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User information

This Network Rail standard may contain requirements that are colour-coded
according to the following Red—Amber—Green classification.

Red — Mandatory requirements

Requirements that will be complied with, and achieved under all circumstances.

Accountability for the efficacy of these requirements lies with the Professional
Head/Standard Owner.

These requirements are monitored for compliance.

Local non-compliances, discovered through engineering verification visits, will be
reported and monitored through the quarterly Engineering Verification Report.

Corrective actions will be enforced where local non-compliances remain open
beyond the agreed mitigation plan dates.

These are presented in a red box and with the word “shall” or a direct instruction.

Copyright Network Rail

— Conditional requirements

Requirements that will be complied with unless deviation has been approved.

Accountability for the efficacy of these requirements lies with the Professional
Head/ Standard Owner, or their nominated Delegated Authority.

These requirements are monitored for compliance.

Derogations may be permitted; which are to be approved by Standard Owner in
advance.

Derogations and Temporary Non-Compliances may be granted through the
existing Delegated Authority arrangements.

These are presented with an amber sidebar

Guidance
Guidance based on good practice; representing supporting information, based on
good practice, to help achieve RED and requirements.
This guidance is not mandatory and is not monitored for compliance.
Alternative solutions may be used, which do not need to be formally approved.

Decisions made by a competent person to use alternative solutions should be
backed up by appropriate evidence/documentation.

This is presented with a dotted green sidebar
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Issue record

Issue Date Comments

6 August 2004 6" Issue

7 03/03/2012 7" Issue
Compliance

This Network Rail standard is mandatory and shall be complied with by Network Rail
and its contractors if applicable from 03/03/2012.

When this standard is implemented, it is permissible for all projects that have
formally completed GRIP Stage 3 (Option Selection) to continue to comply with the
issue of any relevant Network Rail standards current when GRIP Stage 3 was
completed and not to comply with requirements contained herein, unless stipulated
otherwise in the scope of this standard.

Disclaimer

In issuing this document for its stated purpose, Network Rail makes no warranties,
express or implied, that compliance with all or any documents it issues is sufficient
on its own to ensure safe systems of work or operation. Users are reminded of their
own duties under health and safety legislation.

Supply
Copies of documents are available electronically, within Network Rail’'s organisation.
Hard copies of this document may be available to Network Rail people on request to

the relevant controlled publication distributor. Other organisations may obtain copies
of this document from IHS. Tel: 01344 328039.
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1 Flag Operation Data (FOP File)

This file contains data which is used to update the Interlocking memory, but which is
not associated with particular input or output telegrams, or panel requests. Each
section of data is checked by the program once per major cycle. Most of the data is
concerned with the release of sub-routes and sub-overlaps, but conditional
statements can be included to carry out any other function. Any number of data

blocks may be included, but each must be terminated with an end marker ".".
The file is now considered in four sections:

Sub-route releases

Sub-overlap releases

Other data

Route away
1.1 Sub-route releases

Sub-route releasing is explained below in two stages, with firstly the principle of
sequential release, and secondly the addition of enhanced track circuit bobbing
protection. The conditions for releasing sub-routes are very similar to the conditions
for picking up route sticks in a Route Relay Interlocking.

For the first sub-route in a route, all the routes from the signal must be unset, and the
track circuit over which the sub-route passes must be clear. Where routes from the
signal diverge in this track circuit, then only those routes that lock the sub-route
concerned need to be proved unset. Prior to the addition of enhanced track circuit
bobbing protection the data is written in the form:

UEJ-BA T if R11A xs , R11B xs , TEJ c \ .

The flag command then refers to the sub-route to be freed. If the sub-route is
locked, the Interlocking will process the "if ...... \ " statement which follows, and will

free the sub-route if the tests are true. The end marker "." indicates the end of data
for the flag. Additional conditions can be inserted if required.

For subsequent sub-routes, the conditions are that the previous sub-route(s) are
free, and the track circuit over which the current sub-route passes is clear. For
example, continuing along route 11A, the blocks of data, prior to the addition of
enhanced track circuit bobbing protection, will be:

UEK-CA T if UEJ-BA ¥, TEK c \ .
UDE-BA T if UEK-CA £ , TDE c \ .

Signalling Principles Standard GK/RT0011 (ref. 1) requires that enhanced protection
be provided in sectional route release to protect against short term wrong-side track
circuit failures (track circuit bobbing). As with a conventional Route Relay
Interlocking, the sequential release of route locking behind a train as it proceeds
through the route is dependent on the correct sequential occupation and clearing of
the track circuits. If a track circuit clears before the following track circuit becomes
occupied, its sub-route will be freed, and all the remaining sub-routes will be freed
sequentially, wrongly releasing the route locking in front of the train.
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SSI already inherently provides protection against track circuit "bobs" of up to 2
seconds, but this is not considered to provide enough protection. The enhanced
protection was previously applied where Automatic Route Setting of any type was
employed, or where routes called reverse points with automatic restoration, but it is
now required for all schemes.

This enhanced track circuit bobbing protection is provided in sub-route release data
by replacing the test for "the track circuit for the sub-route clear" with the following
conditions. (The tests for route(s) unset or previous sub-route(s) free are retained.)

(@) If there is a track circuit in advance:

the track circuit for the sub-route is clear AND
( the track circuit in advance is occupied
or the track circuit for the sub-route is clear for at least fifteen
seconds )

The test for own track circuit clear AND next track circuit occupied allows the
sub-route to release immediately when the train is proved on to it, and the
alternative test for own track circuit clear for 15 seconds allows the sub-route
to be freed when the route is cancelled before the train passes the signal,
whilst still providing protection against track circuit bobs of up to 15 seconds.
The use of certain types of rolling stock in class range 140 - 165 under certain
conditions may require this time to be increased to 30 seconds. At present
this is defined in Joint Departmental Procedure C006.

For the last sub-route in a route (i.e., that for the berth track circuit of the exit
signal), if the next track circuit can be legitimately occupied by another train
(typically on a converging or crossing move), the test in (a) of that track circuit
occupied should be combined with a check that a corresponding sub-route on
the next route is locked. This requirement is additional to that specified in
GK/RT0011.

The next track circuit tested occupied must use the same track circuit memory
(or a copy of it where cross-boundary) that is tested clear in the releasing of
the next sub-route(s). Thus where this track circuit is sectioned then the
combined track circuit memory must be used.

(b) If there is no track circuit in advance:
the track circuit for the sub-route is clear for at least fifteen seconds

For consistency this always applies even if the sub-route does not provide a
locking function.

Where there are facing signals at the same block joint and sub route freeing
allows for train reversing, as above, then it should be noted that the bobbing
protection can be fooled by the reverse sub route locked and track occupied
as a train reverses thereby incorrectly allowing the route locking to release in
front of the train. Sub route freeing should therefore not allow for train
reversing in this situation.
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