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Description

Background of the invention

[0001] The invention concerns a method for vital cou-
pling (in particular coupling which complies with SIL4) of
a first protection system and a second protection system
for railway traffic on a railway track wherein the first pro-
tection system is a route-based protection system and
comprises a route capable interlocking and wherein the
second protection system is incompatible with the first
protection system, wherein the railway track comprises
block protected track sections and route protected track
sections, wherein each track section can assume several
states, the states of the block protected track sections
being represented by line block sections and the states
of the route protected track sections being represented
by route sections.

[0002] A method for coupling of a route-based protec-
tion system and a block-based protection system is
known from existing interlocking and line bock systems,
e.g. ESTW Simis W/D, ESTW L90/L90 5, ESTW
EBILOCK 950, central block system EB L2000, block
system NSI-63/NSB-87, SbL60, Rbll60.

[0003] Prior art document EP2090492A2 discloses a
system for universal interfacing between a block-based
protection system and anincompatible neighbouring pro-
tection system.

[0004] Train movements can be protected by using
route-based protection or block-based protection tech-
nology. Adaptation between a route-based protection
system and a block-based protection system (mostly at
the gateways to/from a station to a line) is complex be-
cause of the different approaches of protecting train
movements which are used in the different protection
systems.

[0005] The known ESTW L90/L 90 5 interlocking sys-
tem for example is a route-based protection system. It
can be coupled to a legacy block-based protection sys-
tem via a line interface, which is the last element of an
outgoing route of the route-based interlocking system.
As disclosed in [1] - [5] the physical adaptation of the
route-based protection system to the block-based pro-
tection system is done at a block interface element,
wherein a line interface element and the block interface
element are positioned in a serial order. A disadvantage
of this kind of coupling is that the outgoing route (from a
station to aline) has to be adapted every time to a specific
version of the block interface element and the legacy
block-based protection system which has to be adapted.
[0006] Further a relays/electronical-based adaption of
ESTW L90/L90 5 interlocking system (which is a route-
based protection system) to the centralized EB
L2000/ZbS600 block-adapted protection system is
known from [4] and [7]. Adaption elements of ESTW L90
and adaption elements of EB L2000/ZbS600 work to-
gether in a serial order and also require specific adap-
tions.
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[0007] From [6]itis known to provide special adaption
groups (block adaption, block group station) in order to
adapt ESTW L90 to the automatic working block-based
protection system SbL60. The adaption groups are work-
ing together in a serial order.

[0008] The known adaption methods for coupling a
route-based protection system and a block-based pro-
tection system define special outgoing and incoming
routes which are specific to the requested external block-
based protection system to which the route-based pro-
tection system is to be adapted, thus in each case indi-
vidual settings are required.

Object of the invention

[0009] It is therefore an object of the invention to sug-
gest a method for vital coupling of a route-based protec-
tion system and a second protection system, which is
incompatible to the first protection system without apply-
ing specific adaptions of the protection systems.

Description of the invention

[0010] This object is solved by a method according to
claim 1 and a train movement protection system accord-
ing to claim 7.

[0011] According to the invention at least one route
section and at least one line block section is provided for
a transition section. The route section is provided by
means of a block adaption device. The line block section
is provided by means of the block based protection sys-
tem.

[0012] The block adaption device communicates with
the route-capable interlocking (in particular an electronic
interlocking) and with the second protection system.
[0013] The route-based first protection system and the
(in particular block-based) second protection system are
part of a train movement protection system. The second
interlocking is a block-based interlocking

[0014] The inventive method can be used for a railway
track, which is limited by the route capabile first interlock-
ing and the second interlocking. The railway track com-
prises a multitude of track sections, in particular block
protected track sections and route protected track sec-
tions. The block protected track sections as well as the
route protected track sections are arranged in sequence.
[0015] In general, the track comprises not only block-
protected track sections but also route-protected track
sections, which can assume different states. The states
of the route sections and line block sections can be
changed (manipulated) during operation.

[0016] Route protected track sections are secured by
means of the route-based protection system, which sets
the state of the specific track section. Information con-
cerning the state of a route protected track section is
provided in form of (represented by) a route section. A
route section comprises route section information (incl.
the information concerning the state of the respective
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track section, e.g. "free" or "occupied" and information
concerning the direction of a set route for this track sec-
tion). A route comprises one or more route sections, i.e.
concerns one or more track sections.

[0017] Block protected track sections are secured by
means of the block based protection system, which sets
the state of the specific track section. Information con-
cerning the state of a block protected track section is
provided in form of (represented by) a line block section.
A line block section comprises line block section infor-
mation (incl. information concerning the state of the re-
spective track section, e.g. "not blocked" or "blocked"
and information concerning the direction of the overall
line for this track section). A line block comprises one or
more line block sections, i.e. concerns one or more track
sections.

[0018] The block protected track section which is ad-
jacentto the route protected track sections is called "tran-
sition section", since the protection system changes from
block based protection to route based protection or vice
versa. The transition section is block-protected by means
of the second protection system. In case the block adap-
tion device is located adjacent to the station of the second
interlocking the transition section is a block protected
track section of length 0.

[0019] The inventive block adaption device represents
a functional connection between the second interlocking
and the route-capable first interlocking. Therefore, route
sections for the transition section are stored in the block
adaption device. For the same transition section line
block sections are provided. Thus, the transition section
is a track section, which is secured by means of the route-
incapable interlocking and the block adaption device,
which communicates with the block based protection sys-
tem as well as with the route-capable first interlocking.
The transition section (and thus the border between block
based protection and route based protection) may be lo-
cated anywhere along the railway track. The location of
the transition section can be defined according to existing
equipment, topology and/or customer wishes and is in-
dependent from the location of the equipment (e.g. atthe
start station just behind the respective interlocking, at the
destination station just before the respective interlocking
or somewhere else along the track).

[0020] In contrast to the state of the art, the inventive
method provides at least one route section for the tran-
sition section as well as a line block section for the same
transition section. Thereby two securing principles (block
based protection and route based protection) are asso-
ciated with the transition section at the same time, there-
by providing a "parallelization" of route section and line
block section for the transition section. Information con-
cerning protection of train movement at the transition sec-
tion will be transformed/translated from route based train
movement protection principles to block-based train
movement protection principles or the other way around
(depending on the direction of movement) by means of
the block adaption device. The block adaption device
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thereby serves as an interlocking "emulato r".

[0021] Thus, according to the invention route section
information and line block section information concerning
the transition section are coupled by parallelization of
logical views at the transition section from perspective of
the route-based protection system and of the block-
based protection system. The inventive method allows a
route-based coupling between the interlocking of the
route-based protection system and the block adaption
device while using a standardized interface for coupling
external train moving protection systems.

[0022] According to the invention, the block adaption
device receives line block section information concerning
the transition section from the second protection system.
Line block section information are transmitted from the
second protection system to the block adaption device,
in particular continuously or event-driven.

Preferred Variants

[0023] In a preferred variant, for securing a railbound
vehicle from the second protection system to the route-
based first protection system (safe movementin direction
towards route based protected track sections) it is pre-
ferred that the block adaption device sends a route re-
quest to the route-capable interlocking if, preferably only
if, the line block section information received by the block
adaption devices has changed. The route requestis send
to the route-capable first interlocking in order to receive
a route for the route-based protected track sections to
be used for movement of the railbound vehicle.

[0024] For securing arailbound vehicle from the route-
based first protection system to the second protection
system, the block adaption device receives a route re-
quest from the route-capable interlocking.

[0025] In other words: Route requests are exchanged
between the route-based first protection system and the
block adaption device. The block adaption device thereby
enables a route-route-coupling of the route-based pro-
tection system and the second protection system along
the transition section.

[0026] Fortrain movementfrom second protection sys-
tem to route based first protection system the block adap-
tion device can set the state of the line block section of
the transition section in dependence of the route request
received from the route based protection system in case
the block section information does not comply with the
route request. . e. the line block section information is
manipulated by changing the state of the line block sec-
tion such that the manipulated line block section infor-
mation complies with the route request.

[0027] In a preferred variant for train movement from
route based first protection system to second protection
system the block adaption sets the state of the route sec-
tion provided by the block adaption device in dependence
of the received line block section information. Therefore,
the block adaption device checks whether the conditions
required for the route section provided by the block adap-
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tion device are met.

[0028] The invention also concerns a train movement
protection system for securing railbound vehicles on a
railway track, in accordance with claim 7.

[0029] According to the invention, the block adaption
device is adapted

o to provide at least one route section for a transition
section;

o to receive information (in particular block section
information and route requests) from the second pro-
tection system and the route-based first protection
system and to transmit information (in particular
route requests) to the second protection system and
the route-based first protection system;

o to set the state of the at least one route section or
the at least one line block section (10’); and

[0030] The route-capable interlocking of the route-
based first protection system is adapted/connected to
the second protection system via the block adaption de-
vice. The block adaption device handles the adaption
autarkicly by using both railway protection principles:
route based protection principles and block-based pro-
tection principles, i.e. the block adaption device is adapt-
ed to process data according to route-based technology
and data according to block-based technology. Thus, a
line block section as well as a route section can be pro-
vided for the transition section in parallel with the inven-
tive train movement protection system.

[0031] This has the effect that the first interlocking of
the route-based first protection system does not need to
be adapted to the specific block-based protection sys-
tem. This involves a simplification for the route-capable
first interlocking of the route-based protection system,
since no line block technical, operational, safety specific
stuff is required.

[0032] According to the invention, the block adaption
device is adapted to carry out a transformation between
route section information and line block section informa-
tion. For doing this, the block adaption device sets the
state of the route section of the transition section and/or
the line block section according to the received route re-
quest.

[0033] Inaccordance withtheinventionthe block adap-
tion device comprises a driver device which is adapted
to set the state of the at least one route section in de-
pendence of the line block section information received
from the second protection system. The driver device is
further adapted to set the state of the line block section
of the transition section in dependence of the route re-
quest received from the route-capable interlocking in
case the block section information does not comply with
the route request.

[0034] Inaspecial embodiment, the second protection
system comprises block groups, which are connected to
a route incapable second interlocking, the block groups
being adapted for transmission of block information (e.g.
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direction of train movement, blocking information, sign-
aling information).

[0035] In an alternative embodiment the block-based
protection system comprises an adaption groups line in-
terface (Blockanpassgruppe) which is part of a second
interlocking, the adaption groups line interface being
adapted for transmission of block information.

[0036] In a highly preferred embodiment of the train
protection system, the standardized interface is an SCI-
ILS interface.

[0037] Itis preferredthatthe train movement protection
system is adapted to carry out the method described be-
fore.

[0038] Further advantages can be extracted from the
description and the enclosed drawing. The features men-
tioned above and below can be used in accordance with
the invention either individually or collectively in any com-
bination within the scope defined by the appended
claims.

[0039] The embodiments mentioned are not to be un-
derstood as exhaustive enumeration but rather have ex-
emplary character for the description of the invention.

Drawings

[0040] The invention is shown in the drawing.

Fig. 1a  shows a schematic depiction of a train move-
ment protection system according to the in-
vention with an interface between block based
protection system and route base d protection
system situated near the route capable first
interlocking of the route based protection sys-
tem (variant 1).

Fig. 1b  shows a schematic depiction of the train
movement protection system of Fig. 1a in
which parallelization of route section and line
block section within the block adaption device
is shown.

Fig. 2 shows a schematic depiction of a train move-
ment protection system according to the in-
vention with an interface between block based
protection system and route base d protection
system situated near the second interlocking
of the block based protection system (variant
2).

shows a detailed flow chart with the method
steps of a method according to the invention
for a train moving from a route-based protec-
tion system to a block-based protection sys-
tem.

Fig. 3

shows a detailed flow chart with the method
steps of a method according to the invention
for a train moving from a block-based protec-

Fig. 4
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tion system to a route-based protection sys-
tem.

[0041] In Fig. 1a, 1b, 2 a track 1 is shown comprising
track sections TS1, TS2, TS1’, TS2’, TS3’. The track 1
is limited by a route-capable interlocking 2 of a route-
based protection system 3 and a second (legacy) inter-
locking 4 which communicates with a block-based pro-
tection system 5.

[0042] The block-based protection system 5 further
comprises block groups 6 for processing block informa-
tion and for transmitting block section information. The
block groups 6 can be set up as external devices, as
shown in Fig. 1, 2 or can be integrated in the second
interlocking 4 as an adaption groups line interface, if the
second interlocking is a route based interlocking

[0043] Accordingto the invention, a block adaption de-
vice 7 is provided which connects the route-based pro-
tection system 3 and the block-based protection system
5. The block adaption device 7 is connected to the route-
capable interlocking 2 via a standardized interface 8 and
to the block-based protection system 5 via in/out-inter-
face 9.

[0044] In the embodiment shown in Fig. 1 track sec-
tions TS1, TS2 are block protected by means of the block-
based protection system 5. The block-based protection
of the track 1 ends at an interface-point S. The interface-
point 5 is located directly at the border of route-capable
interlocking 2 and track section TS1. Yet, this is not man-
datory. In fact, between route-capable interlocking 2 and
interface-point S route-based protected track sections
can be present.

[0045] Foreachblock protectedtrack section TS1, TS2
a line block section 10, 11 is generated by means of the
block-based protection system 5, the line block sections
10, 11 comprising block section information for the re-
spective track sections TS1, TS2.

[0046] Track section TS1, which is adjacent to the
route-based protection system 3, is called "transition sec-
tion". The line block section 10 (comprising line block
section information for the transition section TS1) which
has been generated by the block-based protection sys-
tem 5 is fed to the block adaption device 7 via the in/out-
interface 9. According to the invention, the block adaption
device 7 additionally provides a route section 12 for the
transition section TS1, wherein the route section 12 is
generated by means of a driver device 13 of the block
adaption device 7. In a special embodiment the block
adaption device may comprise two driver devices for sup-
porting different legacy protection systems. Thus, for the
transition section TS1 both, a line block section 10 as
well as a route section 12, are provided in parallel, there-
by enabling transition from block-based protection to
route-based protection and vice versa over the whole
transition section TS1. Therewith a vital coupling of dif-
ferent movement technologies is provided. This is sche-
matically depicted in Fig. 1b. The route section 12 can
adopt different states. According to the invention, the
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state of the transition section TS1 is set by the block
adaption device 7. By setting the state of the route section
12, block section information is translated into route sec-
tion information and vice versa.

[0047] In the embodiment shown in Fig. 2 the track
sections TS1’, TS2’ are route protected by means of the
route-based protection system 3. The route-based pro-
tection of the track 1 ends at an interface-point S’. The
interface-point S‘ is located directly at the border of sec-
ond interlocking 2 and track section TS2'.

[0048] Here, the transition section TS3’, which is ad-
jacent to the route-based protection system 3 and within
which the train is transferred from route based protection
to block based protection and vice versa has the length
0 and is located at interface S’'.

[0049] Route section 12’ (comprising route section in-
formation for the transition section TS3’) is provided by
means of the block adaption device 7. Line block section
11’ for transition section TS3’ is either generated by
means of the block based protection system or can be
provided by means of the driver device 13 of the block
adaption device 7. Thus, for the transition section TS3’
both, a line block section 11’ as well as a route section
12’ are provided in parallel, thereby enabling transition
from block-based protection to route-based protection
and vice versa within the transition section TS3’. There-
with, a vital coupling of different movement technologies
can be realized.

[0050] Fig. 3 and Fig. 4 show the different steps for
train movement protection for train movement from route-
based protection system 3 to block-based protection sys-
tem 5 (Fig. 3) and vice versa (Fig. 4).

[0051] In case of an intended train movement from the
route-based protection system 3 to the block based pro-
tection system 5 (Fig. 3), the block adaption device 7 is
interacting in the following way to transit the train from
the route-based protection system 3 to the block based
protection system 5:

1. Block adaption device 7 receives block section
information concerning line block section 10, 11’
from block-based protection system 5 (Check_1).

2. The route capable interlocking 2 sends a route
request to the block adaption device 7, thereby re-
questing to set a route from interface-point S into the
transition section TS1, TS3’ (Req_1).

3. The block adaption device 7 checks by means of
driver 13 the compliance of the block section infor-
mation received from the block groups 6 with the
requested route from interface-point 5 into the tran-
sition section TS1, TS3' (Comp_1).

4. In case of an positive compliance, block adaption
device 7:

a. sets the state of line block section 10, 11’ to
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state "blocked" (Block_1),

b. sets the state (determination) of the route sec-
tion 12, 12’ to state "locked" (Set_1), and

c. reports a locked route section 12, 12’ from
interface-point 5 into transition section TSH1,
TS3 to the route capable interlocking 2
(Report_1).

5. If the route capable interlocking 2 can set a route
to interface-point 5 too, it is now allowed to open an
outgoing traffic signal, for starting the train run.

6. As soon as the train occupies transition section
TS1, TS3’, driver 13 of the block adaption device 7:

a. sets the state of line block section 10, 11’ to
"occupied" (Block_2), and

b. reports state information concerning line
block section 10, 11’ to 2 (Report_5).

7. As soon as the train has completely left the route
based protection system 2 (in Fig. 1a the station) the
block adaption device 7:

a. receives information about clearance and
sets the state "unlocked" for the route section of
the outgoing track section, i.e. the track section
preceding the transition section TS1, TS3’ out-
going from route capable interlocking 2
(Report_3), and

b. stores the information that the outgoing route
section of the track section preceding the tran-
sition section TS1, TS3’is set to state "unlocked"
(Set_3).

8. As soon as the train left the transition section TS1,
TS3’ completely, block adaption device 7:

a. removes the state "occupied" from line block
section 10, 11" (set state "unblocked")
(Block_3), and

b. reports clearance of transition section TS1,
TS3 to the route capable interlocking 2
(Report_5).

9. Further, block adaption device 7 verifies via block
section information, that block section 10, 11’ is in
state "unblocked"(Check_2) and checks the compli-
ance of determination of route at 12 to state "un-
locked" - Comp_2.

In case of a positive compliance the block adaption
device 7:
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a. sets the state of the route section 12, 12’ to
"unlocked" (Set_2) and

b. reports the unlocked state for the route section
12, 12° to route capable interlocking 2
(Report_3).

10. Now the procedure for a new train run can be
started.

[0052] In case of an intended train movement from the
block-based protection system 5 to the route-based pro-
tection system 3 (Fig. 4), the block adaption device 7 is
interacting in the following way to transit the train from
the block-based protection system 5 to the route-based
protection system 3:

1. The block-based protection system 5 sets the
state of block section 10, 11’ to state "blocked". The
block adaption device 7 receives block section infor-
mation concerning information (in particular state in-
formation) concerning line block section 10, 11’ from
block-based protection system 5 (Check_1).

2. Block adaption device 7 is checks by means of
driver 13 the compliance of the block section infor-
mation received from the block groups 6 with the
state of the route section 12, 12’ for a route from
transition section TS1, TS3' to interface-point 5
(Comp_1).

3. In case of an positive compliance, block adaption
device 7:

a. sets the state of the route section 12, 12’ with
direction from transition section TS1, TS3' to in-
terface-point 5 to state "locked" (Set_1)

b. sends a route request for entrance route (from
interface-point 5 into route capable interlocking
2) to the route capable interlocking 2 (Request

1).

4. As soon as the route section of an entrance route
(frominterface-point 5 into route capable interlocking
2) is in state "locked", an according report is trans-
mitted to block adaption device 7 - Report_2.

5. As soon as the train:

a.occupies track sections behind interface-point
5 (Report_6) and

b. completely leaves transition section TS1,
TS3’indirectionto the route capable interlocking

2,

the driver 13 of the block adaption device 7 sets the
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state of the route section 12 to state "unlocked"
(Set_2), then sends an according report to the route
capable interlocking 2 (Report_4) and sets the state
of line block section 10, 11’ at the block based pro-
tection system 5 to "unblocked" (Block_1). Now a
new train run into transition section TS1, TS3’ is pos-
sible.

6. As soon as the state of the entrance route is set
to "unlocked", this is reported to block adaption de-
vice 7 (Report_5). Now anew train run from transition
section TS1, TS3’ to the route based protection sys-
tem 2 is possible.

List of Reference Signs

[0053]

1 track

2 route-capable interlocking

3 route-based protection system

4 different route-based protection system

5 block-based protection system

6 block groups/adaption groups line interface

7 block adaption device

8 standardized interface

9 in/out-interface

10 line block section for transition section

11 line block section for block protected track sec-
tion

11 line block section for transition section

12,12’  route section for transition section

13 driver device of block adaption device

14 route section for transition section

TS1 block-protected track section (transition sec-
tion)

TST1 route protected track section

TS2 block-protected track section

TS2 route protected track section

TS3 transition section of length 0

5 interface-point of block-based protection
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Claims

Method for vital coupling of a route-based protection
system (3) and

a block-based protection system (5) for railway
traffic on a railway track (1) wherein the route-
based protection system (3) comprises a first
interlocking which is aroute capable interlocking
(2) and wherein the block-based protection sys-
tem (5) comprises a second interlocking (4)
which is a block-based interlocking,

wherein the railway track (1) comprises at least
one block protected track section (TS1, TS2,
TS3’), which is secured by means of the block
based protection system (5), wherein each track
section (TS1,TS2, TS1’, TS2’) can assume sev-
eral states, the states of the block protected
track sections (TS1, TS2) being represented by
line block sections (10, 11, 11’) comprising line
block section information and wherein the rail-
way track (1) comprises route protected track
sections (TS1’, TS2’), which are secured by
means of the route based protection system, the
states of the route protected track sections being
represented by route sections, the states of the
route protected track sections (TS1’, TS2’) being
represented by route sections (12’) comprising
route section information,

wherein the block protected track section (TS1,
TS3’) at which the protection system changes
from block based protection to route based pro-
tection or vice versa, is a transition section (TS1,
TS3),

that for the transition section (TS1, TS3’) atleast
one line block section (11, 11’) and at least one
route section (12, 12°) are provided in parallel,
wherein a block adaption device (7) provides the
at least one route section (12, 12’) for the tran-
sition section (TS1, TS3’), and

that the block adaption device (7) connects the
block-based protection system (5) with the
route-based protection system (3) and commu-
nicates with the route-capable interlocking (2)
and with the block-based protection system at
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an interface-point (S, S’), wherein the block
adaption device (7) is adapted to receive infor-
mation from and transmit information to the
block-based protection system (5) and the
route-based protection system (3) and wherein
the block adaption device (7) is adapted to set
the state of the route section (12, 12’) of the tran-
sition sectionin dependence of line block section
information received from the block-based pro-
tection system (5) and to set the state of the line
block section (10, 11’) of the transition section
(TS1, TS3’) in dependence of a route request
received from the route-capable interlocking (2)
in case the line block section information does
not comply with the route request.

Method according to claim 1, characterized in that
the block adaption device (7) receives line block sec-
tion information concerning the transition section
(TS1, TS3’) from the block-based protection system

(5).

Method according to claim 2, characterized in that
for securing a railbound vehicle from the block-based
protection system (5) to the route-based route-based
protection system (3) the block adaption device (7)
sends a route request to the route-capable interlock-
ing (2) if, preferably only if, the line block section
information received by the block adaption device
(7) has changed.

Method according to claim 2 or 3, characterized in
that for securing a railbound vehicle from the route-
based protection system (3) to the block-based pro-
tection system (5) the block adaption device (7) re-
ceives a route request from the route-capable inter-
locking (2).

Method according to claim 4, characterized in that
that for train movement from route-based protection
system (5) to block-based protection system (3) the
block adaption device (7) sets the state of the line
block section of the transition section (TS1, TS3’) in
dependence of the route request received from the
route-capable interlocking (2) in case the line block
section information does not comply with the route
request.

Method according to any one of the claims 2 through
5, characterized in that for train movement from
route based protection system (3) to block-based
protection system (5) the block adaption device (7)
sets the state of the route section (12, 12’) provided
by the block adaption device (7) in dependence of
the received line block section information.

Train movement protection system for securing rail-
bound vehicles on a railway track (1) comprising at
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least one block protected track section (TS1, TS2),
the states of the block protected track sections (TS1,
TS2) being represented by line block sections (10,
11, 11°), the train movement protection system com-
prising a route-based protection system (3) with a
route-capable interlocking (2), in particular an elec-
tronic interlocking and a block-based protection sys-
tem (5) for providing a line block section (10, 11°) for
atransition section (TS1, TS2’), the block-based pro-
tection system (5) comprising a block-based inter-
locking,

wherein the train movement protection system
further comprises a block adaption device (7)
with a standardized interface (8) via which the
block-based protection system (5) is connected
to the route-based protection system (3); where-
in the block adaption device (7) is adapted

o to provide at least one route section (12,
12’) for the transition section (TS1, TS3’)
comprising information concerning the
state of the transition section; wherein the
line block section (11, 11') and the route
section (12, 12°) are provided in parallel,

o to receive information from and to transmit
information to the block-based protection
system (5) and the route-based protection
system (3);

o to set the state of the route section (12,
12’) or of a line block section (10, 11°) for
the transition section (TS1, TS3’), the line
block section (10, 11’) for the transition sec-
tion (TS1, TS3') comprising information
concerning the state of the transition sec-
tion; and

that the block adaption device (7) comprises a
driver device (13) which is adapted to set the
state of the at least one route section (12, 12’)
in dependence of the line block section informa-
tion received from the block-based protection
system (5) and is adapted to set the state of the
line block section (10, 11’) of the transition sec-
tion (TS1, TS3’) in dependence of the route re-
quest received from the route-capable interlock-
ing (2) in case the line block section information
does not comply with the route request.

Train movement protection system according to
claim 7, characterized in that that the block-based
protection system (5) comprises a second interlock-
ing (4) with an adaption groups line interface (6) the
adaption groups line interface (6) being adapted for
transmission of line block section information.

Train movement protection system according to any
one of the claims 7 through 8, characterized in that
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the standardized interface (8) is an SCI-IL interface.

Train movement protection system according to any
one of the claims 7 through 9, characterized in that
the train protection system is adapted to carry out
the method according to one of the claims 1 through
6.

Patentanspriiche

1.

Verfahren zur vitalen Kopplung eines fahrstralen-
basierten Sicherungssystems (3) und eines block-
basierten Sicherungssystems (5) fir den Eisen-
bahnverkehr auf einer Bahnstrecke (1), wobei das
fahrstraflenbasierte Sicherungssystem (3) ein ers-
tes Stellwerk umfasst, das ein fahrstraRenfahiges
Stellwerk (2) ist, und wobei das blockbasierte Siche-
rungssystem (5) ein zweites Stellwerk (4) umfasst,
das ein blockbasiertes Stellwerk ist,

wobei die Bahnstrecke (1) mindestens einen
blockgesicherten Gleisabschnitt (TS1, TS2,
TS3’) umfasst, welcher mittels des blockbasier-
ten Sicherungssystems (5) gesichert ist, wobei
jeder Gleisabschnitt (TS1, TS2, TS1’, TS2')
mehrere Zustdande annehmen kann, wobei die
Zustande der blockgesicherten Gleisabschnitte
(TS1, TS2) durch Streckenblockabschnitte (10,
11, 11’) umfassend Streckenblockabschnittsin-
formationen dargestellt sind und wobei die
Bahnstrecke (1)fahrstralengesicherte Gleisab-
schnitte (TS1’, TS2') umfasst, die mittels des
fahrstralenbasierten Sicherungssystems gesi-
chert sind, wobei die Zustande der fahrstralen-
gesicherten Gleisabschnitte durch Fahrstra-
Renabschnitte dargestellt sind, wobei die Zu-
stdnde der fahrstraBengesicherten Gleisab-
schnitte (TS1’, TS2’) durch Fahrstralenab-
schnitte (12’) dargestellt sind, die FahrstralRen-
abschnittsinformationen enthalten;

wobei der blockgesicherte Gleisabschnitt (TS1,
TS3'), bei dem das Sicherungssystem von der
blockbasierten Sicherung zur fahrstralRenba-
sierten Sicherung oder umgekehrt wechselt, ein
Ubergangsabschnitt (TS1, TS3) ist,

dass fiir den Ubergangsabschnitt (TS1, TS3)
mindestens ein Streckenblockabschnitt (11,
11’) und mindestens ein FahrstraRenabschnitt
(12, 12’) parallel vorgesehen sind, wobei eine
Blockadaptionseinrichtung (7) den mindestens
einen FahrstraRenabschnitt (12, 12’) fir den
Ubergangsabschnitt (TS1, TS3') bereitstellt,
und

dass die Blockadaptionseinrichtung (7) das
blockbasierte Sicherungssystem (5) mit dem
fahrstralenbasierten Sicherungssystem (3)
verbindet und mit dem fahrstraenfahigen Stell-
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werk (2) und mit dem blockbasierten Siche-
rungssystem an einem Schnittstellenpunkt (S,
S’) kommuniziert, wobei die Blockadaptionsein-
richtung (7) geeignet ist, Informationen von dem
blockbasierten Sicherungssystem (5) und dem
fahrstraflenbasierten Sicherungssystem (3) zu
empfangenund andiese zu Ubertragen, und wo-
bei die Blockadaptionseinrichtung (7) geeignet
ist, den Zustand des FahrstralRenabschnitts (12,
12’) des Ubergangsabschnitts in Abhangigkeit
von Streckenblockabschnittsinformationen, die
von dem blockbasierten Sicherungssystem (5)
empfangen werden, einzustellen und den Zu-
stand des Streckenblockabschnitts (10, 11°) des
Ubergangsabschnitts (TS1, TS3’) in Abhangig-
keit von einer vom fahrstraRenfahigen Stellwerk
(2) empfangenen FahrstralRenanfrage einzu-
stellen, falls die Streckenblockabschnittsinfor-
mation nicht mit der FahrstralRenanfrage uber-
einstimmt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Blockadaptionseinrichtung (7)
vom  blockbasierten  Sicherungssystem (5)
Streckenblockabschnittsinformationen  bezliglich
des Ubergangsabschnitts (TS1, TS3') erhalt.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass zur Sicherung eines schienenge-
bundenen Fahrzeugs vom blockbasierten Siche-
rungssystem (5) zum fahrstralRenbasierten Siche-
rungssystem (3) die Blockadaptionseinrichtung (7)
eine Fahrstrallenanfrage an das fahrstrallenfahige
Stellwerk (2) dann, vorzugsweise nur dann, sendet,
wenn sich die von der Blockadaptionseinrichtung (7)
empfangene Streckenblockabschnittsinformation
geandert hat.

Verfahren nach Anspruch 2 oder 3, dadurch ge-
kennzeichnet, dass zur Sicherung eines schienen-
gebundenen Fahrzeugs vom fahrstraenbasierten
Sicherungssystem (3) zum blockbasierten Siche-
rungssystem (5) die Blockadaptionseinrichtung (7)
eine FahrstraRenanfrage vom fahrstraRenfahigen
Stellwerk (2) erhalt.

Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass fiur die Zugbewegung vom fahrstra-
Renbasierten Sicherungssystem (5) zum blockba-
sierten Sicherungssystem (3) die Blockadapti-
onseinrichtung (7) den Zustand des Streckenblo-
ckabschnitts des Ubergangsabschnitts (TS1, TS3’)
in Abhangigkeit von der Fahrstralenanfrage ein-
stellt, die vom fahrstraRenfahigen Stellwerk (2) emp-
fangen wird, falls die Streckenblockabschnittsinfor-
mation nicht mit der FahrstraRenanfrage ulberein-
stimmt.
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Verfahren nach einem der Anspriiche 2 bis 5, da-
durch gekennzeichnet, dass flir die Zugbewegung
vom fahrstralRenbasierten Sicherungssystem (3)
zum blockbasierten Sicherungssystem (5) die Blo-
ckadaptionseinrichtung (7) den Zustand des von der
Blockadaptionseinrichtung (7) bereitgestellten Fahr-
stralRenabschnitts (12, 12’) in Abhangigkeit von der
empfangenen Streckenblockabschnittsinformation
einstellt.

Zugbewegungssicherungssystem zur Sicherung
von schienengebundenen Fahrzeugen auf einer
Bahnstrecke (1) umfassend mindestens einen
blockgesicherten Gleisabschnitt (TS1, TS2), wobei
die Zustande der blockgesicherten Gleisabschnitte
(TS1, TS2) durch Streckenblockabschnitte (10, 11,
11’) reprasentiert werden, wobei das Zugbewe-
gungssicherungssystem ein fahrstraRenbasiertes
Sicherungssystem (3) mit einem fahrstraRenfahigen
Stellwerk (2), insbesondere einem elektronischen
Stellwerk, und ein blockbasiertes Sicherungssystem
(5) zur Bereitstellung eines Streckenblockabschnitts
(10, 171’) fiir einen Ubergangsabschnitt (TS1, TS2’)
umfasst, wobei das blockbasierte Sicherungssys-
tem (5) ein blockbasiertes Stellwerk umfasst, wobei
das Zugbewegungssicherungssystem ferner eine
Blockadaptionseinrichtung (7) mit einer standardi-
sierten Schnittstelle (8) aufweist, Giber die das block-
basierte Sicherungssystem (5) mitdem fahrstraen-
basierten Sicherungssystem (3) verbunden ist; wo-
bei die Blockadaptionseinrichtung (7) dazu geeignet
ist

- mindestens einen FahrstraRenabschnitt (12,
12")firden Ubergangsabschnitt (TS1, TS3’) be-
reitzustellen, der Informationen Uber den Zu-
stand des Ubergangsabschnitts umfasst; wobei
der Streckenblockabschnitt (11, 11’) und der
FahrstraRenabschnitt (12, 12’) parallel bereitge-
stellt werden,

- Informationen von dem blockbasierten Siche-
rungssystem (5) und dem fahrstraenbasierten
Sicherungssystem (3) zu empfangen und an
diese zu senden;

- den Zustand des FahrstralRenabschnitts (12,
12’) oder eines Streckenblockabschnittes (10,
11’) fur den Ubergangsabschnitt (TS1, TS3’)
einzustellen, wobei der Streckenblockabschnitt
(10, 11’) fir den Ubergangsabschnitt (TS1,
TS3) Informationen lber den Zustand des
Ubergangsabschnitts umfasst; und

dass die Blockadaptionseinrichtung (7) eine Treibe-
reinrichtung (13) umfasst, die dazu geeignetist, den
Zustand des mindestens einen Fahrstralenab-
schnitts (12, 12°) in Abhangigkeit von der Strecken-
blockabschnittsinformation, die von dem blockba-
sierten Sicherungssystem (5) erhalten wurde, ein-
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10.

zustellen und dazu geeignet ist, den Zustand des
Streckenblockabschnitts (10, 11°) des Ubergangs-
abschnitts (TS1, TS3’) in Abhangigkeit von der vom
fahrstralenfahigen Stellwerk (2) empfangenen
FahrstralRenanfrage einzustellen, falls die Strecken-
blockabschnittsinformationen nicht der Fahrstra-
Renanfrage entsprechen.

Zugbewegungssicherungssystem nach Anspruch 7,
dadurch gekennzeichnet, dass das blockbasierte
Sicherungssystem (5) ein zweites Stellwerk (4) mit
einer Adaptionsgruppen-Streckenschnittstelle (6)
umfasst, wobei die Adaptionsgruppen-Strecken-
schnittstelle (6) fiir die Ubermittlung von Strecken-
blockabschnittsinformationen eingerichtet ist.

Zugbewegungssicherungssystem nach einem der
Anspriiche 7 bis 8, dadurch gekennzeichnet, dass
die standardisierte Schnittstelle (8) eine SCI-IL-
Schnittstelle ist.

Zugbewegungssicherungssystem nach einem der
Anspriiche 7 bis 9, dadurch gekennzeichnet, dass
das Zugsicherungssystem geeignet ist, das Verfah-
ren nach einem der Anspriiche 1 bis 6 auszuflihren.

Revendications

Procédé pour le couplage vital d’'un systéme de pro-
tection basée sur parcours (3) et d'un systeme de
protection basée sur blocage (5) pour la circulation
ferroviaire sur une voie de chemin de fer (1), dans
lequel le systeme de protection basée sur parcours
(3) comprend un premier moyen d’enclenchement
(2) qui est un moyen d’enclenchement disposant
d’une capacité en termes de parcours et dans lequel
le systéme de protection basée sur blocage (5) com-
prend un second moyen d’enclenchement (4) qui est
un moyen d’enclenchement basé sur blocage,

dans lequel la voie de chemin de fer (1) com-
prend au moins une section de voie ferrée pro-
tégée parblocage (TS1, TS2, TS3’),laquelle est
sécurisée au moyen du systéme de protection
basée sur blocage (5), dans lequel chaque sec-
tion de voie ferrée (TS1, TS2, TS1’, TS2’) peut
prendre plusieurs états, les états des sections
de voieferrée protégées parblocage (TS1, TS2)
étant représentés par des sections de blocage
de ligne (10, 11, 11’) comprenant une informa-
tion de section de blocage de ligne etdanslequel
la voie de chemin de fer (1) comprend des sec-
tions de voie ferrée protégées par parcours
(TS1’, TS2’), lesquelles sont sécurisées au
moyen du systéme de protection basée sur par-
cours, les états des sections de voie ferrée pro-
tégées par parcours étant représentés par des
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sections de parcours, les états des sections de
voie ferrée protégées par parcours (TS1’, TS2’)
étant représentés par des sections de parcours
(12’) comprenant une information de section de
parcours ;

dans lequel la section de voie ferrée protégée
par blocage (TS1, TS3’), au niveau de laquelle
le systeme de protection passe de la protection
basée surblocage a la protection basée sur par-
coursou vice versa, estune section de transition
(TS1, TS3),

pour la section de transition (TS1, TS3’), au
moins une section de blocage de ligne (11, 11°)
et au moins une section de parcours (12, 12’)
sont prévues en paralléle, dans lequel un dis-
positif d’adaptation de blocage (7) fournit I'au
moins une section de parcours (12, 12’) pour la
section de transition (TS1, TS3’), et

le dispositif d’adaptation de blocage (7) connec-
te le systéeme de protection basée sur blocage
(5) avecle systeme de protection basée sur par-
cours (3) et communique avec le moyen d’en-
clenchement (2) disposant d’une capacité en
termes de parcours et avec le systéme de pro-
tection basée sur blocage au niveau d’un point
d’interface (S, S’), dans lequel le dispositif
d’adaptation de blocage (7) est adapté pour re-
cevoir une information en provenance du syste-
me de protection basée sur blocage (5) et du
systéme de protection basée sur parcours (3)
et pour émettre une information sur ces mémes
systémes de protection et dans lequel le dispo-
sitif d’adaptation de blocage (7) est adapté pour
définir I'état de la section de parcours (12, 12’)
de la section de transition en fonction de I'infor-
mation de section de blocage de ligne regue de-
puis le systeme de protection basée sur blocage
(5) et pour définir I'état de la section de blocage
deligne (10, 11’)de la section de transition (TS1,
TS3’) en fonction d’'une requéte de parcours re-
cue depuis le moyen d’enclenchement (2) dis-
posant d’'une capacité en termes de parcours
dans le cas ou l'information de section de blo-
cage de ligne n’est pas conforme a la requéte
de parcours.

Procédé selon larevendication 1, caractérisé en ce
que le dispositif d’adaptation de blocage (7) recoit
une information de section de blocage de ligne con-
cernant la section de transition (TS1, TS3’) en pro-
venance du systéme de protection basée sur bloca-

ge (5).

Procédé selon larevendication 2, caractérisé en ce
que, pour sécuriser un véhicule sur rails depuis le
systeme de protection basée sur blocage (5) jus-
qu’au systeme de protection basée sur parcours (3),
le dispositif d’adaptation de blocage (7) envoie une
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requéte de parcours au moyen d’enclenchement (2)
disposant d’'une capacité en termes de parcours si,
de préférence seulement si, I'information de section
de blocage de ligne regue par le dispositif d’adapta-
tion de blocage (7) a changé.

Procédé selon la revendication 2 ou 3, caractérisé
en ce que, pour sécuriser un véhicule sur rails de-
puis le systéme de protection basée sur parcours (3)
jusqu’au systeme de protection basée sur blocage
(5), le dispositif d’adaptation de blocage (7) recoit
une requéte de parcours en provenance du moyen
d’enclenchement (2) disposant d’une capacité en
termes de parcours.

Procédé selon larevendication 4, caractérisé en ce
que, pour un mouvement de train depuis le systéeme
de protection basée sur parcours (5) jusqu’au sys-
teme de protection basée sur blocage (3), le dispo-
sitif d’adaptation de blocage (7) définit I'état de la
section de blocage deligne de la section de transition
(TS1, TS3’) en fonction de la requéte de parcours
recue depuis le moyen d’enclenchement (2) dispo-
sant d’'une capacité en termes de parcours dans le
cas ou l'information de section de blocage de ligne
n’est pas conforme a la requéte de parcours.

Procédé selon I'une quelconque des revendications
2 a 5, caractérisé en ce que, pour un mouvement
de train depuis le systeme de protection basée sur
parcours (3) jusqu’au systeme de protection basée
sur blocage (5), le dispositif d’adaptation de blocage
(7) définit I'état de la section de parcours (12, 12’)
fournie par le dispositif d’adaptation de blocage (7)
en fonction de l'information de section de blocage
de ligne regue.

Systeme de protection de mouvement de train pour
sécuriser des véhicules surrails sur une voie de che-
min de fer (1) comprenant au moins une section de
voie ferrée protégée par blocage (TS1, TS2), les
états des sections de voie ferrée protégées par blo-
cage (TS1, TS2) étant représentés par des sections
de blocage de ligne (10, 11, 11°), le systéme de pro-
tection de mouvement de train comprenant un sys-
teme de protection basée sur parcours (3) munid’un
moyen d’enclenchement (2) disposant d’'une capa-
cité en termes de parcours, en particulier un moyen
d’enclenchement électronique, et un systéeme de
protection basée sur blocage (5) pour fournir une
section de blocage deligne (10, 11’) pour une section
de transition (TS1, TS2’), le systéme de protection
basée sur blocage (5) comprenant un moyen d’en-
clenchement basé sur blocage,

dans lequel le systeme de protection de mou-
vement de train comprend en outre un dispositif
d’adaptation de blocage (7) munid’une interface
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standardisée (8) via laquelle le systéme de pro-
tection basée sur blocage (5) est connecté au
systéme de protection basée sur parcours (3) ;
dans lequel le dispositif d’adaptation de blocage
(7) est adapté

o pour fournir au moins une section de parcours
(12, 12’) pourla section de transition (TS1, TS3’)
comprenant une information concernant I'état
de la section de transition ; dans lequel la sec-
tion de blocage de ligne (11, 11°) et la section
de parcours (12, 12’) sont prévues en paralléle ;

o pour recevoir une information en prove-
nance du systeme de protection basée sur
blocage (5) et du systéme de protection ba-
sée sur parcours (3) et pour émettre une
information sur ces mémes systémes de
protection ;

o pour définir I'état de la section de parcours
(12, 12’) ou d’une section de blocage de Ii-
gne (10, 11°) pour la section de transition
(TS1, TS3’), la section de blocage de ligne
(10, 11’) pour la section de transition (TS1,
TS3’) comprenant une information concer-
nant I'état de la section de transition ; et

dans lequel le dispositif d’adaptation de blocage
(7) comprend un dispositif de pilote (13) qui est
adapté pour définir I'état de I'au moins une sec-
tion de parcours (12, 12’) en fonction de I'infor-
mation de section de blocage de ligne qui est
regue depuis le systétme de protection basée
sur blocage (5) et qui est adapté pour définir
I'état de la section de blocage de ligne (10, 11°)
de la section de transition (TS1, TS3’) en fonc-
tion de la requéte de parcours qui est regue de-
puis le moyen d’enclenchement (2) disposant
d’'une capacité en termes de parcours dans le
cas ou l'information de section de blocage de
ligne n’est pas conforme a la requéte de par-
cours.

Systeme de protection de mouvement de train selon
larevendication 7, caractérisé en ce que le systéeme
de protection basée sur blocage (5) comprend un
second moyen d’enclenchement (4) muni d’une in-
terface de ligne de groupes d’adaptation (6), I'inter-
face de ligne de groupes d’adaptation (6) étant adap-
tée pour I'émission de l'information de section de
blocage de ligne.

Systeme de protection de mouvement de train selon
'une quelconque des revendications 7 et 8, carac-
térisé en ce que l'interface standardisée (8) estune
interface SCI-IL.

Systeme de protection de mouvement de train selon
'une quelconque des revendications 7 a 9, carac-
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térisé en ce que le systéme de protection de train
est adapté pour mettre en oeuvre le procédé selon
I'une quelconque des revendications 1 a 6.
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