information of a braking com-
mand, a neutral section passing command and a neutral
section passing selection to a train.

[0018] The on-board equipment has a passive shunt-
ing function and may efficiently execute shunting opera-
tion; the train provides the permissible signal of passive
shunting to the on-board equipment; and the bridge is
additionally provided with a continuous shunting button
capable of continuous shunting after the bridge is closed,
a driver presses the button and then sends information
for continuous shunting after the bridge is closed to the
on-board equipment, the information is one of conditions
under which the on-board equipment is switched into a
passive shunting mode, and the information is disposa-
ble, so after the on-board equipment is switched into the
passive shunting mode, the information is invalid.
[0019] Inorderto supportthe passive shunting function
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of the on-board equipment so as to efficiently execute
the shunting operation, the train also needs to provide
the permissible signal of passive shunting to the on-board
equipment, and when the driver may relieve braking of
the train by means of any of bridges at two ends of the
train, the train should always provide the permissible sig-
nal of passive shunting to the on-board equipment.
[0020] The main on-board control unit of the on-board
equipment determines whether the train is switched into
a shunting mode or the passive shunting mode according
to a current train mode, receiving train interface informa-
tion and ground information, so as to ensure traffic safety.
[0021] When the on-board equipment is at a CTCS-2
class or below, under a shutdown condition, the driver
presses a shunting key on a DMI of the man-machine
interface, and the on-board equipment is automatically
switched into the shunting mode.

[0022] When the on-board equipment is at a CTCS-3
class, under the shutdown condition, the driver presses
the shunting key on the man-machine interface, the on-
board equipment sends a shunting request to a radio
block center (RBC)which is ground equipment, and when
the RBC determines that the train is in a shunting per-
missible area, shunting permissible information is replied
to the on-board equipment and the on-board equipment
is automatically switched into the shunting mode; and
when the RBC determines that the train is not in a shunt-
ing area, shunting rejection information is replied to the
on-board equipment and the on-board equipment cannot
be switched into the shunting mode.

[0023] In the shunting mode, the on-board equipment
monitors a shunting mode ceiling permissible velocity,
so that the driver may drive the train to operate at a ve-
locity not exceeding the shunting mode ceiling permissi-
ble velocity, and if the velocity of the train exceeds the
shunting mode ceiling permissible velocity, the on-board
equipment applies braking so as to ensure the traffic safe-
ty. Meanwhile, the train usually executes the shunting
operation in a station, defines the shunting permissible
area in the station, and mounts a transponder at an edge
of the shunting area, and shunting danger information is
provided to the on-board equipment by means of the
transponder. During the shunting operation, if the on-
board equipment receives the shunting danger informa-
tion from the ground, the on-board equipment applies
emergency braking, and the train is prevented from en-
tering an impermissible shunting area.

[0024] The on-board equipment is switched into the
passive shunting mode under the following conditions
that: 1) the on-board equipment is in the shunting mode
currently; 2) the on-board equipment may receive the
permissible signal of passive shunting from the train; 3)
the driver presses, on the activated bridge, the continu-
ous shunting button capable of continuous shunting after
the bridge is closed; and 4) the driver closes the activated
bridge. After all of the above four conditions are satisfied,
the on-board equipment connected to the bridge is
switched into the passive shunting mode from the shunt-
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ing mode.

[0025] The on-board equipment is switched into the
shunting mode from the passive shunting mode under
the following conditions that: 1) the on-board equipment
is in the passive shunting mode; 2) the on-board equip-
ment does not receive information of "stopping shunting
after opening the bridge"; and 3) the driver activates the
bridge. After all of the above three conditions are satis-
fied, the on-board equipment connected to the bridge is
switched into the shunting mode from the passive shunt-
ing mode.

[0026] A process of switching, by the on-board equip-
ment, into the passive shunting mode from the shunting
mode generally comprises the following steps that: 1) the
on-board equipment is in the shunting mode currently,
and the driver drives the train to complete the shunting
operation and stops; 2) a vehicle always provides the
"permissible signal of passive shunting" to the on-board
equipment, that is, a permissible condition that the "per-
missible signal of passive shunting" is provided is satis-
fied; and 3) if the driver further plans to use the bridge
for the shunting operation later, the continuous shunting
button capable of continuous shunting after the bridge is
closed may be pressed at the bridge, the on-board equip-
ment collects a "signal for continuous shunting after the
bridge is closed", and when the driver closes the bridge,
the on-board equipment is automatically switched into
the passive shunting mode.

[0027] Whenthe on-board equipmentisinthe shunting
mode, if the on-board equipment cannot receive the per-
missible signal of passive shunting from the train, or the
driver does not press, on the activated bridge, the con-
tinuous shunting button capable of continuous shunting
after the bridge is closed, after the driver closes the ac-
tivated bridge, the on-board equipment is switched into
a standby mode rather than the passive shunting mode,
and in the mode, the on-board equipment always applies
the braking to the train to prevent the train from moving.
[0028] There may be one set or two sets of on-board
equipment.

Embodiment 1

[0029] According to a shunting method when the train
is provided with one set of on-board equipment, an ar-
rangement diagram of which is shown in Fig. 2, the on-
board equipment is connected with each of a bridge A
and a bridge B, when the driver may relieve the braking
of the train by means of the activated bridge A or the
activated bridge B, the train always provides the permis-
sible signal of passive shunting to the on-board equip-
ment.

[0030] The driver conducts the shunting operation at
the bridge A, and the on-board equipmentis in the shunt-
ing mode. The driver completes the shunting operation
atthe bridge A and then presses the continuous shunting
button at the bridge A, and closes the bridge A, so that
the on-board equipment enters the passive shunting
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mode.

[0031] The driver arrives at the bridge B, since the on-
board equipment has already been in the passive shunt-
ing mode, the driver activates the bridge B, and the on-
board equipment is switched into the shunting mode im-
mediately and continuously executes a shunting task.
The driver completes the shunting operation at the bridge
B and then presses the continuous shunting button at
the bridge B, and closes the bridge B, so that the on-
board equipment enters the passive shunting mode.
[0032] The driver goes back to the bridge A, since the
on-board equipment has already been in the passive
shunting mode, the driver activates the bridge A, and the
on-board equipment is switched into the shunting mode
immediately and continuously executes the shunting
task.

[0033] If two trains are connected in series to form a
long-marshalling train (as shown in Fig. 3), the two trains
are only in mechanical connection, instead of electrical
connection. If a traditional shunting mode is used for the
shunting operation, one train may enter the shunting
mode while the on-board equipment of the other train
may only be in an isolation mode (that is, the whole on-
board equipment is isolated, which means that the train
is not provided with the on-board equipment and further
does not have a monitoring function of the on-board
equipment), otherwise, the on-board equipment of the
train will always apply the braking command to the train,
resulting in incapacity of movement of a whole train set.
However, after the passive shunting mode is added, the
other train may enter the passive shunting mode while
one train enters the shunting mode, the on-board equip-
ment entering the passive shunting mode does not apply
the braking to the train and allows the train to move, the
whole train set may conduct shunting freely, and after
the bridge is activated, the on-board equipment may be
switched into the shunting mode from the passive shunt-
ing mode, so that procedures of electrifying and starting
and a process of entering the shunting mode of the on-
board equipment are omitted, and a novel shunting meth-
od solves a problem that cannot be solved through the
traditional shunting method, can ensure the safety and
also has high driving efficiency.

Embodiment 2

[0034] According to a shunting method when the train
is provided with two sets of on-board equipment, an ar-
rangement diagram of which is shown in Fig. 4, the train
is equipped with the two sets of on-board equipment, on-
board equipment A is connected to a bridge A, on-board
equipment B is connected to a bridge B, the braking of
the train may be relieved by means of the activated bridge
A orthe activated bridge B, and the train always provides
the permissible signal of passive shunting to the on-board
equipment.

[0035] The driver conducts the shunting operation at
the bridge A, the on-board equipment A is in the shunting
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mode, and the on-board equipment B is under a power-
off condition (if the on-board equipment B is originally
under the power-off condition to describe the whole proc-
ess; and if the on-board equipment B is originally in the
passive shunting mode, a process of entering the shunt-
ing mode and then entering the passive shunting mode
is omitted). The driver completes the shunting operation
atthe bridge A and then presses the continuous shunting
button at the bridge A, after closing the bridge A, the on-
board equipment A enters the passive shunting mode.
[0036] Thedriver arrives at the bridge B and electrifies
the on-board equipment B (by turning on a power switch
of the on-board equipment), the on-board equipment B
enters a working condition, after completing the starting
procedure, the driver selects and enters the shunting
mode, and the driver drives the train to continuously ex-
ecute a shunting task. The driver executes the shunting
operation in the shunting area, and whether or not the
end completes the shunting operation is determined by
the driver. The driver completes the shunting operation
atthe bridge B and then presses the continuous shunting
button at the bridge B, after closing the bridge B, the on-
board equipment B enters the passive shunting mode.
[0037] The driver arrives at the bridge A, since the on-
board equipment A has already been in the passive
shunting mode, the driver activates the bridge A, and the
on-board equipment A is switched into the shunting mode
immediately and continuously executes the shunting
task. The driver completes the shunting operation at the
bridge A and then presses the continuous shunting but-
ton at the bridge A, after closing the bridge A, the on-
board equipment A enters the passive shunting mode.
[0038] The driver arrives at the bridge B, since the on-
board equipment B has already been in the passive
shunting mode, the driver activates the bridge B, and the
on-board equipment B is switched into the shunting mode
immediately and continuously executes the shunting
task.

[0039] Although the present invention is described in
detail with reference to the above-mentioned embodi-
ments, those of ordinary skill in the art should understand
that they may still make modifications to the technical
solutions described in the above-mentioned embodi-
ments or equivalentreplacements to part of technical fea-
tures therein; and these modifications or replacements
do not make the essence of the corresponding technical
solutions depart from the spirit and scope of the technical
solutions of the embodiments of the present invention.

Claims

1. On-board equipment capable of efficient shunting,
characterized in that the on-board equipment com-
prises a train interface unit, a main on-board control
unit, a velocity and distance measurement unit, a
track circuit information receiving unit, a man-ma-
chine interface unit, a juridical recorder unit, a wire-
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less transmission unit, a transponder receiving unit
and a man-machine interface; the on-board equip-
ment is arranged at a train cab, and the on-board
equipment communicates with a bridge of the train
cab by means of the train interface unit; the main on-
board control unit communicates with the man-ma-
chine interface by means of the man-machine inter-
face unit; the on-board equipment has two modes,
that is a shunting mode and a passive shunting
mode, and the main on-board control unit may de-
termine whether a train is switched into the shunting
mode or the passive shunting mode according to a
current train mode, receiving train interface informa-
tion and ground information; and when the on-board
equipment is in the passive shunting mode, a driver
activates the bridge, and the on-board equipment is
directly switched into the shunting mode.

The on-board equipment capable of efficient shunt-
ing according to claim 1, characterized in that the
bridge is provided with a continuous shunting button
capable of continuous shunting after the bridge is
closed;and when the train provides apermissible sig-
nal of passive shunting of passive shunting to the
on-board equipment and the on-board equipment is
in the shunting mode, the driver presses the contin-
uous shunting button, then the bridge is closed, and
the on-board equipment enters the passive shunting
mode.

The on-board equipment capable of efficient shunt-
ing according to claim 2, characterized in that one
set of the on-board equipment is provided, the on-
board equipment communicates with a bridge A and
a bridge B; and when the driver may relieve braking
of the train by means of the activated bridge A or the
activated bridge B, the train always provides the per-
missible signal of passive shunting to the on-board
equipment.

The on-board equipment capable of efficient shunt-
ing according to claim 2, characterized in that the
on-board equipment comprises on-board equipment
A and on-board equipment B, wherein the on-board
equipment A communicates with a bridge A of the
train, and the on-board equipment B communicates
with a bridge B of the train; and when the driver may
relieve braking of the train by means of the activated
bridge A or the activated bridge B, the train always
provides the permissible signal of passive shunting
to the on-board equipment.

The on-board equipment capable of efficient shunt-
ing according to claim 1, characterized in thatwhen
the on-board equipment is ata CTCS-2 class or be-
low, under a shutdown condition, the driver presses
a shunting key on a DMI of the man-machine inter-
face, and the on-board equipment is automatically
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switched into the shunting mode.

The on-board equipment capable of efficient shunt-
ing according to claim 1, characterized in that when
the on-board equipmentis ata CTCS-3 class, under
a shutdown condition, the driver presses a shunting
key on the man-machine interface, the on-board
equipment sends a shunting request to a radio block
center, RBC, which is ground equipment, and if the
RBC determines that the train is in a shunting per-
missible area, shunting permissible information is re-
plied to the on-board equipment and the on-board
equipment is automatically switched into the shunt-
ing mode; and if the RBC determines that the train
is not in a shunting area, shunting rejection informa-
tion is replied to the on-board equipment and the on-
board equipment cannot be switched into the shunt-
ing mode.

The on-board equipment capable of efficient shunt-
ing according to claim 5 or 6, characterized in that
in the shunting mode, the on-board equipment mon-
itors a shunting mode ceiling permissible velocity so
as to ensure that the train operates at a velocity not
exceeding the shunting mode ceiling permissible ve-
locity, and when the velocity of the train exceeds the
shunting mode ceiling permissible velocity, the on-
board equipment applies braking.

The on-board equipment capable of efficient shunt-
ing according to claim 5 or 6, characterized in that
a transponder is mounted at an edge of the shunting
area, and shunting danger information is provided
to the on-board equipment by means of the trans-
ponder; and during shunting operation, if the on-
board equipment receives the shunting danger in-
formation sent by the transponder, the on-board
equipment applies emergency braking, and the train
is prevented from entering an impermissible shunt-
ing area.

The on-board equipment capable of efficient shunt-
ing according to claim 2, characterized in that the
on-board equipment is switched into the passive
shunting mode under the following conditions that:
1) the on-board equipment is in the shunting mode;
2) the on-board equipment receives the permissible
signal of passive shunting from the train; 3) the driver
presses the continuous shunting button on the acti-
vated bridge; 4) the driver closes the activated
bridge; and after all of the above four conditions are
satisfied, the on-board equipment connected to the
bridge is switched into the passive shunting mode
from the shunting mode.

The on-board equipment capable of efficient shunt-
ing according to claim 9, characterized in that the
on-board equipment is switched into the shunting
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mode from the passive shunting mode under the fol-
lowing conditions that: 1) the on-board equipment is
in the passive shunting mode; 2) the on-board equip-
ment does not receive information of "stopping
shunting after opening the bridge"; 3) the driver ac-
tivates the bridge; and after all of the above three
conditions are satisfied, the on-board equipment
connected to the bridge is switched into the shunting
mode from the passive shunting mode.

The on-board equipment capable of efficient shunt-
ing according to claim 9, characterized in that when
the on-board equipment is in the shunting mode, if
the on-board equipment cannot receive the permis-
sible signal of passive shunting from the train, or the
driver does not press the continuous shunting button
on the activated bridge, or the driver does not close
the activated bridge, the on-board equipment exits
the shunting mode and then is switched into a stand-
by mode, and in the mode, the on-board equipment
always applies braking to the train to prevent the
train from moving.

12. A train shunting method of the on-board equipment

capable of efficient shunting according to claim 3,
characterized in that when a driver conducts shunt-
ing operation at a bridge A, the on-board equipment
isin a shunting mode; the driver completes the shunt-
ing operation at the bridge A and then presses a
continuous shunting button capable of continuous
shunting after the bridge is closed at the bridge A,
and closes the bridge A, so that the on-board equip-
ment enters a passive shunting mode; when the driv-
er arrives at a bridge B and activates the bridge B,
the on-board equipmentis switched into the shunting
mode immediately and continuously executes a
shunting task; the driver completes the shunting op-
eration at the bridge B and then presses the contin-
uous shunting button capable of continuous shunting
after the bridge is closed at the bridge B, and closes
the bridge B, so that the on-board equipment enters
the passive shunting mode again; and the driver may
conduct the shunting operation at the bridge A and
the bridge B separately.

13. A train shunting method of the on-board equipment

capable of efficient shunting according to claim 4,
characterized in that when a driver conducts shunt-
ing operation at a bridge A, on-board equipment A
enters a shunting mode; the driver completes the
shunting operation at the bridge A and then presses
a continuous shunting button capable of continuous
shunting after the bridge is closed at the bridge A,
and closes the bridge A, so that the on-board equip-
ment A enters a passive shunting mode; when the
driver conducts the shunting operation at a bridge
B, on-board equipment B enters the shunting mode,
and the driver completes the shunting operation at
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the bridge B and then presses the continuous shunt-
ing button capable of continuous shunting after the
bridge is closed at the bridge B, and closes the bridge
B, so that the on-board equipment B enters the pas-
sive shunting mode; and the driver may conduct the
shunting operation at the bridge A and the bridge B
alternately.

The train shunting method according to claim 13,
characterized in that the on-board equipment A or
the on-board equipment B enters the shunting mode
in the following two modes that 1) when the on-board
equipment A or the on-board equipment B is in the
passive shunting mode, the driver activates the cor-
responding bridge A or bridge B, and the on-board
equipment A or the on-board equipment B enters the
shunting mode; and 2) when the on-board equipment
A or the on-board equipment B is under a power-off
condition, a power switch of the corresponding on-
board equipment A or on-board equipment B is
turned on to electrify the corresponding on-board
equipment A or on-board equipment B so as to start
the corresponding on-board equipment A or on-
board equipment B, and then the driver operates on-
board equipment to enter the shunting mode.
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