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(54) METHOD AND SYSTEM FOR PROTECTING SIDE SURFACES OF TRAINS IN STATION FROM 
COLLISIONS

(57) The present invention relates to a method and
system for preventing a train side collision at a station.
The method includes: starting a side collision prevention
in a main line/branch line direction when a train departure
route meets a route condition, and enabling a train to
enter a track in the main line direction for operation. The
system includes an interlock system, a side protection
switch, and the side protection signal. The interlock sys-
tem is configured to control a train departure route; and
the side protection switch and the side protection signal
are configured to control the side collision prevention in
the main line/branch line direction. The method for pre-
venting a train side collision at a station provided by the
present invention effectively prevents a train in entering
a route from colliding with another train coming from an-
other direction, and therefore is beneficial to improve the
safety level of the train operation at stations.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the rail trans-
port field, and in particular to a method and system for
preventing a train side collision at a station.

BACKGROUND ART

[0002] The interlock is equipment configured to ensure
the safety of trains and shunting operations at railway
stations, and establish a mutual restriction relationship
among signals, switches, and routes through technical
means. According to the intention of the station attend-
ant, the interlock equipment arranges the routes for the
trains by turning the switch, and checking the position of
the switch as well as the cleared condition of the track
section, and clears the train signal at the beginning of
the route after the route locking and a hostile condition
meet the route signal clearing requirement. The train op-
erates according to the signal display.
[0003] In the engineering design of railway signal sys-
tem, designers use the interlock table to reflect the inter-
locking relationship among signallers, switches, track
sections, and routes. When designing the interlock table
in China engineering, the designers focus on the inter-
locking relationship between the equipment of the route
and other routes overlapping with a current route, without
considering a scenario that in a case that a route has not
been set up for a train on another adjacent line, the train
may enter the current route, and has a side collision with
the train on the current route. It is only checked whether
an out-of-gauge section is cleared when the out-of-gauge
section exists at a joint between the adjacent line and
this route. When there is a switch of the adjacent line
facing this route, the switch is driven towards the direction
of the another line. However, during the driving, it is not
checked whether the switch is driven to an expected po-
sition and is locked. As a result, the risk of foregoing
collision may occur.
[0004] Each interlocking manufacturer uses his own
interlock logic to prevent a side collision. However, the
logics are inconsistent, and the output results (provided
alarm information or system downtime) are inconsistent
either when a danger occurs, which affects the availability
of the system to some extent.

SUMMARY

[0005] To resolve the foregoing problem, the present
invention provides a method for preventing a train side
collision at a station, including the following steps:
starting a side collision prevention in a main line/branch
line direction when a train departure route meets a route
condition, and enabling a train to enter a track in the main
line direction.
[0006] When the train departure route is in the main

line direction or the branch line direction, the side collision
prevention is performed in one of the following two man-
ners:

in a first manner: a side protection signal is enabled
to be in a stop state, and all track sections from the
side protection signal to the train departure route are
cleared; and

in a second manner: a side protection switch is
turned toward a direction in which the train departure
route is not set.

[0007] When the train operates on the departure route
in a first branch line direction, the side collision prevention
is performed in the following manner:
a side protection signal is enabled to be in a stop state,
and all track sections from the side protection signal to
the train departure route are cleared.
[0008] When the train operates on the departure route
in the main line direction or a second branch line direction,
the side collision prevention is performed in one of the
following two manners:

in a first manner: a side protection signal is enabled
to be in a stop state, and all track sections from the
side protection signal to the train departure route are
cleared; and

in a second manner: a side protection switch is
turned toward a direction in which the train departure
route is not set.

[0009] From the perspective of preventing train side
collisions, because the switch can separate different
lines, even if the train does not operate according to the
signal displayed by the signaller (that is, it may pass
through the signal indicating the red light), the method
can also ensure that the train does not have a side col-
lision with another train on the route that the attendant
intends to handle. Therefore, when the train starts along
the main line or the second branch line direction, consid-
ering the side collision prevention, it is preferred to turn
the side protection switch to the direction in which the
train departure route is not set. When the side protection
switch cannot be turned to the designated position due
to other reasons, for example, the another route is being
used, it is checked whether the side protection switch is
turned off and all track sections from the side protection
signal to the train departure route are cleared.
[0010] The present invention further provides a system
for preventing a train side collision at a station, including
an interlock system, a side protection switch, and a side
protection signal, where

the interlock system is configured to control a train
departure route; and
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the side protection switch and the side protection
signal are configured to control a side collision pre-
vention in a main line/branch line direction.

[0011] The train departure route is in the main line di-
rection or the branch line direction.
[0012] The side collision prevention includes: stopping
the side protection signal, and clearing all track sections
from the side protection signal to the train departure
route; or turning the side protection switch toward a di-
rection in which the train departure route is not set.
[0013] When the interlock system controls a train to
operate on the departure route in a first branch line di-
rection, the side protection signal is stopped, and all track
sections from the side protection signal to the train de-
parture route are cleared.
[0014] When the interlock system controls a train to
operate on the departure route in the main line direction
or in a second branch line direction, the side protection
signal is stopped, and all track sections from the side
protection signal to the train departure route are cleared;
or the side protection switch is turned toward a direction
in which the train departure route is not set.
[0015] Preferably, when the interlock system controls
the train to operate on the departure route in the main
line/second branch line direction, the side protection
switch is turned toward a direction in which the train de-
parture route is not set.
[0016] To sum up, when the routes are arranged, in-
creasing the check conditions for the train side collision
prevention helps to improve the safety level of the train
operation at the station. When it is checked that the rel-
evant side collision prevention conditions are not met,
the routes are not locked, and the signals at the beginning
of the routes are not cleared either, which can effectively
prevent the train on the route from colliding with another
train coming from the other side.
[0017] Other features and advantages of the present
invention are described in the specification, and some of
them are apparent from the description, or may be
learned by practice of the present invention. The objec-
tives and other advantages of the present invention may
be implemented and obtained by using the structure de-
scribed in the specification, claims, and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] To describe the technical solutions in the em-
bodiments of the present invention or in the prior art more
clearly, the following briefly describes the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show some embodiments of the
present invention, and a person of ordinary skill in the art
may still derive other drawings from these accompanying
drawings without creative efforts.

FIG. 1 is a schematic diagram of a station yard ac-

cording to the related art.

FIG. 2 is a schematic diagram of a side collision pre-
vention on a route X3-S according to an embodiment
of the present invention.

FIG. 3 is a schematic diagram of a side collision pre-
vention on a route X1-S according to an embodiment
of the present invention.

FIG. 4 is a schematic diagram of a side collision pre-
vention on a route X2-S according to an embodiment
of the present invention.

FIG. 5 is a schematic diagram of a system for pre-
venting a train side collision at a station according
to an embodiment of the present invention.

DETAILED DESCRIPTION

[0019] In order to make the objectives, technical solu-
tions and advantages of the embodiments of the present
invention clearer, the technical solutions in the embodi-
ments of the present invention are clearly and completely
described below in conjunction with the drawings in the
embodiments of the present invention. Apparently, the
described embodiments are some rather than all of the
embodiments of the present invention. All other embod-
iments obtained by a person of ordinary skill in the art on
the basis of the embodiments of the present invention
without creative efforts shall fall within the protection
scope of the present invention.
[0020] In the present invention, when the train routes
are set up, elements (switches, signals, and track sec-
tions) that may cause a side collision are checked, and
some protection conditions are also set, thereby provid-
ing a method and system for preventing a train side col-
lision at a station, to make the interlocking relationship
stricter and reduce the risk of train side collisions.
[0021] Description is made below by using the station
yard schematic diagram in FIG. 1 as an example. The
symbols in the figure correspond to different parts.
[0022] X1, X2, X3, S, and SA represent signals, where
X1, X2, and X3 represents side protection signals re-
spectively.
[0023] 2, 4, 6, and 8 are the serial numbers of switches
respectively, where 8 is a serial number of a side protec-
tion switch.
[0024] 1G (a main line), 2G (a second branch line), and
3G (a first branch line) represent lines respectively.
[0025] 4DG, 6DG, and 8DG represent track sections
respectively.
[0026] X1→S (a main line departure route), X2→S (a
second branch line departure route), and X3→S (a first
branch line departure route) represent departure routes
respectively.

3 4 
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Embodiment 1

[0027] FIG. 2 is a schematic diagram of a side collision
prevention on a route X3→S according to an embodiment
of the present invention. When the first branch line de-
parture route of X3→S is arranged, the No. 2, 4, and 8
switches are operated by the interlock system in a direc-
tion from X3 to the side protection signal S, and are
locked. In this case, if a train comes from the main line
1G or the second branch line 2G to the route of X3→S,
it may have a side collision with another train driven on
the route of X3→S, causing a danger.
[0028] When the first branch departure route of X3→S
is arranged, it is checked not only whether the position
of the switch in the route is correct, the track section is
cleared, and hostile signals in and outside the route are
stopped, but also a side collision prevention condition
from X1 and X2 to the current route.
[0029] Using the side protection signal X1 as an ex-
ample, when the first branch line departure route of
X3→S is arranged, it is necessary to check whether the
side protection signal X1 is stopped (which is indicated
with a red light), and whether all track sections (in this
embodiment, the side protection signal X1 is close to the
second branch line departure route X2→S) from the side
protection signal X1 to the current route are cleared. In
other words, no train is driven from the side protection
signal X1 to the current route. The red light of the side
protection signal X1 is used to stop a train that may be
driven subsequently onto the current route.
[0030] Using the side protection signal X2 as an ex-
ample, when the first branch line departure route of
X3→S is arranged, it is necessary to check whether the
side protection signal X2 is stopped (which is indicated
with a red light), and whether the track section (which is
6DG in this embodiment) from the side protection signal
X2 to the current route is cleared. In other words, no train
is driven from the side protection signal X2 to the current
route. The red light of the side protection signal X2 is
used to stop a train that may be driven subsequently onto
the current route.

Embodiment 2

[0031] FIG. 3 is a schematic diagram of a side collision
prevention on a main line departure route X1→S accord-
ing to an embodiment of the present invention. When the
main line departure route of X1→S is arranged, the No.
2 and 4 switches are operated by the interlock system in
a direction from X1 to the side protection signal S, and
are locked. In this case, if a train comes from the second
branch line 2G or the third branch line 3G to the route of
X1→S, it may have a side collision with another train
driven on the route of X1→S, causing a danger.
[0032] When the main line departure route of X1→S is
arranged, it is checked not only whether the position of
the switch in the route is correct, the track section is
cleared, and hostile signals in and outside the route are

stopped, but also a side collision prevention condition
from X2 and X3 to the current route.
[0033] Using the side protection signal X2 as an ex-
ample, when the main line departure route of X1→S is
arranged, it is necessary to check whether the side pro-
tection signal X2 is stopped (the red light), and whether
the track section (which is 6DG in this embodiment) from
the side protection signal X2 to the current route is
cleared. In other words, no train is driven from the side
protection signal X2 to the current route. The red light of
the side protection signal X2 is used to stop a train that
may be driven subsequently onto the current route.
[0034] Using the side protection signal X3 as an ex-
ample, when the main line departure route X1→S, the
protection may be performed in the following two man-
ners:
It is checked whether the side protection signal X3 is
stopped (which is indicated with a red light), and whether
the track section (the 8DG in this embodiment) from the
side protection signal X3 to the current route is cleared.
In other words, no train is driven from the side protection
signal X3 to the current route. The red light of the side
protection signal X3 is used to stop a train that may be
driven subsequently onto the current route.
[0035] It is checked whether the NO. 8 side protection
switch is in the direction of the side protection signal SA.
In this case, even if a train passes through the side pro-
tection signal X3, it does not break into the route of X1→S.
Therefore, the stop state of the side protection signal X3
does need to be checked.

Embodiment 3

[0036] FIG. 4 is a schematic diagram of a side collision
prevention on a route X2→S according to an embodiment
of the present invention. When the second branch line
departure route of X2→S is arranged, the No. 2 and 6
switches are operated by the interlock system in a direc-
tion from X2 to the side protection signal S, and are
locked. In this case, if a train comes from the main line
1G or the first branch line 3G to the route of X2→S, it
may have a side collision with another train driven on the
second branch line departure route of X2→S, causing a
danger.
[0037] When the second branch line departure route
of X2→S is arranged, it is checked not only whether the
position of the switch in the route is correct, the track
section is cleared, and hostile signals in and outside the
route are stopped (a red light), but also a side collision
prevention condition from X1 and X3 to the current route.
[0038] Using the side protection signal X1 as an ex-
ample, when the second branch line departure route of
X2→S is arranged, it is necessary to check whether the
side protection signal X1 is stopped (the red light), and
whether all track sections (in this embodiment, the side
protection signal X1 is close to the second branch line
departure route X2→S) from the side protection signal
X1 to the current route are cleared. In other words, no
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train is driven from the side protection signal X1 to the
current route. The red light of the side protection signal
X1 is used to stop a train that may be driven subsequently
onto the current route.
[0039] Using the side protection signal X3 as an ex-
ample, when the second branch line departure route
X2→S, the protection may be performed in the following
two manners:
It is checked whether the side protection signal X3 is
stopped (a red light), and whether the track section (the
8DG in this embodiment) from the side protection signal
X3 to the current route is cleared. In other words, no train
is driven from the side protection signal X3 to the current
route. The red light of the side protection signal X3 is
used to stop a train that may be driven subsequently onto
the current route.
[0040] It is checked whether the NO. 8 side protection
switch is in the side protection signal SA. In this case,
even if a train passes through the side protection signal
X3, it does not break into the second branch departure
route of X2→S. Therefore, the stop state of the side pro-
tection signal X3 does need to be checked.

Embodiment 4

[0041] FIG. 5 is a schematic diagram of a system for
preventing a train side collision at a station according to
an embodiment of the present invention. The system in-
cludes an interlock system, a side protection switch, and
a side protection signal. The interlock system is config-
ured to control a train departure route; and the side pro-
tection switch and the side protection signal are config-
ured to control the side collision prevention in the main
line/branch line direction.
[0042] When the interlock system controls a train to
operate on the departure route in a first branch line di-
rection, the side protection signal is stopped, and all track
sections from the side protection signal to the train de-
parture route are cleared.
[0043] When the interlock system controls a train to
operate on the departure route in the main line direction
or in a second branch line direction, the side protection
signal is stopped, and all track sections from the side
protection signal to the train departure route are cleared;
or the side protection switch is turned toward a direction
in which the train departure route is not set.
[0044] From the perspective of preventing train side
collisions, because the switch can separate different
lines, even if the train does not operate according to the
signal displayed by the signaller (that is, it may pass
through the signal indicating the red light), the method
can also ensure that the train does not have a side col-
lision with another train on the route that the attendant
intends to handle. Therefore, when the train starts along
the main line or the second branch line direction, consid-
ering the side collision prevention, it is preferred to turn
the side protection switch to the non-current route direc-
tion. When the side protection switch cannot be turned

to the designated position due to other reasons, for ex-
ample, the another route is being used, it is checked
whether the side protection switch is turned off and all
track sections from the side protection signal to the train
departure route are cleared.
[0045] To sum up, when the routes are arranged, in-
creasing the check conditions for the train side collision
prevention helps to improve the safety level of the train
operation at the station. When it is checked that the rel-
evant side collision prevention conditions are not met,
the routes are not locked, and the signals at the beginning
of the routes are not cleared either, which can effectively
prevent the train on the route from colliding with another
train coming from the other side.
[0046] Although the present invention is described in
detail with respect to the previously described embodi-
ments, it should be appreciated by one skilled in art, the
technical solutions recorded in the embodiments may be
still modified, or some of its technical features may be
replaced with equivalents; and such modifications or sub-
stitutions do not deviate the nature of the technical solu-
tions from the spirit and scope of the technical solutions
of the various embodiments in the present invention.

Claims

1. A method for preventing a train side collision at a
station, comprising: starting a side collision preven-
tion in a main line/branch line direction when a train
departure route meets a route condition, and ena-
bling a train to enter a track in the main line direction
for operation.

2. The method for preventing a train side collision at a
station according to claim 1, characterized in that,
the train departure route is in the main line direction
or branch line direction.

3. The method for preventing a train side collision at a
station according to claim 1, characterized in that,
the side collision prevention is performed in one of
the following two manners:

in a first manner: a side protection signal is en-
abled to be in a stop state, and all track sections
from the side protection signal to the train de-
parture route are cleared; and
in a second manner: a side protection switch is
turned toward a direction in which the train de-
parture route is not set.

4. The method for preventing a train side collision at a
station according to claim 2, characterized in that,

when the train operates on the departure route
in a first branch line direction, the side collision
prevention is performed in the following manner:
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a side protection signal is enabled to be in a stop
state, and all track sections from the side pro-
tection signal to the train departure route are
cleared.

5. The method for preventing a train side collision at a
station according to claim 2, characterized in that,
when the train operates on the departure route in the
main line direction or a second branch line direction,
the side collision prevention is performed in one of
the following two manners:

in a first manner: a side protection signal is en-
abled to be in a stop state, and all track sections
from the side protection signal to the train de-
parture route are cleared; and
in a second manner: a side protection switch is
turned toward a direction in which the train de-
parture route is not set.

6. The method for preventing a train side collision at a
station according to claim 5, characterized in that,
when the train operates on the departure route in the
main line or second branch line direction, preferably,
the side collision prevention is performed in the sec-
ond manner.

7. A system for preventing a train side collision at a
station, comprising: an interlock system, a side pro-
tection switch, and a side protection signal, wherein

the interlock system is configured to control a
train departure route; and
the side protection switch and the side protection
signal are configured to control a side collision
prevention in a main line/branch line direction.

8. The system for preventing a train side collision at a
station according to claim 7, characterized in that,
the train departure route is in the main line direction
or branch line direction.

9. The system for preventing a train side collision at a
station according to claim 7, characterized in that,
the side collision prevention comprises:

stopping the side protection signal, and clearing
all track sections from the side protection signal
to the train departure route; or
turning the side protection switch toward a di-
rection in which the train departure route is not
set.

10. The system for preventing a train side collision at a
station according to claim 8, characterized in that,
when the interlock system controls a train to operate
on the departure route in a first branch line direction,
the side protection signal is stopped, and all track

sections from the side protection signal to the train
departure route are cleared.

11. The system for preventing a train side collision at a
station according to claim 8, characterized in that,
when the interlock system controls the train to oper-
ate on the departure route in the main line direction
or a second branch line direction,

the side protection signal is stopped, and all
track sections from the side protection signal to
the train departure route are cleared; or
the side protection switch is turned toward a di-
rection in which the train departure route is not
set.

12. The system for preventing a train side collision at a
station according to claim 11, characterized in that,
preferably, when the interlock system controls the
train to operate on the departure route in the main
line/second branch line direction, the side protection
switch is turned toward a direction in which the train
departure route is not set.
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