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User information

This Network Rail document contains colour-coding according to the following
Red—-Amber—Green classification.

Red requirements — no variations permitted
¢ Red requirements are to be complied with and achieved at all times.
¢ Red requirements are presented in a red box.
e Red requirements are monitored for compliance.

¢ Non-compliances will be investigated and corrective actions enforced.

e Amber requirements are to be complied with unless an approved variation is in
place.

e Amber requirements are presented with an amber sidebar.

e Amber requirements are monitored for compliance.

e Variations can only be approved through the national variations process.

e Non-approved variations will be investigated and corrective actions enforced.
Green guidance - to be used unless alternative solutions are followed

‘e Guidance should be followed unless an alternative solution produces a better
: result.

: ¢ Guidance is presented with a dotted green sidebar.
e Guidance is not monitored for compliance.

e Alternative solutions should be documented to demonstrate effective control.
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Compliance

This Network Rail standard/control document is mandatory and shall be complied
with by Network Rail Infrastructure Limited and its contractors if applicable from 2
March 2024.

Where it is considered not reasonably practicable’ to comply with the requirements in
this standard/control document, permission to comply with a specified alternative
should be sought in accordance with the Network Rail standards and controls
process, or with the Railway Group Standards Code if applicable.

If this standard/control document contains requirements that are designed to
demonstrate compliance with legislation they shall be complied with irrespective of a
project’s Project Acceleration in a Controlled Environment (PACE) phase or
equivalent governance framework. In all other circumstances, projects that have
formally completed PACE strategic development & project selection phase may
continue to comply with any relevant Network Rail standards/control documents that
were current when PACE phase 1 was completed.

NOTE 1: Legislation includes National Technical Specification Notices (NTSNs)

NOTE 2: The relationship of this standard/control document with legislation and/or
external standards is described in the purpose of this standard.

NOTE 3: For more information on PACE see NR/L2/P3M/201.

Disclaimer

In issuing this standard/control document for its stated purpose, Network Rail
Infrastructure Limited makes no warranties, expressed or implied, that compliance
with all or any standards/control documents it issues is sufficient on its own to
provide safety or compliance with legislation. Users are reminded of their own duties
under legislation.

Compliance with a Network Rail standard/control document does not, of itself, confer
immunity from legal obligations.

Where Network Rail Infrastructure Limited has granted permission to copy extracts
from Network Rail standards or control documents, Network Rail Infrastructure
Limited accepts no responsibility for, nor any liability in connection with, the use of
such extracts, or any claims arising there from.

This disclaimer applies to all forms of media in which extracts from Network Rail
standards and control documents might be reproduced.

Supply

Copies of standards/control documents are available electronically, within Network
Rail’s organisation. Hard copies of this document might be available to Network Rail
people on request to the relevant controlled publication distributor. Other
organisations can obtain copies of this standard/control document from an approved
distributor.

' This can include gross proportionate project costs with the agreement of the Network Rail Assurance
Panel (NRAP).
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This document contains the index to the Signal Maintenance Testing (NR/SMTH)
The SMTH provides a maintenance testing regime for the replacement or
installation of signalling equipment that does not affect the application logic of the
system or, the controls of the system that have previously been tested to signal

works testing.

2 Scope

Signalling equipment that is replaced or renewed on a like for like basis under
corrective maintenance, temporary design as a result of an incident or engineering
works and minor signalling renewals that do not affect the application logic of the
system or, the controls of the system that have previously been tested to signal orks

testing.

3 Definitions

Definition Meaning
Application | Any technology-based method that configures a product so as to
Logic provide site specific command and control instructions. Application

logic includes:

a) mechanical logic (e.g. in lever frames);

b) electro-mechanical logic (e.g. in relay interlocking);

c) electronic switching or code (e.qg. in electronic interlocking,
telephone concentrators or cab secure radio);

d) any combination of the above.

Maintenance
Testing

The removal and restoration of a product in a previously
operational system, where the work does not change the
configuration or functionality of the system. Engineering details are
not provided for the work, and instead the existing infrastructure
records are used as the reference documents.

Typically, such work is carried out to replace/repair defective or life-
expired products. The work may involve replacing the original item
of equipment with the exact same new or refurbished item or
replacing it with a different make that is identical in all areas (apart
from visual appearance) to the original.

Work undertaken by maintenance testing shall not exceed the
definition of extensive and simultaneous.
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Definition Meaning
Works Works testing consists of the construction/installation of new or
Testing modified products and/or application logic where the work changes,

or potentially changes, the configuration or functionality of the
system. The work is carried out in accordance with engineering
details supplied for the purpose. For the purposes of this
document, the definition includes:

a) the installation of totally new systems.

b) the alteration of existing systems; and

c) the abolition (also known as ‘recovery’) of existing systems.

Maintenance

An individual with the competencies and authority to work

Tester appropriate to the required work assigned to specify and/or perform
the tests necessary to ensure that the physical implementation of a
design is correct and meets all the specified test and acceptance
criteria.

Test Plan A test plan comprises any document or suite of documents that

determines and defines the processes, resources and
specifications required for the testing and commissioning of a
product at a specific location.

4 Links to Section Indexes

Part 01 Principles and Processes

Part 02 Forms and Templates

Part 03 Defined Checks and Tests

Part 04 Test Plans

Part 05 Wrong Side Failure and Incident Investigation

Part 06 Test Plans for Telecoms, DOO and RETB

Part 08 Wrong Side Failure Test Guides

Part 09 Intermittent or Obscure Failure Guides

Part 10 Faulting Guides

Page 7 of 31




OFFICIAL

Ref:

NR/L3/SIG/11231

Issue:

19

Date:

02 December 2023

Compliance date:

02 March 2024

5 Master Index

This Index contains the current master list of documents, Issue, Issue Date and
Compliance Dates.

. . Iss | Issue Compliance
Heading Title No. Date Date
Part 01
Index Index - Principles and Processes 9 |02/12/2023 | 02/03/2024
Module 00 | Background 1 104/09/2021 | 04/12/2021
Module 01 Principles of SMTH Testing 1 104/09/2021 | 04/12/2021
Module 02 #'e”;'ttiigons on the use of Signal Maintenance | ;| o4 /090021 | 04/12/2021
Module 03 g;sr‘t’iggsmi""es of Staff Prior to Testing 1| 04/09/2021 | 04/12/2021
Module 04 | Competency of Staff 3 102/12/2023 | 02/03/2024
Module 05 | Test Plan Requirements 1 104/09/2021 | 04/12/2021
Module 06 Independence Exempt Test Plans 1 |04/09/2021 | 04/12/2021
Module 07 | Maintenance Testing - Like for Like 1 |04/09/2021 | 04/12/2021
Replacement
Module 08 | Fre-Planned Work and Non-Corrective 1 | 04/09/2021 | 04/12/2021
Maintenance Testing
Module 09 | Testing Sequence 2 102/12/2023 | 02/03/2024
Module 10 | Completion of the SMTH Log sheet 3 102/12/2023 | 02/03/2024
Module 11 Eifstt'gg Where No Maintenance Test Plan 1 |04/09/2021 | 04/12/2021
Module 12 The Diversion of_ a Circuit/ReIa;_/ Contact or > | 04/06/2022 | 03/09/2022
Emergency Equipment Relocation
Module 13 | Procedure for Monitoring a Damaged Cable 1 104/09/2021 | 04/12/2021
Module 14 | Site and Testing Records 3 102/12/2023 | 02/03/2024
Module 15 | Balise — Certificate of Conformity 1 | 04/09/2021 | 04/12/2021
Requirements
Module 16 | Action Definitions 2 |104/06/2022 | 03/09/2022
Headin Title Iss | Issue Compliance
9 No.  Date Date
Part 02
Index Index — Forms and Templates 13 | 02/12/2023 | 02/03/2024
Form 01 Cable Core Temporary Label 1 104/09/2021 | 04/12/2021
Form 02 Maintenance Test Plan List (including G130 1 | 04/09/2021 | 04/12/2021
Test Plans)
Form 04 Balise — Certificate of Conformity 1 104/09/2021 | 04/12/2021
Form 06 Point Permutation Chart: One Point End 1 |04/09/2021 | 04/12/2021
Form 07 Point Permutation Chart: Two Point Ends 1 |04/09/2021 | 04/12/2021
Form 08 Point Permutation Chart: Three Point Ends 1 104/09/2021 | 04/12/2021
Form 09 Point Permutation Chart: Four Point Ends 1 |04/09/2021 | 04/12/2021
Form 10 Point Permutation Chart: Five Point Ends 1 104/09/2021 | 04/12/2021
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. . Iss | Issue Compliance
Heading Title No. Date Date
Part 02
Form 11 Point Permutation Chart: Six Point Ends 1 104/09/2021 | 04/12/2021
Form 12 Tra_ln Protection Warning System (TPWS) 1 1 04/09/2021 | 04/12/2021
Failure Report Form
Form 13 Wrong Side Failure or Incident Check Sheets 1 104/09/2021 | 04/12/2021
Form 14 Intermittent / Obscure Failure Check Sheets 1 104/09/2021 | 04/12/2021
Form1s | Wire Count Grid Sheet - Bus Bar and 2 | 04/06/2022 | 03/09/2022
Terminal Wire
Form 16 \évalrsceeCount Grid Sheet — BR930 Series Relay > | 04/06/2022 | 03/09/2022
Form 17 Wire Count Grid Sheet - Cable Core 3 | 04/03/2023 | 03/06/2023
Form 18 Wire Count Grid Sheet — Multipurpose 1 |04/09/2021 | 04/12/2021
Form 19 Cable Function Test Planning Sheet 1 104/06/2022 | 03/09/2022
Form 20 Wire Count Grid Sheet - WAGO Terminations | 1 | 04/06/2022 | 03/09/2022
Form 21 Signal Failure and Incident Testing: 1 1 02/12/2023 | 02/03/2024

Obscuration Diagram

Iss | Issue Compliance

Heading Title No.  Date Date
Part 03
Index Index — Defined Checks and Tests 12 | 04/03/2023 | 03/06/2023
ig§$3 Defined Checks and Tests 7 | 04/06/2022 | 03/09/2022
Check A01 | Defined Check: Check for Correct Type 8 |04/06/2022 | 03/09/2022
Check A02 | Defined Check: Check for Damage 6 | 04/06/2022 | 03/09/2022
Check A03 | Defined Check: Check for Safe Insulation 6 | 04/06/2022 | 03/09/2022
Check A04 | Defined Check: Check for Correct Installation 7 | 04/06/2022 | 03/09/2022
Check AO5 | Defined Check: Check for Correct Isolation 6 | 04/06/2022 | 03/09/2022
Check A0O6 | Defined Check: Check for Correct Labelling 8 |04/03/2023 | 03/06/2023
Check A07 | Defined Check: Correlation Check 6 | 04/06/2022 | 03/09/2022
Test BO1 Defined Test: Wire Count 8 | 04/09/2021 | 04/12/2021
Test B02 Defined Test: Continuity Test 5 |05/03/2011 | 03/09/2011
Test BO3 Defined Test: Insulation Test 7 | 05/12/2020 | 05/06/2021
Test BO4 Defined Test: Cable Function Test 5 |05/03/2011 | 03/09/2011
Test BO5 '1323(‘;'\'};*‘1 Test: Barth Test (DC up toa nominal | ¢ | (3/93/0918 | 31/05/2018
Test BO6 ?fg\'};*d Test: Barth Test (AC up toanominal | 5| o5/03/5911 | 03/09/2011
Test BO7 Defined Test: Aspect Test 6 | 03/03/2018 | 31/05/2018
Defined Test: Point Detection and

Test BO8 Correspondence Test 9 | 04/06/2022 | 03/09/2022
Test B09 Defined Test: Absolute Block Controls Test 5 105/03/2011 | 03/09/2011
Test B10 Defined Test: Tokenless Block Controls Test 6 | 05/12/2020 | 05/06/2021

(BRB Type)
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Iss Issue Compliance
Heading Title No.  Date Date
Part 03

Test B11 '(303“;'2:/‘181:'5;& Tg;‘fg;ﬁ?g;‘;‘* Controls Test | 5| 05/03/2011 | 03/09/2011
Test B12 De_fine_d Test: Tokenless Block Controls Test 6 | 05/12/2020 | 05/06/2021

(Direction Lever)
Test B13 Defined Test: Token Block Controls Test 5 |05/03/2011 | 03/09/2011
Test B14 Defined Test: Tablet Block Controls Test 6 | 05/12/2020 | 05/06/2021
Test B15 Defined Test: No Signaller Key-Token Block 5 |05/03/2011 | 03/09/2011

Controls Test

Defined Test: No Signaller Token Remote
Test B16 (NSTR), No Signaller Token (NST) Block 5 |05/03/2011 | 03/09/2011

Controls Test
Test B17 Defined Test: Absolute Block Recovery Test 8 |05/12/2020 | 05/06/2021
Test B18 Defined_ Tes_t: Tokenless Co-operative Cancel 5 |05/03/2011 | 03/09/2011

Test (Direction Lever)
Test B19 Defined Test: FREDDY Test 5 |05/03/2011 | 03/09/2011
Test B24 Defined Test: SSI Trackside Functional 5 | 05/03/2011 | 03/09/2011

Module Test
Test B25 _II?eeiltned Test: Mechanical Locking Function 5 |05/03/2011 | 03/09/2011

Iss | Issue Compliance
Heading Title No.  Date Date
Part 04

Index Index - Test Plans 18 | 02/12/2023 | 02/03/2024
ACO1 Replace and Repair an ATP Loop (Chilterns) 7 104/09/2021 | 04/12/2021
AC02 Replace a ATP LEU (Chilterns) 7 104/09/2021 | 04/12/2021
ACO03 Replace an ATP Interface (Chilterns) 7 104/09/2021 | 04/12/2021
AGO1 Replace an ATP Beacon (GWML) 7 104/09/2021 | 04/12/2021
AGO02 Replace an ATP Loop (GWML) 7 104/09/2021 | 04/12/2021
AGO3 E’gi\j‘vt@f)d alength of Cabletoa ATPLoop | & | 55/19/9020 | 05/06/2021
AG04 Replace an ATP Encoder (GWML) 6 | 05/12/2020 | 05/06/2021
AGO05 Replace an ATP Parameter Plug (GWML) 6 | 05/12/2020 | 05/06/2021
AGO06 Replace an ATP LIT (GWML) 6 | 05/12/2020 | 05/06/2021
APO1 Replace a TPWS Plug-in Module 6 |01/06/2019 | 07/09/2019
APO2 Replace or Repair a TPWS Transmitter Loop 8 | 04/09/2021 | 04/12/2021
APO4 Replace a TPWS Baseplate or Trackside 7 1 01/06/2019 | 07/09/2019

Enclosure Plugboard Panel
AP05 Replace a TPWS Failure Indication Unit (FIU) | 6 | 01/06/2019 | 07/09/2019
AWO01 Replace an AWS Permanent Magnet 8 |04/09/2021 | 04/12/2021
AW02 Replace an AWS Electro-Inductor 10 | 04/09/2021 | 04/12/2021
AWO03 Replace a TrainStop/Trip Cock Tester 7 | 05/12/2020 | 05/06/2021
AWO04 Replace a Trainstop Power Pack 6 | 05/12/2020 | 05/06/2021
AWO05 Replace an Indusi Trainstop 6 | 05/12/2020 | 05/06/2021
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Heading Title No. Date Date
Part 04
AXO1 Replace an AzL 70, 70/30 and 70/30s 7 1 04/09/2021 | 04/12/2021
Evaluator Card
AX02 Replace an Az_L 70, 70_/:_30 and 70/30s Count 8 | 04/09/2021 | 04/12/2021
Head or Lineside Amplifier
AX03 Replace a SK30H Rail Contact (AzLM) 8 [02/12/2023 | 02/03/2024
AX04 Replace a EAK30H Unit (AzLM) 8 102/12/2023 | 02/03/2024
AX05 Replace an EAK30H Board (AzLM) 8 [02/12/2023 | 02/03/2024
AX06 Replace a EP/EPCM CPU Card (AzLM) 8 102/12/2023 | 02/03/2024
AX07 Replace an ACE Serial/Parallel Card (AzLM) 8 102/12/2023 | 02/03/2024
AX08 E::[nwcl))ve and Refit Rail Contact (All Azl & 4 | 02/12/2023 | 02/03/2024
AX09 Replace an EAK30K Unit (AzLM) 3 102/12/2023 | 02/03/2024
AX10 (ijeszlﬁnc)e an Rail Contact Adaptor (RCA) 3 | 02/12/2023 | 02/03/2024
AX11 Replace a SK30K Rail Contact (AzLM) 3 102/12/2023 | 02/03/2024
Replace a Siemens AzS 350 U Axle Counter
AX20 Card (VESBA) 3 | 04/06/2022 | 03/09/2022
Replace a Siemens AzS 350 U Axle Counter
AX21 Card (SIRIUS2, STEU, VAU) 3 | 04/06/2022 | 03/09/2022
Replace a Siemens AzS 350 U Axle Counter
AX22 Card (BLEA12) 4 102/12/2023 | 02/03/2024
Replace a Siemens AzSM(E) Axle Counter
AX23 VENUS?2 CPU Card 2 1 05/12/2020 | 05/06/2021
AX24 Replace a Siemens AzSM (E) Axle Counter > | 05/12/2020 | 05/06/2021
non CPU Card
AX25 Replace a Siemens AzSM (E) Axle Counter > 1 07/03/2020 | 06/06/2020
ZAN Card
Replace a Siemens Axle Counter DEK 43
AX26 Wheel Detector or Trackside Connection Box 3 ] 04/09/2021 | 04/12/2021
AX27 (R:’:féace a Siemens Axle Counter ZP 43 PCB 4 |04/03/2023 | 03/06/2023
Replace a Siemens WSD Wheel Detector
AX28 (ACM 100 Axle Counter) 3 |03/03/2018 | 31/05/2018
AX29 I\R/I?)%ISIZG a Siemens Axle Counter ACM 100 > 103/03/2018 | 31/05/2018
AX30 Replace a Siemens Axle Counter System > 103/03/2018 | 31/05/2018
Sub-Components
Replace a Siemens WSD Wheel Detector
AX31 secured with Rail Clamp (ACM 100 Axle 4 | 04/06/2022 | 03/09/2022
Counter)
AX40 Replace a Frauscher wheel sensor RSR123 9 102/12/2023 | 02/03/2024
AX41 Replace an Advanced Evaluation Board AEB | 2 | 04/06/2022 | 03/09/2022
AX42 neplace a COMPAAC andior COM-WNE 3 | 04/06/2022 | 03/09/2022
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Heading Title No.  Date Date
Part 04
AX43 Replace a (Compact Flash) CF Card 2 107/03/2020 | 06/06/2020
AX44 Eg%%cse an Overvoltage Protection Unit 4 |04/03/2017 | 31/05/2017
AX45 Replace a Power Supply Board (Crowbar) 2 | 04/06/2022 | 03/09/2022
AX46 E;e(glace an Input/Output Extension Board |O- > | 04/06/2022 | 03/09/2022
AX50 Replace a Frauscher IMC Board 4 107/03/2020 | 06/06/2020
AX51 Replace a Frauscher ASC2000 Axle Counter > 1 07/03/2020 | 06/06/2020
Board ACB
AX52 Egsléce a Frauscher ACS2000 : SIC Fuse 2 1 07/03/2020 | 06/06/2020
AX53 Egg;);g and Refit Frauscher Wheel Sensor 2 1 02/12/2023 | 02/03/2024
AX60 SAeszlle\l/lc)e a Converter ISDN Ethernet (CIE) 2 1 02/12/2023 | 02/03/2024
Replace a Converter ISDN Ethernet (CIE) DC
AX61 - DC Power Supply (AzLM) 2 102/12/2023 | 02/03/2024
Replace a Single Channel Controller (SCC)
AX62 CPU Card (AzLM) in a 2002 system 3 |02/12/2023 | 02/03/2024
AX63 SAeszlle\l/lc)e a Power Data Coupling Unit (PDCU) > | 02/12/2023 | 02/03/2024
Replace a DC - DC Convertor (Power Supply
AX64 to EAK) (AzLM) 2 102/12/2023 | 02/03/2024
Replace an ACE DC - DC Power Card
AX65 (AZLM) 2002 ACE 2 102/12/2023 | 02/03/2024
AX66 Replace an ISDN V.24 Converter 3 102/12/2023 | 02/03/2024
AX69 Replace a Thales Axle Counter Sub-rack 1 104/09/2021 | 04/12/2021
AX70 anlele\l/lc)e a Sedlbauer unit (PMC Transformer) > | 02/12/2023 | 02/03/2024
Replace a Single Channel Controller (SCC)
AX73 CPU Card (AzLM) in a 2003 system 1 102/12/2023 | 02/03/2024
Replace an ACE DC - DC Power Card
AXT74 (AzLM) 2003 ACE 1 102/12/2023 | 02/03/2024
AX95 Replace a RSE Wheel Sensor Assembly 2 | 04/09/2021 | 04/12/2021
AX96 Replace a R_SE Wheel Sensor Assembly > | 04/09/2021 | 04/12/2021
Cable Junction Box
AX97 Replace a ARS 4 Evaluation Board or 1 103/03/2018 | 31/05/2018
Enclosure
AX98 Replace a ARS 4 Power Supply 1 103/03/2018 | 31/05/2018
BAQ2 Replace a If’latform Identification Beacon 3 | 04/09/2021 | 04/12/2021
System Balise
BAO3 Replace a Balise or Beacon 2 104/09/2021 | 04/12/2021
BAO7 Program a Balise or Beacon 2 105/12/2020 | 05/06/2021
BAO8 Replace an Alstom Switchable Balise 3 | 04/09/2021 | 04/12/2021
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Heading Title No. Date Date
Part 04
BA12 Replace a KVB Balise 2 | 04/09/2021 | 04/12/2021
BA13 Replace a KVB Encoding Plug 1 101/09/2018 | 01/12/2018
BA14 Replace a KVB UCS Processor Card 1 101/09/2018 | 01/12/2018
BA15 Replace a KVB ECI (Input) or KVB SBI 1 |01/09/2018 | 01/12/2018
(Output) Card
BA16 Replace a KVB Attenuator 1 101/09/2018 | 01/12/2018
BA17 Replace a KVB Encoder Power Card 1 101/09/2018 | 01/12/2018
BA18 Replace a KVB Encoder Rack-Housing 1 101/09/2018 | 01/12/2018
BA19 Program a Siemens S21 Switchable 1 | 04/09/2021 | 04/12/2021
(Transparent) Eurobalise
BA20 Replace a Siemens S21 Switchable 1 | 04/09/2021 | 04/12/2021
(Transparent) Eurobalise
Replace a Siemens S21 MS Lineside
BA22 Electronic Unit (LEU) 1 | 04/09/2021 | 04/12/2021
BLO1 Replace a Block Instrument 7 1 04/09/2021 | 04/12/2021
BLO2 Replace a Block Switch 6 | 05/12/2020 | 05/06/2021
BLO3 Replace a Block Winder 6 | 05/12/2020 | 05/06/2021
BLO4 Replace a Single Line Block Instrument 6 | 05/12/2020 | 05/06/2021
BLO5 Replace a Control Instrument 6 | 05/12/2020 | 05/06/2021
CAO1 \I/?V?gove and Refit an Existing Cable Core or 8 |04/06/2022 | 03/09/2022
CA02 Renew a Lineside Multi-Core Cable 7 | 04/06/2022 | 03/09/2022
CA03 Renew a Cable or Wire 9 |04/06/2022 | 03/09/2022
CA04 Joint or Add a Length of Cable or Line Wire 7 | 04/06/2022 | 03/09/2022
CA05 Divert a Faulty Cable Core 8 | 04/06/2022 | 03/09/2022
Renew a Plug Coupled Cable (“interconnect”)
CA06 with a Non-Certified Replacement 2 | 04/06/2022 | 03/09/2022
Renew a Plug Coupled Cable (“interconnect”)
CAO07 with a Certified Replacement 2 | 04/06/2022 | 03/09/2022
CA08 Replacing one end of a damaged 4 | 04/03/2023 | 03/06/2023
interconnect” cable
Replace a panel mounted wired receptacle or
CA09 olug (Non-Cert) 3 | 04/06/2022 | 03/09/2022
Replace a panel mounted wired receptacle or
CA10 olug (Certified Replacement) 2 | 04/06/2022 | 03/09/2022
CA11 Replace a _N_on-Standard Westrace Plug 1 1 01/06/2019 | 07/09/2019
Coupler Wiring Loom
CA12 Remove and Refit a Multi-Core Cable 1 104/06/2022 | 03/09/2022
CA13 Re-termlne_ltlon of a Broken Existing Cable 1| 04/06/2022 | 03/09/2022
Core or Wire
CA14 Replace AZLM Axle Counter Lineside Cable 1 104/03/2023 | 03/06/2023
Renew a Single Ended Plug Coupled Cable
CA21 (“lead”) with a Certified Replacement 1| 04/06/2022 | 03/09/2022
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Part 04

Renew a Single Ended Plug Coupled Cable
CA22 (“lead”) with a Non-Certified Replacement 1 | 04/06/2022 | 03/09/2022
CA31 Renew a Telegraph Line Wire 1 |04/06/2022 | 03/09/2022
CA32 Remove and Refit a Telegraph Line Wire 1 |04/06/2022 | 03/09/2022
CA40 Replace a Frauscher Concentrator ‘Hotlink’ 1 | 04/06/2022 | 03/09/2022

Crossover Cable
CEO1 Replace a Secondary Cell or Battery 9 |04/06/2022 | 03/09/2022
CEQ2 Replace a Primary Cell or Battery 8 |04/06/2022 | 03/09/2022
DEO1 Replace a Detonator Placer 6 | 05/12/2020 | 05/06/2021
ELO1 Replace a Fuse Holder 7 104/09/2021 | 04/12/2021
ELO2 Replace a Barrelled or Clip in Component 7 102/12/2023 | 02/03/2024
ELO3 Replace a Wire Ended Component 6 | 05/12/2020 | 05/06/2021
ELO4 Replace a Filament Lamp 9 | 04/09/2021 | 04/12/2021
ELO5 gsﬁLache a Filament Lamp Holder and/or 6 |05/12/2020 | 05/06/2021
ELO6 Replace a Terminal Block 7 | 07/03/2020 | 06/06/2020
ELO7 Replace a Non Plug in Unit 6 | 05/12/2020 | 05/06/2021
ELO8 Replace a Plug in Unit 9 |04/09/2021 | 04/12/2021
ELO9 Remove and Replace a Plug in Unit - Relay 2 | 07/03/2020 | 06/06/2020
EL10 Replace an Audible Unit 7 | 04/06/2022 | 03/09/2022
EL11 Replace a Push Button or Switch Unit 6 |01/09/2018 | 01/12/2018
EL12 Replace a Plugboard 6 | 05/12/2020 | 05/06/2021
EL13 Re-allocate a Contact 6 | 05/12/2020 | 05/06/2021
EL14 Replace a Geographical Relay Unit 6 | 05/12/2020 | 05/06/2021
EL15 Replace a Contact 7 107/03/2020 | 06/06/2020
EL16 Replace a Panel Tile 6 | 05/12/2020 | 05/06/2021
EL17 Replace an Electromagnetic Lock 2 103/03/2018 | 31/05/2018
EL18 Remove and Refit a Contact Bank 6 | 05/12/2020 | 05/06/2021

Replace a Printed Circuit Board (PCB) in an
EL19 Ansaldo T72 Point Machine Junction Box 2 | 05/12/2020 | 05/06/2021
EL20 R_emoving Dir_n resistor associated with LED 2 | 05/12/2020 | 05/06/2021

signal head/signal module

Replace a Light Emitting Diode (LED) Signal
EL21 Light Module (SLM) 7 | 05/12/2020 | 05/06/2021
EL22 Replace a Howells LED SL35 Light Engine 4 | 04/06/2022 | 03/09/2022
EL23 Replace a Dispatch Interface Unit 1 104/09/2021 | 04/12/2021
EL24 Replace an Encapsulated LED Indicator 1 104/09/2021 | 04/12/2021
EL25 Replace an Automatic Gate Closer 1 |03/03/2018 | 31/05/2018
EL26 Replace an ABB Power Switch 1 101/06/2019 | 07/09/2019
EL27 I\R/I?)%Iietlgre an Intelligent Infrastructure Busbar 2 1 05/12/2020 | 05/06/2021
EL28 Replace a CHINFA DRP20 Redundancy Unit | 1 | 01/06/2019 | 07/09/2019
EL29 Replace a Furse Surge or Lightning Protector | 1 | 01/06/2019 | 07/09/2019
EL30 Replace a GE UPS Inverter Module 1 101/06/2019 | 07/09/2019
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EL31 Replace a GE UPS Inverter Monitor Module 1 101/06/2019 | 07/09/2019
EL32 I\R/I?)%ISIZG a GE UPS Rectifier Controller 1 1 01/06/2019 | 07/09/2019
EL33 Replace a GE UPS Rectifier Module 1 101/06/2019 | 07/09/2019
EL34 Replace a Miniature Circuit Breaker 2 |1 04/06/2022 | 03/09/2022
EL35 Replace a SIPLUS LOGO Power Supply 1 101/06/2019 | 07/09/2019
EL36 Replace a PULS Power Supply 1 101/06/2019 | 07/09/2019
EL37 Replace a PULS Redundancy Unit 1 |01/06/2019 | 07/09/2019
EL38 Replace a Powerone AC-DC Converter 1 101/06/2019 | 07/09/2019
EL39 Replace a Schneider Relay 1 101/06/2019 | 07/09/2019
EL40 Replace a Standard Shunt 1 101/06/2019 | 07/09/2019
EL42 Replace a_Slemens SITOP PSU200M Power 1 1 01/06/2019 | 07/09/2019
Supply Unit
EL43 Eﬁﬁlace a Siemens SITOP UPS1600 UPS 1 1 01/06/2019 | 07/09/2019
EL44 Replace a Phoenix Contact - Battery 1 | 04/06/2022 | 03/09/2022
Management Module Unit
EL45 Sﬁﬁlace a Phoenix Contact - Power Supply 1 | 04/06/2022 | 03/09/2022
EL46 Sﬁﬁlace a Phoenix Contact - Quint DC-UPS 1 | 04/06/2022 | 03/09/2022
EL48 Replace a Meanwell - Power Supply Unit 1 |104/06/2022 | 03/09/2022
EL49 Replace a Lineside Disconnection Box 2 |104/06/2022 | 03/09/2022
EL50 Upgrade a TRTS Push Button 1 104/09/2021 | 04/12/2021
EL51 Replace a Missing Link 1 104/09/2021 | 04/12/2021
EL52 Replace a STEGO Heater 1 104/06/2022 | 03/09/2022
EL53 Replace a Hygrotherm 1 |04/06/2022 | 03/09/2022
EL54 ?R?SII;I)CG a Remote Disconnection Device 1 102/12/2023 | 02/03/2024
Remove and Refit a Phoenix MB HABD
HDO1 Equipment (for Tamping Work) 1 | 04/09/2021 | 04/12/2021
HDO2 Remove a_nd Refit EPOS HABD Equipment 2 | 04/06/2022 | 03/09/2022
(for Tamping Work)
HDO3 qemove and Replace an EPOS RASD -Rall | 1| 04/0612022 | 03/09/2022
HDO4 Remove and replace an EPOS HABD - 1 | 04/06/2022 | 03/09/2022
Sensor Module
Cambrian ERTMS: Replace a Vital Single
IE02 Programmable Printed Circuit Board and/or 2 | 03/03/2018 | 31/05/2018
associated Dongle
Cambrian ERTMS: Replace a Non
IE03 Programmable Printed Circuit Board 2 | 05/12/2020 | 05/06/2021
IE06 Cambrian ER_TMS: Replace an Item of Plug 2 | 04/06/2022 | 03/09/2022
and Play Equipment
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IE07 Cambrian ERTMS: _Replace a Non-Vital 02/12/2023 | 02/03/2024
Programmable Device
IEO8 Replace a PVF rack (Ansaldo Interlocking) 01/06/2019 | 07/09/2019
IE09 gsg;)?;lan ERTMS: Replace a Plug in Power 04/06/2022 | 03/09/2022
IE12 Ef:ap(!igte an Ansaldo Eurobalise Mounting > 1 07/03/2020 | 06/06/2020
IE14 Replace a GRCD Board (Ansaldo 3 | 01/06/2019 | 07/09/2019
Interlocking)
IE15 Cambrian ERTMS: Replace an ISDN/V24 2 | 04/06/2022 | 03/09/2022
Converter
Cambrian ERTMS: Replace a Fibre Optic or
IE16 LAN Patch Cord 2 | 04/06/2022 | 03/09/2022
IE18 Replace a CALMS?2 Board (Ansaldo 2 | 01/06/2019 | 07/09/2019
Interlocking)
IE19 Replace a CALS Board (Ansaldo Interlocking) | 2 | 01/06/2019 | 07/09/2019
IE20 Replace a CAP Board (Ansaldo Interlocking) 2 101/06/2019 | 07/09/2019
IE21 Replace a CAP Dongle (Ansaldo Interlocking) | 2 | 01/06/2019 | 07/09/2019
IE22 Replace a GIERZ Board (Ansaldo 2 | 01/06/2019 | 07/09/2019
Interlocking)
IE23 Replace a GME+ Board (Ansaldo 2 | 01/06/2019 | 07/09/2019
Interlocking)
IE24 Replace a CP module (Ansaldo Interlocking) 1 103/03/2018 | 31/05/2018
IE26 Replace a CVO Board (Ansaldo Interlocking) 2 101/06/2019 | 07/09/2019
IE27 Replace a CVO Dongle (Ansaldo Interlocking) | 1 | 03/03/2018 | 31/05/2018
IE29 Replace a IOM-AG module (Ansaldo 2 | 01/06/2019 | 07/09/2019
Interlocking)
IE30 Replace a IOM-SX module (Ansaldo 2 | 01/06/2019 | 07/09/2019
Interlocking)
IE31 Replace a MTOR Dongle (Ansaldo 01/06/2019 | 07/09/2019
Interlocking)
IE32 Replace a MTOR2 Board (SEI-CLSS) 01/06/2019 | 07/09/2019
IE33 Replace a RIF computer (Ansaldo 1 |03/03/2018 | 31/05/2018
Interlocking)
IE34 Replace a VSS or 24VP fuse (Ansaldo > 1 01/06/2019 | 07/09/2019
Interlocking)
IFO1 Replace an Atlas 200 ETCS Network 3 | 02/12/2023 | 02/03/2024
Transmission Gateway LRU
IFO2 Replace an Atlas 200 RBC Computing 3 102/12/2023 | 02/03/2024
Subsystem Module
IFO3 Replace an Atlas 200 RBC Fan Unit 1 103/03/2018 | 31/05/2018
IFO4 Replace an Atlas 200 RBC Front Panel Fuse 1 103/03/2018 | 31/05/2018
IFO5 Replace an Atlas 200 RBC I/O Subsystem 1 1 03/03/2018 | 31/05/2018

Module

Page 16 of 31




OFFICIAL

Ref:

NR/L3/SIG/11231

Issue:

19

Date:

02 December 2023

Compliance date:

02 March 2024

Iss Issue Compliance
Heading Title No.  Date Date
Part 04

IFO6 Replace an Atlas 200 RBC Main PSU 04/09/2021 | 04/12/2021
Replace an RBC Maintenance Supervision

IF07 System (MSS) Gateway PC / Wyse Terminal 04/09/2021 | 04/12/2021
Replace an RBC Maintenance Supervision

IFO8 System (MSS) Sub-Component 4 102/12/2023 | 02/03/2024

IF10 (R;ggl:rce an Atlas 200 LEU COBALT Micro- 1 1 03/03/2018 | 31/05/2018

IF11 Replace an Atlas 200 LEU Configuration Key 1 |03/03/2018 | 31/05/2018

IE12 gsg:i;;e an Atlas 200 LEU MIPS200 Power 1 103/03/2018 | 31/05/2018
Replace a Futur 2500 Radio Block Centre

IG10 (RBC) System - Vital Printed Circuit Board 1 103/03/2018 | 31/05/2018
and Associated Dongle
Replace a Moviola - Vital Printed Circuit

1G11 Board and Associated Dongle 1 103/03/2018 | 31/05/2018
Replace a Reliable Data Storage - Vital

IG12 Printed Circuit Board and Associated Dongle 1| 03/03/2018 | 31/05/2018

IG13 Replace a Thameslink RBC System - RBC 1 103/03/2018 | 31/05/2018
Processor Mk2
Replace a Thameslink RBC System - RBC

1G14 Processor Mk2 Card 1 103/03/2018 | 31/05/2018
Replace a Thameslink RBC System -

1IG15 STRATUS TCC FTS 1 103/03/2018 | 31/05/2018

IG16 Eﬁﬁlace a Thameslink RBC System - ISDN 1 103/03/2018 | 31/05/2018
Replacement of Printed Circuit Cards (PCCs)

1G17 — SIOM, LAN and DPM Cards (Thameslink 2 102/12/2023 | 02/03/2024
Only)

1G18 Replace an NCL RBC System —RBC 1 102/12/2023 | 02/03/2024
Processor Mk2

IG19 Replace an NCL RBC System - RBC 1 102/12/2023 | 02/03/2024
Processor Mk2 Card

1G20 Replace an NCL RBC System — TCC 1 102/12/2023 | 02/03/2024

1G21 Replace an NCL RBC System — ISDN Board 1 102/12/2023 | 02/03/2024
Replacement of Printed Circuit Cards (PCCs)

1G22 _ SIOM. LAN and DPM Cards (NCL Only) 1 102/12/2023 | 02/03/2024

1G23 Replace an NCL RBC System- 48V DC 1 | 02/12/2023 | 02/03/2024
Power Supply
Replace an NCL RBC System- 230V AC 2U

1G24 10 Way PDU Strip 1 102/12/2023 | 02/03/2024

1G25 Replace an NCL RBC System- Future 2500 1 1 02/12/2023 | 02/03/2024
Series E Fan Module

IHO Replace an ElectroLoglXS Central Power > 1 01/06/2019 | 07/09/2019

Supply (CPS) Module
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Replace an ElectroLoglXS Chassis
IHO2 Information (CI) Module 2 | 01/06/2019 | 07/09/2019
Replace an ElectroLoglXS Communication
IHO3 Input/Output Protocol Converter (PCA) 3 | 04/06/2022 | 03/09/2022
Module
IHO4 I\R/I?)F():IISIZG an ElectroLoglIXS Input / Output (10) > |01/06/2019 | 07/09/2019
Replace an ElectroLoglXS Vital Peripheral
IHO5 Master (VPM) Module 2 | 01/06/2019 | 07/09/2019
Replace an ElectroLoglXS Personality
IHO6 Module (VI024-86S and VIO50-868) 2 | 01/06/2019 | 07/09/2019
Replace an ElectroLoglXS Personality
IHO7 Module (VLD — R8AC) 2 | 01/06/2019 | 07/09/2019
IHO8 Replace an ElectroLoglXS Chassis 1 101/06/2019 | 07/09/2019
IKO1 Replace an ARAMIS System - Fan Units 2 107/03/2020 | 06/06/2020
K02 [eplace an ARAMIS System - Power SUPPYY | 5 | 07/03/2020 | 06/06/2020
IKO3 Replace a Client PC - Hard Drive 1 103/03/2018 | 31/05/2018
K05 Replace an ARAMIS System — SAN 1| 07/03/2020 | 06/06/2020
Controller
IKO6 Replace an ARAMIS System — Amulet 1 107/03/2020 | 06/06/2020
K07 Replace an ARAMIS System —Maintenance | 1| 07/03/2020 | 06/06/2020
IKO8 Replace an ARAMIS System — KVM Rack 1 107/03/2020 | 06/06/2020
IMO1 Replace a Smartlock SmartlO COM Module 2 | 04/06/2022 | 03/09/2022
IM02 E:};I)Iace a Smartlock SmartlO Configuration > | 04/06/2022 | 03/09/2022
IMO3 Replace a Smartlock SmartlO PS Module 1 |04/09/2021 | 04/12/2021
IM04 Hoplace & Smartiock SmartlO Generic 1 | 04/09/2021 | 04/12/2021
Replace a Smartlock Point Drive Isolation
IMO5 Module (PDIM) 1 | 04/09/2021 | 04/12/2021
IMO6 gep!ace a SmartlO Supply Monitoring 1 | 04/09/2021 | 04/12/2021
evices
IMO7 Replace a SmartlO Redundant or Non- 2 | 04/06/2022 | 03/09/2022
Service Critical Device
IMO8 (R:’:E::ce a SmartlO Service Critical Device or > | 04/06/2022 | 03/09/2022
1S01 (R:’:féace a WESTeX Level Crossing Predictor 1 103/03/2018 | 31/05/2018
1S10 Replace a Module in HXP-3 Level Crossing 1 1 05/12/2020 | 05/06/2021
Processor
1S15 Rep_lace a Module in VHLC (Vital Harmon 1 1 05/12/2020 | 05/06/2021
Logic Controller)
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Replace a HIMatrix Programmable Logic
1S16 Controller (PLC) F30 and F3 1 | 04/06/2022 | 03/09/2022
Download Data to a HIMatrix Programmable
1S17 Logic Controller (PLC) F30 and F3 1 | 04/06/2022 | 03/09/2022
1S20 Replace a SIMIS-W ACC EOM Card 1 105/12/2020 | 05/06/2021
1S21 Replace a SIMIS-W ECC BUREP Card 1 105/12/2020 | 05/06/2021
1S22 Replace a SIMIS-W ECC-CU Card 1 105/12/2020 | 05/06/2021
1S23 Replace a SIMIS-W 1IC/OMC Non-CPU Card 1 105/12/2020 | 05/06/2021
1S24 (R:’Zféace a SIMIS-W IIC/OMC VENUS3 CPU 1 105/12/2020 | 05/06/2021
1S25 Replace an SIMIS-W SOM 6 Connector Plug 1 105/12/2020 | 05/06/2021
1S26 I\R/I?)%ISIZG a Siemens PAM Point Detection 1 105/12/2020 | 05/06/2021
KLO1 Replace a Keylock wit_hin an Electric Release 6 | 05/12/2020 | 05/06/2021
Instrument or Mechanical Lever
LDO1 Replace a Barrier Boom 7 104/09/2021 | 04/12/2021
LD02 Replace a Barrier Power Pack 6 | 04/03/2017 | 31/05/2017
LDO3 Replace a Level Crossing Gate 6 | 05/12/2020 | 05/06/2021
LDO04 ?L%)Llja)ce a Level Crossing Local Control Unit 7 | 04/09/2021 | 04/12/2021
LDO5 Replace a Level Crossing Flasher Unit 8 |04/09/2021 | 04/12/2021
Replace a Level Crossing Gate Post
LD06 Mechanical Equipment Lock 6 | 05/12/2020 | 05/06/2021
LDO7 Replace an $60 Machine (Down Position) 1 1 03/03/2018 | 31/05/2018
Damper Spring
LD08 Replace a Level Crossing Light Unit 7 104/09/2021 | 04/12/2021
LD09 Replace a barrier boom light 2 104/09/2021 | 04/12/2021
Replace a Level Crossing Audible Warning
LD10 Control Unit (AWCU) 6 | 05/12/2020 | 05/06/2021
LD11 Replace a Level Crossing Gate Machine 6 | 05/12/2020 | 05/06/2021
LD12 Replace a PCB Board in an Invensys S60 1 |05/12/2020 | 05/06/2021
Barrier Machine
LD14 Replace EBI (_Bate 630 Barrier Crank Handle > | 04/09/2021 | 04/12/2021
Gear Mechanism
LD15 Replace an EBI Gate 630 Barrier Machine 2 101/09/2018 | 01/12/2018
LD16 Replace an EBI Gate 630 Barrier Boom 2 101/09/2018 | 01/12/2018
LD17 Replace EBI Gate 630 Motor 2 101/09/2018 | 01/12/2018
LD18 Replace EBI Gate 630 Cog Belt 2 101/09/2018 | 01/12/2018
LD19 Replace EBI Gate 2000 - Modular 1 |03/03/2018 | 31/05/2018
Components
LD20 Replace a EBI Gate 200 Level Crossing 2 | 04/03/2017 | 31/05/2017
System Sub-Component
Replace GateCare NR2 Power Operated
LD21 Gate Opener (POGO) Sub-Components 2 | 04/06/2022 | 03/09/2022
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LD23 Replace A Shunt (HXP-3) 1 103/03/2018 | 31/05/2018

LD30 Replace a Coe 300 CCTV Module 1 103/03/2018 | 31/05/2018

LD32 Replace a Newgate Barrier - Transformer 1 101/06/2019 | 07/09/2019

LD33 Replace a_Newgate Barrier - Door Access 1 1 01/06/2019 | 07/09/2019
Safety Switch

LD34 coplace & Newgate Barrier - BLSS Limi 1 | 01/06/2019 | 07/09/2019

LD35 Replace a Newgate Barrier - Control Module 1 101/06/2019 | 07/09/2019

LD36 E:gé?r(\;;; Newgate Barrier - Proximity Switch 2 1 07/03/2020 | 06/06/2020

LD37 Replace a Newgate Barrier - Hand Pump 1 101/06/2019 | 07/09/2019

LD38 Replace a Nevx_/gate Barrier - Hydraulic Hose 1 1 01/06/2019 | 07/09/2019
or Damper Cylinder

LD39 Replace a_Newgate Barrier — Brake Release 1 1 01/06/2019 | 07/09/2019
Safety Switch

LD40 Replace a_Newgate Barrier — Locking Pin 1 1 01/06/2019 | 07/09/2019
Safety Switch

LD41 Replace a Newgate Barrier — Barrier Cage 1 |01/06/2019 | 07/09/2019

L D42 Replace a Newgate Barrier Machine - Heater 1 1 01/06/2019 | 07/09/2019
and Thermostat

LD50 Replace a Digital Barriers X-Net Unit 2 |1 04/06/2022 | 03/09/2022

LD51 Sﬁﬁlace an X-Net PSU 240V Power Supply 1 1 01/06/2019 | 07/09/2019

LD52 Replace an X-Net Encoder PSU 1 101/06/2019 | 07/09/2019

LD58 Replace a Level Crossing Filament Light Unit 1 104/09/2021 | 04/12/2021

LD60 Replace a BR843 Level Crossing Barrier 1 | 04/09/2021 | 04/12/2021
Pedestal

LD61 Replace an LCSS Cincoze DS-1200 — 1 | 04/06/2022 | 03/09/2022
Maintenance PC

LE2? Replace a Vamos Cross_lng System Sub- 2 | 04/06/2022 | 03/09/2022
Component (Power Equipment)

LE23 Replace a Vamos Crossm_g System Sub- o | 04/06/2022 | 03/09/2022
Component (Modular Equipment)

LE24 Replace a Vamos / Flex Crossmg System o | 04/06/2022 | 03/09/2022
Sub-Component (External Equipment)

LFO1 f‘%‘g@‘;‘i a Flex Crossing - Sub-Components | 4| 54/05/5022 | 03/09/2022

LF02 ggﬁ'tf;e a Flex Crossing - Sub-Component— | 4| 54055022 | 03/09/2022

LF03 ,\Rﬂi‘é'a‘;es a Flex Crossing - Sub-Component— | 4| 54055022 | 03/09/2022

LFO4 Replace a Flex Crossing - Sub-Components 1 | 04/06/2022 | 03/09/2022
— Relay and Temperature

LVO1 Replace an Electric Lever Lock 7 104/09/2021 | 04/12/2021
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LV02 Replace a Circuit Controller 7 104/09/2021 | 04/12/2021
LVO03 Replace a Plunger 6 | 05/12/2020 | 05/06/2021
LV04 Replace a Key Release Instrument 6 | 05/12/2020 | 05/06/2021
LVO5 Replace a Mechanical Interlocking 6 |04/09/2021 | 04/12/2021
Component
LVO6 Replace a Lever or Lever Component 6 | 04/09/2021 | 04/12/2021
LVO7 g\‘fv‘i’t';fe a AB Type 803 Style F Rotating Cam | ¢ | 04/09/2021 | 04/12/2021
LV08 Replaqe a_Microswitch sub-component within > | 04/06/2022 | 03/09/2022
Ultra circuit Controller
LVO09 Replace a Lever frame Key 1 104/03/2017 | 31/05/2017
LV10 Replace a Lever frame key lock 5 |04/03/2017 | 31/05/2017
LV11 Re-allocate a Band 1 104/03/2023 | 03/06/2023
MS01 Replace a PM SOM24 MAU 2 101/09/2018 | 01/12/2018
Replace an Invensys Rail Object Controller
MS02 TPWS, or Points Equipment Panel 3 |02/12/2023 | 02/03/2024
Remove and Refit a Fibre Optic Patch Cord,
MSO03 Fibre Optic Patch Panel, Ethernet cables 2 | 07/03/2020 | 06/06/2020
Fibre Optic lead
MS05 Replace a Surge Protection Unit, Surge 2 | 04/06/2022 | 03/09/2022
Suppression Unit
MS06 Replace a Switch Rack 2 | 07/03/2020 | 06/06/2020
MSQ07 Replace a Battery Pack 2 | 04/06/2022 | 03/09/2022
MS08 Replace an individual Power Rack Module 2 |107/03/2020 | 06/06/2020
MS10 Replace a Charger Rack 2 107/03/2020 | 06/06/2020
MS11 Replace a Power Box Temperature Sensor 2 | 04/06/2022 | 03/09/2022
MS12 Replace an Invensys Rail Modular 2 | 07/03/2020 | 06/06/2020
Technicians Facility PC
MS13 Replace a Rextron KAG12 Switch 2 | 04/06/2022 | 03/09/2022
MS14 Replace an Object Controller 2 |1 04/06/2022 | 03/09/2022
MS15 Replace a Feeder Pillar 2 | 04/06/2022 | 03/09/2022
MS16 Replace a Power Box 2 | 04/06/2022 | 03/09/2022
NWO02 Replace an Ethernet Extender Unit 1 101/06/2019 | 07/09/2019
Replace an GE RSTi Modbus TCP- IP
NWO03 Network Adapter 1 101/06/2019 | 07/09/2019
NW04 Replace an GE RSTi ST Module Non- 1 |01/06/2019 | 07/09/2019
Configurable
NWO05 Replace an GE RSTi ST Module Configurable | 1 | 01/06/2019 | 07/09/2019
NWO06 Replace CISCO SFP Transceiver Module 1 101/06/2019 | 07/09/2019
NWQO7 Replace a StackWatch Modem 1 107/03/2020 | 06/06/2020
NWO08 Replace a Dell KMM Rack Mounted Monitor 1 101/06/2019 | 07/09/2019
NWO09 Replace a Dell KVM Switch 1 101/06/2019 | 07/09/2019
NW10 Replace a Patch Panel 1 101/06/2019 | 07/09/2019
NW11 Replace a Network / Ethernet Switch 3 | 04/06/2022 | 03/09/2022
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NW12 noplace a Network Time Protocol (NTF) 1 | 07/03/2020 | 06/06/2020
NWA13 eplace a Network Time Protocol (NTF) 2 | 04/09/2021 | 04/12/2021
OoDO01 Replace an MCB-OD RADAR Scanner 2 104/06/2022 | 03/09/2022
OD02 Replace a Level Crossing LIDAR Scanner 2 107/03/2020 | 06/06/2020
Replace an MCB-OD RADAR Scanner
ODO03 Replaceable Component 2 | 04/06/2022 | 03/09/2022
Replace Rodding, Drives, Lock and Detector
PAO1 Equipment 7 | 04/09/2021 | 04/12/2021
PAO2 Replace or Adjust a Point Stretcher Bar 7 104/06/2022 | 03/09/2022
PAO3 Replace a Crank or Signal Wheel 7 104/09/2021 | 04/12/2021
PAO4 Replace or Adjust a Tubular Stretcher Bar 4 104/03/2023 | 03/06/2023
PBO1 Replace a Complete Clamp Lock Body 7 104/09/2021 | 04/12/2021
PB02 Replace a Hydraulic Power Pack 7 104/09/2021 | 04/12/2021
PB03 Replace a Hydraulic Actuator 7 104/09/2021 | 04/12/2021
PB04 Replace a Hose 8 |04/09/2021 | 04/12/2021
Replace an Electric Point Detector or
PBO05 Microswitch 7 | 04/09/2021 | 04/12/2021
Replace a Clamp Lock Detector and Lock
PBO06 Arm Assembly 6 | 05/12/2020 | 05/06/2021
Replace A Break Out Device As Used Within
PBO7 Hy-Drive System 2 | 04/06/2022 | 03/09/2022
PB08 Replace an SO Unit 3 104/09/2021 | 04/12/2021
PB09 Replace a Hy-drive Bypass Valve 1 105/12/2020 | 05/06/2021
PB18 Remove and Refit Hydraulic Derailer Unit 2 104/06/2022 | 03/09/2022
PC02 Replace an Electric Motor 6 | 05/12/2020 | 05/06/2021
PCO3 Replace a HW2000 Point Machine Clutch 6 | 05/12/2020 | 05/06/2021
Replace an Ansaldo T72 Point Machine VCC
PC04 ‘C’ Arm Assembly 2 1 05/12/2020 | 05/06/2021
Replace an Ansaldo T72 Point Machine VCC
PCO05 Lock Frame Assembly 2 |1 04/09/2021 | 04/12/2021
Replace an Ansaldo T72 Point Machine VCC
PCO06 Detector Unit 2 |1 04/09/2021 | 04/12/2021
Replace a WRSL Style 63 Point Machine
PCO7 Circuit Controller 2 |1 04/09/2021 | 04/12/2021
PCO8 E:gilstc; a HW2000 Point Machine Variable 2 | 04/09/2021 | 04/12/2021
PCO09 Replace a HW Style Point Machine Gearbox 4 | 04/03/2023 | 03/06/2023
PC10 gggir;g(: a HW1121 Point Machine Snubbing 1 | 04/09/2021 | 04/12/2021
PC11 Replace an HW Style Throw bar Assembly 1 105/12/2020 | 05/06/2021
PC51 Replace a Complete Point Machine 1 104/09/2021 | 04/12/2021
PC81 Replace a Unistar HR Machine 1 102/12/2023 | 02/03/2024
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PC82 Replace a Unistar HR Pump Unit 1 102/12/2023 | 02/03/2024
PDO1 Replace an Electro-Pneumatic (EP) Valve 6 | 04/09/2021 | 04/12/2021
PD02 Replace an Electro-Pneumatic (EP) Piston 6 | 04/09/2021 | 04/12/2021
PDO3 Replace an Electro-Pneumatic (EP) Slide Bar 6 |04/09/2021 | 04/12/2021
Assembly
PHO1 Replace a HPSS Electrical Component 9 | 04/09/2021 | 04/12/2021
PHO2 Replace a HPSS Mechanical Component 8 |04/09/2021 | 04/12/2021
PHO3 E;‘;'lfgf a supplementary sensormounting | 4 | 34/06/2019 | 07/09/2019
PTO1 Replace a Hydro-Pneumatic Unit 7 1 04/06/2022 | 03/09/2022
PWO1 gﬁglragc;? a Transformer-Rectifier or Battery 6 |04/09/2021 | 04/12/2021
PWO02 Replace a Transformer 6 | 04/09/2021 | 04/12/2021
PWO03 Replace a Non-Plug in Inverter or Converter 6 | 04/09/2021 | 04/12/2021
RE11 Replace a Solar Panel 1 105/12/2020 | 05/06/2021
RE12 Replace a Wind Turbine Nacelle 1 105/12/2020 | 05/06/2021
RE13 Replace a Metron4 1 1 05/12/2020 | 05/06/2021
RE14 Replace a TriStar Charge Controller 1 105/12/2020 | 05/06/2021
RE20 Replace a Direct Methanol Fuel Cell Unit 1 107/03/2020 | 06/06/2020
Replace a Direct Methanol Fuel Cell
RE21 Cartridge 1 | 07/03/2020 | 06/06/2020
Replace a Direct Methanol Fuel Cell
RE22 Cartridge Sensor 1 | 07/03/2020 | 06/06/2020
Replace a Direct Methanol Fuel
RE23 DuoCartSwitch 1 | 07/03/2020 | 06/06/2020
SBO1 Replace a Back Projection Lamp Unit 2 104/09/2021 | 04/12/2021
SGO01 Replace an LED Buffer Stop Unit 1 |05/12/2020 | 05/06/2021
SG02 Replace a Lens 6 | 04/09/2021 | 04/12/2021
SGO03 Replace a Signal Wire (or part of) 6 | 04/09/2021 | 04/12/2021
SGO5 gt?ﬁlc?tﬁfea Reflective Board, Sign or Support 1 | 04/09/2021 | 04/12/2021
SG06 Replace a Lamp Case or Pyrometer 6 | 04/09/2021 | 04/12/2021
SGO7 Replace a Signal Arm or Fittings 6 | 04/09/2021 | 04/12/2021
Replace a Mechanical Searchlight
SGO08 Mechanism 6 | 04/09/2021 | 04/12/2021
SG11 Eiftz'raﬁiif” Ansaldo SD 321 Signal Head 2 | 04/09/2021 | 04/12/2021
Replace an Ansaldo SD 321 Signal Head
SG12 Optical Unit 2 1 05/12/2020 | 05/06/2021
SG15 Replace a Ground Position Light LED Signal 2 1 05/12/2020 | 05/06/2021
SG51 Replace a Filament Type Signal Head 1 104/09/2021 | 04/12/2021
SG52 Replace an Electro-Mechanical Signal 1 104/09/2021 | 04/12/2021
SG53 Replace an Electro-Mechanical Indicator 1 |04/09/2021 | 04/12/2021
SG54 Replace a Fibre Optic Signal 1 104/09/2021 | 04/12/2021
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SG55 E:g?ce a Light Emitting Diode (LED) Signal 1| 04/09/2021 | 04/12/2021
SLO1 I\R/I?)%ISIZG a SMARTLOCK CIXL I/O Subsystem o | 04/06/2022 | 03/09/2022
SLO2 Replace a SMARTLOCK CIXL Computing o | 04/06/2022 | 03/09/2022

Subsystem Module
SLO3 Replace a SMARTLOCK CIXL Main PSU 2 104/06/2022 | 03/09/2022
SL04 Hoplace a SMARTLOCK TICE Front End 2 | 04/06/2022 | 03/09/2022
SL05 Replace a SMARTLOCK TICC GW Module 2 104/06/2022 | 03/09/2022
SL06 Replace a SMARTLOCK SSys Component 2 104/06/2022 | 03/09/2022
SLO7 Replace a SMARTLOCK SSys Client PC 2 104/06/2022 | 03/09/2022
SS01 Replace an SSI MPM or PPM 6 | 05/12/2020 | 05/06/2021
SS02 Replace an SSI TFM, DLM, or LDT 6 |01/09/2018 | 01/12/2018
SS03 I\R/I?)%ISIZG an Ansaldo Interlocking Plug in > 1 05/12/2020 | 05/06/2021
SS04 Replace a VHLC Card 1 103/03/2018 | 31/05/2018
SS05 Replace an SSI TFM Plug Coupler 2 104/09/2021 | 04/12/2021
SW10 st:sge a Siemens Train Staff Lockout 1 |04/09/2021 | 04/12/2021

Partial Testing of EBI Track 200 (T121), 50Hz
TCOO0 AC, Reed, FS2600, HVI, EBI Track 400 Track | 7 | 04/03/2023 | 03/06/2023

Circuits for Defined Tasks
TCO1 Replace Plug in Track Circuit Equipment 7 1 04/09/2021 | 04/12/2021
TCO02 Replace Track Circuit EQuipment 9 |04/09/2021 | 04/12/2021
TCO03 Testing Track Circuits After IRJ Renewal 3 | 04/03/2023 | 03/06/2023
TCO04 Replace a Trackside Track Tuning Unit 8 |04/03/2023 | 03/06/2023
TCO5 Replace a Track Circuit Interrupter 7 |1 07/03/2020 | 06/06/2020
TCO6 Replace an Impedance Bond 7 | 04/09/2021 | 04/12/2021
TCO7 Replace a Track Loop 6 | 05/12/2020 | 05/06/2021
TCO8 Replace a Track Circuit Aid (TCAID) Unit 7 104/06/2022 | 03/09/2022
TCO09 Replace ZKL3000-RC 1 102/12/2023 | 02/03/2024
TQO1 Replace a Mechanical Treadle 7 | 04/09/2021 | 04/12/2021

Replace a GETS or Siemens Electronic
TQO3 Wheel Sensor 3 | 04/06/2022 | 03/09/2022
TQ04 ?Ee'IPLIJa)CG a GETs Electronic Treadle Unit 1 1 03/03/2018 | 31/05/2018
TQ11 Replace a Treadle Timing Screw 2 101/06/2019 | 07/09/2019
TS10 Replgce JE Style Trainstop (Complete) and 1 1 03/03/2018 | 31/05/2018

or Trip Arm
TS11 Replace JE Style Trainstop - Motor Assembly | 1 | 03/03/2018 | 31/05/2018
WCO1 ggﬂ?j)e WESTCAD-E MCR Modules (except | » | 47/03/2020 | 06/06/2020
WCO02 Replace WESTCAD-E MCR CPU-4 Modules 2 107/03/2020 | 06/06/2020
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WCO03 Replace WESTCAD-E MCR Housing 2 107/03/2020 | 06/06/2020
WC04 Replace WE_STCAD Level Crossing Touch 1 1 01/09/2018 | 01/12/2018
Screen Device (Integral Processor)
Replace WESTCAD Level Crossing Touch
WC05 Screen Device (External Processor) 1| 01/09/2018 | 01/12/2018
WCO06 Replace a WESTCAD — WESTLOCK 1 | 07/03/2020 | 06/06/2020
Ancillary Components
WLO01 Replace a WESTLOCK Interlocking Module 4 104/03/2023 | 03/06/2023
WLO3 (Ff:,es‘)’ba)ce a WESTLOCK Power Supply Unit -\ 5| 54/03/2023 | 03/06/2023
WL04 Neplace a WESTLOCK CSG or TWIL) 3 | 04/03/2023 | 03/06/2023
WLO05 Replace a WESTLOCK CIP or TIF Baseplate | 4 | 04/03/2023 | 03/06/2023
WLO06 Replace a WESTLOCK FEP Housing 3 | 04/03/2023 | 03/06/2023
Backplane
WLO7 Replace a Siemens Zone Controller Module 5 |04/03/2023 | 03/06/2023
WLO08 Replace a Siemens Zone Controller Housing 4 |04/03/2023 | 03/06/2023
Backplane
WLO09 Replace a Siemens Zone Controller PM 3 |04/03/2023 | 03/06/2023
Backplane
WL10 Replace a Siemens Zone Controller Surge 3 | 04/03/2023 | 03/06/2023
Interface Board
WL Replace a Siemens Zone Controller MAU 2 | 04/03/2023 | 03/06/2023
Backplane
WL12 Replace a WESTLOCK FEP PM Backplane 3 104/03/2023 | 03/06/2023
WL13 Replace a Siemens FEP/ZC Addressing Plug | 4 | 04/03/2023 | 03/06/2023
WL14 Replace a Siemens Zone Controller Housing 2 |104/03/2023 | 03/06/2023
WL15 R_e-pl_ace_a Sleme_ns Zone Controller Power 3 | 04/03/2023 | 03/06/2023
Distribution Housing
WL16 Hopiace a Siemens FER/ZC Power SUPRYY | 3| 04/03/2023 | 03/06/2023
WL17 Replace a Siemens Zone Controller Power 3 | 04/03/2023 | 03/06/2023
Buffer Unit
WL18 R_e-plqce a Siemens Zone Controller TPWS 04/03/2023 | 03/06/2023
Circuit Breaker
WL19 Replace a Siemens Zone Controller 1/0O Cable 04/03/2023 | 03/06/2023
WL20 gssﬁ;:e a Siemens Ethernet Switch Power 3 |04/03/2023 | 03/06/2023
WL21 Replace a Siemens Ethernet Switch Power 3 |04/03/2023 | 03/06/2023
Buffer Unit
WL22 Replace a Siemens AMI-SRA Modular 3 | 04/03/2023 | 03/06/2023
Technicians Facility PC
WL23 Replace a Siemens BlueChip C110 3 | 04/03/2023 | 03/06/2023
Technicians Facility PC
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WPO01 Replace a WESTPLEX Module 2 105/12/2020 | 05/06/2021
WP02 Divert a Faulty WESTPLEX Cable Core 2 105/12/2020 | 05/06/2021
WP03 Replace a WESTPLEX LAN End of Line 2 | 05/12/2020 | 05/06/2021
(EOL) Unit
Iss | Issue Compliance
Heading Title No.  Date Date
Part 05
Index — Wrong Side Failure and Incident
Index Investigation 19 | 02/12/2023 | 02/03/2024
Module S01 | Wrong Side Failure Testing Principles 1 104/09/2021 | 04/12/2021
Module S02 | Wrong Side Failure Testing Competence 1 104/09/2021 | 04/12/2021
Module S03 | Single Obvious Cause - Exempted Failures 1 104/09/2021 | 04/12/2021
Module S04 | Faragement of Track Cireuit Wrong Side 2 | 04/06/2022 | 03/09/2022
Module S05 | Protecting the Line 1 104/09/2021 | 04/12/2021
Module S06 | Wrong Side Failure Testing Procedure 2 104/06/2022 | 03/09/2022
Evidence - Data Loggers and Condition
Module S07 Monitoring Systems 1 | 04/09/2021 | 04/12/2021
Module S08 | Escalation Procedure 1 104/09/2021 | 04/12/2021
Module S09 | Record Keeping 1 104/09/2021 | 04/12/2021
Module S10 | Test Result Reporting 1 104/09/2021 | 04/12/2021
Module S11 Efgéggiac"’ Using the Sign Back Matrixand | 4 | 54/09/2021 | 04/12/2021
Module S12 | Sign Back Matrix 2 104/03/2023 | 03/06/2023
Wrong Side Failures on Recently
Module S13 Commissioned Equipment 1 | 04/09/2021 | 04/12/2021
Module S14 | Specialist Investigation of Equipment 1 104/09/2021 | 04/12/2021
Module S15 | Derailments 1 104/09/2021 | 04/12/2021
Module S16 | Signals Passed At Danger (SPAD) 1 104/09/2021 | 04/12/2021
Module S17 | Serious Incident Procedure 1 104/09/2021 | 04/12/2021
Module S18 | Investigation Types 1 104/09/2021 | 04/12/2021
Module S19 | 21 Accident Investigation Board (RAIS) 1 | 04/09/2021 | 04/12/2021
Module S20 | Schedules of Reportable Events 1 104/09/2021 | 04/12/2021
Module S21 | Failure and Incident Testing Flowchart 1 104/09/2021 | 04/12/2021
Module S22 | Management of Obscured Signals 1 102/12/2023 | 02/03/2024
Iss | Issue Compliance
Heading Title No. Date Date
Part 06
Index :gg_?_)é- Test Plans for Telecom, DOO and 7 | 04/06/2022 | 03/09/2022
CABO0O1 Replace or Repair a Telecoms Tail Cable 5 |04/06/2022 | 03/09/2022
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DOO 001 Removal, Replacement and Adjustment of a 04/09/2021 | 04/12/2021
CCTV Camera
DOO 002 Realign a CCTV Camera 03/03/2018 | 12/06/2018
DOO 003 g:g?gve and Replace a DOO CCTV Coaxial 03/03/2018 | 12/06/2018
DOO 004 Removal, Replacement and Adjustment of a
DOO CCTV Monitor 5 | 04/09/2021 | 04/12/2021
DOO 005 RemO\_/e and _Replace a DOO CCTV Train 4 |03/03/2018 | 12/06/2018
Detection Unit
DOOTFI001 | Failure Investigation for Driver Only Operation
(DOO) CCTV 6 | 04/09/2021 | 04/12/2021
IR67 Replace a Power supply module and battery 1 1 03/03/2018 | 31/05/2018
pack
IRG8 Replace a Base station radio modules 1 |03/03/2018 | 31/05/2018
IR69 Replace a system control radio rack 1 1 03/03/2018 | 31/05/2018
card/module
IR70 Replace a RETB TPWS frequency converter 1 |03/03/2018 | 31/05/2018
TELOO1 Replace an Operational Telephone 5 |04/06/2022 | 03/09/2022
TELTFIO01 | Operational Telephones 5 |04/06/2022 | 03/09/2022
Iss Issue Compliance
Heading Title No. Date Date
Part 08
Index Index - Wrong Side Failure Test Guides 4 102/12/2023 | 02/03/2024
T001 Signalling Failure and Incident Testing 1 1 04/09/2021 | 04/12/2021
Guides
T002 Wrong Side Failure Test Guide: Track 1 | 04/09/2021 | 04/12/2021
Circuits
T003 Wrong Side Failure Guide: Depression Bar 1 104/09/2021 | 04/12/2021
T004 Wrong Side Failure Test Guide: Thales Axle 1 1 04/09/2021 | 04/12/2021
Counters
TO05 Wrong Side Failure Guide: Block 1 104/09/2021 | 04/12/2021
TOO7 Wrong Side Failure Test Guide: Lamp — No 1 | 04/09/2021 | 04/12/2021
Light (Any Type)
T008 Wrong Side Failure Test Guide: Colour Light 1 | 04/09/2021 | 04/12/2021
Signal
T009 Wrong Side Failure Test Guide: Mechanical 1 | 04/09/2021 | 04/12/2021
Signal
T010 Wrong Side Failure Test Guide: Points 1 104/09/2021 | 04/12/2021
T011 Wrong Side Failure Test Guide: Automatic
Warning System (AWS) 2 | 02/12/2023 | 02/03/2024
T012 Wrong Side Failure Test Guide: Automatic 1 | 04/09/2021 | 04/12/2021
Level Crossings
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T013 Wrong Slde_Fallure Test Guide: Manned 1 1 04/09/2021 | 04/12/2021
Level Crossings
T014 Wrong Side Failure Test Guide: Staff Warning 1| 04/09/2021 | 04/12/2021
Systems
T015 Wrong $|de F_allure Test Guide: Electro- 1 1 04/09/2021 | 04/12/2021
Hydraulic Trainstop
T018 2/_\|{;(\)Sng)8|de Failure Test Guide: Balise 1 | 04/09/2021 | 04/12/2021
T019 Wrong Side Failure Test Guide: Train
Protection Warning System (TPWS) 1| 04/09/2021 | 04/12/2021
T020 Wrong Side Failure Test Guide: EBI Gate 200
Level Crossing System 2 | 04/06/2022 | 03/09/2022
T021 Wrong Side Failure Test Guide: Vamos
Crossing System 2 | 04/06/2022 | 03/09/2022
T022 Wrong Side Failure Test Guide: Harmon
Crossing Predictor HXP-3 2 | 04/03/2023 | 03/06/2023
T023 Wrong Side Failure Test Guide: VHCL 1 1 04/09/2021 | 04/12/2021
systems
T024 Wrong Side Failure Test Guide: Flex 1 | 04/06/2022 | 03/09/2022
Crossing System
T025 Wrong Side Failure Test Guide: Track Circuit
Rail Head Contamination — Remote Condition | 1 | 04/09/2021 | 04/12/2021
Monitoring (Not Fitted)
T026 Wrong Side Failure Test Guide: Track Circuit
Rail Head Contamination — Remote Condition | 1 | 04/09/2021 | 04/12/2021
Monitoring (Fitted)
T027 Wrong Side Failure Test Guide: Automatic
Train Protection (ATP) (GWML) 1| 04/09/2021 | 04/12/2021
T028 Wrong Side Failure Test Guide: ATP (GWML)
Reported WSF of signal, no allegation against | 1 | 04/09/2021 | 04/12/2021
ATP equipment
T029 Wrong Side Failure Test Guide: Thameslink
ERTMS Irregular Movement Authority 1| 04/09/2021 | 04/12/2021
T030 Wrong Side Failure Test Guide: Cambrian
ERTMS Irregular Movement Authority 1| 04/09/2021 | 04/12/2021
T031 Wrong Side Failure Test Guide: Cambrian
ERTMS Incorrect Information is received from | 1 | 04/09/2021 | 04/12/2021
a Balise by a train
T032 \1/\(/)rgng Side Failure Guide: Siemens ACM 1 | 04/09/2021 | 04/12/2021
T033 Wrong Side Failure Test Guide: Balise 1 104/09/2021 | 04/12/2021
T034 Wrong Side Failure Test Guide: SDO Beacon | 1 | 04/09/2021 | 04/12/2021
T036 Wrong Side Failure Test Guide: Colour Light
Signal — Degraded by Sunlight 1 | 04/09/2021 | 04/12/2021
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T037 Wrong Side Failure Test Guide: Colour Light
Signal — Obscured by Obstruction 2 | 0211212023 | 02/03/2024
T038 Wrong Side Failure Test Guide: Mechanical
Signal — Obscured by Obstruction 2 | 02/12/2023 | 02/03/2024
T039 Wrong Side Failure Test Guide: Automatic
Train Protection (ATP) (Chilterns) 1| 04/09/2021 | 04/12/2021
T040 Wrong Side Failure Test Guide: ATP
(Chilterns) Reported WSF of Signal, No 1 | 04/09/2021 | 04/12/2021
Allegation Against ATP Equipment
T041 Wrong Side Failure Test Guide: Automatic
Warning System (AWS) Reduced Testing of
Extra-Strength (Green) AWS Magnet 1| 04/03/2023 | 03/06/2023
following Code 5 failure
T042 Wrong Side Failure Test Guide: Temporary
Automatic Warning System (AWS) 1 102/12/2023 | 02/03/2024
Associated with Speed Restrictions
T044 Wrong Side Failure Test Gylde: NCL ERTMS 1 102/12/2023 | 02/03/2024
Irregular Movement Authority
Iss | Issue Compliance
Heading Title No.  Date Date
Part 09
Index Index - Intermittent or Obscure Failure Guides | 3 | 02/12/2023 | 02/03/2024
Use of the Signalling Intermittent and
U001 Obscure Failure Guides 1 | 04/09/2021 | 04/12/2021
U002 Intern_nttent/Obscure Failure Guide: Point 1 1 04/09/2021 | 04/12/2021
Machines
U003 Intermltter)t/Obscure Failure Guide: Rail 1 | 04/09/2021 | 04/12/2021
Clamp Point Lock
U004 Intermltte_nt/Ot_)scure Failure Guide: Electro- 1 | 04/09/2021 | 04/12/2021
Pneumatic Points
U005 gitriruni::tent/Obscure Failure Guide: Track > | 04/03/2023 | 03/06/2023
U006 Irytermi?tent/Obscure Failure Guide: Colour 1 | 04/09/2021 | 04/12/2021
Light Signals
U007 Tests Following an Alleged Signal Passed at > | 02/12/2023 | 02/03/2024
Danger (SPAD)
U008 z'ggtz)Followmg an Alleged Change of Aspect 1 | 04/09/2021 | 04/12/2021
Right Side Failure Test Guide: Automatic
U009 Warning System (AWS) 1 | 04/09/2021 | 04/12/2021
U011 Intermltte:nt/Obscqre Failure Guide: Automatic 1 1 04/09/2021 | 04/12/2021
Half Barrier Crossings
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uo12

Intermittent/Obscure Failure Guide: Manually
Controlled Barriers (including CCTV)

04/09/2021

04/12/2021

Iss Issue Compliance
Heading Title No. Date Date
Part 10

Index Index - Faulting Guides 2 104/06/2022 | 03/09/2022
FF02 Faulting Guide: DC Track Circuits 1 104/09/2021 | 04/12/2021
FF04 Faulting Guide: EBI Track 200 Track Circuit 1 104/09/2021 | 04/12/2021
FFO5 (F:iarléllzli?g Guide: SF15/ U Type Aster Track 1 1 04/09/2021 | 04/12/2021
FFO6 Faulting_Gu_ide: High Voltage Impulse (HVI) 1 1 04/09/2021 | 04/12/2021

Track Circuits
FFO7 Faulting Guide: 50Hz AC Track Circuits 1 104/09/2021 | 04/12/2021
FFO8 23::2219 Guide: EBI Gate 200 Level Crossing 1 | 04/09/2021 | 04/12/2021
FFO9 Faulting Guide: Power Operated Gate

Opener (POGO) 1 | 04/09/2021 | 04/12/2021
FF10 (lz?)lljjlgpegr Guide: Frauscher Advanced Axle 1 1 04/09/2021 | 04/12/2021
FF11 Faulting Guide: Platform Identification Beacon 04/09/2021 | 04/12/2021
FF12 Faulting Guide: Train Protection Warning

System (TPWS) 2 | 04/06/2022 | 03/09/2022
FF13 Faulting Guide: Train Protection Warning

System (TPWS) Fault Finding Flow Charts 1| 04/09/2021 | 04/12/2021
FF14 Faulting Guide: Signalling Power Supplies 1 | 04/09/2021 | 04/12/2021

above 175V
FF15 Faulting Guide: Signalling Power supplies

above 175V Flowchart 1 | 04/09/2021 | 04/12/2021
FF16 232’12219 Guide: Direct Methanol Fuel Cell 1| 04/09/2021 | 04/12/2021
FF17 Faulting Guide: Siemens ACM 100 1 104/09/2021 | 04/12/2021
FF18 Faulting Guide: VHLC 1 104/09/2021 | 04/12/2021
FF19 Faultlng Guide: EBI Gate 2000 Level 1 1 04/09/2021 | 04/12/2021

Crossing System
FF21 Faulting Guide: JE Style Trainstop 1 104/09/2021 | 04/12/2021
FF23 Faulting Guide: SmartlO resilient power 1 1 04/09/2021 | 04/12/2021

supply sub-system
FF24 Faulting Guide: ARAMIS 1 104/09/2021 | 04/12/2021
FF25 F\zusl’;mg Guide: Vehicle Identification Loops 1 | 04/06/2022 | 03/09/2022
FF26 Faulting Guide: KVB Balise 1 104/09/2021 | 04/12/2021
FF27 Faulting Guide: Residual Voltage Fault 1 104/09/2021 | 04/12/2021
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FF28 Faulting Guide: HIMatrix Programmable Logic
Controller (PLC) F30 & F3 1 | 04/06/2022 | 03/09/2022
FF29 Faul_tlng Guide: HIIV_Iatrlx Manually Controlled 1 | 04/06/2022 | 03/09/2022
Barrier Level Crossing
END
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Standard/Control Document Owner: Network Technical Head Signalling

Standard change lead/contact for briefings: Chris Cresswell, Senior Engineer

| Tel:0770 291 4534

Purpose:

This document contains the index to the Signal Maintenance

Testing (NR/SMTH) The SMTH provides a maintenance

testing regime for the replacement or installation of signalling

equipment that does not affect the application logic of the
system or, the controls of the system that have previously
been tested to signal works testing.

Scope:

Signalling equipment that is replaced or renewed on a like for
like basis under corrective maintenance, temporary design as a
result ofan incidentor engineering works and minor signalling
renewals that do not affect the application logic of the system or,
the controls of the system that have previously been tested to
signal works testing.

What’s new, what’s changed and why:

This is the continuing update to the SMTH to ensure the most update to date is provided and updates from user feedback.

New documents/modules have been added to supportnew equipmentintroduced onto NRMI and the content of Tl 181 has been
incorporated into the body of this standard. Documents / modules have been amended as part of continuous improvement

because ofchanges to equipment, changes in procedures and feedback from end users. A summary table below gives the high -
level numbers of documents / modules.

Number of
Type of Change Documents

Amended 35

New 18

Withdrawn 4

Total 57

Detail of change
Module Name Summary of Changes
Amended

NRSMTH Part01 Module 04

Competency of Staff

Module updated to support development of industry wide training
material in December 2023 as part of the MR2C project.

NRSMTH Part01 Module 09

Testing Sequence

Updated to reflect introduction of e-SMTH

NRSMTH Part01 Module
10.docm

Completion of the SMTH Log sheet

Updated to reflect introduction of e-SMTH

NRSMTH Part01 Module 14

Site and Testing Records

Updated to reflect introduction of e-SMTH

NRSMTH Part04 AX03

Replace a SK30H Rail Contact (AzLM)

Notes and compatibility tables added.

NRSMTH Part04 AX04

Replace a EAK30H Unit (AzLM)

Reference direction test added and title change

NRSMTH Part04 AX05

Replace an EAK30H Board (AzLM)

Notes and compatibility tables added to allow both ISDN and
DSL technology

NRSMTH Part04 AX06

Replace a EP/EPCM CPU Card (AzLM)

Removed reference to AzLE and general tidy

NRSMTH Part04 AX07

Replace an ACE Serial/Parallel Card

Updated to support introduction of DSL

(AzLM)
NRSMTH Part04 AX08 Remove and Refit Rail Contact (All Azl & | Updated for redundant heads, reference dlrecthn test added,
AzLM) reference to AzLE removed, general tidy.

NRSMTH Part04 AX09.docm

Replace an EAK30K Unit (AzLM)

Updated for DSL, reference direction test added, wording clarified
to allow to be used in Birmingham New Street, New Compatibility
Table added for EAK boards

NRSMTH Part04 AX10

Replace an Rail Contact Adaptor (RCA)
(AzLM)

General reformat and tidy up

NRSMTH Part04 AX11

Replace a SK30K Rail Contact (AzLM)

Wording updatedto allowto be used in Birmingham New Street,
Reference Direction Test Added, general tidy up

NRSMTH Part04 AX22

Replace a Siemens AzS 350 U Axle
Counter Card (BLEA12)

‘Independence Exempt' banner removed.

NRSMTH Part04 AX40

Replace a Frauscher wheel sensor
RSR123

Updated includes box and final checks for SATWAS / ATWAS

NRSMTH Part04 AX53

Remove and Refit Frauscher Wheel
Sensor RSR123

Updated includes / excludes box and added final checks for
SATWAS ATWAS systems

NRSMTH Part04 AX60

Replace a Converter ISDN Ethernet (CIE)
(AzLM)

General Formatting and tidy up

NRSMTH Part04 AX61

Replace a Converter ISDN Ethernet (CIE)
DC - DC Power Supply (AzLM)

General Formatting tidy up



https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part01%20Module%2004.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part01%20Module%2009.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part01%20Module%2010.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part01%20Module%2010.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part01%20Module%2014.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX03.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX04.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX05.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX06.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX07.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX08.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX09.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX10.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX11.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX22.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX40.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX53.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX60.docm
https://networkrail.sharepoint.com/sites/mlcs/Master%20Docs/NRSMTH%20Part04%20AX61.docm

OFFICIAL

NRSMTH Part04 AX62

Replace a Single Channel Controller
(SCC) CPU Card (AzLM) in a 2002
system

Includes and excludes updated so test plan is used for 2002 only

NRSMTH Part04 AX63

Replace a Power Data Coupling Unit
(PDCU) (AzLM)

Clarifications on when/how to disconnect power

NRSMTH Part04 AX64

Replace a DC - DC Convertor (Power
Supply to EAK) (AzLM)

References to AzLE removed and general tidy up

NRSMTH Part04 AX65

Replace an ACE DC - DC Power Card
(AzLM) 2002 ACE

Includes and excludes updated. Used for 2002 only

NRSMTH Part04 AX66

Replace an ISDN V.24 Converter

General formatting and tidy up

NRSMTH Part04 AX70

Replace a Sedlbauer unit (PMC
Transformer) (AzLM)

Removed reference to AzLE

NRSMTH Part04 ELO2

Replace a Barrelled or Clip in Component

Updated to include renewal of a link in circuit

NRSMTH Part04 IE07

Cambrian ERTMS: Replace a Non-Vital
Programmable Device

Updated includes and excludes boxes to reflect current
equipment as per request of end users.

NRSMTH Part04 IFO1

Replace an Atlas 200 ETCS Network
Transmission Gateway LRU

Amended RAGIing in C2 and corrected typos

NRSMTH Part04 IF02.docm

Replace an Atlas 200 RBC Computing
Subsystem Module

Para 8 added under Gen Heading 'If more than one
computing...... ' Table 1 Updated (and titled), minor typos
corrected.

NRSMTH Part04 IFO8

Replace an RBC Maintenance
Supervision System (MSS) Sub-
Component

Includes/Excludes box updated and added C17 for Console
Replacement

NRSMTH Part04 1IG17

Replacement of Printed Circuit Cards
(PCCs) — SIOM, LAN and DPM Cards
(Thameslink Only)

Title change to distinguish between this doc (Thameslink) and
new doc (NCL) Part/04 1G22

NRSMTH Part04 MS02

Replace an Invensys Rail Object
Controller TPWS, or Points Equipment
Panel

Corrected Error in Module Header to read NR/L3/S1G/11231
Signal Maintenance Testing Handbook

NRSMTH Part08 TO11

Wrong Side Failure Test Guide:
Automatic Waming System (AWS)

Amended with updated checks

NRSMTH Part08 T037

Wrong Side Failure Test Guide: Colour
Light Signal — Obscured by Obstruction

Updated document to support transition of TI181 into BAU

NRSMTH Part08 T038

Wrong Side Failure Test Guide:
Mechanical Signal — Obscured by
Obstruction

Document updated to allow transition of TI181 into BAU

NRSMTH Part09 U007

Tests Following an Alleged Signal Passed
at Danger (SPAD)

Document updated to allow transition of TI181 into BAU

New

NRSMTH Part02 Form 21

Signal Failure and Incident Testing:
Obscuration Diagram

New form to support transition of TI181 into BAU

NRSMTH Part04 AX73

Replace a Single Channel Controller
(SCC) CPU Card (AzLM) in a 2003
system

Removed reference to AzLE

NRSMTH Part04 AX74

Replace an ACE DC - DC Power Card
(AzLM) 2003 ACE

New document to support new hardware configuration 2003

NRSMTH Part04 EL54

Replace a Remote Disconnection Device
(RDD)

New Test Plan

NRSMTH Part04 1G18

Replace an NCL RBC System — RBC
Processor Mk2

New Document to support new equipment (NCL RBC).

NRSMTH Part04 1G19

Replace an NCL RBC System - RBC
Processor Mk2 Card

New Document to support new equipment (NCL RBC).

NRSMTH Part04 1G20

Replace an NCL RBC System — TCC

New Document to support new equipment (NCL RBC).

NRSMTH Part04 1G21

Replace an NCL RBC System — ISDN
Board

New Document to support new equipment (NCL RBC).

NRSMTH Part04 1G22

Replacement of Printed Circuit Cards
(PCCs) — SIOM, LAN and DPM Cards
(NCL Only)

New Document to support new equipment (NCL RBC).

NRSMTH Part04 1G23

Replace an NCL RBC System- 48V DC
Power Supply

New Document to support new equipment (NCL RBC).

NRSMTH Part04 1G24

Replace an NCL RBC System- 230V AC
2U 10 Way PDU Strip

New Document to support new equipment (NCL RBC).

NRSMTH Part04 1G25

Replace an NCL RBC System- Future
2500 Series E Fan Module

New Document to support new equipment (NCL RBC).

NRSMTH Part04 PC81

Replace a Unistar HR Machine

New Document to support introduction of Unistar

NRSMTH Part04 PC82

Replace a Unistar HR Pump Unit

New Document to support introduction of Unistar

NRSMTH Part04 TC09

Replace ZKL3000-RC

New Test Plan

NRSMTH Part05 Module S22

Management of Obscured Signals

New Document to support transition of TI181 into BAU

NRSMTH Part08 T042

Wrong Side Failure Test Guide:
Automatic Warning System (AWS)

New Document Wrong Side Failure Test Guide for Temporary
AWS Associated with Speed Restrictions

NRSMTH Part08 T044

Wrong Side Failure Test Guide: NCL
ERTMS Irregular Movement Authority

New Document to support new equipment (NCL RBC).

Withdrawn

NRSMTH Part04 AX67

Replace a Modem Card(AzLE)

Document review of all AzZLM document as part of B'ham
Newstreet 2003 introduction - withdrawn as AzLE not on Network
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NRSMTH Part04 AX68

Replace a Section Card (AzLE)

Document review of all AzZLM document as part of B'ham
Newstreet 2003 introduction - withdrawn as AzLE not on Network

NRSMTH Part04 AX71 (AzLE)

Replace an ACE Power Supply Card

Document review of all AzLM document as part of B'ham
Newstreet 2003 introduction - withdrawn as AzLE not on Network

NRSMTH Part04 AX72

Replace an ACE Detection Point Power
Supply Card (AzLE)

Document review of all AzZLM document as part of B'ham
Newstreet 2003 introduction - withdrawn as AzLE not on Network

Affected documents

Reference Issue Impact Document type
NR/L3/SIG/11231 18 Superseded Standard
NR/SMTH/Part 01 8 Superseded Module
NR/SMTH/Part 02 12 Superseded Module
NR/SMTH/Part 04 17 Superseded Module
NR/SMTH/Part 05 18 Superseded Module
NR/SMTH/Part 08 3 Superseded Module
NR/SMTH/Part 09 2 Superseded Module

Tl 181 - Withdrawn Emergency change

Briefing requirements:

Briefings are given to those who have specific responsibilities within, or are directly affected by, this standard/control document.
A copy of briefings may be available from the Standards & Controls site.

Requirements to cascade briefings are described within any implementation plans.

Briefing Responsible
(O-Overview/ Post Function for cascade
D-Detailed) briefing? Y/N

(0] Chief Control, Comm & Signalling Engineer Technical Authority Y

(0] Network Technical Head Switches & Crossings Technical Authority Y

D Head of System Authority Technical Authority Y

D Regional Engineer [Signalling & Telecoms] Regions (Eastern) Y

D Regional Asset Manager [Signalling] Regions (Scotland) Y

D Regional Engineer [Signalling & Telecoms] Regions (NW & C) Y

D Regional Head of E[r;?;?g?réngeﬁ Asset Management Regions (Western & Wales) v

D Regional Head of Engineering [Signalling & Telecoms] Regions (Southern) Y

D Workforce Development Specialist Route Services N
(OE_Sg\Zfrlvr:gW/ Role Function ?grssgsncsallglee
D-Detailed) briefing? Y/N

D Route Engineer (Signalling) Regions Y

D Asset Engineer Regions N

D Signal Sighting Engineer Regions N

D SINCS Engineer Regions N

D Signal & Telecoms Maintenance Engineer Regions (Maintenance) Y

D Section Manager (Signals) Regions (Maintenance) Y

D Signalling Technical Support Staff Regions (Maintenance) N

D S&T Maintenance Test Engineer Regions (Maintenance) N

D Signals Team Leader Regions (Maintenance) N

D Technician (Signalling) Regions (Maintenance) N

D Operative (Signalling) Regions (Maintenance) N

D Works Delivery Manager (Signals) Regions (Works Delivery) Y

D Works Delivery Supervisor (Signals) Regions (Works Delivery) N

D Technician Regions (Works Delivery) N
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D Operative Regions (Works Delivery) N

(0] Test and Commissioning Engineer Route Services N

NOTE: Contractors are responsible forarranging and undertaking their own Detailed and Overview Briefings in accordance with their own processes
and procedures.
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NR/SMTH/Part/01

Index — Principles and Processes

Issue No: 09 | Issue Date: 02/12/2023 | Compliance Date: 02/03/2024

INDEX
‘ Number Subject

Module 00 | Background
Module 01 | Principles of SMTH Testing
Module 02 | Limitations on the use of Signal Maintenance Testing
Module 03 @ Responsibilities of Staff Prior to Testing Starting
Module 04 | Competency of Staff
Module 05 @ Test Plan Requirements

Module 06 | Independence Exempt Test Plans

Module 07 | Maintenance Testing - Like for Like Replacement
Module 08 | Pre-Planned Work and Non-Corrective Maintenance Testing
Module 09 @ Testing Sequence

Module 10 | Completion of the SMTH Log sheet

Module 11 | Testing Where No Maintenance Test Plan Exists

The Diversion of a Circuit/Relay Contact or Emergency

Module 12 | Equipment Relocation

Module 13 | Procedure for Monitoring a Damaged Cable

Module 14 | Site and Testing Records

Module 15 @ Balise — Certificate of Conformity Requirements
Module 16 | Action Definitions

END
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NR/SMTH/Part01/Module/00

Background

Issue No: 01 Issue Date: 04/09/2021 Compliance Date: 04/12/2021

1.

Background

On the morning of 12th December 1988, a crowded passenger train crashed into

: the rear of another train that had stopped at a signal just south of Clapham

: Junction railway station in London. The second train was derailed and subsequently
: sideswiped an empty train travelling in the opposite direction.

A total of 35 people died in the collision, while 484 were injured.

The collision was the result of a signal failure caused by a wiring fault; this fault
: meant that the protecting signal could not show a red danger aspect when the track
: circuit immediately in front of the signal was occupied.

New wiring had been installed as part of a re-signalling scheme, but the old wiring
: had been left in place and not adequately secured.

Following a 56-day independent public inquiry chaired by Sir Anthony Hidden QC, a
: report was issued which was heavily critical of working methods used during the re-
: signalling scheme.
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NR/SMTH/Part01/Module/00

Background

Issue No: 01 Issue Date: 04/09/2021 Compliance Date: 04/12/2021

The Senior Technician responsible for the flawed work had not been told that his
: working practices were wrong, and his work had not been inspected by an
: independent person.

A total of 93 recommendations were
: made in the report, these covered

: sweeping changes in installation &W:@f),
: methods, tighter control over design =
: offices, independent testing of work, ¥ﬂ¥'€Stigati0n

: the recruitment of sufficient numbers into the Clapham,
- of suitably qualified people, better Rai!wav Accid

: training, and an end to excessive o Ehae et
- working. Wi

British Rail’s response was to

: gather together all the best and
: brightest engineers in the Signal
: Engineering Department, along
: with their local and regional

: practises, their goal to produce the
: first “National Maintenance

: Standard” which would lay down
: mandatory procedures and

: processes to be used in

: Maintenance Testing.

EAnd so “The Signal Maintenance

: Testing Handbook (SMTH)”
: amongst other documents was born.

END
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Principles of SMTH Testing

Issue No: 01 Issue Date: 04/09/2021 Compliance Date: 04/12/2021

1.1

1.2

2.1

£2.2

2.3

Changes in Ethos since the Introduction of the SMTH

When the Signal Maintenance Testing Handbook was first introduced it was not
considered necessary for:

a) A Maintenance Test Plan to list every task required to perform the work or
list checks purely associated with reliability.

b) Non safety critical equipment, or parts of it, to have an associated
Maintenance Test Plan.

Over the years, the rationale behind these statements has changed as the number
of asset types/technology has dramatically increased. When added to the increase
in mean time between failures and the extended maintenance frequencies, this has
led to the maintainer having reduced familiarity with the equipment on their area.

The reduced familiarity has led to “user requests” for:

a) Test plans that are related to reliability.
b) Test Plans for non-safety critical equipment.

c) Test plans for equipment that are owned by other disciplines but
maintained by Signalling Technicians.

Principles of SMTH

A flowchart detailing which testing process (SMTH, SITH or SWTH) shall be used
and can be found in NR/GI/TO01 (Testing — General).

Maintenance testing allows for safe testing of equipment under varied
circumstances such as:

a) Like for like equipment replacement as part of preventative and corrective
maintenance where pre-planning cannot be undertaken or

b) Like for like pre-planned minor renewals.

Maintenance testing is based on the principle that the equipment was fully tested at
commissioning and has been working correctly.

: The design may therefore be taken to be correct and the work shall not require a

change to diagrams unless permitted in the maintenance test plan required as a
result of correlation.
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3.1

3.2

£3.3

4.1

£4.2
14.3

4.4

£5.1
£5.2

5.3

Working on Equipment

Working on equipment that is “in service” is acceptable provided the correct
protections are in place.

NOTE: Rule Rook HB19 gives details of the protection arrangements.

If disconnections are required as described in NR/GI/B002 (Disconnections), these
shall be planned and designed by a Maintenance Tester and shall be checked by
an independent Maintenance Tester.

Further information on disconnection, insulation, releasing, isolation, reset,
: restoration, diversion and monitoring is covered in NR/L3/SIG/10064 (General
: Instructions to Staff Working on S&T Equipment).

Signalling circuits in cables shared with telecommunications functions should be
identified and tested in accordance with NR/GI/E041 (Signalling Circuits in
Telecommunication Systems).

Objectives of Maintenance Testing

The objective of maintenance testing is to prove that the signalling equipment is
safely returned to service.

The Test Plans contain all the vital steps in a logical order. This is necessary to
confirm safe working of equipment and to validate that no necessary steps are
overlooked.

Equipment covered by maintenance testing shall be tested in accordance with the
maintenance test plans, unless an equivalent or better alternative is approved by
the S&TME.

The approval process shall include a risk assessment and be required to
demonstrate that the proposed alternative does not reduce the safety risk.

: The requirements for a maintenance test plan are given in NR/SMTH/Part
: 01/Module/05 (Test Plan Requirements).

Independence

Maintenance testing can be used to achieve independent verification of installation
work.

All Test plans require independence when testing, unless indicated as
“Independence Exempt”

The Maintenance Tester shall be independent of the installer.
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Principles of SMTH Testing

Issue No: 01 Issue Date: 04/09/2021 Compliance Date: 04/12/2021

5.4  The Maintenance Tester is responsible for checking that the equipment is restored
to use in a safe condition. The Maintenance Tester shall not carry out or direct (but
can assist) the work which is to be subsequently verified by themselves.

END
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Limitations on the use of Signal Maintenance Testing

Issue No: 01

Issue Date: 04/09/2021 Compliance Date: 04/12/2021

1. When Testing moves between Signal Maintenance Testing and Signal
Intermediate Testing

1.1 If any of the following criteria are exceeded, then the work shall be classed as
extensive and simultaneous and shall not be undertaken as maintenance testing:

a)

If the number of staff required on any one shift exceeds three teams of
three people.

If the disconnection work exceeds one shift. Maximum of 12 hours.
If the reconnection work exceeds one shift. Maximum of 12 hours.

If there are more than thirty tail cable disconnections. In areas fitted with
plug and play this number can be increased to fifty.

A maximum of two-point machines per team. In areas fitted with plug and
play this number can be increased to four per team.

A maximum of two signal head replacements (all types) per team. In areas
fitted with plug and play this number can be increased to six per team.

Excluding rapid response incident, the planned replacement of a lineside
multi-core cable affecting signalling equipment on more than two lines that
are in service.

1.2  The Engineer in charge of the work (typically the S&TME or Project Engineer) can
: apply to the Route Engineer (Signalling), Principal Route Engineer (Signalling) or
equivalent, for permission to work outside of these criteria.

1.3  The dispensation shall be given in writing. Before giving permission, the Route
Engineer (Signalling), Principal Route Engineer (Signalling) or equivalent, shall be
assured that the associated risks are controlled.

The evaluation of risk shall take the following into account, as a minimum:

a)

The exact nature and scope of the work — details.
Local circumstances.

Criticality of the affected equipment.

Density of service.

Other operational issues that are ongoing, but not related to the SMTH
issue.

Consequences of the SMTH work not going to plan.
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g) Possible operational “work arounds”.
h) Quality and competency of staff who undertake the work.
i) Quality and competency of staff who supervise the work.

1.4  If dispensation is refused the Testing process transfers to the Signal Intermediate
Testing or Signal Works Testing, see NI/GI/T001 (Testing - General).

1.5  The Route Engineer (Signalling), Principal Route Engineer (Signalling) or equivalent
shall be accountable for the final decision to authorise any request for permission to
work outside the criteria.

END
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1.1

1.2

1.3

1.4

Responsibilities

Signal & Telecoms Maintenance Engineer - (S&TME)

s responsible for confirming that all staff under their control hold valid
: competencies and authorities to work, before undertaking maintenance testing
: activities.

Section Manager (Signals) — (SM(S)) or Renewals Manager

Designates the Maintenance Tester before work starts.

If more than one group of SMTH Testers are working together then the Lead
Maintenance Tester shall also be designated.

: Determines the extent of the work, confirms that the work can be undertaken using
: the SMTH and decides which maintenance test plans are required.

Shall produce Maintenance Test Plan Lists (NR/SMTH/Part02/Form/02) whenever
more than one Maintenance Test Plan is required to carry out a task.

Team Leader

: The Team Leader (or the Person in Charge of the Work in the absence of the Team
: Leader) is responsible for designating who will act as the Maintenance Tester/s,

: and Lead Maintenance Tester, if they not already been designated by the SM(S) or
: Renewals Manager.

Before any work takes place, that is likely to require any level of maintenance
testing, all members of the team shall be advised who the Maintenance Tester/s
is/are. There shall be no doubt who this person is before the work commences.
Lead Maintenance Tester / Maintenance Tester

Lead Maintenance Tester / Maintenance Tester shall be in overall charge of the
testing.

If a Test Plan List has been produced:
a) Confirm the extent of the work and

b) Confirm that the work can be undertaken using the Maintenance Test
Plans indicated.
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If a Test Plan list has not been produced:
a) Determine the extent of the work.
b) Confirm that the work can be undertaken using the Maintenance Testing.
c) Decide which maintenance test plans are required to carry out the testing.
2. Roles and Responsibilities
2.1 The SMTH contains certain roles and job titles pertaining to maintenance within
Network Rail. For other functions within Network Rail and Contractors/Suppliers

who carried out SMTH work, the roles and responsibilities contained within the
SMTH shall be mapped across to these organisations.

END
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1. Competence of the Individual Carrying Out the Work (also known as the
Installer)

1.1 The individual carrying out the work shall hold the necessary competencies as
indicated below:

a) The removal of the item being replaced and fitting of the replacement item.

Where the replacement does not require configuration or set up by the
Installer and can be undertaken using site diagrams, then as a minimum
the person shall hold basic signalling competencies.

: NOTE: Basic signalling courses such as SEM1 and SEM2 provide a level
: of competency that allows the installation of simple signalling equipment to
: be undertaken using existing wiring diagrams. This includes replacement
: of wires, cables, terminal blocks, free wired and plug-in components.

b) Where integral component replacement tasks are required to be
undertaken (e.g., replacement of lock and detector assembly) or where the
replacement requires equipment to be set up or configured by the Installer,
the Installer shall be competent to undertake the work independently from
the Tester.

c) Where diagram amendments are required to be undertaken (e.g., as a
result of a cable diversion) the Installer shall be competent to undertake
the work independently from the Tester.

2. Competence of the Signal Maintenance Tester

2.1 The Signal Maintenance Tester shall hold the necessary competencies for the
equipment being replaced and tested.

2.2  The Signal Maintenance Tester shall be responsible for:

a) Carrying out the defined checks during both the before and after phases of
the testing.

b) Recording any notes that are required during the maintenance test plan
process.

c) Carrying out the defined tests during both the before and after phases of
the testing.

d) Completing and returning the Log Sheet, the Maintenance Test Plan List
(if provided) and all other mandatory testing documentation to the SM(S).

e) Completing the Record Card (if provided).

f) Checking any amendments to diagrams and reporting these alterations to
the SM(S).
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3. Levels of Competence for Signal Maintenance Testers

éWhen undertaking Signal Maintenance Testing activities, the role and

: responsibilities of the Signal Maintenance Tester are determined by the activity
: being undertaken. An individual undertaking the duties of a Signal Maintenance
: Tester can be categorised as (see also Figure 1):

a) Individual that Requires Training

§An Individual who has been selected for development, as part of a

: development action plan, to become a Signal Maintenance Tester and has
: not yet successfully completed the Initial Training Event. The Individual is
: not permitted to complete any Signal Maintenance Testing Activity in the

: role of Tester.

b) Signal Maintenance Tester in Action Learning (Trained Requires
Supervision)

EA Signal Maintenance Tester in Action Learning has successfully

: completed the Initial Signal Maintenance Testing Training Event and has
: not successfully completed a Signal Maintenance Testing Renewal Event
: for the relevant testing activity being undertaken. A Signal Maintenance

: Tester in Action Learning is not permitted to return equipment to service

- after Signal Maintenance Testing Activity and requires the presence of a

: Competent and Experienced Signal Maintenance Tester.

Ec) Competent Signal Maintenance Tester (Competent)

A Competent Signal Maintenance Tester has successfully completed a

: Signal Maintenance Testing Renewal Event for the relevant testing activity
: being undertaken. A Competent Signal Maintenance Tester can undertake
: Signal Maintenance Testing unaided and return equipment to service after
: Signal Maintenance Testing activities.

Ed) Competent and Experienced Signal Maintenance Tester (Competent and
Experienced)

EA Competent and Experienced Signal Maintenance Tester has met the

: requirements of a Competent Signal Maintenance Tester. They are

: nominated by their Line Manager, have a minimum of 36 months

: experience holding the relevant Signal Maintenance Testing competence
: and exhibit good non-technical skills and behaviours.

EA Competent and Experienced Signal Maintenance Tester can undertake
: Signal Maintenance Testing unaided, return equipment to service after

: Signal Maintenance Testing activities and act as a nominated Competent
: and Experienced Signal Maintenance Tester that is responsible for the

: testing activities being undertaken by a Signal Maintenance Tester who is
: in Action Learning.
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Individual that
Requires Training

Signal Maintenance
Tester in Action
Learning

Competent Signal
Maintenance Tester

Competent and
Experienced Signal
Maintenance Tester

~

* Has not successfully completed the Initial Training Event

¢ Not permitted to complete Signal Maintenance Testing
Activites

J

¢ Has successfully completed the Initial Training Event \

¢ Has not successfully completed a Signal Maintenance Testing
Renewal Event

¢ Not permitted to return equipment to service after Signal
Maintenance Testing Activites

* Requires the presence of a nominated Competent and
Experienced Maintenance Tester J

¢ Has successfully completed a Signal Maintenance Testing
Renewal Event

e Can return equipment to service after Signal Maintenance
Testing Activites

¢ Can perform / lead Signal Maintenance Testing Activity
unaided

J

¢ Has successfully completed a Signal Maintenance Testing \
Renewal Event

e Nominated by their Line Manager with a minimum of 36
months experience holding the relevant Signal Maintenance
Testing competence

e Exhibit good non-technical skills and behaviours

e Can perform / lead Signal Maintenance Testing Activites
unaided

¢ Can act as a Nominated Competence and Experienced Tester
responsible for testing activities being undertaken by a Tester
who is in Action Learning J

Figure 1: Competence Levels of a Signal Maintenance Tester
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4,

4.1

5.

5.1

6.

6.1

7.

71

7.2

Authority to work of a Signal Maintenance Tester

Signal Maintenance Testers shall be issued an authority to work by their employer
that clearly details what competencies they hold.

NOTE: Network Rail use NR/L2/SIG/50035/07 — Competence and Training for the

: competence framework; CCS Signal Maintenance Testing for the structure of

: SMTH competence for Network Rail staff. Other Employers may choose to use the
: same structure. Further information on authority to work requirements can be found
:in NR/L2/CTM/201 — Competence Management.

IRSE Licensing requirements for a Signal Maintenance Tester

The Signal Maintenance Tester shall meet the requirements of NR/L2/S1G/10160 — |
Specification for Application of the IRSE Licensing Scheme.

NOTE: A competent SMTH tester will normally hold a valid IRSE licence in a |
: relevant category.

Development of an Individual that Requires Training for Signal Maintenance
Testing

The Individual that requires training for Signal Maintenance Testing shall be
developed using an Initial Training Event approved by the Network Rail Network
Technical Head Signalling.

NOTE: The approval of Training Events is currently managed through the Signalling
: Capability Development Group. Further details of Signal Maintenance Testing

: development can be found in NR/L2/S1G/50035/07 - Competence and Training for

: the competence framework; CCS Signal Maintenance Testing.

Signal Maintenance Tester in Action Learning

A period of Action Learning shall be required for Signal Maintenance Testers where
they:

a) Are newly qualified.

Maintenance Testing Renewal Event.
The initial period of Action Learning shall be up to 6 months.

NOTE: Action Learning should be completed within 6 months and supported with a
: development action plan. If Action Learning is not completed within the initial 6

|
b) Have been deemed Not Yet Competent as an outcome of a Signal |
|
: months, this period can be extended for a further 6 months. ‘
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7.3  If Action Learning has not been completed within 12 months, the line manager shall

arrange for the individual's competence to be withdrawn.

: NOTE: Network Rail uses NR/L3/CTM/306 — Skills Assessment Scheme for

: competence assurance. Action learning is in addition to the mentorship

: requirements detailed in NR/L2/S1G/10160 — Specification for Application of the
: IRSE Licensing Scheme.

7.4

Signal Maintenance Testing that is undertaken by a Signal Maintenance Tester in
Action Learning shall be completed in the presence and to the satisfaction of a
nominated Competent and Experienced Signal Maintenance Tester.

'7.5

7.6

NOTE: Individuals selected as Competence and Experienced may develop other
: Signal Maintenance Testers and can have a large influence on the Signal

: Maintenance Tester that is in formal Action Learning. The Nominated Signal

: Maintenance Tester does not have to be the same individual for each Tester in

: Action Learning.

Where paper SMTH log sheets are being used, the SMTH log sheet should be
completed by the Signal Maintenance Tester in Action Learning and countersigned
by the nominated Competent and Experienced Signal Maintenance Tester.

EWhere an e-SMTH Log Sheet is being used the nominated Competent and
: Experienced Tester should complete the e-SMTH Log Sheet and insert the name of
: the Signal Maintenance Tester in Action Learning in the comments.

A Signal Maintenance Tester in Action Learning shall only move to a Competent
Signal Maintenance Tester and work without supervision after successful
completion of a Signal Maintenance Testing Renewal Event approved by the
Network Rail Network Technical Head Signalling.

: NOTE: The approval of competency Renewal Events is currently managed through
: the Signalling Capability Development Group. Further details of Signal Maintenance
: Testing development can be found in NR/L2/SIG/50035/07 - Competence and

: Training for the competence framework; CCS Signal Maintenance Testing.

NOTE 2: The assessment for renewing a Signal Maintenance Tester competence is
: used for the Signal Maintenance Tester in Action Learning with the expectation that
: an individual has to meet the same minimum level of competence required to

: practice Signal Maintenance Testing.

Upon Successful completion of a Signal Maintenance Testing Renewal Event, the
: Signal Maintenance Tester in Action Learning will become a Competent Signal

: Maintenance Tester. The full competence validity period should begin from day of
: successful completion.
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8. Competent Signal Maintenance Tester

8.1 A Signal Maintenance Testing competence validity period shall not exceed 36
months from the date of the Signal Maintenance Testing Renewal Event for the
relevant Signal Maintenance Testing Competence.

8.2  The Signal Maintenance Tester shall have their competence renewed using a
Signal Maintenance Testing Renewal Event approved by the Network Rail Network
Technical Head Signalling.

: NOTE: The approval of competency Renewal Events is currently managed through
: the Signalling Capability Development Group. Further details of Signal Maintenance
Testing development can be found in NR/L2/SIG/50035/07 - Competence and

: Training for the competence framework; CCS Signal Maintenance Testing.

8.3 If the Signal Maintenance Testing Renewal Event decision is ‘Not yet Competent’,
the individual shall undergo a period of formal Action Learning supported by a
development action plan.

8.4  If the renewal assessment decision is ‘Not Competent’, the individual shall be
treated as an individual that requires training.

NOTE: The Structure of the Network Rail approved Signal Maintenance Testing
Renewal Event is aligned to NR/L2/SIG/50035/07— Competence and Training for
the competence framework; CCS Signal Maintenance Testing. Other Employers
may choose to use the same structure for easy mapping into their own Competence
: Management Systems.

9. Competent and Experienced Signal Maintenance Tester

9.1 A Competent and Experienced Signal Maintenance Tester shall meet the same
requirements of the Competent Signal Maintenance Tester and:

a) Be nominated by their Line Manager. |

b) Have a minimum of 36 months experience holding the relevant Signal |
Maintenance Testing competence.

|

c) exhibit good non-technical skills and behaviours.

9.2 A competent and Experienced Signal Maintenance Tester can act as a nominated
: Competence and Experience Signal Maintenance Tester and assist with the
development of a Signal Maintenance Tester in Action Learning.

: NOTE: Nominated Competent and Experienced Signal Maintenance Testers can

: observe multiple Testers in Action Learning.
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9.3 The nominated Competent and Experienced Signal Maintenance Tester shall be
responsible for the testing that has been undertaken by the individual that is under
formal Action Learning.

NOTE: This includes the satisfactory completion of any testing documentation.

If the nominated Competent and Experienced Signal Maintenance Tester, who is
: observing a Tester in Action Learning, changes during the activity this should be

: treated as a ‘Handover Where Testing Cannot Be Completed’ between the two

: nominated Competent and Experienced Signal Maintenance Testers as defined in

: NR/SMTH/Part01/Module/09 (Testing Sequence) — Clause 6.

END
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1.1

£1.2

1.3

1.4

1.5

1.6

1.7

1.8

£1.9

1.10

£1.11

21.12

Maintenance Test Plans

Maintenance Test Plans are the primary test documents. Maintenance Testing
activities shall not be undertaken without reference to these documents.

A Maintenance Test Plan consists of numbered steps in a logical sequence.

Maintenance Test Plans are pre-determined test specifications, which comprise
checklists of the minimum safety tests to check the safe operation of replaced
signalling or telecommunications equipment where the work has operational safety
implications.

The test sequence should be followed, it is permissible to complete the steps out of
sequence if the situation requires. However, the Tester shall confirm before testing
finishes that all the steps have been completed.

Maintenance Test Plans are divided into two sections, covering tests needed
BEFORE INSTALLATION WORK and those required AFTER INSTALLATION
WORK.

: NOTE: On occasion, to assist with the smooth completion of a Test Plan, a third
: section called “DURING INSTALLATION WORK?” is inserted between the Before
: and After sections of a test plan.

A Maintenance Test Plan need not list every task required to perform the work.

New Maintenance Test Plans, when required, should be produced using the
closest, existing Maintenance Test Plan as a guide and independently checked
before use.

A Maintenance Test Plan is not required for adjustment activities where electrical
circuits are designed to be adjusted, e.g. transformer tappings, track circuit feed set
or resistor block strapping, or wire wound resistors with a tapping ring.

Check that adjustment straps are correctly terminated, and no stray connections are
possible.

Terms or words used in a Maintenance Test Plan, which describe defined tests in
Part 03, are to be written in block capitals (e.g. WIRE COUNT).

Tests or checking sequences which are already defined in the Signalling
Maintenance Specifications (NR/SMS under NR/L3/SIG/10663) shall be referenced
from this handbook when required.

Each Maintenance Test Plan is normally indexed by use of an equipment index.

Some Maintenance Test Plans have hyperlinks within the text these are provided to
assist navigation around the documents.
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:1.13 Maintenance Test Plans are not required for mechanical adjustments or checking
: that equipment is left secure, e.g., bolts tightened, or pins correctly fitted.

1.14 During any other work, including fault diagnosis, which involves disconnections or
substitutions, the relevant Maintenance Test Plans shall be used.
2. Additional Testing Requirements Caused by Replacement or Alteration of an
Item of Equipment
:2.1 In some cases, the replacement or alteration of an item of equipment could have
: consequences on a second item of equipment.
2.2 A Tester shall confirm that any associated
. NR/L3/8IG/11231 Signal Maintenance Testing Handbook
equipment has not been affected by the Remove and Roft a Cals Core ar s
Work Carrled Out durlng the Orlglnal Issue No: 07 \\ssue Date:  07/03/2020 \ComghanceDate: 06/06/2020
replacement. 12, Check any links, and red dome nuts or equivalent, are correctly replaced and
For all cable wires connected to a track circuit
: 2.3 To assist with this requirement any *
= . . . All cable cores/wirelline wires ina point detector or microswitch circuit.
: Maintenance Test Plans that requires this o
E additional Confirmation, inCIudeS a Step Where more than one cable core/wire/line wire has been removed at once.
: which re-directs the tester to an additional [ " el e vy o St s ]
: test plan/s. 14 Gleckbol By deaarcs criom o ow o Ve B P o
any IRJs have been moved).
E 2.4 An example Of this Would be the Ilheearreag;trr:m]l::;gs;zmg%:rnyss‘?\ss;mg clearances; existing non-conforming
: replacement of a cable to an LED Fi
. igure 1 — Test Plan CA01
: GPL. When the Tester reaches g
: Step13 of SMTH Part04 CAO1, they are
: instructed to refer to the test plan for an VAL SIGT 1201 Sgrl erlonance Tetng Hardhook
E Item fed from the replaced Cable (CirCIGd in \F::upelam:aGor;und\F\:ssuigogalx_ei:gh‘olﬁfzigz?I [ Compliance Date: 05/06/2021
: green In Flgure 1) and Carry OUt the teSt % |18 Test the supply to each Signal Light Module and record the test measurements
: . . . along with the other details required on the record card, together with the reason for
: steps marked with a red asterisk % in the he e J
E Ieft'hand margln [ 19 Check for correct signal sighting.
# 20 Carry out an ASPECTTEST signal |
" 21 Check or arrange for correct labelling of the unit.
E The TeSter WOUId move to the neW TeSt 22.  Check signal head door fits correctly (Door seal infact, no case damage).
: Plan for the Replacement of Ground o
: Position Light Signal (SMTH Part04 SG15)
: and carry out test steps 18 and 20 .
: indicated by the asterisks and circled in Figure 2 - Test Plan SG15
: blue in Figure 2.
2.5 On completion of the additional test steps Tester shall return to the original Test
Plan.
2.6  Step 2.3 shall be carried out for each item fed or affected by the original

replacement.

END
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1. Independence Exempt.
1.1 Maintenance testing can be used to achieve independent verification of installation
work and the Maintenance Tester shall be independent of the Installer.
1.2  The requirements for a test plan to be “Independence Exempt” are as follows:
a) Straight forward equipment replacement, such as plug in components.
b) No configuration or setup is required.
c) The work is simple in nature, non-complex.
d) Common mode mistakes are extremely unlikely and low risk.
1.3 If all these requirements are met, the test plan shall be endorsed ‘Independence
Exempt’.
1.4 If there is any doubt, the test plan shall not be marked as “Independence Exempt”.
1.5 A Test Plan that is “Independence Exempt” is indicated by a banner on the first
: page, see Figure 1.
***Independence Exempt***
Figure 1 - Independence Exempt Banner
1.1 An Independence Exempt Test Plan allows the “Before Installation” and “After
: Installation” tasks to be carried out without the need for the work to be checked by
: an independent Tester.
1.2  To carry out an Independence Exempt Test Plan the person carrying out the task
shall be a qualified SMTH Tester.
1.3  The completion of an SMTH Log sheet is required.

END




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part01/Module/07

Maintenance Testing - Like for Like Replacement

Issue No: 01 Issue Date: 04/09/2021 Compliance Date: 04/12/2021

1. General

1.1 Maintenance Testing shall be used to test equipment replaced into a previously
working and commissioned system during preventative and corrective maintenance
activities and minor renewals.

1.2 The replacement shall be like-for-like and any new item shall be equivalent to the
original item which it replaces.

1.3  The following specific alterations to equipment can be tested using SMTH:
a) Cable or wire found cut, separated from its connection or with a length
missing.
b) Other previously working equipment found physically missing or separated
from its normal position.
c) Temporary diversion of a cable wire for corrective maintenance activities
only.

1.4  Maintenance Test Plan Lists (NR/SMTH/Part02/Form/02) shall be used whenever
more than one Maintenance Test Plan is required to carry out a task.

1.5  Temporary alterations/reinstatement of equipment is covered by Signal
: Intermediate Testing Handbook.

1.6 Emergency renewals following an incident shall be undertaken using the correct
Test Plan with authorisation from the S&TME or the Route Engineer (Signalling) /
Principal Route Engineer (Signalling) or equivalent.

2. Telecommunications Systems

2.1 Work on communications systems carrying safety related data required for railway
operations shall be undertaken in accordance with NR/GI/E041 (Signalling Circuits
in Telecommunication Systems).

2.2  For work on operational telecommunications equipment, see NR/SMTH/Part/06
(Test Plans for Telecoms, DOO and RETB).
NOTE: Full details are given in NR/L2/TEL/31001 (Telecommunications
: Maintenance Testing & Failure Investigation (TMT&FIP).
3. Signalling Maintenance Diagrams
3.1 Test diagrams and engineering details are not provided for SMTH work, and instead

the existing infrastructure maintenance records shall be used as the reference
documents.
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3.2  If the infrastructure maintenance records are missing, inform your SM(S) who will
direct you on how to proceed.

53.3 Further information on Signalling Maintenance Diagrams can be found in
: NR/SMS/PartA/A11 (Maintenance Diagrams) and NR/L3/SIG/SG0162.

END
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2.1

2.2

2.3

3.1

3.2

4.1

Introduction

This module details the SMTH Testing for equipment that is a like for like
replacement but are not part of reactive corrective maintenance activities and
should be pre-planned.

Pre-Planned Like for Like Replacements

Equipment that is being replaced before failure or life expired, which are being
replace as like for like in a pre-planned manner such as:

a) Relay re-servicing.

b) Mechanical treadle replacements.

c) Installing and changeover of a top nutted cable.
Equipment that has failed but could not be replaced immediately on a like for like
basis, due to such reasons as track access or the time taken to acquire the
component, for example:

a) The replacement of a point machine.

:b) Signal head.

c) Lineside or signalling tail cable.
The SM(S) shall be responsible for planning the work.

Pre-Installation Work

Installation work carried out off-site in advance of site work shall be Maintenance
Tested.

The extent of the Maintenance Testing completed shall be recorded. The record of
the off-site testing shall be included with the technical information details described
in clause 6.1. The record shall clearly indicate the item of equipment it applies to,
i.e. by serial number or another unique identifier.

Details of the process required to undertake these activities are in Clause 6.

Test Plans

The Maintenance Test Plans in SMTH Part04 shall be used if they are applicable
for the activities carried out as pre-planned work.
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5.1

6.1

£7.1

7.2

£7.3

Maintenance Test Plan Lists

Maintenance Test Plan Lists (NR/SMTH/Part02/Form/02) shall be used whenever
more than one Maintenance Test Plan is required to carry out a task.

Planning the Work

Pre-planned work involving SMTH shall be planned in accordance with the
Infrastructure Maintenance Planning Handbook (NR/L3/MTC/PL0O175). If the work is
undertaken by contractors, the planning process used shall be comparable to that
used by Network Rail.

Additional Responsibilities of the (SM(S) or Renewals Manager (Signals) or
equivalent

The following additional information might be required as part of the Work:
a) Wiring diagrams.
b) Signalling plans.

c) Where point systems are involved, a relevant extract of the site plan
(locking sketch) showing the normal lie of the points. Permutation charts
are to be provided as part of the testing.

d) Certificates of conformity or pre-testing.

e) Details of any off-site maintenance testing undertaken (completed or
partially completed test plans).

f) Identity of replacement equipment (e.g. make and model number, serial
number or another unique identifier).

g) Where more than one asset of the same type is being replaced, identify
: the position (location) of the equipment being substituted.

This list is not exhaustive and other relevant items are to be added if they are
: appropriate for the work and maintenance testing.

The SM(S) / Renewals Manager (Signals) or equivalent, shall brief the requirements
of the planned work to the Maintenance Tester in overall charge of the work, and all
other staff who are going to be involved in the work, prior to it being undertaken.

The Responsibilities of the S&TME, SM(S), Team Leader, Lead Maintenance
Tester / Maintenance Tester and other members of the team is covered in
NR/SMTH/Part01/Module/03.
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8.1

9.1

9.2

9.3

10.

10.1

10.2

10.3

10.4

Undertaking the Work

The work shall be carried out as planned; the Maintenance Tester shall stop all
work and inform the SM(S) or Renewals Manager (Signals) or equivalent if the work
plan and/or associated technical information are missing, incorrect or incomplete.

Changes to the Maintenance Testing

The Maintenance Tester shall amend the details of the test plans undertaken if the
requirements for testing vary from those detailed in the work planning.

Changes to the person(s) undertaking the work or the Maintenance Tester shall be
recorded.

These changes shall be recorded by the Maintenance Tester and returned as part
of the work planning details to the relevant SM(S) or Renewals Manager (Signals)
or equivalent.
Details shall include:

a) The reason for the variance.

b) The new maintenance test plans used (if amended).

c) The new person(s) undertaking the work or Maintenance Tester (if
amended).

d) Any other relevant information.
Completion of Work

On completion of the work, the Maintenance Tester shall review all the details of the
actual maintenance testing undertaken and log any variances from the original plan.

The Maintenance Tester shall return the completed maintenance testing details to
the SM(S) or Renewals Manager (Signals) or equivalent.

The SM(S) or Renewals Manager (Signals) or equivalent shall check the
maintenance testing details.

If the maintenance testing actually undertaken is considered inadequate or any
variances details have changed the scope or perspective of the maintenance
testing, the SM(S) or Renewals Manager (Signals) or equivalent shall immediately
arrange for the maintenance testing to be undertaken again by another competent
Maintenance Tester, independent of the original Maintenance Tester.
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10.5 If the situation dictates it, the S&TME shall authorise the tested item to be signed
out of use until they are assured that maintenance testing has been successfully
carried out.

11. Storage of Maintenance Testing details for Pre-Planned Work
The SM(S) or Renewals Manager (Signals) or equivalent shall be responsible for

the safe storage of completed paper maintenance testing documents for pre-
planned work.

END
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1.

1.1

2.

2.1

2.2

2.3

3.1

3.2

Testing Sequence

The relevant Test Plan shall be selected and carried out in sequence:
a) 'Before Installation' tests, checks or preliminary work.
b) The replacement or diversion work itself.
c) 'After Installation' tests or checks.

Errors

Any errors found during the “Before Installation Work” shall be reported to the
SM(S).

Any errors found during the “After Installation Work” testing shall be corrected by
the person doing the work.

The correction shall be rechecked by the Maintenance Tester along with anything
that could have been affected by the remedial work.

Replacement of Equipment that is found to be Missing

A standard SMTH Part04 Test Plan shall be used, and the SMTH Log Sheet
endorsed “ltem Missing”.

NOTE: Missing Equipment Test Plans have been withdrawn, and the missing step
: added to the relevant Test Plan.

To qualify for replacement as missing equipment the following criteria shall be met:

a) The missing equipment shall have been present and working, prior to its
damage or removal.

b) Confirm that the equipment is meant to be in service and has not been
removed for a genuine reason.

c) Check the location/equipment room for newly installed stage work wiring,
as the removal of the item could be related to an on-going signalling
renewal.

d) Documentation is available to allow the “correct type” to be identified.

e) Complete and accurate diagrams are available, and the work shall not
require any change to diagrams.
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3.3

3.4

4.1

5.1

5.2

5.3

54

5.5

5.6

f) For equipment that requires to be placed in a critical position, such as axle
counters, treadles etc, check that the documentation is available which
identifies the correct line, alignment, position and orientation of the
equipment to be replaced.

If the criteria in 3.2 cannot be met or the Tester has any concerns, advice on how to
proceed shall be sort from the SM(S).

Cables associated with any missing equipment shall be tested before being re-
terminated on the replacement equipment, this is to confirm they are undamaged
and safe to re-use.

Amendments

If the available diagrams have previously been amended by hand, e.g. with a
temporary diversion, details shall be noted on the SMTH Log Sheet as part of the
record of test.

SMTH Log Sheets and Wire Count Check Sheets

SMTH Log Sheets shall be fully completed on site as shown in
SMTH/Part01/Module/10 (Completion of the SMTH Log Sheet).

A Wire Count check sheet (see NR/SMTH/Part/02) shall be completed on every
occasion that a Test Plan requires a wire count to be undertaken.

Where the SMTH Tester is unable to complete all applicable testing steps,
escalation to the SM(S) is required before allowing equipment to enter service. This
shall be noted on the completed SMTH Log Sheet.

In the event of the SMTH Log Sheet being completed for failure attendance, the
relevant infrastructure control shall also be included on the e-mail so that it can be
added to the FMS entry.

If a maintenance test plan is deficient in anyway, details shall be noted as part of
the record of test and any additional tests carried out before the equipment is
returned to service.

Any shortfalls or corrections shall be reported to the SM(S) as soon as possible.
The SM(S) shall arrange to have the equipment retested if a maintenance test plan
is deficient.
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6.

6.1

6.2

6.3

6.4

71

7.2

8.1

Handover Where Testing Cannot Be Completed

If a test plan is partially completed by a Tester, it may be handed over to a
continuing Tester to complete. Completed steps shall be recorded on a SMTH Log
Sheet, incomplete steps shall be marked as incomplete. A copy of the SMTH Log
Sheet shall be forwarded to the continuing Tester. If using a paper SMTH Log
Sheet, the incomplete steps shall be lined out.

A clear understanding shall be reached between first Tester and the second Tester,
as to the exact tests/steps completed at the point of hand over.

The continuing Tester shall record steps they complete on a new SMTH Log Sheet,
steps completed by other Tester(s) shall be marked as completed by others. If
using a paper SMTH Log Sheet, steps completed by others shall be lined out.

Tests documented as completed need not be repeated but any which are not listed
as complete shall be assumed not done. Both records of test shall be submitted to
the SM(S) after completion.

Testing for Correct Operation
On completion of the required testing defined in the maintenance test plan(s) the

part of the signalling system affected by the work shall be checked to prove correct
operation.

: This check can, for example, involve watching a train pass through a signalled route
: and observing that the track circuits occupy and clear in the correct sequence;

: signals are restored to danger, etc. It can involve observing that points move in

: correspondence with the Signaller’s controls.

If equipment cannot be safely restored to service, then the provisions of Rule Book
Handbook 19 shall be applied to the failed equipment.

On Completion of Testing
Before the equipment is returned to service, the work and all testing shall be

completed, and an SMTH Log Sheet produced, unless exempted in the
maintenance test plan.

8.2

Any test instrumentation or straps provided for testing shall be completely
disconnected from the commissioned system, except where permitted by
NR/GI/U033 (Use of Monitoring and Test Equipment) and NR/G1/U034
(Management and Control of Temporary Straps).
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8.3  On completion of the maintenance testing work, the Maintenance Tester shall check
that the installation / equipment is left in a secure condition and that arrangements
have been made for the prompt removal from site of any displaced equipment.
Where manual handling is practicable, this removal shall be immediate.

8.4  On completion of the work and prior to leaving site, the Tester shall submit the
completed SMTH Log Sheet and wire count check sheets to the SM(S). If using
paper SMTH Log Sheets and Wire Count check sheets a photo/scan shall be sent
to a designated Route e-mail address.

The designated route email addresses are:

SMTH-Log-Slips-Anglia@networkrail.co.uk
SMTH-Log-Slips-East-Coast@networkrail.co.uk
SMTH-Log-Slips-East-Midlands@networkrail.co.uk
SMTH-Log-Slips-North-and-East@networkrail.co.uk
SMTH-Log-Slips-NW&C-Central@networkrail.co.uk
SMTH-Log-Slips-NW&C-NorthWest@networkrail.co.uk
SMTH-Log-Slips-NW&C-WCS@networkrail.co.uk
SMTH-Log-Slips-Scotland@networkrail.co.uk
SMTH-Log-Slips-Kent@networkrail.co.uk
SMTH-Log-Slips-NR-High-Speed@networkrail.co.uk
SMTH-Log-Slips-Sussex@networkrail.co.uk
SMTH-Log-Slips-Wessex@networkrail.co.uk
SMTH-Log-Slips-Wales@networkrail.co.uk
SMTH-Log-Slips-Western@networkrail.co.uk

8.5 Inthe event of the SMTH Log Sheet being completed for failure attendance, the
relevant infrastructure control shall also be included on the e-mail so that it can be
added to the FMS entry.

8.6 The Team Leader (person in charge of the work) shall check the SMTH Log Sheets
have been submitted prior to leaving site.

8.7 If using paper SMTH Log Sheets and other supporting paperwork, hard copies shall
be returned to the SM(S) on return to depot.

8.8  Where the SMTH tester is unable to complete all applicable testing steps,
escalation to the SM(S) is required before allowing equipment to enter service. This
shall be noted on the completed SMTH Log Sheet.

9. Final Checks before Returning to Service

9.1  The Signaller shall be requested to restore any signalling functions operated for
testing, e.g. cancel routes and normalise levers.
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9.2  Where applicable, the system shall be restored to its normal state in accordance
with NR/GI/B0O03 (Releases and Restoration) i.e. with no stored conditions, before it
is permitted to re-enter service.

END
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1. When is a SMTH Log Sheet not required?

1.1 There are occasions for simple tasks when the completion of an SMTH Log Sheet
: is not required. These are shown by the banner in Figure 1.

**NO RECORD OF TEST REQUIRED =

Figure 1 — Banner of No Test Required

2. SMTH Log Sheet Requirements

2.1 When Maintenance Test Plans are used a SMTH Log Sheet shall be completed by
the Tester whilst carrying out the work.

2.2 The information shown in Table 1 shall be recorded as a minimum:

Requirement

The date of the work.

The time of rectification or completion.

Any fault number or N/A if not required.

The site of work.

A summary of affected equipment (ID/serial numbers).

Basic details of the work (summary).

The first SMTH Maintenance Test Plan used.

The second SMTH Maintenance Test Plan used.

The name of the person or persons doing the work.

6/0/0,00,060 006k

The name of the person carrying out the testing.

Any relevant Notes shall be recorded here these could include:

e Any links slipped during the work which require recording.

¢ Any details of handover to/from another team (time, date, names).

o Any testing steps required which have not or cannot be carried out. Any
suggested Maintenance Test Plan deficiency and any additional testing
carried out as a result.

e Any amendments to diagram.

¢ Any temporary strapping / diversions Any problems encountered during
the work or testing.

®

@ The Section Manager should initial and date in this area when a paper SMTH
Log Sheet has been reviewed.

Table 1 - SMTH Log Sheet Requirements
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3. e-SMTH Log Sheets

NOTE: e-SMTH Log Sheets are completed within the e-SMTH Mobile App.

Slip ID: 1675937849310
Date and time of work: 09 Feb 2023, 10:17
1. Enter one of the following”

Fault number OR Work Order number

D Not applicable

Handed over Test Slip ID

2. Site of work *

3.Depot * 7

o

4. Equipment

5. Details of the wark (Summary) *

® ©

6. Test slip is associated with SFI testing?

(O ves (@ o

7. SMTH plan *
Add more plans

8, Name(s] of person(s) doing the work *

a, Mame of person doing the testing *
Tony Wright | @

10. Relevant Notes.
" 1 in

11. Relevant Photos
T 1

ra Record Delete
8= handover m test slip

Figure 2 - e-SMTH Log Sheet mapped to Section 2 - SMTH Log Sheet Requirements
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4. Recording e-SMTH Test Plan steps
4.1  Add appropriate Test Plan(s) to the SMTH Log Sheet.
Multiple Test Plans can be attached to one SMTH Log Sheet.

4.2  All Test Plans on the same SMTH Log Sheet shall be for the same piece of
equipment.

NOTE 1: Serial numbers are captured within each Test Plan.
4.3 Record the outcome for each Test Plan step undertaken.
a) If the Test Plan step is fully completed select a ‘tick’.

b) If the Test Plan step cannot be fully completed select a ‘cross’ and record
a comment to indicate why the step was not completed.

c) If the Test Plan step is not applicable select ‘N/A’.

54.4 If a Test Plan step requires a Defined Test, i.e. WIRE COUNT, complete the
: necessary forms within the Test Plan step.

4.5 Partially completed Test Plans can be handed over to another Tester for
completion.

4.6 Mark all Test Plan steps to be handed over.

4.7  Submit SMTH Log Sheets for review.

NR/SMTH/Part U4JAC 01
4.8  All submitted SMTH Log Sheets are | wewer o
retained in line with the company
records policy for the lifetime of the | “*™** e
equipment. Do you want o spect serial mumbars?
O Yes ® no
: NOTE 2: Manager review of SMTH | 4 oe wstauiamion wors
i Log Sheels is managed within the |+ ey one s pieassemns,
: e-SMTH Portal. @@
©)
© O

'Figure 3 — example e-SMTH Test Plan
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5. Paper SMTH Log Sheets

Place: Date: @
@ Time: @
Fault No: @
[ Test Plan Nos:
Equipment (inc,serial nos.)
1
® :
3 N
4
5 See
Detail of work: 6 SeCtion 6
7 .
@ 8 for detailed
9 explanation
10
11
Maintenance Test Plans used: 12
13
@ 14
15
® s
17
Work Done by: 18
19
O, 20
Work Tested by: 21
22
@ 5
24
Notes: 25
26
O, 27
28
29
30
31
® :
33
010263 34
— -/

Figure 4 — Paper SMTH Log Sheet Mapped to Section 2 - SMTH Log Sheet
Requirements

5.1  One identical copy of each paper SMTH Log Sheet shall be submitted to the
Manager and another identical copy retained by the Maintenance Tester.

Test records shall be retained in accordance with company records policy for the
lifetime of the equipment.
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6. Recording Paper SMTH Test Plan steps

NOTE 1: The purpose of the check box matrix on the paper SMTH Log Sheet is to |
: record the Test Plan(s) steps which have been completed.

NOTE 2: The matrix is shown in Table 2.

Test Plan Nos:

Key | Requirement @

@ This column is a list of the Test Plan steps.

@ The first Test Plan being used shall be recorded here.

If a second Test Plan is being used this shall be
recorded here.
Table 2 — Tick Box Requirements

OO |IN[O|L|[B_[W[N |-

6.1 Record the Test Plan reference at the top of the left-hand blank
column, marked ‘14’ in Table 2.

=
o

[y
=

[ERN
N

6.2 Record the outcome for each Test Plan step undertaken in the box
corresponding to the Test Plan step number in the Test Plan:

=
w

[N
D

[uny
wv

a) If the Test Plan step is completed ‘tick’ the corresponding
box.

[y
[e)]

Y
~N

[y
(o]

[uny
o

b) If the Test Plan step cannot be fully completed the box
shall be left blank and reported to the Manager with an
explanation as to why it was not completed.

N
o

N
=

N
N

N
w

NOTE 3: The box is left blank so that it can be completed if the
: Manager determines the step is required.

N
N

N
(6]

N
o))

c) If the Test Plan step is not applicable, then write ‘N/A’ in
the corresponding box.

N
~

N
(o]

N
(Vo]

w
o

6.3 If only using one Test Plan, draw a line from top to bottom of the
right-hand column to indicate only one Test Plan is in use.

w
=

w
N

w
w

6.4 If using a second Test Plan, record its reference at the top of the
right-hand blank column, marked ‘15’ in Table 2. Record the

outcome for each Test Plan step in the boxes below as for the first ~ Table 3 —
Test Plan. Check Box

Matrix

34
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6.5 Ifa Test Plan is partially completed, indicate all steps that have been completed
and strike out the others.

6.6 If taking over the testing of a partially completed Test Plan, a new SMTH Log Sheet
shall be used. Strike out the steps which have not been completed by the Tester
completing the SMTH Log Sheet.

7. Examples of Completed Paper SMTH Log Sheets
5 NOTE 1: Figure 5 shows a paper SMTH Log Sheet when used to record a single

: Test Plan and Figure 6 shows a paper SMTH Log Sheet when used to record two
: : Test Plans.

Pioca: oate: (/7 (20 owe: | /6]T0
— Time: 2.+ 1O - T.| e ()] - 477
M‘C‘U—-’ LCLA:'F'— Fault No: EJ_HZ- i NQ.HT'\ILA\ J‘:r Fault M t-z{-}]lg
it Flan Ko | Tosk Plan Noa:
ﬁi.n‘-‘- .f_.{,‘:- A
Equipmant {inc,sarial nos.) “il/." L EI;I.I<|:-I|I|.'II| (InG, sarial nos. ) I._J {_,)3
| 1 | ' L— ~ '“‘r_. L
SN 126 AWS M Al PHYL GPL. 7 W
EW A AW
s L ] 14
Datail of work: [ | D Emil & warfurhe i /,
Replace permanant H Roplace damaned-i15+7
| r [ adrl & #
AWS  Maguel e GPL v Cobhe ottt
Maintenance Test Plans used: _:I t Mainténance Test Plans used 12 :f :’ I
i 13 | #1 &
AWNG| . 5G\5 TRWALS
| o | ) 15 | 7| &4
1 |1 ¢ !*\("3 rAWs
|| of '/.-
Work Done by [ 18 i !-I i Work Done by v, 7
D JoneS (B . 2 SMiTw AR
Work Tested by | Work Tested by v,
. THomRSs [=11] D Blewal -
Motes; = Hotes |
1
|
&, Exmm & | l =
1 - - LR |
47 ’Kl'p (=T G |{',.!"-"' .
& 010263 RN L 010263 17
Figure 5 — One Test Plan Figure 6 — Two Test Plans

END
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1.

1.1

1.2

1.3

1.4

1.5

1.6

1.7

Testing Where No Maintenance Test Plan Exists

Where no maintenance test plan exists for the work to be undertaken in Part 04 of
the SMTH, a new maintenance test plan shall be produced by the Maintenance
Tester.

The requirements for a Maintenance Test Plan are given in
NR/SMTH/Part01/Module05 (Test Plan Requirements).

Before using the new maintenance test plan, it shall be checked by an independent
Maintenance Tester not involved in writing it.

This check should be carried out on site with reference to the equipment concerned
: except where the person concerned is sufficiently familiar with the equipment.

If there is any doubt about the testing required, and whether it is maintenance
testing, the SM(S) shall be consulted.

On completion of the work and testing, the new maintenance test plan shall be
forwarded as part of the record of test.

The SM(S) shall arrange to have the equipment retested if the maintenance test
plan is deficient.

The S&TME is responsible for forwarding the new maintenance test plan to
signalengineers@networkrail.co.uk.

END
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1.1

1.2

21
2.2
23

24

Reasons for Diversion

Circuits can be temporarily diverted in a number of ways. Examples are the
diversion of circuits from faulty to spare cores, the reallocation of a faulty relay
contact and the emergency repositioning of an item of equipment.

Maintenance Test Plans are provided to divert a faulty cable core and to reallocate
a relay contact.

Diversion of Faulty Cable Cores

If it is necessary to divert a cable core, it shall be assumed that the cable has been
damaged in some way. An open circuit core might be the only detected problem,
but the cause could be a nail which is still shorting two other conductors together.

Existing wiring which is diverted shall be clearly labelled. If new wires need to be
run, they shall be of single multi-stranded core (9/.030 to BR spec 872) red wire and
remain clearly visible and labelled.

The spare cable core used for the diversion, shall be checked to make sure it is not
being used for any other purpose and is disconnected at both ends (nor calling at
intermediate points).

The links at both ends of the faulty core shall be removed and a red dome nut
placed on the faulty cable core side of the terminal block see Figure 1. This is to
prevent the link being accidentally replaced (similar devices have been provided for
other types of link such as Wago).

Red dome nuts
Red jumper wire

/

_ / ><\\\ _
.‘/I
=

i

O O

_ // \ 1

O
O

/ / 4 \ \

Cable Loc B Spare cable cores Loc € Cable to
from Loc D
Loc A

Faulty Cable core
Figure 1 - Schematic drawing of applying a diversion to a fault cable core
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]

Figure 2 - Diversion Applied to a Terminal Block

2.5 If the terminal is a binding post, the faulty core shall be removed and insulated to
prevent contact with any other terminal or working circuits.

2.6  Any alternative cable cores used (either within an existing cable or a specially run
temporary cable) shall be labelled at each termination point in the diversion.

2.7  All affected location diagram copies shall be amended in red, signed and dated by
the Signalling Technician undertaking the work and checked by the Maintenance
Tester. The SM(S) shall be advised as soon as possible. For cable core diversion
this shall include diagrams in each location where the original and any alternative
cable are terminated.

If the location diagram is printed on “Laminated Paper”, it is acceptable for these
: details to be written on a sticky white label then applied to the location diagram.

This label shall not obscure any non-related details on the location diagram.

NOTE: Used sticky label can then be removed following the repair work without the
: need to order additional diagrams. If an alteration is to be made permanent, then
: replacement diagrams should be ordered via the SM(S).

2.8 A cable core diversion shall not bypass more than one cable at a time. It shall only
be applied to the terminal posts at each end of the faulty core so that intermediate
controls are not by passed.
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2.9
210

2.1

212

2.13

3.1

3.2

3.3

The SM(S) shall maintain a record of spare core usage, faulty cores, cross core
jumpering and associated dates. The faulty cable insulation values measured at the
time of diversion shall be retained for future reference.

Maintenance Test Plan NR/SMTH/Part04/CAQ05 (Divert a Faulty Cable Core) allows
the full INSULATION TEST and CONTINUITY TEST of the existing cable to be
deferred where serious traffic delay or increased safety risk is likely.

A minimum test of all spare cores or 10% of cable capacity (whichever is greater) is
required.

The test results are to be checked against the minimum insulation requirement in
NR/SMS/PartZ/Z05 (Cable — Reference Values). Any failure to meet these
insulation requirements shall be actioned before any decision to proceed with a
deferral.

In all cases, the decision to defer testing shall be made primarily on the basis of
safety. Before agreeing to a deferral, the SM(S) shall access factors such as the
importance for safety of the other circuits in that cable, and whether the damage
has been found.

If the minimum test is satisfactory, the diversion work shall be carried out and the
full INSULATION TEST and CONTINUITY TEST can be deferred for:

a) 72 hours when the cable has no existing faulty cores.

b) 48 hours when the cable already contains one or more existing faulty
cores which are out of use (function diverted).

Temporary Labelling of Diverted Cores and Records

Part A of the label shown in Figure 3 shall be completed and secured to each end of
the cable core or the temporary jumper containing the diverted circuit.

After the work has been completed by the Signalling Technician it shall be checked
by the Maintenance Tester.

The Maintenance Tester shall complete and return Part B of the label to the SM(S).
When the cable has been restored to full working order by repair or replacement,

the diverted circuit shall be returned to its original position and Part A of the label
returned to the SM(S) endorsed by the Maintenance Tester.

EA suitable blank label is provided in NR/SMTH/Part02/Form/01 for copying as
: required.
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3.4

4.1

4.2

2 5.1

5.2

5.3

The SM(S) shall be responsible for:

a) Creating a record for the defective

cable. T =
PART A
b) Making arrangements for the cable to Circud
be tested at the intervals laid down in e
NR/SMTH/Part01/Module/13 Gate
(Procedure for Monitoring a Damaged S
Cable). The results of these tests shall Compary
be kept with the record for the defective T —
Cable. Teangeod ay Label T
PART &
c) Repair of the cable, or if repair is Locaton e
impracticable, escalating the fault to the :::;‘;;m
S&TME to authorise the replacement of Svan To
the cable.

Reasom

d) Attaching Part A of the label to the
record for the cable. Signature

Mamd
Company

e) Arranging for new diagrams to be
ordered if necessary and arranging that
these are placed in the relevant

locations. Figure 3 - Example of a Cable

Core Temporary Label

Diversion of a Circuit to an Alternative Relay Contact

Where a replacement relay is not available, it might be necessary to temporarily re-
allocate the circuit through another contact of that relay. NR/SMTH/PartO4/EL13
(Re-allocate a Contact) exists for this work.

Diagrams shall be suitably amended, signed and dated in red by the Signalling
Technician doing the work and checked by the Maintenance Tester. The SM(S)
shall keep a record of all such re-allocations.

Emergency Repositioning of Equipment

Where equipment size constraints or other emergency conditions apply, equipment
can be placed in a different position to that shown on the diagram.

Repositioning of equipment shall be carried out in the same way as circuit diversion,
with consideration of electrical isolation from other equipment or wires and the
security of fixings.

Relevant labelling and diagram amendments shall be made, and the SM(S)
advised.
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6.

6.1

6.2

6.3

71
7.2

£7.3

8.1

8.2

8.3

8.4
8.5

8.6

The Use of Circuits Unaffected by the Cable Damage

As long as other circuits continue to use cores in the damaged cable (although the
circuits might be unaffected by the cable damage), there is a risk that there will be a
subsequent failure (which could be wrong side) caused by further deterioration of
the cable.

This risk shall be controlled. NR/SMTH/Part01/Module13 (Procedure for Monitoring
a Damaged Cable) gives a procedure for controlling the risk.

On final rectification and replacement of all associated red wiring, the SM(S) shall
arrange for revised final record copies.

Permanent Adoption of Temporary Alterations

Any proposals to retain the equipment, core or contact in its new position
(effectively becoming permanent) shall be advised to the S&TME.

Where the alteration becomes permanent, the SM(S) shall arrange for any red
wiring to be replaced and the issue of new record copies.

Where coloured wiring has been installed for monitoring purposes the S&TME may
permit retention subject to the wiring being installed to a standard which allows for
its permanent adoption.

Rectification

The S&TME shall check that all temporary diversions, repositioned equipment and
temporarily re-allocated relay contacts are permanently rectified, and any red wiring
replaced.

Where a temporary alteration is required to become permanent the S&TME shall be
advised.

At rectification the SM(S) shall confirm that the diagram alteration is cancelled, and
new record copies obtained or if the alteration was recorded on stick on labels then
these have been removed.

If repositioned equipment remains in its temporary position for more than one month
the SM(S), shall arrange to obtain new record copies marked ‘temporary position’.

If the temporary diversion remains in use for more than one month the SM(S), shall
arrange to obtain new record copies marked ‘temporary wiring’.

Ongoing test provision for damaged cables shall be agreed with the S&TME taking
account of the risks, cable condition and timescale for the cable renewal.

END
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1.

Process

Initial and Subsequent Tests

1.1
1.2

1.3
2.1

2.2

3.1

3.2

A full INSULATION TEST of the faulty cable shall be arranged by the SM(S) at the
end of the first month. The Maintenance Tester shall carry out the work and return
the results to the SM(S).

The SM(S) shall examine the results recorded and compare them with the values
noted at the time of diversion. This test shall be repeated at the end of the second
and third months of diversion.

Environmental conditions can have an effect on obtained values (e.g. damp and wet
conditions). This should be taken into consideration when planning the tests.

Review of Obtained Results

If each of these three, monthly retests indicate an acceptable insulation value, and
does not show progressive deterioration, the SM(S) may authorise a change of the
retest frequency. The frequency shall not exceed 12 months.

If at any time these tests indicate that cable insulation values have fallen below an
acceptable value, or there is evidence of significant deterioration, the cause shall be
investigated, and repairs undertaken without delay.

Continuation of Result Monitoring

The SM(S) shall continue to compare test results and use the information to assess
the risk and determine whether annual or more frequent retesting is required.

The maximum interval between retests shall be 12 months. The circumstances shall
be reviewed with the S&TME at a mutually agreed frequency not exceeding 12
months.
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4. Process Flowchart for Monitoring a Damaged Cable

Start

O

Fecord Results &
Compare with
Results at time of
diversion

Full Insulation Test
(end of 1st Month)

Full Insulation Test
(end of 2nd Month)

Mo (1st Test)

Full Insulation Test
(end of 3rd Month)

Repair or
Replace

Change to

Replace Results?

Mo (2nd Test)

Mo (3rd Test)

ull Insulation Te
at 12 monthly
Maxmum
Frequency

Replace Cable

ReviewTest
Freguency

Full Insulation Test

Produce Mew Test

Record

Significant or
Small

Change to
Results?

Significant

End

END
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1.1

1.2

2.1

3.1

3.2

3.3

Testing - General

Maintenance Testing is based on the assumption that equipment is correctly wired
and correctly documented before work commences.

Complete and accurate site records shall be available at each installation. A
completed SMTH Log Sheet shall be provided by the Maintenance Tester for each
replacement or alteration unless exempted in the maintenance test plan. The
requirements for test records are given in NR/SMTH/Part01/Module/10 (Completion
of the SMTH Log Sheet).

Testing with Site Records

The installation shall be checked by the Maintenance Tester against the diagrams
before work is started and again after work is complete, to check that the installation
is correct.

Testing where Site Records have been Amended

If, when needed for fault rectification or renewal work, diagrams are available but
have an unsigned and undated amendment which affects that work, the work shall
STOP.

Advice shall be sought from the SM(S). This also applies to any diagrams found
marked ‘Installation Copy’.

The following action shall be taken:

a) If the diagram shows amendments, it shall be checked to the wiring on
site.

If the diagrams are clear and in agreement with the wiring, the SM(S) can
: allow work to continue.

Arrangements shall be made to obtain revised diagrams. If revised
diagrams cannot be supplied, the S&TME shall be advised and
arrangements made to reduce any risks to as low as reasonably
practicable. In both cases a note shall be included with the record of test.

b) If the diagrams are unclear, or if a discrepancy with the wiring is found, the
SM(S) shall arrange for the discrepancy to be resolved and determine the
method for the work to be completed.

Design assistance to produce any revised diagrams shall be arranged.

Diagram amendments reported that are unrelated to the work, shall be dealt with
using the local procedures for arranging revised diagrams.
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4,

4.1

4.2

4.3

5.1

Testing where Site Records Differ from Wiring

If a difference is discovered between the wiring being worked on and the diagram,
the work shall STOP. Advice shall be sought from the SM(S).

The action to be taken shall depend on the extent of the difference. In all cases,
where the diagrams are related to the work in hand a note shall be included with the
record of test, and arrangements made to obtain revised diagrams:

a)

b)

If the difference only involves the looping arrangement or contact /
terminal allocation detail and is otherwise electrically identical, the SM(S)
can permit the work to proceed.

The diagram shall be suitably amended, signed and dated in red.
If the location diagram is printed on “Laminated Paper” It is acceptable for
these details to be written on a sticky white label applied to the location

diagrams.

This label shall not obscure any non-related details on the location
diagram.

NOTE: Used sticky label can then be removed following the repair work
: without the need to order additional diagrams.

If an alteration is to be made permanent, then replacement diagrams shall
be ordered.

If any other discrepancy is found, the SM(S) shall arrange for the
discrepancy to be resolved and determine the method for the work to be
completed.

Design assistance to produce any revised diagrams shall be arranged.

Diagram discrepancies reported that are unrelated to the work, shall be dealt with
using the local procedures for arranging revised diagrams.

Testing where there are No Site Records

If site records are missing, the work shall STOP. Advice shall be sought from the

SM(S).
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5.2

6.1

6.2

6.3

6.4

The action to be taken shall depend on the work being done. Where work is
permitted to continue, as outlined below, the maintenance test plan(s) shall be
used. In all cases, a note shall be included with the record of test and arrangements
made to obtain revised diagrams:

a) If the equipment being changed is a pin-coded plug-in component, the
SM(S) can allow the work to proceed omitting any requirement to check to
the wiring diagram.

b) If the component is a simple piece of equipment not involving control
circuitry, the equipment can be changed on the authority of the SM(S) who
assess the experience of the staff doing the work and testing.

A sketch drawing shall be produced showing the wiring connected to the
equipment which shall then be used in lieu of the original diagram.

The sketch shall be left on site, signed and dated in red. Transformers and
lamp holders are typical of the equipment that can be dealt with in this
way.

c) If the equipment involves control circuitry, additional testing resource shall
be involved in the change.

Design assistance to produce any revised diagrams shall be arranged.
The work shall be tested using NR/L2/SIG/30014 (NR/SWTH).
Test Records

At the earliest opportunity the SM(S), Works Delivery Manager, or nominated
deputy shall carry out a 100% check of completed SMTH Log Sheets to verify
accuracy and completeness.

Once this check has been completed, the SMTH Log Sheet shall be authorised. If
using paper SMTH Log Sheets the checker shall initial and date the SMTH Log
Sheet.

Faulting and Maintenance SM(S)’s or their nominated deputies shall complete a
daily check of the fault management system to confirm they have received 100% of
SMTH Log Sheets for their area of responsibility.

These checks shall determine that the correct maintenance test plans have been
used and that enough detail has been recorded. Deficiencies shall be followed up
by the corrective action such as monitoring or retraining.
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7. Version Control of Site Records

7.1 If there is reason to doubt that the site records are the latest version, ask your
SM(S) to confirm the status with the National Records Group.

END
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1.1

Use of the Balise - Certificate of Conformity

When a Balise needs to be replaced and the programming of the Balise is carried
out in advance, then a Balise Certificate of Conformity (CoC) shall be completed by
the person programming the Balise.

The text in red in Figure 1 gives details of the entries required on the CoC.

NR/L3/SIG/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part02/Form/04

Balise — Certificate

of Conformity (CoC)

Issue No: 02

Issue Date:

04/09/2021

‘ Compliance Date: 04/12/2021

Positioning
Form
Mumber

inzert the number of the associated positioning form

“Wersion

Insert the version of the
positioning form

Balize Data File Number

Insert the name of the dafa file used

“ersion

Insert version of data file

Balize Senal Humber

Balise Group 1D (BG)

Insert the halise group 1D

Location of Balise

Feographic location
Miles and yds,
Kilometres and Meters
or GRS must stafe

method used
Position in BG Insert the position in BG ELR ELR
Balise Label ID Record the halise fabel /D | Line Mame Up Fast/ DN Siow

Application code

APCOMASDOTASSETCS

Direction of BG Mormal or
Reverse

Direction the balise.

group is read in Nor R

Installation record Check list - Insert a tick if
correct (To be completed by programmer)

Installation record check list — Insert tick if
correct (for use by installer)

Balise comectly Labelled

TickNASstrike through

Balise comectly labelled

TickNAStnke through

Label included for

TickMAlstrike through

Label included for bracket

TickMNASstrike through

bracket
Label included for cable TickNASstrike through Label included for cable (if Tick/NASstrike through
(if applicable) applicable)

Positioning Record
Included

TickMNASstrike through

Positioning Record
Included

Tick/MNASstrike through

Positioning record
number matches the
number recorded above.

TickMAdstrike through

Positioning record number
matches the number
recorded above.

Tick/MNAdstrike through

Mame of programmer

Mame of Installer

Mame of Verifier

Mame of Tester

Figure 1 — Example of a Certificate of Conformity
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1.2 After programming, the completed CoC shall be attached to the Balise.

1.3  The completed CoC shall then be verified by the Tester against both the
replacement Balise and the Balise Positioning Form before installation.

1.4 If any discrepancies are noted, work shall stop, and the SM(S) shall be informed.

1.5 On completion of the work the CoC shall be returned to the (SM)S with the SMTH
Log Sheets.

EA Blank Balise - Certificate of Conformity can be found at
: NR/SMTH/Part02/Form/04 (Balise - Certificate of Conformity).

END
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ACTION DEFINITIONS

Term

Check

Clean

Examine

Isolate

Measure

Note

Observe
Rectify
Record

Remove/Refit

Replace

Test or
Gauge

Definition

Visually inspect for alignment, obstructions, breakages, decay, obvious
damage, and/or operation within its defined tolerances, and/or fulfilment
of purpose.

Remove moisture, dirt, corrosion, or roughness (e.g., from contact faces).

Closely inspect apparatus and connections for wear, security, corrosion,
deterioration, decay, and damage.

Electrically disconnect from working circuitry as detailed in
NR/SMTH/Part03/Check/AQ0S5 (Defined Check: Check for correct
isolation).

Apply an approved, calibrated measuring instrument/gauge, then read,
and record the result.

Make a physical record of the visible state, the position, or displayed
indications of the equipment or item and its associated controls or
operating system(s).

Look at the equipment in use to make sure it is working correctly and is
not faulty.

Make good any faults discovered and/or adjustments required.

Enter the obtained measurement readings or observations on a suitable
record card or in a site logbook.

Disconnecting and refitting existing component or equipment.

Replace an existing component or equipment “like for like” as detailed in
NR/SMTH/Part01/Module07 (Maintenance Testing - Like for Like
Replacement).

Examine apparatus and run it (or use the appropriate tool, gauge or
instrument) to make sure it is working correctly and is adjusted within its
specification.

END
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Number

INDEX

Form 01
Form 02
Form 04
Form 06
Form 07
Form 08
Form 09
Form 10
Form 11
Form 12
Form 13
Form 14
Form 15
Form 16
Form 17
Form 18
Form 19
Form 20
Form 21

Subject

Cable Core Temporary Label

Maintenance Test Plan List (including G130 Test Plans)
Balise — Certificate of Conformity

Point Permutation Chart: One Point End

Point Permutation Chart: Two Point Ends

Point Permutation Chart: Three Point Ends

Point Permutation Chart: Four Point Ends

Point Permutation Chart: Five Point Ends

Point Permutation Chart: Six Point Ends

Train Protection Warning System (TPWS) Failure Report Form
Wrong Side Failure or Incident Check Sheets
Intermittent / Obscure Failure Check Sheets

Wire Count Grid Sheet - Bus Bar and Terminal Wire

Wire Count Grid Sheet — BR930 Series Relay Base

Wire Count Grid Sheet - Cable Core

Wire Count Grid Sheet — Multipurpose

Cable Function Test Planning Sheet

Wire Count Grid Sheet - WAGO Terminations

Signal Failure and Incident Testing: Obscuration Diagram

END

Page 1 of 1
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Cable Core Temporary Label

Issue No: 01 Issue Date: 04/09/2021 Compliance Date:

04/12/2021

Cable Core
Temporary Label
NR/SMTH/Part02/Form/01

NetworkRail

PART A

Circuit

Strap From

Strap To

Date

Signature

Name

Company

Cable Core
Temporary Label
NR/SMTH/Part02/Form/01

NetworkRail

PART B

Strap Information

Location

Situation

Strap From

Strap To

Reason

Signature

Name

Company

END
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Maintenance Test Plan List (including G130 Test Plans)

Issue No: 01 | Issue Date: ~ 04/09/2021 | Compliance Date: ~ 04/12/2021
PLACE / PROJECT / STAGE:

MAINTENANCE TEST PLAN LIST NUMBER: CONTROLLING SIGNAL BOX(ES):

Company Position / Role Signature

PREPARED BY:

CHECKED BY:

APPROVED BY: Responsible Signal Engineer
Affected

Location / Relay Equipment Test Plan Installer Tester
Room (Identity and

Type)

Tester Identity / Time /

Work Description R Signature Date

Sheet 1 of 2
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Maintenance Test Plan List (including G130 Test Plans)

Issue No: 01

\ Issue Date:

04/09/2021

\ Compliance Date:

04/12/2021

PLACE / PROJECT / STAGE:

MAINTENANCE TEST PLAN LIST NUMBER:

Test Equipment
Type

Activity

Alteration to the listed work

Serial Number

CONTROLLING SIGNAL BOX(ES):

Test Equipment
Type

Details Agreed & Authorised by:

Serial Number

Test Equipment
Type

Details / Records

Test Equipment

Serial Number

(Lead) Tester Identity / Time /
Date

Serial Number

Disconnections to remain after
work. Applied & checked, see NR
Gl B002. Copy of RT3187 to be
attached

Equipment List

Disconnection detail if not stated on separate list

System restored to its normal
(quiescent) state.

Straps accounted for (Gl U034)

Systems reset

Sequential controls reset

All Testing completed

All Test Plan Slips Complete

Incomplete tests recorded and
protection stated

Test Plan Record Slips submitted
to Signalling Manager/Lead
Tester

Records submission method

Equipment Security

All Doors Secured & Locked

Signalling offered / entered
(delete as required) for Entry into
Operational Service

(Lead) Tester Name:

Comments:
(continue on a separate sheet if required)

It is the responsibility of the SMTH Tester/ G110 Tester / G110 Lead Tester to check that this Test Plan List has all the required signatures. If the Test Plan does not
have all the signatures, then the final SMTH Tester/ G110 Tester / G110 Lead Tester must complete / arrange for the testing to be completed or arrange protection.

Sheet 2 of 2
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Balise — Certificate of Conformity

Issue No: 01

Issue Date: 04/09/2021 Compliance Date: 04/12/2021

Positioning Form Version
Number

Balise Data File Version
Number °°

Balise Serial Number

Balise Group ID (BG)

Location of Balise

Position in BG

ELR

Balise Label ID

Line Name

Application Code

Direction of BG Normal
or Reverse

Installation record ch

eck list - Insert a tick if | Installation record check list — Insert a tick

correct (To be completed by Programmer) if correct (for use by Installer)

Balise Correctly
Labelled

Balise Correctly
Labelled

Label Included for
Bracket

Label Included for
Bracket

Label Included for
Cable (If Applicable)

Label Included for
Cable (If Applicable)

Positioning Record
Included

Positioning Record
Included

Positioning Record
Number Matches the
Number Recorded
Above

Positioning Record
Number Matches the
Number Recorded
Above

Name of Programmer

Name of Installer

Name of Verifier

Name of Tester

END
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Point Permutation Chart: One Point End

Issue No: 01

| Issue Date:  04/09/2021 | Compliance Date:  04/12/2021

Signal Box: Loc/Equip. Room:
Point No: Date:
Comments:
No. EndO1 | iy
01 0

END
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Point Permutation Chart: Two Point Ends
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Signal Box: Loc/Equip. Room:
Point No: Date:
Comments:
No. End 01 | End 02 Tick
01 0 0
02 0 1
03 1 0

END
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Point Permutation Chart: Three Point Ends
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Signal Box: Loc/Equip. Room:
Point No: Date:
Comments:
No. End 01 | End 02 | End 03 Tick
01 0 0 0
02 0 0 1
03 0 1 0
04 0 1 1
05 1 0 0
06 1 0 1
07 1 1 0

END
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Point Permutation Chart: Four Point Ends

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Signal Box: Loc/Equip. Room:

Point No: Date:

Comments:

No. End01 | End 02 | End 03 | End 04 Tick
01 0 0 0 0
02 0 0 0 1
03 0 0 1 0
04 0 0 1 1
05 0 1 0 0
06 0 1 0 1
07 0 1 1 0
08 0 1 1 1
09 1 0 0 0
10 1 0 0 1
11 1 0 1 0
12 1 0 1 1
13 1 1 0 0
14 1 1 0 1
15 1 1 1 0

END
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Point Permutation Chart: Five Point Ends

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Signal Box: Loc/Equip. Room:

Point No: Date:

Comments:

End01 | End02 | End 03 | End 04 | End 05 .
No. Tick
01 0 0 0 0 0
02 0 0 0 0 1
03 0 0 0 1 0
04 0 0 0 1 1
05 0 0 1 0 0
06 0 0 1 0 1
07 0 0 1 1 0
08 0 0 1 1 1
09 0 1 0 0 0
10 0 1 0 0 1
11 0 1 0 1 0
12 0 1 0 1 1
13 0 1 1 0 0
14 0 1 1 0 1
15 0 1 1 1 0
16 0 1 1 1 1
17 1 0 0 0 0
18 1 0 0 0 1
19 1 0 0 1 0
20 1 0 0 1 1
21 1 0 1 0 0
22 1 0 1 0 1
23 1 0 1 1 0
24 1 0 1 1 1
25 1 1 0 0 0
26 1 1 0 0 1
27 1 1 0 1 0
28 1 1 0 1 1
29 1 1 1 0 0
30 1 1 1 0 1
31 1 1 1 1 0

END
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Point Permutation Chart: Six Point Ends

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Signal Box: Loc/Equip. Room:

Point No: Date:

Comments:

End01 | End02 | End 03 | End 04 | End 05 | End 06 .
No. Tick
01 0 0 0 0 0 0
02 0 0 0 0 0 1
03 0 0 0 0 1 0
04 0 0 0 0 1 1
05 0 0 0 1 0 0
06 0 0 0 1 0 1
07 0 0 0 1 1 0
08 0 0 0 1 1 1
09 0 0 1 0 0 0
10 0 0 1 0 0 1
11 0 0 1 0 1 0
12 0 0 1 0 1 1
13 0 0 1 1 0 0
14 0 0 1 1 0 1
15 0 0 1 1 1 0
16 0 0 1 1 1 1
17 0 1 0 0 0 0
18 0 1 0 0 0 1
19 0 1 0 0 1 0
20 0 1 0 0 1 1
21 0 1 0 1 0 0
22 0 1 0 1 0 1
23 0 1 0 1 1 0
24 0 1 0 1 1 1
25 0 1 1 0 0 0
26 0 1 1 0 0 1
27 0 1 1 0 1 0
28 0 1 1 0 1 1
29 0 1 1 1 0 0
30 0 1 1 1 0 1
31 0 1 1 1 1 0
32 0 1 1 1 1 1
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End 01 | End 02 | End 03 | End 04 | End 05 | End 06 | __
No. Tick
33 1 0 0 0 0 0
34 1 0 0 0 0 1
35 1 0 0 0 1 0
36 1 0 0 0 1 1
37 1 0 0 1 0 0
38 1 0 0 1 0 1
39 1 0 0 1 1 0
40 1 0 0 1 1 1
41 1 0 1 0 0 0
42 1 0 1 0 0 1
43 1 0 1 0 1 0
44 1 0 1 0 1 1
46 1 0 1 1 0 0
46 1 0 1 1 0 1
47 1 0 1 1 1 0
48 1 0 1 1 1 1
49 1 1 0 0 0 0
50 1 1 0 0 0 1
51 1 1 0 0 1 0
52 1 1 0 0 1 1
53 1 1 0 1 0 0
54 1 1 0 1 0 1
55 1 1 0 1 1 0
56 1 1 0 1 1 1
57 1 1 1 0 0 0
58 1 1 1 0 0 1
59 1 1 1 0 1 0
60 1 1 1 0 1 1
61 1 1 1 1 0 0
62 1 1 1 1 0 1
63 1 1 1 1 1 0

END
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Train Protection Warning System (TPWS) Failure Report Form
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
TPWS Thales Form Ser. No.
FAILURE REPORT FORM
Thales Use Only
Contact Name: Contact Tel:
Company: Email:
Address: Date:

Site Details

Site Common Name:

Signal / PSR / Buffer Stops Name:

Site Ref / ELR

Failed Function: TSS - ND | | TSS - 0D | | 0SS - ND | | 0SS -0D |

Please indicate which lights were on when found

Initial Findings
— ; >
Was fault indicated .to the Slgnaller. . Y N O Poweron O/ Poweron
Was fault found during maintenance service? Y N Main i
Cable length from TPWS to OS Arming Loops M O wain _'g'
Cable length from TPWS to OS Trigger Loops M (| subsig! supp
()| Loops Active | Faut
Weather Conditions (During Investigation
Cold Mild Hot
Raining Overcast Dry SIM OﬁMI.T§ M
Was there condensation in TPWS enclosure? | Y N
Baseplate or Trackside Enclosure S/N S/N

Serial No. | | Part No. | P/N P/N

Test Last Recorded Value | Current Value | Units
Supply Voltage Vrms
Main signal input voltage when signal at red Vrms
Sub signal input voltage when lit (if installed) Vrms
Overspeed Arming loop voltage at terminal rail Vrms
Overspeed Arming loop frequency at terminal rail kHz
Overspeed Arming loop signal strength from loop mVrms
Overspeed Trigger loop voltage at terminal rail Vrms
Overspeed Trigger loop frequency at terminal rail kHz
Overspeed Trigger loop signal strength from loop mVrms
Train Stop Arming loop voltage at terminal rail Vrms
Train Stop Arming loop frequency at terminal rail kHz
Train Stop Arming loop signal strength from loop mVrms
Train Stop Trigger loop voltage at terminal rail Vrms
Train Stop Trigger loop frequency at terminal rail kHz
Train Stop Trigger loop signal strength from loop mVrms
Fault Code from Fault Flow Chart: | | FRAME Report No: |

END




NR/L3/S1G/11231 Signal Maintenance Testing Handbook
NR/SMTH/Part02/Form/13
Wrongside Failure or Incident Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Includes: | \Wrong Side Failure or Incident
Intermittent or obscure failures
General

These check sheets shall be used in conjunction with the Wrong Side Failure Test
Guides in NR/SMTH/Part/08 of this standard. This form is generic for failure and
incident testing on all equipment types, information shall be filled in as directed in
the Wrong Side Failure Test Guides notes.

Test plan / certificates SFI/01-01 to SFI1/01-13 are to be used for all signalling wrong
side failures and serious incidents except signal / level crossing lamps and
damaged / defective telephones.

All signal boxes, equipment/relay rooms, trackside apparatus cases, and sites
where investigations have been identified shall be entered on each test plan /
certificate.

If extra sheets are required for a particular step, the number should be recorded
above.



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part02/Form/13

Wrongside Failure or Incident Check Sheets

Issue No:

01 ‘ Issue Date: 04/09/2021

| Compliance Date:  04/12/2021

SF1/01-01

MASTER TEST PLAN / INDEX

Test Plan Produced By (Level 1)

Checked by (Level 2 or 3)

Place

Signal Box

Date

Time

FMS No.

Test Guide No.

Weather Conditions

Details of Incident /

Failure

Certificates (General) No. of Sheets | Name Signature Date
SF1/01- 02 | Authority Levels
Certificates (Level 1) No. of Sheets | Name Signature Date

SF1/01-03

Equipment Identity

SF1/01-04

Additional Information

SF1/01-05

Non Destructive Tests

SF1/01-06

Destructive Tests

SF1/01-07

Other Considerations

SF1/01-08

Records & Notes

SF1/01-09

Cable Test Plan

SF1/01-10

Additional Testing




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part02/Form/13

Wrongside Failure or Incident Check Sheets

Issue No: 01

| Issue Date:  04/09/2021

| Compliance Date:  04/12/2021

Certificates (Level 2) No. of Sheets | Name Signature Date
SF1/01-11 | Information Checklist

SF1/01-12 | Level 2 Report

Certificates (Level 3) No. of Sheets | Name Signature Date
SF1/01- 13 | Level 3 Report

SF1/01- 02 | AUTHORITY LEVELS

FMS No. Test Guide No Sheet of

Enter details of all testers and authorised persons who have signed / initialled the test
certificates, escalated testing levels, and offered equipment back to service.

Level 1

Grade/Position Name Signature Initials
Level 2

Grade/Position Name Signature Initials
Level 3

Grade/Position Name Signature Initials

Details of Person Offering Equipment for Return to Service

Name

SFI Level

Date

Time

Signature
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NR/SMTH/Part02/Form/13
Wrongside Failure or Incident Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/01- 03 | EQUIPMENT IDENTIFICATION

FMS No Test Guide No Sheet of

List all relevant equipment and sites visited during the investigation. Initial each ‘“Test(s)
Completed’ box on completion of the test. Where an item is not applicable to the
investigation put a cross though that box, do not leave it blank.

Equipment Identity | 1 2 3 4 5 6 7

Signal Box Name(s)

Test(s) Complete

Equipment Room
Name(s)/Number(s)

Test(s) Complete

Apparatus Case
Number(s)

Test(s) Complete

Track Circuit
Number(s)

Test(s) Complete

Signal Number(s)

Test(s) Complete

Route Indicator
|dentity

Test(s) Complete

Point Number(s)

Test(s) Complete

AWS Number(s)

Test(s) Complete

TPWS Number(s)

Test(s) Complete
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NR/SMTH/Part02/Form/13

Wrongside Failure or Incident Check Sheets

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Equipment Identity | 1 2 3 4 5 6 7

Level Crossing
Name(s)

Test(s) Complete

Cable ldentities

Test(s) Complete

Miscellaneous
Equipment #1

Test(s) Complete

Miscellaneous
Equipment #2

Test(s) Complete

Miscellaneous
Equipment #1 Identity

Miscellaneous
Equipment #2 Identity

Signal Aspect Sequence Test

Signal From

Signal To

Test Complete

Signals shall not be disconnected to protect the portion of line affected by the failure or
incident unless requested by Network Rail operations staff and then only if this request is
additionally authorised by the SFI Level 2 person.

S&T staff shall advise the Signaller of the protection required to confirm that the risks
associated with the reported WSF or incident are minimised.

List as follows the signals that are to be maintained at danger by the Signaller to protect
the portion of line affected by the failure or incident.

Signals Maintained at Danger by the Signaller

Signaller Advised at:

Signal Box Time Date By (Initials)
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NR/SMTH/Part02/Form/13
Wrongside Failure or Incident Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/01-04 | ADDITIONAL INFORMATION

FMS No Test Guide No Sheet of

List applicable details of additional information that might be of use to other persons
involved with the investigation of the failure/incident (if none or not applicable, state so in
the box).

Signallers Name

Drivers Name & Depot

Train Type & Reporting
Number

Train Operating
Company

Details of any other
Train Movements

Other Witness Name(s)
and contact Details

Details of Non Standard
Operations Procedures

Details of any Ongoing
Engineering Work

Details of any Ongoing
Signalling Work

Any Other Details that
might have Relevance
(e.g. temporary cable
core diversions, relay
contact diversions,
rodent infestation etc)
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NR/SMTH/Part02/Form/13
Wrongside Failure or Incident Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Site Sketch
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NR/SMTH/Part02/Form/13
Wrongside Failure or Incident Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/01-05 | NON DESTRUCTIVE TESTS

FMS No Test Guide No Sheet of

Initial each box on completion of the applicable step. If a step is not applicable to the
investigation, enter ‘N/A’ in that box. Boxes shall not be left blank.
Where applicable, enter the relevant response to a specific item on sheet SFI1/01-09.

Location or Equipment Identities

Step

NO1

NO2

NO3

NO04

NO5

NO6

NO7

NO8

NO9

N10

N11

N12

N13

N14

N15

N16

N17

N18

N19

N20

N21

N22

N23

N24

N25

N26

N27

N28

N29
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NR/SMTH/Part02/Form/13

Wrongside Failure or Incident Check Sheets

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Location or Equipment Identities

Step

N30

N31

N32

N33

N34

N35

N36

N37

N38

N39

N40

N41

N42

N43

N44

N45

N46

N47

N48

N49

N50

N51

N52

Level 2 Authorisation to Proceed to Destructive Tests

Name Date Time
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NR/SMTH/Part02/Form/13
Wrongside Failure or Incident Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/01-06 | DESTRUCTIVE TESTS

FMS No Test Guide No Sheet of

Initial each box on completion of the applicable step. If a step is not applicable to the
investigation, enter ‘N/A’ in that box. Boxes shall not be left blank.
Where applicable, enter the relevant response to a specific item on sheet SFI 08

Location or Equipment Identity

Step

D01

D02

D03

D04

D05

D06

D07

D08

D09

D10

D11

D12

D13

D14

D15

D16

D17

D18

D19

D20

D21

D22

D23

D24

D25

D26

D27

D28

D29

D30




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part02/Form/13
Wrongside Failure or Incident Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/01-07 | OTHER CONSIDERATIONS

FMS No Test Guide No Sheet of

Initial each box on completion of the applicable step. If a step is not applicable to the
investigation, enter ‘N/A’ in that box. Boxes shall not be left blank.
Where applicable, enter the relevant response to a specific item on sheet SF1/01-08

Location or Equipment Identity

Step

001

002

003

004

005

006

007

008

009

010
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NR/SMTH/Part02/Form/13
Wrongside Failure or Incident Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/01-08 | RECORDS & NOTES

FMS No Test Guide No Sheet of

Record all items identified in the guide steps where records are required (e.g. voltages,
values etc). Items of equipment that have been replaced and/or sent away for specialist
investigation should also be identified. Also, record all information where the guide step
asks you to ‘Note’. Any additional information you think might assist with the review of the
failure/incident should also be noted here.

Step Note
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NR/SMTH/Part02/Form/13

Wrongside Failure or Incident Check Sheets

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
SFI/01-09 | CABLE TEST PLAN
FMS No Test Guide No Sheet of

Initial and date the relevant section on completion of the cable test.
Each cable section shall be treated as an ‘affected length’
Results shall be recorded on record card NR/SMS/T054/RC/01.

Cable Type

Cable Identity

Start (From)

Finish (To)

Initials

Date

Comments

Notes:

Cable type should state if tail or lineside.
Cable identity should state cable number (if any) or number of cores.
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NR/SMTH/Part02/Form/13
Wrongside Failure or Incident Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/01-10 | ADDITIONAL TESTING

FMS No Test Guide No Sheet of

Where a situation requires additional testing over and above the steps in this test plan, or
additional steps have been requested by an SFI level 2/3 or other authorised person (e.g.
HSE) details of these should be recorded below.

Additional Testing

Name Signature Date
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NR/SMTH/Part02/Form/13
Wrongside Failure or Incident Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/01-11 | INFORMATION / DATA / REPORTS CHECKLIST

FMS No Test Guide No

Sheet of

Note that some failures/incidents might not require all the reports etc listed, if not required

write ‘N/A’ in the box.

The relevant SMTH log sheets should also be included in these reports.

Information / Data / Report Type

Requested

Received

Date Initials

Date Initials

Signallers Report

Drivers Report

Guards Report

Signal Box Shift Manager Report

Network Rail Daily Log

Apparatus Case/Equipment Room Record Card

Busbar Record Cards

Track Circuit Record Cards

Signal Lamp Voltage Record Card

FPL Record Card

British Transport Police Report

Witness Statement(s)

Data Logger Media (Instead Type)

Data Logger Media (PC Type)

SSI Logger Media

IECC Logger Media

Telephone Voice Recorder Media

DOO Recorder Media

Additional Reports / Comments on Reports, Data or Information




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part02/Form/13

Wrongside Failure or Incident Check Sheets

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SFI/01-12 | LEVEL 2 REPORT

Fault No Test Guide No

Sheet of

Fault Details

Place

Signal Box

Date

Time

Weather Conditions

Summary of Fault or Problem Found

Name Signature

Date




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part02/Form/13

Wrongside Failure or Incident Check Sheets

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/01-13 | LEVEL 3 REPORT

Test Guide

FMS No No

Sheet of

Fault Details

Place

Signal Box

Date

Time

Weather Conditions

Report Review

Recommendations

Name Signature

Date

END




NR/L3/S1G/11231 Signal Maintenance Testing Handbook
NR/SMTH/Part02/Form/14
Intermittent/Obscure Failure Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Includes: | Intermittent or obscure failures
Wrongside failure or incident
General

These check sheets shall be used in conjunction with the Intermittent or Obscure
Failure Guides (NR/SMTH/Part09) of this standard. This form is generic for failure
and incident testing on all equipment types, information shall be filled in as directed
in the Intermittent or Obscure Failure Guides chosen.




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part02/Form/14

Intermittent/Obscure Failure Check Sheets

Issue No:

01 ‘ Issue Date: 04/09/2021

| Compliance Date:  04/12/2021

SF1/02-01

MASTER TEST PLAN / INDEX

Test Plan Produced By

Grade

Team

Place

Signal Box

Date

Time

FMS No.

Test Guide No.

Weather Conditions

Details of Failure

Sheets gﬁé:tfs Name Signature Date
SF1/02-02 | Equipment Identity

SF1/02-03 | Additional Information

SFI1/02-04 | Guide Steps

SF1/02-05

Records & Notes
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NR/SMTH/Part02/Form/14
Intermittent/Obscure Failure Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/02-02 | EQUIPMENT IDENTIFICATION

FMS No Test Guide No Sheet of

List all relevant equipment and sites visited during the investigation. Initial each ‘“Test(s)
Completed’ box on completion of the test. Where an item is not applicable to the
investigation put a cross though that box, do not leave it blank.

Equipment Identity | 1 2 3 4 5 6 7

Signal Box Name(s)

Test(s) Complete

Equipment Room
Name(s)/Number(s)

Test(s) Complete

Apparatus Case
Number(s)

Test(s) Complete

Track Circuit
Number(s)

Test(s) Complete

Signal Number(s)

Test(s) Complete

Route Indicator
|dentity

Test(s) Complete

Point Number(s)

Test(s) Complete

AWS Number(s)

Test(s) Complete

TPWS Number(s)

Test(s) Complete
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NR/SMTH/Part02/Form/14

Intermittent/Obscure Failure Check Sheets

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Equipment Identity | 1 2 3 4 5 6 7

Level Crossing
Name(s)

Test(s) Complete

Cable Identities

Test(s) Complete

Miscellaneous
Equipment #1

Test(s) Complete

Miscellaneous
Equipment #2

Test(s) Complete

Miscellaneous
Equipment #1 Identity

Miscellaneous
Equipment #2 Identity
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NR/SMTH/Part02/Form/14
Intermittent/Obscure Failure Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

SF1/02-03 | ADDITIONAL INFORMATION

FMS No Test Guide No Sheet of

List applicable details of additional information that might be of use to other persons
involved with the analysis of the failure (if none or not applicable, state so in the box).

Signallers Name

Drivers Name & Depot

Train Type & Reporting
Number

Train Operating
Company

Details of any other
Train Movements

Other Witness Name(s)
and contact Details

Details of Non Standard
Operations Procedures

Details of any Ongoing
Engineering Work

Details of any Ongoing
Signalling Work

Any Other Details that
might have relevance
(e.g. temporary cable
core diversions, relay
contact diversions,

rodent infestation etc)




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part02/Form/14
Intermittent/Obscure Failure Check Sheets
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Site Sketch
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NR/SMTH/Part02/Form/14

Intermittent/Obscure Failure Check Sheets

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
SF1/02-04 | GUIDE STEPS
FMS No Test Guide No Sheet of

Initial each box on completion of the applicable step. If a step is not applicable to the
investigation, enter ‘N/A’ in that box. Boxes must not be left blank.
Where applicable, enter the relevant response to a specific item on sheet SF1/02-05.

Location or Equipment Identity

Step

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29
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NR/SMTH/Part02/Form/14

Intermittent/Obscure Failure Check Sheets

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Location or Equipment Identity

Step

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

95

56

57

58

59

60

61

62

63

64

65
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NR/SMTH/Part02/Form/14

Intermittent/Obscure Failure Check Sheets

Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Location or Equipment Identity

Step

66

67

68

69

SF1/02-05 | RECORDS & NOTES

FMS No Test Guide No Sheet of

Record all items identified in the guide steps where records are required (e.g. voltages,
values etc). Items of equipment that have been replaced and/or sent away for specialist
investigation should also be identified. Also, record all information where the guide step
asks you to ‘Note’. Any additional information you think might assist with the review of the
failure/incident should also be noted here.

Step Note

END



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part02/Form/15
Wire Count Grid Sheet - Bus Bar and Terminal Wire
Issue No. 02 \ Issue Date: 04/06/2022 Compliance Date: 03/09/2022
Signal Box: Loc / Equip. Room:
Bus Bar/
Terminal ID:
Date: SMTH Log Sheet No:
Name: Signature
o o
qﬁt‘ ¢$n = f}& {\\ ¢$n il fb&
S S8 A S8

1 25

2 26

3 27

4 28

5 29

6 30

7 31

8 32

9 33

10 34

11 35

12 36

13 37

14 38

15 39

16 40

17 41

18 42

19 43

20 44

21 45

22 46

23 47

24 48




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part02/Form/15

Wire Count Grid Sheet - Bus Bar and Terminal Wire

Issue No. 02

\ Issue Date: 04/06/2022 Compliance Date: 03/09/2022

Completion Guidance:

Column Heading

Action required

Terminal

Comfirm terminal number.

Termination

Observe the number of wires/cable cores connected on the
termination point and record this figure.

Analysis

Check the cable analysis and record the number of wires/cable
cores shown as being connected to the termination point.

Diagram

Check the diagrams and record the number of wires/cable cores
shown as being connected to the termination point.

END




NR/L3/S1G/11231 Signal Maintenance Testing Handbook
NR/SMTH/Part02/Form/16
Wire Count Grid Sheet — BR930 Series Relay Base
Issue No. 02 \ Issue Date: 04/06/2022 Compliance Date: 03/09/2022
Signal Box: Loc/Equip. Room:

Relay: Position:

Function Left: Function Right:

Date: SMTH Log Sheet No:

Name: Signature

Q Q \ Q
Q,}t-“\ & Q'at'a\ o Q@&\ o Q'&&\ &
SIS S S SIS ES ) SIS/ S SIS/ /8
AN VIR TLIENE TIRILIENE TIBTLIENL

A1 B1 C1 D1

A2 B2 C2 D2

A3 B3 C3 D3

A4 B4 C4 D4

Ab B Ch D5

A6 B6 o] D6

A7 B7 C7 D7

A8 B8 C8 D8

R1 R2

R3 R4

Completion Guidance:

Column Heading Action required

Relay Spade ID Confirm the numbering.

Observe the number of wires/cable cores connected on the

Termination termination point and record this figure.

Check the cable analysis and record the number of wires/cable

Analysis cores shown as being connected to the termination point.

Check the diagrams and record the number of wires/cable cores

Diagram shown as being connected to the termination point.

END
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NR/SMTH/Part02/Form/17

Wire Count Grid Sheet — Cable Core

Issue No. 03 \ Issue Date: 04/03/2023 \ Compliance Date: 03/06/2023

Signal Box: Loc/Equip. Room:

Cable ID: Rowl/Link ID:

Cable From: Cable to:

Cable size: Cable type:

Date: SMTH Log Sheet No:

Name: Signature

Left-hand side Right-hand side
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NR/SMTH/Part02/Form/17

Wire Count Grid Sheet — Cable Core

Issue No. 03

\ Issue Date: 04/03/2023 \ Compliance Date: 03/06/2023

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

Completion Guidance:

Column Heading

Action required

Terminal

Confirm the terminal number.

Core Number

Record the cable core number.

Termination

Observe the number of wires/cable cores connected on the
termination point and record this figure

Analysis

Check the cable analysis and record the number of wires/cable
cores shown as being connected to the termination point.

Diagram

Check the diagrams and record the number of wires/cable cores
shown as being connected to the termination point.

END
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NR/SMTH/Part02/Form/18
Wire Count Grid Sheet — Multipurpose
Issue No. 01 | Issue Date: 04/09/2021 | Compliance Date: 04/12/2021
Signal Box: Loc/Equip. Room:
Cable ID: Equipment ID:
Cable From: Cable To:
Date: SMTH Log Sheet No:
Name: Signature
Key B=Base A = Analysis P = Prints

END
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NR/SMTH/Part02/Form/19
Cable Function Test Planning Sheet
Issue No: 01 Issue Date:  04/06/2022 \ Compliance Date: 03/09/2022
Cabile ID: Cable Size: Cable From: Cable To: \ Date:
Cable First Location of Polarity at First Fuse, Link _Location °.f Controlling Locatior] i Final Loca_tion
. . . . . ; First Fuse, Link . Controlling . of Final
Core Function First Function | First Function or Terminal ; Device . Function .
or Terminal Device Function

+ve:

-ve:

+ve:

-ve:

+ve:

-ve:

+ve:

-ve:

+ve:

-ve:

+ve:

-ve:

+ve:

-ve:

+ve:

-ve:

+ve:

-ve:

+ve:

-ve:

*Note. For polarity change circuits there may be two Final Functions
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NR/SMTH/Part02/Form/20

Wire Count Grid Sheet - WAGO Terminals

Issue No. 01 \ Issue Date: 04/06/2022 \ Compliance Date: 03/09/2022

Signal Box: Loc/Equip. Room:

Cable ID: Rowl/Link ID:

Cable From: Cable to:

Cable size: Cable type:

Date: SMTH Log Sheet No:

Name: Signature

LEFT LEFT LEFT RIGHT RIGHT RIGHT
(L2) (L1) (R1) (R2)
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NR/SMTH/Part02/Form/20

Wire Count Grid Sheet - WAGO Terminals

Issue No. 01 \ Issue Date: 04/06/2022 \ Compliance Date: 03/09/2022

24
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Completion Guidance:

Column Heading Action required

Terminal Confirm the terminal number.

Observe the number of wires/cable cores connected on the

Termination termination point and record this figure.

Check the cable analysis and record the number of wires/cable

Analysis cores shown as being connected to the termination point.

Check the diagrams and record the number of wires/cable cores
shown as being connected to the termination point.

Diagram

END
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Signal Box or

Signal Identity: Control Point:

Line: Direction:

Name: Date/Time:

w Signal Asset Position

Permissible Speed =

Significant Obscuration Distance =
(Refer to SMS/PartZ/Z01)

Minimum Readable
Distance (MRD) =

Guidance

Block out the area(s)
where you cannot see the
signal from and note those
distances

Required Readable
Distance (RRD)=

RRD and MRD derived from Signal Sighting form or Z01
*delete as applicable
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Issue No: 12
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Number

INDEX

Part03 A001

Check A01
Check A02
Check A03
Check A04
Check A05
Check A06
Check A07

Test BO1
Test BO2
Test BO3
Test BO4
Test B05
Test BO6
Test BO7
Test BO8
Test B09
Test B10

Test B11

Test B12

Test B13
Test B14
Test B15

Test B16

Subject

Defined Checks and Tests

Defined Check: Check for Correct Type
Defined Check: Check for Damage

Defined Check: Check for Safe Insulation
Defined Check: Check for Correct Installation
Defined Check: Check for Correct Isolation
Defined Check: Check for Correct Labelling
Defined Check: Correlation Check

Defined Test:
Defined Test:
Defined Test:
Defined Test:
Defined Test:
Defined Test:
Defined Test:
Defined Test:
Defined Test:

Defined Test:

Defined Test:
Cancel Type)
Defined Test:

Lever)

Defined Test:
Defined Test:

Defined Test:
Defined Test:

Wire Count

Continuity Test

Insulation Test

Cable Function Test

Earth Test (DC up to a nominal 120V)
Earth Test (AC up to a nominal 110V)
Aspect Test

Point Detection and Correspondence Test
Absolute Block Controls Test

Tokenless Block Controls Test (BRB Type)
Tokenless Block Controls Test (Open/Sealed

Tokenless Block Controls Test (Direction

Token Block Controls Test
Tablet Block Controls Test

No Signaller Key-Token Block Controls Test
No Signaller Token Remote (NSTR), No

Signaller Token (NST) Block Controls Test

Test B17
Test B18

Defined Test: Absolute Block Recovery Test

Defined Test: Tokenless Co-operative Cancel Test (Direction

Lever)
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Number Subject

Test B19 Defined Test: FREDDY Test

Test B24 Defined Test: SSI Trackside Functional Module Test
Test B25 Defined Test: Mechanical Locking Function Test

END
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Defined Checks and Tests

Issue No: 07 \ Issue Date: 04/06/2022 \ Compliance Date: 03/09/2022
1. Introduction

: 1.1 Maintenance Test Plans use the checks and tests which are defined in this
. Handbook.

2. Defined Checks

2.1 The following topics are covered:

a) Correct Type - Checking replacement equipment is of the correct type.
b) Damage - Checking replacement equipment is not damaged.

Ec) Safe Insulation- Checking that wiring insulation is safe.

d) Correct Installation - Checking replacement equipment is correctly
installed.

e) Correct Isolation - Checking equipment is electrically isolated during
work.

Ef) Correct Labelling - Checking for correct labelling.

g) Correlation Check - Correlation checking to verify that the
: equipment/wiring agrees with the site drawings.

3. Defined Tests
3.1 The following topics are covered:
a) Wire Count - To visually check that the correct number of wires or

conductors are connected to each terminating point as shown on the
wiring diagrams and any analysis.

b) Continuity Test - To check that the integrity of continuity and
correspondence of individual wires or cable cores.

c) Insulation Test - To check that a cable, wire, spare core or other
equipment meets the required insulation criteria.

d) Cable Function Test - To check that each circuit in a cable functions
correctly after work on that cable.

e) Earth Tests (DC and AC) - To check that equipment and power supplies
(non-earthed) are earth free.

f) Aspect Test - To check that only the correct signal aspect is displayed.
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)

Point Detection and Correspondence Test —
I. To check that all the detection contacts are effective.

Il.  To check that the required correspondence is achieved between
the point end, their controls and indications.

Block Tests (various) - To check that correct operation of specified block
equipment.

Mechanical Locking Function Test - To check that that each mechanical
lever is locked in its correct position.

FREDDY Test — To check the FREDDY functions correctly after work on
the equipment.

SSI Trackside Functional Module Test — This test is to check that the
TFM outputs operate correctly after a reset following the loss of the output
interface.

Mechanical Locking Function Test - This test checks the operating lever
conform the mechanical locking table.

END
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1. Purpose

1.1 Confirms new or replacement equipment is inspected to check that the type is
correct.

NOTE 1: The content of checks is not exhaustive and other equipment specific
installation checks might be required as specified in the Test Plans.

2. Checks

2.1 Check the replacement item of equipment which has been selected for installation
is a “like for like” replacement for the item.

2.2  Check that any configurable wiring or straps internal to the replacement item are
correct.

2.3 Check the voltage, frequency, current, power ratings are correct.

2.4  Check the British Rail, Railway Group Standard, Network Rail or other specification
number should be the same as the original item or directly compatible with it.

2.5 Check modification states for compatibility.

2.6  Check the size of the replacement item will fit in the available space. If any rewiring
or repositioning of the equipment is necessary, the work shall be treated as a
temporary diversion of circuits.

3. Relays

3.1 The contact arrangement, pin code and coil resistance of the replacement shall be
checked against the item being replaced.

3.2  Check the relay prior to use for damage which might render the relay unusable. Any
relay that has been dropped shall be returned for full servicing, it shall under no
circumstances be placed into service

3.3  Check replacement relay has been functionally tested if the service date is in

excess of three years.

5 NOTE 1: Relays can be stored for up to 3 years before action is required prior to

: inserting them into operational use. Where relays have been stored for over 3 years

: and up to 10 years, a functional test shall be performed. Relays stored for 10 years
: or more require a full test to specification or to be sent for servicing.

NOTE 2: Plug-in relays can be checked using a relay test set before being made
: available for use. The test set should prove that contacts open and close correctly
: and prove polarity characteristics at working voltage. It should be noted that relay
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3.4
3.5
£3.6

3.7

coil resistances can vary between different manufacturers’ designs for the same
: type of relay, particularly for BR930 series relays.

Check “shelf type relays with detachable tops (Remax) Verification of correct type is
extremely important when replacing.

The labelling of the replacement item shall be checked including any dates. Certain
terminals or contacts might be labelled differently to the original item.

Check labelling is clear, not misleading and not conflicting with the diagram, it
should be considered operationally equivalent.

If there is any risk of confusion or the diagram conflicts with the equipment, then the
work shall be treated in the same way as a temporary diversion of circuits.

END
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Defined Check: Check for Damage
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1. Purpose

1.1 When a replacement item of equipment is installed it is to be examined for physical
damage before installation.

2. Checks

2.1 Check for obvious mechanical damage, dents, scrapes, cracks or misalignments.

2.2 Check moving mechanical parts do not bind and move freely.

2.3  Check for signs of excessive contamination by rust, grease, verdigris, or moisture,
infestation by insects or rodents, or any signs of metallic contamination.

2.4  Check for any damage to external protective coatings.

2.5 Check for signs of water ingress or damage.

2.6  Check for any signs of metallic contamination.

3. Relays

3.1 Relays shall be examined, and any found with the following conditions shall not be

put into service but either returned for servicing or scrapped:
a) Flaking plating on relay internal framework and components.
b) Prototype relays or relays of suspect origin.
c) ll-fitting or warped/yellowing, damaged/cracked or loose covers.
d) Damaged or broken adjustment cards.

e) Presence of foreign bodies inside relay.
f) Presence of Silver Sulphide contamination.
g) Defective or missing seals.

h) Severe contamination, water, heat damage, physical damage (other than
cosmetic).

i) Misalignment or mechanical damage which might have occurred in transit.

j)  For BR 930 style relays manufactured by GEC, AEI-GS, AEI-GRS, GRS,
or SGE, check that lifting card retainers are fitted.

END
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1.1

2.1
2.2

2.3

Introduction

This check is to confirm the condition of wiring associated with new or replaced
equipment.

Checks

Check wiring to be disconnected from an item of equipment or link, for damage and
the condition of the insulation, particularly around crimps.

Check new wiring for damage and the condition of the insulation, particularly the
area around crimps.

Check adjacent wiring, likely to be disturbed by the work, for damage and the
condition of the insulation, particularly the area around the crimps.

If the insulation is found to be defective your SM(S) shall be advised.

END
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1. Purpose

1.1 When a replacement item of equipment is installed it shall be examined to check
that it is correctly positioned and orientated.

2. Checks

2.1 Check the equipment is fixed securely as designed using any screws, bolts, pins,
clips etc provided. The base, mounting or route shall also be secure.

2.2  Check the equipment meets the requirements of the standard structure gauge as
per NR/L3/S1G/10064 — General Instructions for Staff Working on S&T Equipment -
C001 (Clearances for S&T Equipment).

2.3  Check that the correct crimp and crimp tool have been used.

2.4  Check the wire end and insulation are secure in the crimp and with no conductor
strands visible.

2.5 Check any terminal protection such as terminal shrouds, are correctly fitted.

2.6 Check that any equipment connections are properly terminated, and that no stray
electrical connection or mechanical snagging is possible.

2.7 Check wires and cables are secured to minimise disturbance and prevent damage

or trapping during routine access to the equipment room, apparatus case or route.

END

Page 1 of 1
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1. Purpose

1.1 To confirm that equipment is isolated correctly and safely.

2. Methods of Isolation

2.1 When an existing item of equipment is required to be electrically isolated from
working circuitry, there are three acceptable methods. Where the item to be
replaced is a cable or wire, both ends shall be isolated. If there is any doubt, more
than one method of isolation shall be carried out. The three methods of isolation
are:

a) Disconnection at a plugboard.
b) Removal of a cable core/wire.
c) Slipping links/removing fuses/MCB's.
3. Disconnection at a Plugboard
3.1 All necessary checks and tests are contained within the Test Plan.
4. Removal and Refitting of a Cable Core / Wire
:41  Where removing and refitting a cable core/wire is part of the process of replacing an
: item of equipment, all necessary checks and tests are contained within the Test
Plan.

4.2  Where the removal and refitting of a cable core/wire for isolation purposes is carried
out at a point in the circuit remote from the item of equipment to be replaced,
Maintenance Test Plan NR/SMTH/Part04/CA01 (Remove and Refit an Existing
Cable Core or Wire) shall be used and recorded on a log sheet.

4.3 In either case the Maintenance Tester shall check that any disconnected wires are

temporarily insulated, see NR/GI/E052 (Insulation of Unterminated Wire). The
method of temporary insulation used shall be robust and not be compromised by
the work to change the item of equipment.

: For example:

a) Pulling wires through small cable entries.

b) The danger of inadvertent operation of equipment during
replacement/testing.

c) The risk of sparking causing explosion.
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5. Slipping Links / Removing Fuses / MCB'’s
5.1 Procedures for links slipped during the work or testing are described in NR/G1/B002.

(Disconnections). Fuses / MCB'’s removed for isolation purposes shall be dealt with
in the same way as links slipped during the work.

END
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1. Purpose
1.1 To confirm that equipment is correctly labelled.
1.2  The labelling can relate to any of the following:

. e The labelling of equipment to determine its function, e.g., relay label on a
rack: “34 HR”.

. e The labelling of wires and cables terminated, or for termination on, fitted or
replacement equipment or links.

e The provision of additional labels.

. e The stamping of locking components for fitment or replacement into the
correct position in a mechanical locking frame.

2. All Labelling

2.1 Replace or make arrangements for, the replacement of any missing labels.
Provide temporary if possible.

2.2  Check the labelling arrangements and style are consistent between existing and
new labels, as far as practicable.

2.3  Check the equipment naming nomenclature and convention is consistent between
existing, new and replacement equipment.

2.4  Check equipment labelling is such that each item of equipment can be readily
identified.

2.5 Check all labels provide clear and unambiguous information.

2.6 Check all labels are clearly visible and secure.

2.7  Check label fixings are such that, as far as practicable, the label shall remain in
situ if the equipment is removed, i.e., it is not held in place with the equipment
fixing bolt, screw, etc.

3. Equipment Labelling

3.1 Certain terminals or contacts might be labelled differently to the original item.

3.2  Where no label exists, arrangements shall be made to fit one at the earliest
opportunity.
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4, Cable and Wire Labelling

4.1  Check wires and cable cores are correctly marked at each termination point in
accordance with the diagrams.

4.2 Check cable core numbers are clearly visible.

4.3 Temporary labels shall not damage either wires or equipment. They shall be
removed on completion of the work or on rectification of a temporary diversion to
avoid confusion. The essential feature is that everyone likely to be involved in the
work or testing shall understand the labelling system adopted.

t44 A process for the temporary labelling of diverted cable cores is given in
NR/SMTH/Part01/Module/12 (The Diversion of a Circuit/Relay Contact or
Emergency Equipment Relocation).

END
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1.1

1.2

1.3

1.4

1.5

1.6

Purpose

Correlation is the comparison of an existing signalling system with the current
design records to check that the two are in agreement.

There are two types of correlation. Where major and complex projects are to be
undertaken, which will eventually be Works Tested, a comprehensive correlation
will be required. SMTH testers might undertake this correlation but will need to work
to a defined correlation copy of the wiring diagrams. This type of correlation will be
specifically called up in the Method Statement for the work. For work which will be
Maintenance Tested, the process will be abbreviated.
The process of correlation goes beyond that of WIRE COUNT because it requires:
a) A set of drawings stamped 'CORRELATION COPY".

b) Physical tracing or electrical proving of circuitry/cables to confirm that they
run to where the diagrams state.

c) Verification of equipment profiles, types and labelling.
d) Tick marks to record the scope of each check.

The equipment shall be checked to the diagrams to avoid any chance of differences
to the diagram being missed.

Correlation requires two members of staff, one of whom shall check the equipment
and the second shall mark the diagrams.

Avoid disturbing fragile or degraded wiring.

BEFORE STARTING WORK

2.

2.1

2.2

2.3

3.

3.1

Full Correlation

Check that wiring diagrams are stamped ‘Correlation Copy’, and the correct circuitry
is identified for correlation.

Check that the Correlation Copy and Maintenance Copy are the same issue.

Carry out an EARTH TEST (DC) or EARTH TEST (AC) as required.

SMTH Correlation

Check that the correct circuit is identified for correlation.
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3.2

3.3

3.4

4.1

5.1

5.2

5.3

6.

6.1

6.2

Check that a diagram is available to correlate the circuit against.

NOTE: A simple correlation can be made against the maintenance copy of the

: drawings. If the work is more complicated, a photocopy of the relevant drawing can
: be used. The photocopy should be kept with the NR/SMTH test record on

: completion of testing.

Check the photocopy and the maintenance copy are the same issue number.
When working in location case or equipment rooms carry out an EARTH TEST (DC)

or EARTH TEST (AC) is required. For other equipment it is optional but
recommended.

Correlation Checks

Carry out the procedure listed below, in relation to the equipment that requires
correlation, marking the diagrams in accordance with NR/L2/SIG/30014/C310.

Further details are given in NR/L2/S1G/11201/Mod A2-20.
Equipment Rooms, Signal Boxes and Location Cases
Check of relay and equipment racks (where applicable) to include:
a) Profile check front and rear (including spaces).

b) Equipment check (including ratings, mod states and, where applicable,
adjustment, e.g. for timers and capacitors).

c) Check for correct labelling.

WIRE COUNT the installation to wiring diagrams.

WIRE COUNT the installation to contact analysis (where available).

Point Machines, Signal Heads & Trackside Equipment
Equipment check to include:

a) Type of equipment.

b) Position of equipment/type of mounting.

c) Check for correct labelling.

Prove tail cables. Tail cables shall be physically traced. If this is not possible, they
shall be electrically proved.
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6.3 WIRE COUNT the installation to wiring diagrams.

7. Lineside Cables
7.1 Check at both ends of the cable, to include:
a) Correct cable identification.
b) Cores correctly terminated on links / binding posts.

7.2  WIRE COUNT Installation to wiring diagrams.

8. Track Circuit Bonding
8.1  Check the whole track circuit, to include:
a) Position and type of TC bonds.
b) Disconnection boxes (where applicable).
c) Check for correct labelling (where applicable).

8.2  Prove tail cables. Tail cables shall be physically traced. If this is not possible, they
shall be electrically proved.

8.3 Carry out a WIRE COUNT to the bonding diagrams.

8.4  Check position of insulated rail joints to the bonding diagrams.

8.5  Check that IRJ clearances conform to any shown on the Bonding Plan and to
NR/SMS/PartZ/Z03 (Train Detection — Reference Values).

9. Lever Locks, Circuit Controllers and Associated Equipment
9.1  Equipment checks to include:

a) Equipment type.

b) Lock type and position.

c) Lever band configuration.

d) Check for correct labelling.

9.2 WIRE COUNT the installation to wiring diagrams.

9.3 WIRE COUNT the installation to contact analysis (where available).




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part03/Check/A07

Defined Check: Correlation Check

Issue No: 06 \ Issue Date: 04/06/2022 \ Compliance Date: 03/09/2022

10.

10.1

Mechanical Locking

EThis check of component position and connections to the Mechanical Locking Chart
: is required before and after disarrangement of interlocking for the purpose of

: replacement or cleaning, when components designed to hold the locking in place

: are to be removed. The application of this check is, itself, likely to cause a

: disarrangement of interlocking.

Check every component, type, side of cut and shape are in agreement with the
Locking Chart, following each connection to other components. The check shall
always be performed by inspecting the equipment and checking it to the diagrams
to confirm no equipment or connection is missed.

It is necessary to record the correlation of each component and connection. The
diagram shall be marked to show agreement BEFORE installation work and in a
different style to indicate agreement AFTER installation work.

It is not be essential to have an unmarked diagram before starting a correlation
check but there shall be room for additional marks which shall be made in a
different colour to previous marks.

NOTE: The Mechanical Locking Chart can also be known as a Dog Chart, Locking
: Diagram, or Tappet Diagram.

DISCREPANCIES

11.

111

11.2

11.3

12.

121

Full Correlation

If any discrepancies are found between the wiring diagrams and equipment, the
wires shall be traced through and the circuit drawn out in the prescribed manner.

Arrangements shall be made for an independent person to review any
discrepancies for any safety implications (e.g., any conceptual design changes).

Any amendments to diagrams that are required shall be recorded on correlation log
sheets (see NR/L2/S1G/11201/Mod A2-20.) and notified to the SM(S) by the
reviewer.

SMTH Correlation

If any discrepancies are found between the wiring diagrams and equipment, the
wires shall be traced through. Record any discrepancies. Do not proceed with the
post correlation work without authority from the SM(S). Full details of the
discrepancies shall be sent to the SM(S).
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ON COMPLETION
13. Full Correlation

13.1 EARTH TEST (DC) or EARTH TEST (AC) as required.

13.2 Check all tick marks have been completed and all discrepancies have been marked
up.

13.3 Sign and date each correlation diagram and return them to the SM(S).
14. SMTH Correlation

14.1 EARTH TEST (DC) or EARTH TEST (AC) .

END
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3.

Includes:

1.

Single wires, Terminated Multicore cables and Plug-in type cables
(including Fibre Optic cables)

Any other cable connection

Purpose

This is a visual examination to check that the correct number of wires, or
: conductors are connected to each terminating point as shown on the wiring
: diagrams and any analysis.

Methodology

The wire count shall be carried out with all wires terminated. This include any
vertical links and bus bars.

If the conductors are cable cores, the cable core numbers shall also be checked for
agreement with the diagram.

It is not necessary to wire count moulded cables only the wires on equipment
terminals.

NOTE: Particular attention should be paid to the labelling and reconnection of
: moulded cables.

Test
a)

b)

All wire counts shall be recorded using a wire count grid sheet.

Check every termination point on the affected equipment has the correct
number of wires, conductors or cables connected to it as shown on the
wiring diagrams and any analysis.

A wire count shall always be carried out by inspecting the equipment and
checking it to the diagram. Check that no wires or cables on the
equipment are missing.

Whilst making a wire count check that spades/terminals are not loosened,
wires are not broken and that there are no loose nuts, washers, off-cuts of
wire or other superfluous metal objects in the vicinity of working circuits.

If, during the 'Before' section of a Maintenance Test Plan, the wire count
reveals an error, then STOP and advise your SM(S).

If, during the 'After' section of a Maintenance Test Plan, the wire count
reveals an error, then the work shall be corrected and independently
retested.
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Ef) The ticking of the maintenance wiring diagrams for auditing purposes is
not necessary. If a job is pre planned a copy of the diagrams can be
provide for ticking purposes by the SM(S).

(The wire count grid sheet is suitable for this purpose. An example of a
: completed grid sheet is shown in Figure1.

EA suitable blank wire count grid sheet is provided in NR/SMTH/Part/02 for
: copying as required).

27THR 27DR

rRiaB|l ! | |RiCID

T T T T T T
(LR B A X ]

i i i i i ]
2 B (L) LR ORR
3lay L | vy |k
= N W
6 [ [ o
gl agn | B | kx|
gl 121 yar) B g
TR
ol e bl R el el plal i e b
e IR T - e
| R O N ¢
5 1 1 1 1 1 1
i e Bty b e L L
gl ¥ L | my |k

i ] i ] ] ]
ELf ERTETSN P o ) Do
gl ¥ . | g || & 33

Figure 1 - Example of a Filled in Wire Count Grid Sheet
END
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1. Purpose

This test is to check the continuity and correspondence of each individual wire/cable core.
Where practicable the test shall be carried out with all wires terminated and all relay
connectors locked in their bases, but with all relays, fuses and links removed.

2. Test

a. Test for correct polarity/correspondence of a two core cable using a DC source (e.g.
battery) connected to one end of the cable and a voltmeter applied to the other.
(TWO CORE CABLES ONLY)

b. Test for continuity by connecting a bell/buzzer test set or a multimeter set to
ohms/continuity position in turn to both ends of the wire/cable core being tested.
Spare cable cores may be used where the ends of the wire/cable core being tested
are remote from each other.

c. Repeat for the next wire/cable core.

End
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1. Purpose
To check that a cable, wire, spare core or other equipment meets the required
: insulation criteria. Cables carrying signalling circuits are subject to insulation tests.
: In certain cases, such as telecoms cables, special control measures might apply.
2. Wiring / Cable Insulation Test

Carry out CONTINUITY TEST first, to check that the whole cable is continuous.

The acceptable safe values of insulation resistance are shown in NR/SMS/Part/Z05
: (Cable - Reference Values). This document specifies what to do when the

: insulation resistance measured has degraded and requires authorisation for circuits
: to remain in service.

Cables and wires shall be tested at 250V or 1000V with an approved insulation
tester depending on the insulation grade see NR/SMS/PartB/Test/054 (Cable
Insulation Test)

Carry out the following steps:

a) Test earth by insulation testing between the earth terminal to be used and
a separate test earth.

b) CONTINUITY TEST the testing straps to be used.

c) Isolate all conductors of the cable from all circuits.

d) Test insulation between each core and all other cores in the cable
connected together using the testing straps.

e) Test insulation between all cores connected together and earth using the
testing straps.

3. Equipment Insulation Test

Refer to NR/SMS/PartZ/Z05 Clause 3.1 for details.

END
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1. Purpose

This test is to check that each circuit functions correctly after jointing, adding a length of
cable or the renewal of a cable or line wire. It also checks for voltages on the circuit
capable of falsely energising the circuit function. A particular risk is that the cable being
replaced has had one or more crosses between cores at joints (the replacement cable
would be substituted omitting the crosses), or the internal wires attached to either end of
the cable could have been replaced onto the wrong terminations. Either of these
conditions could lead to incorrect functions being operated.

AC equipment with separate local and control coils shall be fed from the same supply.
Where this is not the case STOP and inform your Section Manager (Signals). (AC RELAY
AREAS ONLY)

‘FIRST function’ is the first item of equipment after the affected length of cable to be
directly operated by the circuit under test, e.g. a relay, motor, indicator, etc.

‘FINAL function’ is the indication at the signalling panel or the equipment on site fed by the
circuit(s) under test.

Each circuit in the affected cable shall be tested in the following way (refer to Figure 1)

2. Test

a. Select and Test EACH circuit in the affected cable by following the steps below and
referring to Figure 1.

b. Insert the links, or connect the internal wires, at each end of the affected length for
the circuit to be tested.

c. Arrange for the circuit to be energised.

d. Check correct operation of all AC phase sensitive equipment where local or control
coils are fed from a supply via the cable under test.
(AC RELAY AREAS ONLY)

e. Test the circuit at the FIRST function for correct polarity.
(DC CIRCUITS ONLY)

f. Test the circuit at the FIRST function for correct voltage level.

g. Test that no stray voltage is present at the FIRST function whilst disconnecting the
feed to each leg of the circuit at the first fuse, link or terminal unique to the
operation of the FIRST function, first separately then at the same time. (A Suitable
electronic meter with a 150k ohm shunt attached shall be used.) Reconnect the
feed to each leg.

(CABLES CONTAINING ANY SAFETY CRITICAL CIRCUIT)

OR

Test that no stray voltage is present at the FIRST function when the circuit is de-
energised. (A suitable electronic with a 150k ohm shunt attached shall be used)
(CABLES CONTAINING ONLY NON SAFETY CRITICAL OR REMOTE
CONTROL CIRCUITS)
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h.

FIRST
FUSE

FIRST

\
TERMINAL C C J

Observe that the FIRST function corresponds correctly to the operation of one of its
controlling contacts/devices (refer to Figure 1).

Where the FINAL function is different to the FIRST function, Observe that the
FINAL function corresponds correctly to the operation of one of the controlling
contacts/devices (refer to Figure 1).

(CASCADED RELAY CIRCUITS ONLY)

Repeat all above tests for each remaining circuit.

Test that no voltage can be measured between the supplies fed from different ends
of the cable.

(MICROCORE CABLES ONLY WITH SEPARATE COMMON RETURN
CONDUCTORS)

Check that all unused links are removed.
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Figure 1: Cable Function Test Schematic

End
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1. Purpose

This test is to check that equipment and power supplies (when designed to be) are earth
: free. It makes sure that circuits cannot be falsely operated from spurious feeds. Any earth
: present may originate from bus bars or from equipment.

Where an earth fault detector monitors the equipment the test is not required, but the
detector shall be checked for correct operation before and after any work.

For point machines, this test shall be undertaken whilst each machine is operating normal
and reverse. For level crossings, this test shall be undertaken throughout the operation
cycle.

An appropriately calibrated electronic meter with input impedance of at least 1M ohm fitted
with a 150k ohm shunt shall be used.

All test measurements shall be recorded on DC Busbar & Earth Test record card
(NR/SMS/T051/RC/02), together with the reason for the test.

2. Test

a. Measure the DC voltage between the positive and negative busbars supplying the
equipment to be tested. Record the voltage indicated (V).

b. With one meter lead connected to earth and the other to the positive busbar,
Record the DC voltage indicated (V1). The polarity of the indication can be ignored.

c. With one meter lead connected to earth and the other to the negative busbar,
Record the DC. voltage indicated (V2). The polarity of the indication can be ignored.

d. Disconnect the meter and refer to the reportable, acceptable and safety values
listed in NR/SMS/Part/Z07 applicable to the actual busbar voltage (V). If the
required busbar voltage is not listed select the nearest busbar voltage shown that is
less than the measured voltage.

3. Results

3.1 Less than the Reportable Range

The recorded values of V1, V2 and V1+V2 are less than the reportable range no further
action is required. If any earth fault is found with the voltage below the reportable voltage
range NR/SMS/Part/Z07, and the trend is worsening significantly from previous results,
report to your SM(S) within 24 hours.

3.2 In the Reportable or Maximum Acceptable Range

If the recorded values of V1, V2 and V1+V2 are in the reportable or maximum acceptable
range NR/SMS/Part/Z07, the SM(S) shall be advised within 24 hours.
The SM(S) will decide if any further action is required.
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3.3  More than the Maximum Acceptable Value

If any of the recorded values of V1, V2 and V1+V2 are greater than the maximum
acceptable voltage values NR/SMS/Part/Z07 then the SM(S) shall be advised within 24
hours. The SM(S) will decide if any further action is required.

3.4 More than the Maximum Safety Value

If any of the recorded values of V1, V2 and V1+V2 are more than the maximum safety
voltage values immediate action shall be taken. If the fault cannot be cleared the SM
(Signals) shall be advised immediately and decide the action to be taken.

4, Rectification of Earth Faults

: All earth fault conditions are potentially serious and may be located by methodical
: disconnections.

When an earth fault outside acceptable limits is found, Rectify the fault as corrective
maintenance.

Report to your Section Manager (Signals) the problem and any difficulties rectifying it.
Failure to rectify shall be reported to your Section Manager (Signals) for necessary
remedial action — the report shall be made preferably immediately and certainly within 24
hours.

Check that any earth faults in the “Reportable Region”, or any worsening trends in earth
readings, are rectified or reported in accordance with NR/SMS/EL21 and NR/SMS/EL31.

5. RACI
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RACI is a means of linking process steps to roles as follows:
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R Responsible: the individual(s) who perform an activity — responsible for
action/implementation — although usually only one, R’s can be shared.

A Accountable: the individual who is ultimately accountable including yes/no decision
and power of veto — only one ‘A’ can be assigned

C Consulted: the individual(s) to be consulted prior to a final decision being made or
action taken — two-way communication

I Informed: the individual(s) who need to be informed after a decision is made or action
is taken — one-way communication

End
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1. Purpose

This test is to check that equipment and power supplies (when designed to be) are earth
free. It makes sure that circuits cannot be falsely operated from spurious feeds. Any earth
present may originate from bus bars or from equipment. Where an earth fault detector
monitors the equipment these tests are not required, but the detector shall be checked for
correct operation before and after any work.

For point machines, this test shall be undertaken whilst each machine is operating normal
and reverse.

An appropriately calibrated electronic meter with input impedance of at least 1M ohm shall
be used.

Caution: The 150k ohm shunt shall NOT BE USED with the meter when
A carrying out AC earth tests using the AC busbar earth test adaptor.

All test measurements shall be recorded on AC Busbar & Earth Test record card
(NR/SMS/T051/RC/01), together with the reason for the test.

2. Test

a. Connect the meter set to volts DC to the red and one of the black terminals of the
AC busbar earth test adaptor (see Figure 1).

b. Connect the green and other black terminal of the AC busbar earth test adaptor
together and Measure the battery voltage (VB). Check VB is no less than positive
8V, which shows that the earth test adaptor is working and that the meter is
connected the right way round. If VB is less than 8V, the battery shall be changed.

c. Remove the connection between the green and black terminals. Connect the green
terminal of the adaptor to earth and the black terminal to either the BX or NX
busbar. Record the DC voltage indicated (V1).

d. Reverse the leads to the selected busbar and earth so that the black terminal of the
adaptor is connected to earth and the busbar is connected to the green terminal of
the adaptor. Record the DC voltage indicated (V2).

e. Disconnect the test circuit and refer to the reportable, acceptable and safety values
listed in NR/SMS/Part/Z07 applicable to the actual adaptor battery voltage VB. If the
required adaptor battery voltage is not listed select the nearest battery voltage
shown that is less than the measured voltage.

3. Results
Calculate V1+V2 and V1-V2 (*)
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3.1 Less than the Reportable Range

The recorded values of V1+ V2 and V1-V2 are below the reportable range no further
action is required.

3.2 In the Reportable or Maximum Acceptable Range

If the recorded values of V1+V2 and V1-V2 are in the reportable or maximum acceptable
range, the Section Manager (Signals) shall be advised preferably immediately and
certainly within 24 hours. The Section Manager (signals) shall decide if any further action
is required.

3.3  More than the Maximum Acceptable Value

If any of the recorded values of V1+ V2 and V1-V2 are more than the maximum
acceptable voltage values then the Section Manager (Signals) shall be advised preferably
immediately and immediately within 24 hours. The Section Manager (signals) shall decide
if any further action is required.

3.4 More than the Maximum Safety Value

If any of the recorded values of V1+ V2 and V1-V2 are more than the maximum safety
voltage values immediate action shall be taken. If the fault cannot be cleared the Section
Manager (Signals) shall be advised immediately and decide the action to be taken.

4, Rectification of Earth Faults

All earth fault conditions are potentially serious and may be located by methodical
disconnections. When an earth fault outside acceptable limits is found, Rectify the fault as
corrective maintenance. Report to your Section Manager (Signals) the problem and any
difficulties rectifying it. Failure to rectify shall be reported to your Section Manager
(Signals) for necessary remedial action — the report shall be made preferably immediately
and certainly within 24 hours. Check that any earth faults in the “Reportable Region”, or
any worsening trends in earth readings, are rectified or reported in accordance with
NR/SMS/EL21 and NR/SMS/EL31
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Figure 1: AC Earth Test Circuit
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RACI is a means of linking process steps to roles as follows:

R Responsible: the individual(s) who perform an activity — responsible for

action/implementation — although usually only one, R’s can be shared.

A Accountable: the individual who is ultimately accountable including yes/no decision

and power of veto — only one ‘A’ can be assigned

C Consulted: the individual(s) to be consulted prior to a final decision being made or

action taken — two-way communication

I Informed: the individual(s) who need to be informed after a decision is made or action

is taken — one-way communication

End
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1. Purpose
This test is to check that the correct aspect (including any appropriate indication
: of route) is displayed.
Check that no other aspects, lamps, or signal lamp module are falsely
: illuminated during this test.
2. Test

a. Check the correspondence of each aspect control relay (or test correspondence
of each SSI telegram) to its associated aspect. Additionally, for an electro-
mechanical searchlight signal Test for correct polarity and operation of

mechanism.

b. Check the correspondence of each aspect (or test correspondence of each SSI
telegram) to its associated signal box indication or aspect repeat relay.

c. Check that all fitted lamp proving circuit(s) operate correctly.

d. Check (if provided) that any fitted filament changeover and first filament failure

indication(s) operate correctly.

e. Check (if provided) that the signal post replacement switch returns the signal

back to danger from a proceed aspect.

f. Check that adequate sighting is achieved for all aspects and route indications

NR/SMS/Test/302.

g. Check that there is no ambiguity or conflict with any other signals.

h. Check that there is no ambiguity or conflict with any extraneous lighting.

End
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1. Point Detection and Correspondence Test

This consists of a check followed by three tests. This check and tests need to be
: carried out in the order they are listed in Table 1:

Order | Check or Test Definition

This is to make sure of a correct understanding of the
lie of the points in their normal and reverse positions
This is to make sure that the signal box controlling
device, e.g. lever, controls and indications correspond
with the lie of the points for both normal and reverse
positions.

This is to make sure that all contacts are in the circuit
and effective

Out of Correspondence | This is to make sure that detection cannot be obtained
Test if one or more ends are not in the correct position.

Table 1 — Test Sequence

01 Point Position Check

02 Correspondence Test

03 Detection Test

04

2. Carrying Out the Tests

To assess which point ends need to be tested the term “affected end’ has been
: defined:

a) If point equipment has been changed on any point end that point end is
the ‘affected end’.

b) If a point detection cable is changed between any point ends those point
ends are the ‘affected ends’.

All three tests shall be carried out to all point ends with a common detection circuit
which includes the ‘affected end(s)’.

The point permutation chart (contained in NR/SMTH/Part/02) shall be used.

3. Point Position Check

a) Check that the point number of point end to be tested, as shown on the
signalling plan, corresponds with the number on the point identification
plate.

b) Check that the actual layout of the points relative to adjacent
track/points/signals corresponds with that shown on the signalling plan.

c) Check that you have a correct understanding of the lie of the points in their
normal and reverse positions, as follows:

d) Check that the normal position of the points (as shown on the signalling
plan) agrees with the normal position as indicated by the identification
plates on the points.
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4,

5.

6.

e) Check that you and the Signaller have a common understanding of the
destination route/line for trains travelling over the points in the normal and
reverse positions.

Correspondence Test

Operate the points normal and reverse in turn and perform the following tests for
both positions:

a) Check that the control and detection relays (or voltages, or, in the case of
SSI, the control and detection telegrams) correspond with the lie of the
points.

b) Check that the position of the Signallers control device for the points and
the Signallers’ indications correspond with the lie of the points.

Detection Test

For ALL ends of the set of points, and ALL supplementary detectors where fitted,

break each detection contact three times in succession and check that the correct
local detection relay de-energises each time for both normal and reverse positions
or test that the correct SSI telegram is given for both normal and reverse positions.

For systems with micro switches operate the micro switches which are not
compressed.

For HW point machines, the detection contact springs are arranged in pairs of
: phosphor bronze contacts.

To undertake the detection breaks, break each spring of the pair once, and one of
them for a second time, to achieve the three detection breaks required by this test.

Where the detection contacts are not accessible in the detector, e.g. as in the case
with the Hy-Drive System, the ‘Detection Test’ shall be undertaken by breaking
detection once for each supplementary detector position at the outgoing detection
links in the associated Location Case.

The point detection test for the HPSS shall be carried out as detailed in
NR/SMS/PartB/Test/008 (HPSS Tests) - Supplementary Sensor Integrity and
Detection Test.

Out of Correspondence Test

Out of correspondence condition means that neither the normal or reverse detection
: relay is made or that the SSI telegram is indicating “out of correspondence”.
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During the out of correspondence test, the detection relays or SSI telegrams shall
be continuously monitored to check that detection is only made at the correct phase
of the tests.

To facilitate the monitoring of the detection relays or telegram, the points shall be
operated manually (as required by SMTH) at such a rate that any false operation of
relays or telegrams can be observed.

Out of Correspondence shall not be tested between the point operating mechanism
and any supplementary detectors fitted to the same end.

Point detection (Steps b) & f) below) shall be checked at the relay or detector
concerned (rather than at the signal box indication) or by testing for the correct SSI
telegram. In certain cases, it may be tested on the KR circuit.

§At certain installations the circuitry can be designed to cut the feed path to the
: detection circuit when detection is lost for five seconds.

To facilitate testing it can be necessary to maintain the feed to the circuit (WCR,

: WJR or equivalent) to make sure continued operation for the duration of the test.

: This is the case, for example, where the points are fitted with a separate controller.
: Any such requirement should be confirmed by reference to the diagrams, recorded
: as part of the record of test and restored on completion of the Out of

: Correspondence test.

The Out of Correspondence test shall be recorded to assist the Maintenance Tester
in performing the test. The permutation chart grid sheets are provided for this
purpose, see NR/SMTH/Part/02.

a) Normalise all ends. Refer to the first step of the permutation chart.
b) Isolate (only) the ends indicated by a zero (0) on the permutation chart.

c) Ask the Signaller to operate the points to reverse. Check they indicate out
of correspondence.

d) Manually operate the isolated end(s) to reverse. Check that reverse
detection is only given at full reverse position.

e) Leave the isolated ends isolated. Ask the Signaller to operate the points to
normal. Check they indicate out of correspondence.
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f) Manually operate the isolated end(s) to normal. Check that normal
detection is only given at full normal position.

g) Repeat Steps b) to f) following the next step on the permutation chart until

all permutations are complete.
h) Reconnect the isolated point drive(s).

Point Permutation Chart Examples

.

i

Figure 1 — Shows three separate detection circuits
EA & B ends share same detection circuit (common KR or SSI input).
C & D ends share same detection circuit (common KR or SSI input).
E & F ends share same detection circuit (common KR or SSI input).
If A is the affected end, test A to B using the permutation chart for 2 ends.

EA completed permutation chart grid sheet for this example would look like this:

No. Eni 01 Eng 02 Tick
01 0 0 v
02 0 1 v
03 1 0 v

Table 2 — Shows a completed grid sheet for one detection circuit

A B, C, D, E & F share same detection circuit (common KR). If A is the affected
:end, test Ato B to C to D to E to F using the point permutation chart for 6 ends.

END



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part 03/Test B09

Defined Test: Absolute Block Controls Test

Issue No. 05 \ Issue Date: 05/03/11 Compliance Date: 03/09/11

1. Block Controls Nomenclature

Normal (Line Blocked)
Refers to commutator / indications in the central / vertical position.

Compulsory Train on Line Block (CTOLB)

When the controlling track circuit(s) is occupied, the block will automatically register TRAIN
ON LINE regardless of the position of the commutator. To restore the block to either LINE
CLEAR or NORMAL (LINE BLOCKED) the controlling track circuit(s) must be clear and
the commutator placed at TRAIN ON LINE and then at LINE CLEAR or NORMAL (LINE
BLOCKED) as required.

One Acceptance Block (OAB) (also known as Welwyn Block and One Train Block)

The same as CTOLB with the additional requirement that once a LINE CLEAR has been
given it is not possible to give a further LINE CLEAR until the controlling track circuit(s) of
the home signal has been occupied and cleared and the signal restored, or the signaller
has operated a time release. There are currently two types of ONE ACCEPTANCE
BLOCK (OAB):

Type 1 Where the TRAIN ON LINE indication remains when the controlling track
circuit is cleared.

Type 2 Where the TRAIN ON LINE indication returns to NORMAL (LINE
BLOCKED) when the controlling track circuit is cleared.
2, Test

This test is to check for the correct operation of all absolute block equipment in three
stages:

Stage 1: Tests the system to prove that no LINE CLEAR can be given with any
normal contact broken.

Stage 2: Tests to prove that the controlling track circuit occupied restores the
block to TRAIN ON LINE (separate tests for type 1 & type 2 OAB).

Stage 3: Tests to prove that a LINE CLEAR is required to release the starting
signal (LINE CLEAR releases ONLY).

The starting point for each stage is with the block restored, if necessary by using the
ABSOLUTE BLOCK RECOVERY TEST.

21 Stage 1: No LINE CLEAR with any normal contact broken

1. Place the commutator to LINE CLEAR. Check that the block indicator shows LINE
CLEAR.

2. Place the commutator to NORMAL then to LINE CLEAR. Check that the block
indicator shows NORMAL (LINE BLOCKED) (OAB ONLY).

3. Use the ABSOLUTE BLOCK RECOVERY TEST to restore the block (‘OAB’ ONLY).
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2.2

10.

11.

12.

13.

14.

15.

16.

17.

2.3

Check that LINE CLEAR cannot be given with the first contact in the normal proving
circuit broken (see wiring diagrams).

Restore the first contact in the normal proving circuit. Check that LINE CLEAR can
be given.

Repeat steps 03 to 05 for any additional contact in the normal proving circuit.

Stage 2: Prove controlling track circuit occupied restores the block to TRAIN
ON LINE. (CTOLB and OAB type 1 ONLY)

Place the commutator to LINE CLEAR. Check the block indicator shows LINE
CLEAR.

Check the block indicator shows TRAIN ON LINE for the 1st controlling track circuit
occupied and cleared (see wiring diagrams).

Place the commutator to NORMAL (LINE BLOCKED). Check the block indicator
continues to show TRAIN ON LINE.

Place the commutator to LINE CLEAR. Check the block indicator continues to show
TRAIN ON LINE.

Place the commutator to NORMAL (LINE BLOCKED). Check the block indicator
continues to show TRAIN ON LINE.

Place the commutator to TRAIN ON LINE. Check the block indicator continues to
show TRAIN ON LINE.

Place the commutator to NORMAL (LINE BLOCKED). Check the block indicator
shows NORMAL (LINE BLOCKED).

Repeat steps 07 to 13 for any additional controlling track circuit restoring the block
first where necessary.

Check the block indicator shows TRAIN ON LINE for the 1st controlling track circuit
occupied and cleared (see wiring diagrams).

Place the commutator to TRAIN ON LINE. Check the block indicator continues to
show TRAIN ON LINE.

Place the commutator to NORMAL (LINE BLOCKED). Check the block indicator
shows NORMAL (LINE BLOCKED).

Stage 2: Prove controlling track occupied restores the block to TRAIN ON
LINE. (OAB TYPE 2 ONLY)

Place the commutator to LINE CLEAR. Check the block indicator shows LINE CLEAR.

18.

Check the block indicator shows TRAIN ON LINE for the 1st controlling track circuit
occupied and cleared (see wiring diagrams).
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19.

20.

21.

22.

23.

24.

25.

26.

24

27.

o

28.

29.

30.

31.

32.

Place the commutator to NORMAL (LINE BLOCKED). Check the block indicator
shows NORMAL (LINE BLOCKED).

Check the block indicator shows TRAIN ON LINE for the 1st controlling track circuit
occupied (see wiring diagrams).

Check the block indicator shows NORMAL (LINE BLOCKED) for the 1st controlling
track circuit cleared (see wiring diagrams).

Place the commutator to TRAIN ON LINE. Check the block indicator shows TRAIN
ON LINE.

Check the block indicator shows TRAIN ON LINE for the 1st controlling track circuit
occupied.

Place the commutator to NORMAL (LINE BLOCKED). Check the block indicator
continues to show TRAIN ON LINE.

Check the block indicator shows NORMAL (LINE BLOCKED) for the 1st controlling
track circuit cleared.

Repeat steps 18 to 26 for any additional controlling track circuit restoring the block
first where necessary.

Stage 3: Prove that LINE CLEAR is required to release starting signal (LINE
CLEAR RELEASE ONLY)

Check that the starting signal can be released while the block indicator is at LINE
CLEAR.

Where 'one train' control applies, the track circuit ahead of the starting signal
must be occupied and cleared to remove the LINE CLEAR release.

Check that the starting signal cannot be released again with the same LINE
CLEAR.

Check that the starting signal cannot be released while the block indicator is at
TRAIN ON LINE and at NORMAL (LINE BLOCKED).

Check that the starting signal at the adjacent signal box can be released while the
commutator is at LINE CLEAR.

Check that the starting signal at the adjacent signal box cannot be released while
the commutator is at TRAIN ON LINE and at NORMAL (LINE BLOCKED).

Use the ABSOLUTE BLOCK RECOVERY TEST to restore the block.

End

Page 3 of 3



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part03/Test/B10

Defined Test: Tokenless Block Controls Test (BRB Type)

Issue No: 06 \ Issue Date: 05/12/2020 \ Compliance Date: 05/06/2021

General

When the controlling track circuit(s) or treadle(s) is occupied, the block will
: automatically register TRAIN IN SECTION regardless of the position of the
: acceptance switch.

To restore the block the controlling track circuit(s) or treadle(s) of the home signal
: must have been occupied and cleared and, at the receiving signal box, the
: acceptance switch placed to NORMAL and the TRAIN ARRIVED plunger operated.

Tokenless Block Controls Test

10.

11.

12.

13.

14.

This test is to check for the correct operation of all BRB tokenless block equipment:
Check the block indicator shows NORMAL at both signal boxes.
Place the acceptance switch to ACCEPT.
Check the block indicator shows NORMAL at both signal boxes.
Check that the starting signal cannot be released at both signal boxes.
Check the block indicator shows NORMAL at both signal boxes with the first contact
in the normal proving circuit broken and the OFFER button operated at the adjacent

signal box (see wiring diagrams).

Restore the first contact in the normal proving circuit while the OFFER button
continues to be operated at the adjacent signal box.

Check the block indicator shows TRAIN ACCEPTED at both signal boxes.
Check that the starting signal cannot be released.
Check that the starting signal can be released at the adjacent signal box.

Check the block indicator shows TRAIN IN SECTION at both signal boxes for the
first controlling track circuit or treadle occupied and cleared (see wiring diagrams).

Recreate the effect of a passing train in the approaching direction.
Check the block indicator shows TRAIN IN SECTION at both signal boxes.

Operate the TRAIN ARRIVED button. Check the block indicator shows NORMAL at
both signal boxes.

Repeat steps 2 to 13 for any additional contact in the normal proving circuit and for
any additional controlling track circuit or treadle.
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15.  Place the acceptance switch to NORMAL.
16.  Check the block indicator shows NORMAL at both signal boxes.
17.  Place the acceptance switch to ACCEPT at the adjacent signal box.
18.  Check the block indicator shows NORMAL at both signal boxes.
19.  Check that the starting signal cannot be released at both signal boxes.
20. Operate the OFFER button. Check the block indicator shows TRAIN ACCEPTED at
both signal boxes.
21.  Check that the starting signal cannot be released at the adjacent signal box.
22.  Check that the starting signal can be released.
23. Check the block indicator shows TRAIN IN SECTION at both signal boxes for any
controlling track circuit or treadle occupied and cleared.
24. Recreate the effect of a passing train to the adjacent signal box.
25.  Check the block indicator shows TRAIN IN SECTION at both signal boxes.
26. Operate the TRAIN ARRIVED button at the adjacent signal box. Check the block
indicator shows NORMAL at both signal boxes.
Prove block release winder operates correctly (MODIFIED SYSTEMS WITH
BLOCK RELEASE WINDER ONLY)
27.  Turn the winder until the N disappears. Check that the winder cannot be turned
anticlockwise.
28. Check the block indicator shows TRAIN IN SECTION at both signal boxes.
29.  Continue to turn winder. Check the block indicators at both signal boxes show
TRAIN IN SECTION until the N fully reappears.
NOTE: This should take a minimum of 30 seconds, if it does not, inform your
: SM(S).
30. Check the block indicator shows NORMAL at both signal boxes.

END
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1. General

When the controlling track circuits(s) or treadle(s) is occupied, the block will automatically
register TRAIN GOING TO regardless of the position of the acceptance switch. To restore
the block the controlling track circuit(s) or treadle(s) of the home signal must have been
occupied and cleared and, at the receiving signal box, the acceptance switch placed to
NORMAL and the ringing key operated.

2. Test

This test is to check for the correct operation of all Open/Sealed cancel type tokenless
block equipment.

1. Check the block indicator shows NORMAL at both signal boxes.

2. Place the acceptance switch to REVERSE. Check the block indicator shows
NORMAL at both signal boxes.

3. Check that the starting signal cannot be released at both signal boxes.

4. Check the block indicator shows NORMAL at both signal boxes with the first contact
in the normal proving circuit broken and the ringing key operated at the adjacent
signal box (see wiring diagrams).

5. Restore the first contact in the normal proving circuit while the ringing key continues
to be operated at the adjacent signal box.

6. Check the block indicator shows TRAIN COMING FROM.

7. Operate the ringing key. Check the block indicator shows TRAIN GOING TO at the
adjacent signal box.

8. Check that the starting signal cannot be released.

9. Check that the starting signal can be released at the adjacent signal box.

10.  Operate the ringing key and the OPEN CANCEL button at the adjacent signal box.
11.  Check the block indicator shows TRAIN COMING FROM.

12.  Place the acceptance switch to NORMAL. Check that the TRAIN COMING FROM
indication is extinguished.

13.  Operate the ringing key. Check the block indicator shows NORMAL at the adjacent

signal box.

14.  Operate the ringing key at the adjacent signal box. Check the block indicator shows
NORMAL.

15.  Occupy and then clear the first controlling track circuit or treadle (see wiring
diagrams).

16.  Check the block indicator shows TRAIN GOING TO.
17.  Check the block indicator shows TRAIN COMING FROM at the adjacent signal box.

18.  Operate the ringing key at the adjacent signal box. Check the block indicator shows
NORMAL.
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19. Repeat steps 02 to 18 for any additional contact in the normal proving circuit and for
any additional controlling track circuit or treadle.

20. Place the acceptance switch to REVERSE at the adjacent signal box. Check the
block indicator shows NORMAL at both signal boxes.

21.  Operate the ringing key. Check the block indicator shows TRAIN COMING FROM
at the adjacent signal box.

22.  Operate the ringing key at the adjacent signal box. Check the block indicator shows
TRAIN GOING TO.

23. Check that the starting signal cannot be released at the adjacent signal box.

24.  Check that the starting signal can be released.

25.  Operate the ringing key and the OPEN CANCEL button.

26. Check the block indicator shows TRAIN COMING FROM at the adjacent signal box.

27. Place the acceptance switch to NORMAL at the adjacent signal box.

28. Check that the TRAIN COMING FROM indication is extinguished at the adjacent
signal box.

29. Operate the ringing key at the adjacent signal box. Check the block indicator shows
NORMAL.

30. Operate the ringing key. Check the block indicator shows NORMAL at the adjacent
signal box.

31.  Place the acceptance switch to REVERSE at the adjacent signal box. Check the
block indicator shows NORMAL at both signal boxes.

32. Operate the ringing key. Check the block indicator shows TRAIN COMING FROM
at the adjacent signal box.

33. Operate the ringing key at the adjacent signal box. Check the block indicator shows
TRAIN GOING TO.

34. Place the acceptance switch to NORMAL at the adjacent signal box.

35. Operate the ringing key and OPEN CANCEL button with the first contact in the
normal proving circuit broken (see wiring diagrams).

36.  Check the block indicator shows TRAIN COMING FROM at the adjacent signal box.

37. Restore the first contact in the normal proving circuit.

38. Operate the ringing key, whilst operating the SEALED CANCEL button at the
adjacent signal box.

39.  Check the block indicator shows NORMAL at the adjacent signal box.

40. Operate the ringing key at the adjacent signal box. Check the block indicator shows
NORMAL.

41. Repeat steps 34 to 40 for any additional contact in the normal proving circuit (see

wiring diagrams).
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42. Place the acceptance switch to REVERSE.

43.  Operate the ringing key at the adjacent signal box. Check the block indicator shows
TRAIN COMING FROM.

44.  Operate the ringing key. Check the block indicator shows TRAIN GOING TO at the
adjacent signal box.

45.  Occupy and then clear the first controlling track circuit or treadle at the adjacent
signal box.

46. Operate the SEALED CANCEL button. Check the block indicator shows TRAIN
COMING FROM.

47.  Continue to operate the SEALED CANCEL button whilst holding in the ringing key
at the adjacent signal box.

48. Check the block indicator continues to show TRAIN COMING FROM.

49. Place the acceptance switch to NORMAL.

50. Operate the SEALED CANCEL button, whilst holding in the ringing key at the
adjacent signal box. Check the block indicator shows NORMAL.

51.  Operate the ringing key. Check the block indicator shows NORMAL at the adjacent
signal box.

52. Repeat steps 42 to 51 for any additional controlling track circuit or treadle.

53.  Occupy and clear the first controlling track circuit and incoming arm of treadle.

54. Place the acceptance switch to NORMAL

55.  Operate the ringing key. Check the block indicator shows NORMAL at the adjacent
signal box.

56. Operate the ringing key at the adjacent signal box. Check the block indicator shows
NORMAL.

57. Check SEALED CANCEL glasses are replaced at both signal boxes.

End
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1. General
The block indicator uses white lights for indications. NORMAL is no light showing.
2, Test
: This test is to check for the correct operation of all direction lever tokenless block
: equipment.
1. Use the TOKENLESS CO-OPERATIVE CANCEL TEST to restore the block.
2. Check that the starting signal cannot be released at both signal boxes.
3. Operate the acceptance lever to REVERSE at both signal boxes at the same time.
Check that there are no indications at both signal boxes.
4. Replace the acceptance lever to NORMAL at both signal boxes. Check the block
indicator shows NORMAL at both signal boxes.
5. Operate the acceptance lever to REVERSE at the adjacent signal box.
6. Check the block indicator shows TRAIN ACCEPTED.
7. Check the acceptance lever cannot be operated to REVERSE.
8. Use the TOKENLESS CO-OPERATIVE CANCEL TEST to restore the acceptance
lever at the adjacent signal box.
9. Check the block indicator shows NORMAL at both signal boxes.
10.  Check the acceptance lever cannot be operated REVERSE with the first contact in
the normal proving circuit broken (see wiring diagrams).
11.  Restore the first contact in the normal proving circuit.
12.  Operate the acceptance lever to REVERSE.
13.  Check the block indicator shows TRAIN ACCEPTED.
14.  Check the acceptance lever at the adjacent signal box cannot be operated to
REVERSE.
15. Use the TOKENLESS CO-OPERATIVE CANCEL TEST to restore the acceptance

lever.
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16. Check the block indicator shows NORMAL.

17. Repeat steps 10 to 16 for any additional contact in the normal proving circuit.

END
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1. General

The check sequence in the token testing table is designed for either two or three token
instruments.

2, Test

This test is to check that only ONE token can be released from the system at any one
time.

a. Check all tokens are electrically locked in the instruments.

m If a token is missing from the system (Pilotman, damage) one token may be
removed from the system for testing purposes, and the situation recorded as part

of the record of test.

If there are insufficient tokens in the system, then spare tokens may be added to
the system for testing purposes, and the situation recorded as part of the record of
test.

b. Carry out token tests as shown in the following token testing table. (For two
instruments carry out tests 01 to 11, for three instruments carry out tests 01 to 28).

m A token can only be withdrawn electrically when there is an even number of
tokens in the system.

Token Block Controls Test Table

Test Instrument|Instrument| Instrument
01 02 03
01 WE G -
02 0 G -
03 G 0 -
04 R - -
05 G WE -
06 G 0 -
07 0 G -
08 - R -
09 WM WM -
10 REPEAT TESTS1TO 8
11 R R -
12 G G WE
13 G G 0
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Test Instrument|Instrument| Instrument
01 02 03
14 0 G 0
15 G 0 0
16 - - R
17 G WE 0
18 G G 0
19 - R -
20 WE G 0
21 G G 0
22 R 0
23 WM - WM
24 REPEAT TESTS 12 TO 22
25 R - R
26 - WM WM
27 REPEAT TESTS 12 TO 22
28 - | R R
Abbreviation | Meaning
0 Unable to withdraw token
R Replace token
WE Withdraw token electrically
WM Withdraw token manually
G Give release

End
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General
1. Test

This test is to check that only ONE tablet can be released from the system at any
: one time.

a) Check all tablets are electrically locked in the instruments.

b) Carry out tablet tests as shown in the following tablet testing table.

Test Instrument 01 |Instrument 02
01 WE G
02 0 G
03 G 0
04 R -
05 G WE
06 G 0
07 0 G
08 - R

Table 1 - Tablet Block Controls Test Table

Abbreviation Meaning
0 Unable to withdraw token
R Replace token
WE Withdraw token electrically
G Give release

Table 2 — Token Test Abbreviations

END
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1. General

The check sequence in the token testing table is designed for either two or three token
instruments. Note that step b. applies to all installations apart from the Whitby branch and
step c. applies to the Whitby branch only (the Battersby-Glaisdale, & Glaisdale — Whitby
sections where there is no signaller at any end. It takes account of the local wiring to allow
the systems to be tested as groups of two machines).

2. Test

This test is to check that only ONE token can be released from the system at any one
time.

a. Check all tokens are electrically locked in the instruments.

removed from the system for testing purposes, and the situation recorded as part

If a token is missing from the system (Pilotman, damage) one token may be
of the record of test.

If there are insufficient tokens in the system, then spare tokens may be added to
the system for testing purposes, and the situation recorded as part of the record of
test.

b. ALL INSTALATIONS EXCEPT WHITBY BRANCH:
Carry out token tests as shown in the token testing table 01. (For two instruments
carry out tests 01 to 11, for three instruments carry out tests 01 to 28).

c. WHITBY BRANCH ONLY:
These systems shall be tested as a sequence of separate two instrument tests
where the systems are numbered from one end of the system in sequence. 1, 2, 3,
(4), with 2, (3) as intermediates.

. Three Instrument System: - Test 02&01, 02&03.

. Four Instrument System: - Test 02&01, 02&04, 03&01, 03&04. (1 and 4 are
the ends of the system)

Carry out token tests as shown in the token testing table 02.

o A token can only be withdrawn electrically when there is an even number of tokens
in the system.
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Token Block Controls Test Table 01

Test Instrument | Instrument |Instrument
01 02 03
01 | co, we % - -
02 GO, 0 - -
03 GO 0 -
04 R - -
05 G WE * -
06 G,0 0 -
07 0 - -
08 - R -
09 WM WM -
10 REPEAT TESTS 1 TO 8
11 R R -
12 G - WE %
13 G - 0
14 0 0 -
15 GO, 0 - -
16 - - R
17 G WE -
18 G - 0
19 - R
20 GO, WE - -
21 G - 0
22 R - -
23 WM - WM
24 REPEAT TESTS 12 TO 22
25 R - R
26 - WM WM
27 REPEAT TESTS 12 TO 22
28 - R R
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Token Block Controls Test Table 02

Test Base Second
Instrument Instrument
01 | Go, we % -
02 GO, 0 -
03 - GO,0
04 R -
05 - GO, WE %
06 - GO,0
07 GO,0 -
08 - R
09 WM WM
10 REPEAT TESTS1TO 8
11 R R
12 REPEAT TESTS FOR NEXT
PAIR OF MACHINES

*: Immediately after withdrawing a token, an attempt shall quickly be made to withdraw a

second token during the same galvanometer deflection or indication

Abbreviation | Meaning

0 Unable to withdraw token
R Replace token

WE Withdraw token electrically

WM Withdraw token manually
G Give release

GO Give own release

End
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1. General
The check sequence in the token testing table is suitable for two, three, or four token
instruments.
2. Test

This test is to check that that only ONE token can be released from the system at any one

time

a. Check all tokens are electrically locked in the instruments.

If a token is missing from the system (Pilotman, damage) one token may be
removed from the system for testing purposes, and the situation recorded as part of
the record of test.

If there are insufficient tokens in the system, then spare tokens may be added to the
system for testing purposes, and the situation recorded as part of the record of test.

Carry out the token tests as shown in the following token testing table, using the
columns appropriate to the number of instruments in the system.

. For two instruments carry out tests 1 to 19
. For three instruments carry out tests 1 to 25
. For four instruments carry out tests 1 to 34

A token can only be withdrawn electrically when there is an even number of tokens

in the system.

Test Instrument | Instrument |Instrument| Instrument
01 02 03 04
01 | g, we % - - -
02 G,0 - - -
03 G 0 0 0
04 R - - -
05 - G, WE¥ - ]
06 - G,0 - -
07 0 G 0 0
08 - R - -
09 - - G, WE % -
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Test Instrument | Instrument |Instrument| Instrument

01 02 03 04

10 - - G, 0 -

11 0 0 G 0

12 - - R -

13 - - - G, WE %

14 - - - .0

15 0 0 0 G

16 - - - R

17 WM WM - -

18 REPEAT TEST 1 TO 16

19 R R - -

20 WM - WM -

21 REPEAT TEST 1 TO 16

22 R - R -

23 - WM WM -

24 REPEAT TEST 1 TO 16

25 - R R -

26 WM - - WM

27 REPEAT TEST 1 TO 16

28 R - - R

29 - WM - WM

30 REPEAT TEST 1 TO 16

31 - R - R

32 - - WM WM

33 REPEAT TEST 1 TO 16

34 - | - | R R

* : Immediately after withdrawing a token, an attempt shall quickly be made to withdraw
a second token during the same galvanometer deflection or indication

Abbreviation | Meaning
0 Unable to withdraw token
R Replace token
WE Withdraw token electrically
G Give release on local instrument (NSTR)

or Give release from signal box (NST)

End
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BLOCK CONTROLS NOMENCLATURE
Normal (Line Blocked)

Refers to commutator / indication in the central / vertical position.
Compulsory Train on Line Block (CTOLB)

When the controlling track circuit(s) is occupied, the block automatically registers
: TRAIN ON LINE regardless of the position of the commutator.

To restore the block to either LINE CLEAR or NORMAL (LINE BLOCKED) the
: controlling track circuit(s) should be clear and the commutator placed at TRAIN ON
: LINE and then at LINE CLEAR or NORMAL (LINE BLOCKED) as required.

One Acceptance Block (OAB) (also known as Welwyn Block and One Train Block)

: The same as ‘CTOLB’ with the additional requirement that once a LINE CLEAR has
: been given it is not possible to give a further LINE CLEAR until the controlling track

: circuit(s) of the home signal has been occupied and cleared and the signal restored,
: or the Signaller has operated a time release.

There are currently two types of ONE ACCEPTANCE BLOCK (‘OAB’):

a) Type 1 - Where the TRAIN ON LINE indication remains when the
controlling track circuit is cleared.

b) Type 2 - Where the TRAIN ON LINE indication returns to NORMAL (LINE
BLOCKED) when the controlling track circuit is cleared.

BLOCK RECOVERY TEST

: This test is to verify that the block restoration circuitry is effective (where fitted with

: ‘OAB’). It can be used to restore the block during the NR/SMTH/Part03/Test/B09

: (Defined Test: Absolute Block Controls Test) or following the replacement of a block
: instrument, block switch, block release winder or timer.

The indication given by the block indicator at the end of step 4 shows either TRAIN
: ON LINE or NORMAL (LINE BLOCKED). This is due to differences in the signalling
: circuitry of the former regions.

If required, the block can be restored during the test by carrying out steps 9 or 13
: (as applicable) where a block release winder is provided or at step 16 where a block
: release timer is provided.
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All Types

1.

Place the commutator to LINE CLEAR. Check the block indicator shows LINE
CLEAR.

Place the commutator to NORMAL (LINE BLOCKED). Check the block indicator
shows NORMAL (LINE BLOCKED).

Place the commutator to LINE CLEAR. Check the block indicator shows NORMAL
(LINE BLOCKED).

Where a Block Release Winder is Provided

4.

10.

11.

12.

Turn the winder until the N disappears. Check the winder cannot be turned
anticlockwise.

Observe the block indicator, if it shows TRAIN ON LINE carry out steps 5 to 10.
If the block indicator shows NORMAL (LINE BLOCKED) carry out steps 11 to 14.
Check the block indicator shows TRAIN ON LINE.

Continue to turn winder until the N fully reappears. Check the block indicator shows
only TRAIN ON LINE.

NOTE: This should take a minimum of 30 seconds, if it does not, inform your
: SM(S).

Place the commutator to NORMAL (LINE BLOCKED). Check the block indicator
shows NORMAL (LINE BLOCKED).

If block does not restore to NORMAL (LINE BLOCKED), check wiring diagrams and
place the commutator to TRAIN ON LINE then NORMAL (LINE BLOCKED) if
required.

Place the commutator to LINE CLEAR. Check the block indicator shows LINE
CLEAR.

Place the commutator to TRAIN ON LINE. Turn the winder until the N disappears
and fully reappears. Check the block indicator shows only TRAIN ON LINE.

Turn the commutator to NORMAL (LINE BLOCKED). Check the block indicators at
both signal boxes show NORMAL (LINE BLOCKED).

Check that the block indicator shows NORMAL (LINE BLOCKED).

Continue to turn the winder. Check that the block indicator only shows LINE CLEAR
when the N fully reappears.
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NOTE: This should take a minimum of 30 seconds, if it does not, inform your
: SM(S).

13.  Place the commutator to TRAIN ON LINE. Turn the winder until the N disappears
and fully reappears. Check the block indicator shows only TRAIN ON LINE.

14.  Turn the commutator to NORMAL (LINE BLOCKED).
Check the block indicators at both signal boxes show NORMAL (LINE BLOCKED).
Where a Block Release Timer is Provided

15.  Start the timer running. Check the block indicator can only show LINE CLEAR when
the timing sequence is complete.

16.  Place the commutator to TRAIN ON LINE. Start the timer running.
17.  When timing is complete, turn the commuter to NORMAL (LINE BLOCKED). Check
the block indicators at both signal boxes show NORMAL (LINE BLOCKED).

END
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1. Test

This test is to check that that the block restoration circuitry is effective. It can be used to
restore the block during the

TOKENLESS BLOCK CONTROLS TEST (DIRECTION LEVER) or following the
replacement of any associated equipment.

During a TOKENLESS BLOCK CONTROLS TEST (DIRECTION LEVER), start at step 4 to
restore the block.

15.  Operate the acceptance lever to REVERSE.
16. Check the block indicator shows TRAIN ACCEPTED.

17.  Check the acceptance lever at the adjacent signal box cannot be operated to
REVERSE.

18.  Check the acceptance lever can only be restored NORMAL when operating the
CANCEL button at both signal boxes simultaneously.

19.  Check the block indicator shows NORMAL at both signal boxes.

End
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\ Includes: \ Single Line Control and TOPS Presence Detectors

A

1.

The presence of any metallic object (tools, rings, watches, steel toe caps
in boots etc) above and close to the sensor will be detected, and
connected control systems will be activated.

Where the sensor and control unit are powered from a battery-backed
supply, the battery shall not be disconnected without first disconnecting
the AC feed.

FREDDY treadles are not approved for use on Network Rail Infrastructure and will
be removed in due course. This Test is provided only for testing existing FREDDY
treadles, pending their removal. Observe the block indicator, if it shows TRAIN ON
LINE carry out steps 5 to 10. If the block indicator shows NORMAL (LINE
BLOCKED) carry out steps 11 to 14.

General

A possession of the equipment is required with the necessary disconnections to ensure
that routes cannot be set.

For 'One Train Working' sections, ensure that the section indicator in the controlling signal
box shows 'Occupied' or 'Train in Section'.

For TOPS reporting presence detectors, check that no local wagon movements will take
place whilst testing is being carried out.

2,

FREDDY Set-up Details

Nominal

delay Straps
(Seconds)

0.25 A5 — A6

2.00 A5 — A8, A6 — A7
4.00 A5 — A7, A6 — A8
6.00 A6 — A7

8.00 A6 — A8

Infinite None

Delayed release for normally de-energised configuration

Capacitor/resistor (C1 / RS1) gives a built in delay of 6 seconds. Other combinations may
be added externally to give other times.
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3. Circuit Details

3.1  Freddy Internal Wiring

; ; N —

COMTROL el T 3 ‘_a_.—mi.

HOUSED 1N A T i
1

BR 938 CASE

Fim COCE 6022 0 i R2 !
CaT ) Aaa-ZEI0 . l ] |5
I I

- L3 D3
5 _h

L]

|

=
;

TEBrdl Ml S i in .'
BS_ 1 & C2 WNOT wSED i 1
cx =Ll [ o
o - =%
(] T !
o & .
[] [ ]
' oz .
- ﬂl - — e L
1 ; i
1 B2 cl ASE Bal
it [t -——
oo 2@ g
J LFE Ceae !
ELEC L
GREEN LED ALROSS H3 F 2 m !
COlLS OF ALD h | | | i
M CATES wHEH I i
: DEL AT =
RELMY EMERGI SED - it T i
| 1 Al g

S e —
i | |
1 1

i
i
| S5
: o -
! E-EJF' 1= i
[
455 Lz o7
! o T .
i i
y BE HL & Ti
OUTPUT COMTACTS - At LW
FE TaL sPETAL - | gs ] n
TEA PSAY &L - i i
B. 334 Z4v OC : i
1. @88a 4@y OC 'éq;g. RLZ C?i
'es :
- - !
e =t

Page 2 of 8



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part 03/Test B19

Defined Test: FREDDY Test

Issue No. 05 | Issue Date: 05/03/11 | Compliance Date: 03/09/11

3.2 One Train Working Application
see BRS-SW67-52 for associated relay circuits
(with Control Unit RL2 contacts substituted for QRR contacts)
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3.3 Equivalent Operating Diagrams
(1) Normally Energised Configuration
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4. Tests

4.1 One Train Working Circuits

The relay nomenclature used is typical and may not be found at all installations.

1. Monitor local train control relays for correct operation. Check that the orange or
yellow fault LED is out and the green LED is illuminated.

2. Run a dummy wheel slowly across the sensor head in the 'onto single line'
direction. Record the head detecting (relay) LED relay voltage.

3. When the presence of the dummy wheel is detected, Check that the relay
mechanical indicator flag operates and Check that the green LED goes out.

4. Check either by 'closed loop supervision' of spare relay contacts RL2 or by
observation of the relay operation that both RL1 and RL2 relays have operated.

RL2 is a repeat for RL1

5. When RL2 has operated, Check that either the (OTW)SR relay or the QNR and the
(OTW)SR relays drop together and the QRR picks. (OFF1)TCSR and
(OFF2)TCSR should remain down. Check that the green LED remains out for 6-8
seconds and Record the RL1 fixed time delay.

6. Check that both RL1 and RL2 relays drop smartly following the delay period.

7. Drop the leaving or exit track circuit(s) from the single line.

8. Repeat steps 02 and 03 and Check that the controls have operated and the green
LED is out. After RL2 has operated, Check that either the QRR relay has operated
or the back contacts of RL2 have energised (OFF1)TCSR.

9. After (OFF1)TCSR has operated, Check that the sequencing relay (OFF2)TCSR
has operated.

10.  Clear the leaving or exit track circuit(s). With both (OFF1)TCSR and (OFF2)TCSR

up, Check that the (OTW)SR has picked and stuck.
The sequence to achieve this is:

a) RL2 operated and held by RL1 delay network (or combination QRR/RL2),

O

RL2 operated and held by RL1 delay network,

o O

Operation (sequentially) of (OFF)TCSRs,

Repick of (OTW)SR,

) Time out of RL1/RL2,

g) Exit track circuits clear, (OFF)TCSRs down with TPR or TZR up,

D

)
)
) Exit track circuits occupied,
)
)

—h
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11.

12.
13.
14.
15.

16.

17.

18.
19.

20.

21.
22.

h) QNR (or FREDDY/RLZ2) 'Normal' to allow stick up of (OTW)SR,
i) Single line section clear, following full 'OFF' sequential control.

Check with the signaller that upon restoration of indication and route controls that
the single line section shows 'Clear".

Ask the signaller to set a signalled route onto the single line section.

Check that the 'onto single line' signal is showing a proceed aspect.
Repeat as above for 'train onto single line'.

Check with the signaller that the single line indication shows occupied after:

a) 'Onto single line' signal has been cleared and berth/approach track circuits
occupied,

b) FREDDY operating sequence,

c) 1stwheel replacement of 'onto single line' signal following occupation of track
circuits,

d) FREDDY sequence complete and track circuits clear,
e) 'Train on Branch' indicated at the signal box,

f) Either sectional route release or TORR occurs to clear USR locking and route
control normalised,

g) Check that another functioned route to the single line will be locked out with the
branch occupied.

Ask the signaller to clear the 'exit from single line' signal (in certain cases this may
be approached released by the exit track circuits)

Drop the exit track circuits and Check the 'exit from single line' signal clears to a
proceed aspect.

Operate FREDDY.

Simulate a train off the single line by occupying and clearing track circuits,. Check
that 1st wheel replacement replaces the exit signal to red.

With FREDDY normal, Check the state of the single line indication with the signaller
following final clearance of the exit track circuits (ahead of the FREDDY in direction
of travel).

These are the 'onto single line' track circuits. steps 11 to 14.

Check that single line indication shows clear.

Check that sectional route release has started. (It may not be possible for the
technician to fully function to next controlled signal to restore.) Either clear out by
above or TORR or wait independent route JRs to operate to clear to allow points to
be called again to the 'Main' or normal positions.
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23.

4.2

10.

11.

12.
4.3
431

Record the installation dates of the sensor and RL1/RL2 relays (maximum 10 years
between re-servicing).

TOPS Presence Detectors Used in Connection with Wagon Transponder
Pads

Monitor RL2 relay for each FREDDY using spare contacts with the meter set to DC
Volts.

Run a dummy wheel across the sensor in the direction of the arrow on the sensor.

Check that the green LED lights and the yellow or orange LED remains
extinguished.

Record the sensor relay voltage from the display.

Check that the mechanical indicator flag of the sensor relay operates to indicate a
change of state and the presence of a flange has been recorded.

Check the operation of RL1 relay and from the meter. Check that the front contacts
of RL2 are made (typical value 24V DC).

Check and Record the servicing dates of RL1, RL2 and the presence relay in the
sensor. (Maximum 10 years between re-servicing)

Check and Record the time delay factor of RL1 relay is between 6 and 8 seconds
before the green LED extinguishes.

Repeat for all FREDDY's for each direction.[ i.e. 2+2 or 1+1 if detected directionally
1 rail only, then correspondence becomes 1+1, and 1+1].
(SEE LAYOUT PLAN TO ASCERTAIN CORRECT SEQUENCE)

Check with the Bunker operator for each FREDDY function that '‘Presence’ has
been recorded. Ask the operator to cancel the wagon indication. (At some sites this
may not be possible, in which case, wagon presence may be counted out again by
operation of the opposing direction FREDDY's)

If the number of 'wagon axles' does not correspond to the Bunker operators’ display
there may be a transponder fault. This shall be reported to the infrastructure
owners.

Close and secure all FREDDY units on completion.
Sequence Power Supplies to FREDDYS

For OTW Circuits or Barrier Exit Treadles
Check that the single line section is clear and all controls are restored to normal.
Remove or fail power supply to the FREDDY.

Check that the signaller’s display shows 'Train on Branch' and the (OTW)SR has
de-energised.

Check that both LEDs are extinguished.
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5.

10.

4.3.2

Restore power supplies. Check that the green LED is illuminated and the orange or
yellow LED is extinguished.

Record the time from power failure to power restored by observation of the single
line indication. Check this is as specified.

During this time period, Check that all signal routes on and off the single line are
barred.

Following completion of the timing out period Record the JR time.

Check that the single line indicator shows clear and that all applicable route controls
have timed out or have been restored.

Check that the (OTW)SR has re-picked either as part of the JR circuit or upon
FREDDY reconnection, and that the (OFF1)TCSR and (OFF2)TCSR are down with
all track circuits applicable to controls clear.

For All Control Types

Measure the ripple voltage of the FREDDY PSU output with a suitable meter.
Check that this figure is less by 10% of the overall voltage figure.

Measure and Record the PSU voltage. This must be between 22V DC and 30V DC

Measure and Record with a current clamp the passive current of the FREDDY from
the PSU. The limits are 15 to 115mA when operated.

For power derived set for FREDDY, Check and Record both B and N legs for earth
fault currents, using the values given in the appropriate EARTH TEST (DC) or
EARTH TEST (AC).

Where secondary cells back the PSU, disconnect the charger and Record the On
and Off voltages over a 5 minute period.

It is not recommended that a current or voltage limit shunt is applied to the cells to
prove the 'Fail' LED ranges. If the cells are poor and the overall voltage falls to
below 22V then the orange or yellow LED will illuminate and the operational system
will fail as designed to protect.

Check with a suitable meter the FREDDY bus bars for earth fault currents using the
values given in the appropriate EARTH TEST (DC) or EARTH TEST (AC).

Check and Record the charging rate of the cells using a current clamp.

Check that the charger cuts in to maintain cells if not a CV type.

End
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1. General
This test is to check that TFM outputs operate correctly after a reset following the loss of
output interface.
2. Test
After a reset has taken place:
a. Check correct operation by observing the indications on the TFM.

b. Check that all outputs fed from a Signal TFM operate correctly (e.g. aspect feeds,
inductor feeds, relay feeds and ATP feeds);

Or
Check any Points fed by a Point TFM, by calling them Normal and Reverse.

End
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1. Test
a. Check by operating levers that locking conforms to the mechanical locking table.

Spare and out of use levers with locking still attached shall be included in this test.

b. Check that locking is not slack and there are no irregular releases.

c. During the Mechanical Locking Function Test each successful test shall be
recorded on the locking table. It is not essential to have an unmarked locking table
before starting a Mechanical Locking Function Test, but there should be room for
additional marks which must be made in a different colour from previous marks. Any
locking table extract produced for testing purposes shall require independent
checking by a competent person.

End
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INDEX

Number Subject

ACO01 Replace and Repair an ATP Loop (Chilterns)
AC02 Replace a ATP LEU (Chilterns)

ACO03 Replace an ATP Interface (Chilterns)

AGO01 Replace an ATP Beacon (GWML)

AG02 Replace an ATP Loop (GWML)

AG03 Joint/Add a Length of Cable to a ATP Loop (GWML)
AG04 Replace an ATP Encoder (GWML)

AGO05 Replace an ATP Parameter Plug (GWML)
AG06 Replace an ATP LIT (GWML)

APO1 Replace a TPWS Plug-in Module

AP02 Replace or Repair a TPWS Transmitter Loop

APO4 Replace a TPWS Baseplate or Trackside Enclosure Plugboard
— Panel

AP05 Replace a TPWS Failure Indication Unit (FIU)
AWO01 Replace an AWS Permanent Magnet

AW02 Replace an AWS Electro-Inductor

AWO03 Replace a TrainStop/Trip Cock Tester

AW04 Replace a Trainstop Power Pack

AWO05 Replace an Indusi Trainstop

AX01 Replace an AzL 70, 70/30 and 70/30s Evaluator Card
Replace an AzL 70, 70/30 and 70/30s Count Head or Lineside
AX02 -
Amplifier

AX03 Replace a SK30H Rail Contact (AzLM)

AX04 Replace a EAK30H Unit (AzLM)

AX05 Replace an EAK30H Board (AzLM)

AX06 Replace a EP/EPCM CPU Card (AzLM)

AX07 Replace an ACE Serial/Parallel Card (AzLM)
AX08 Remove and Refit Rail Contact (All Azl & AzLM)
AX09 Replace an EAK30K Unit (AzLM)

AX10 Replace an Rail Contact Adaptor (RCA) (AzLM)
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AX11 Replace a SK30K Rail Contact (AzLM)
AX20 Replace a Siemens AzS 350 U Axle Counter Card (VESBA)

AX21 Replace a Siemens AzS 350 U Axle Counter Card (SIRIUSZ2,
- STEU, VAU)
AX22 Replace a Siemens AzS 350 U Axle Counter Card (BLEA12)

AX23 Replace a Siemens AzSM(E) Axle Counter VENUS2 CPU Card
AX24 Replace a Siemens AzSM (E) Axle Counter non CPU Card
AX25 Replace a Siemens AzSM (E) Axle Counter ZAN Card

Replace a Siemens Axle Counter DEK 43 Wheel Detector or
AX26 : :

Trackside Connection Box
AX27 Replace a Siemens Axle Counter ZP 43 PCB Card

Replace a Siemens WSD Wheel Detector (ACM 100 Axle

AX28 Counter)

AX29 Replace a Siemens Axle Counter ACM 100 Module

AX30 Replace a Siemens Axle Counter System Sub-Components
AX31 Replace a Siemens WSD Wheel Detector secured with Rail

Clamp (ACM 100 Axle Counter)
AX40 Replace a Frauscher wheel sensor RSR123

AX41 Replace an Advanced Evaluation Board AEB

AX42 Replace a COM-AdC and/or COM-WNC Board
AX43 Replace a (Compact Flash) CF Card

AX44 Replace an Overvoltage Protection Unit BSI005
AX45 Replace a Power Supply Board (Crowbar)

AX46 Replace an Input/Output Extension Board 10-EXB
AX50 Replace a Frauscher IMC Board

AX51 Replace a Frauscher ASC2000 Axle Counter Board ACB
AX52 Replace a Frauscher ACS2000 : SIC Fuse Board
AX53 Remove and Refit Frauscher Wheel Sensor RSR123
AX60 Replace a Converter ISDN Ethernet (CIE) (AzLM)

Replace a Converter ISDN Ethernet (CIE) DC - DC Power
Supply (AzLM)
Replace a Single Channel Controller (SCC) CPU Card (AzLM) in
AX62

a 2002 system
AX63 Replace a Power Data Coupling Unit (PDCU) (AzLM)

AX61
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AX64 Replace a DC - DC Convertor (Power Supply to EAK) (AzLM)
AX65 Replace an ACE DC - DC Power Card (AzLM) 2002 ACE
AX66 Replace an ISDN V.24 Converter
AX69 Replace a Thales Axle Counter Sub-rack
AX70 Replace a Sedlbauer unit (PMC Transformer) (AzLM)
AX73 Replace a Single Channel Controller (SCC) CPU Card (AzLM) in
a 2003 system
AX74 Replace an ACE DC - DC Power Card (AzLM) 2003 ACE
AX95 Replace a RSE Wheel Sensor Assembly
AX96 Replace a RSE Wheel Sensor Assembly Cable Junction Box
AX97 Replace a ARS 4 Evaluation Board or Enclosure
AX98 Replace a ARS 4 Power Supply
BA02 Replace a Platform Identification Beacon System Balise
BA03 Replace a Balise or Beacon
BAO7 Program a Balise or Beacon
BAO8 Replace an Alstom Switchable Balise
BA12 Replace a KVB Balise
BA13 Replace a KVB Encoding Plug
BA14 Replace a KVB UCS Processor Card
BA15 Replace a KVB ECI (Input) or KVB SBI (Output) Card
BA16 Replace a KVB Attenuator
BA17 Replace a KVB Encoder Power Card
BA18 Replace a KVB Encoder Rack-Housing
BA19 Program a Siemens S21 Switchable (Transparent) Eurobalise
BA20 Replace a Siemens S21 Switchable (Transparent) Eurobalise
BA22 Replace a Siemens S21 MS Lineside Electronic Unit (LEU)
BLO1 Replace a Block Instrument
BLO2 Replace a Block Switch
BLO3 Replace a Block Winder
BL0O4 Replace a Single Line Block Instrument
BLO5 Replace a Control Instrument
CA01 Remove and Refit an Existing Cable Core or Wire
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CA02 Renew a Lineside Multi-Core Cable

CA03 Renew a Cable or Wire

CA04 Joint or Add a Length of Cable or Line Wire

CA05 Divert a Faulty Cable Core

Renew a Plug Coupled Cable (“interconnect”) with a Non-

CAO6 Certified Replacement
Renew a Plug Coupled Cable (“interconnect”) with a Certified
CAO07
Replacement
CAO08 Replacing one end of a damaged “interconnect” cable
CA09 Replace a panel mounted wired receptacle or plug (Non-Cert)
Replace a panel mounted wired receptacle or plug (Certified
CA10
Replacement)
CA11 Replace a Non-Standard Westrace Plug Coupler Wiring Loom
CA12 Remove and Refit a Multi-Core Cable
CA13 Re-termination of a Broken Existing Cable Core or Wire

CA14 Replace AZLM Axle Counter Lineside Cable
Renew a Single Ended Plug Coupled Cable (“lead”) with a
Certified Replacement
Renew a Single Ended Plug Coupled Cable (“lead”) with a Non-
CA22 .

Certified Replacement
CA31 Renew a Telegraph Line Wire

CA32 Remove and Refit a Telegraph Line Wire

CA21

CA40 Replace a Frauscher Concentrator ‘Hotlink’ Crossover Cable
CEO1 Replace a Secondary Cell or Battery

CEO02 Replace a Primary Cell or Battery

DEO1 Replace a Detonator Placer

ELO1 Replace a Fuse Holder

ELO2 Replace a Barrelled or Clip in Component

ELO3 Replace a Wire Ended Component

ELO4 Replace a Filament Lamp

ELO5 Replace a Filament Lamp Holder and/or Springs
ELO6 Replace a Terminal Block

ELO7 Replace a Non Plug in Unit

ELO8 Replace a Plug in Unit
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ELO9 Remove and Replace a Plug in Unit - Relay
EL10 Replace an Audible Unit

EL11 Replace a Push Button or Switch Unit

EL12 Replace a Plugboard

EL13 Re-allocate a Contact

EL14 Replace a Geographical Relay Unit

EL15 Replace a Contact

EL16 Replace a Panel Tile

EL17 Replace an Electromagnetic Lock

EL18 Remove and Refit a Contact Bank

EL19 Replape a Prin.ted Circuit Board (PCB) in an Ansaldo T72 Point
Machine Junction Box

EL20 rl'\r’]ircrjllj\éing Dim resistor associated with LED signal head/signal

EL21 Replace a Light Emitting Diode (LED) Signal Light Module (SLM)

EL22 Replace a Howells LED SL35 Light Engine

EL23 Replace a Dispatch Interface Unit

EL24 Replace an Encapsulated LED Indicator

EL25 Replace an Automatic Gate Closer

EL26 Replace an ABB Power Switch

EL27 Replace an Intelligent Infrastructure Busbar Monitor

EL28 Replace a CHINFA DRP20 Redundancy Unit

EL29 Replace a Furse Surge or Lightning Protector

EL30 Replace a GE UPS Inverter Module

EL31 Replace a GE UPS Inverter Monitor Module

EL32 Replace a GE UPS Redctifier Controller Module

EL33 Replace a GE UPS Rectifier Module

EL34 Replace a Miniature Circuit Breaker

EL35 Replace a SIPLUS LOGO Power Supply

EL36 Replace a PULS Power Supply

EL37 Replace a PULS Redundancy Unit

EL38 Replace a Powerone AC-DC Converter

EL39 Replace a Schneider Relay

Page 5 of 16



NR/L3/S1G/11231 Signal Maintenance Testing Handbook
NR/SMTH/Part/04
Index — Test Plans
Issue No. 18 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024
EL40 Replace a Standard Shunt
EL42 Replace a Siemens SITOP PSU200M Power Supply Unit
EL43 Replace a Siemens SITOP UPS1600 UPS Unit
EL44 Replace a Phoenix Contact - Battery Management Module Unit
EL45 Replace a Phoenix Contact - Power Supply Unit
EL46 Replace a Phoenix Contact - Quint DC-UPS Unit
EL48 Replace a Meanwell - Power Supply Unit
EL49 Replace a Lineside Disconnection Box
EL50 Upgrade a TRTS Push Button
EL51 Replace a Missing Link
EL52 Replace a STEGO Heater
EL53 Replace a Hygrotherm
EL54 Replace a Remote Disconnection Device (RDD)
HDO1 \I/RV%rpkc;ve and Refit a Phoenix MB HABD Equipment (for Tamping
HDO02 Remove and Refit EPOS HABD Equipment (for Tamping Work)
HDO03 Remove and Replace an EPOS HABD - Rail Sensor
HDO04 Remove and replace an EPOS HABD - Sensor Module
IE02 Cgml?rian ERTMS: Replacg a Vital Single Programmable Printed
- Circuit Board and/or associated Dongle
IE03 (E?g;nrgrian ERTMS: Replace a Non Programmable Printed Circuit
|IE06 Cambrian ERTMS: Replace an ltem of Plug and Play Equipment
|IE07 Cambrian ERTMS: Replace a Non-Vital Programmable Device
IE08 Replace a PVF rack (Ansaldo Interlocking)
IE09 Cambrian ERTMS: Replace a Plug in Power Supply
IE12 Replace an Ansaldo Eurobalise Mounting Bracket
IE14 Replace a CRCD Board (Ansaldo Interlocking)
IE15 Cambrian ERTMS: Replace an ISDN/V24 Converter
IE16 Cambrian ERTMS: Replace a Fibre Optic or LAN Patch Cord
IE18 Replace a CALMS2 Board (Ansaldo Interlocking)
1IE19 Replace a CALS Board (Ansaldo Interlocking)
IE20 Replace a CAP Board (Ansaldo Interlocking)
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NR/SMTH/Part/04
Index — Test Plans
Issue No. 18 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024
IE21 Replace a CAP Dongle (Ansaldo Interlocking)
IE22 Replace a CIER2 Board (Ansaldo Interlocking)
IE23 Replace a CME+ Board (Ansaldo Interlocking)
IE24 Replace a CP module (Ansaldo Interlocking)
IE26 Replace a CVO Board (Ansaldo Interlocking)
IE27 Replace a CVO Dongle (Ansaldo Interlocking)
IE29 Replace a IOM-AG module (Ansaldo Interlocking)
IE30 Replace a IOM-SX module (Ansaldo Interlocking)
IE31 Replace a MTOR Dongle (Ansaldo Interlocking)
IE32 Replace a MTOR2 Board (SEI-CLSS)
IE33 Replace a RIF computer (Ansaldo Interlocking)
IE34 Replace a VSS or 24VP fuse (Ansaldo Interlocking)
Replace an Atlas 200 ETCS Network Transmission Gateway
IFo1 LRU
IFO2 Replace an Atlas 200 RBC Computing Subsystem Module
IFO3 Replace an Atlas 200 RBC Fan Unit
IFO4 Replace an Atlas 200 RBC Front Panel Fuse
IFO5 Replace an Atlas 200 RBC I/O Subsystem Module
IFO6 Replace an Atlas 200 RBC Main PSU
IEQ7 Replace an RBC Maintenance Supervision System (MSS)
— Gateway PC / Wyse Terminal
IFO8 Replace an RBC Maintenance Supervision System (MSS) Sub-
— Component
IF10 Replace an Atlas 200 LEU COBALT Micro-Coder
IF11 Replace an Atlas 200 LEU Configuration Key
IF12 Replace an Atlas 200 LEU MIPS200 Power Supply
1G10 Replace a Futur 2500 Radio Block Centre (RBC) System - Vital
- Printed Circuit Board and Associated Dongle
IG11 Replace a Moviola - Vital Printed Circuit Board and Associated
- Dongle
Replace a Reliable Data Storage - Vital Printed Circuit Board
1G12 )
and Associated Dongle
1G13 Replace a Thameslink RBC System - RBC Processor Mk2
1G14 Replace a Thameslink RBC System - RBC Processor Mk2 Card
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NR/SMTH/Part/04
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Issue No. 18 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024
IG15 Replace a Thameslink RBC System - STRATUS TCC FTS
1G16 Replace a Thameslink RBC System - ISDN Unit
1G17 Replacement of Printed Circuit Cards (PCCs) — SIOM, LAN and
- DPM Cards (Thameslink Only)
1G18 Replace an NCL RBC System — RBC Processor Mk2
1G19 Replace an NCL RBC System - RBC Processor Mk2 Card
1G20 Replace an NCL RBC System — TCC
1G21 Replace an NCL RBC System — ISDN Board
1G22 Replacement of Printed Circuit Cards (PCCs) — SIOM, LAN and
- DPM Cards (NCL Only)
1G23 Replace an NCL RBC System- 48V DC Power Supply
1G24 Replace an NCL RBC System- 230V AC 2U 10 Way PDU Strip
Replace an NCL RBC System- Future 2500 Series E Fan
1G25
Module
IHO1 Replace an ElectroLogIXS Central Power Supply (CPS) Module
IHO2 Replace an ElectroLogIXS Chassis Information (Cl) Module
IHO3 Replace an ElectroLogIXS Communication Input/Output Protocol
— Converter (PCA) Module
IHO4 Replace an ElectroLoglXS Input / Output (10) Module
Replace an ElectroLogIXS Vital Peripheral Master (VPM)
IHO5
Module
IHO6 Replace an ElectroLoglXS Personality Module (VIO24-86S and
— VIO50-86S)
IHO7 Replace an ElectroLogIXS Personality Module (VLD — R8AC)
IHO8 Replace an ElectroLoglXS Chassis
IKO1 Replace an ARAMIS System - Fan Units
IKO2 Replace an ARAMIS System - Power Supply Units
IKO3 Replace a Client PC - Hard Drive
IKO5 Replace an ARAMIS System — SAN Controller
IKO6 Replace an ARAMIS System — Amulet
IKO7 Replace an ARAMIS System — Maintenance Terminal
IKO8 Replace an ARAMIS System — KVM Rack
IMO1 Replace a Smartlock SmartlO COM Module
IMO2 Replace a Smartlock SmartlO Configuration Key
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NR/SMTH/Part/04
Index — Test Plans
Issue No. 18 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024
IMO3 Replace a Smartlock SmartlO PS Module
IM04 Replace a Smartlock SmartlO Generic Module
IM05 Replace a Smartlock Point Drive Isolation Module (PDIM)
IM06 Replace a SmartlO Supply Monitoring Devices
IM07 Replace a SmartlO Redundant or Non-Service Critical Device
IM08 Replace a SmartlO Service Critical Device or Cable
1S01 Replace a WESTeX Level Crossing Predictor Card
1S10 Replace a Module in HXP-3 Level Crossing Processor
1S15 Replace a Module in VHLC (Vital Harmon Logic Controller)
1S16 Er(]aé)lgge a HIMatrix Programmable Logic Controller (PLC) F30
1S17 Download Data to a HIMatrix Programmable Logic Controller
— (PLC) F30 and F3
1S20 Replace a SIMIS-W ACC EOM Card
1S21 Replace a SIMIS-W ECC BUREP Card
1S22 Replace a SIMIS-W ECC-CU Card
1S23 Replace a SIMIS-W [IC/OMC Non-CPU Card
1S24 Replace a SIMIS-W [IC/OMC VENUS3 CPU Card
1S25 Replace an SIMIS-W SOM 6 Connector Plug
1S26 Replace a Siemens PAM Point Detection Module
KLO1 Replace. a Keylock within an Electric Release Instrument or
Mechanical Lever
LD01 Replace a Barrier Boom
LD02 Replace a Barrier Power Pack
LD03 Replace a Level Crossing Gate
LD04 Replace a Level Crossing Local Control Unit (LCU)
LD05 Replace a Level Crossing Flasher Unit
LDO6 II_?c?é)ilace a Level Crossing Gate Post Mechanical Equipment
LD07 Replace an S60 Machine (Down Position) Damper Spring
LDO08 Replace a Level Crossing Light Unit
LD09 Replace a barrier boom light
LD10 Replace a Level Crossing Audible Warning Control Unit (AWCU)
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NR/SMTH/Part/04

Index — Test Plans

Issue No. 18 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024
LD11 Replace a Level Crossing Gate Machine
LD12 Replace a PCB Board in an Invensys S60 Barrier Machine
LD14 Replace EBI Gate 630 Barrier Crank Handle Gear Mechanism

LD15 Replace an EBI Gate 630 Barrier Machine

LD16 Replace an EBI Gate 630 Barrier Boom

LD17 Replace EBI Gate 630 Motor

LD18 Replace EBI Gate 630 Cog Belt

LD19 Replace EBI Gate 2000 - Modular Components

LD20 Replace a EBI Gate 200 Level Crossing System Sub-
Component

LD21 Replace GateCare NR2 Power Operated Gate Opener (POGO)
Sub-Components

LD23 Replace A Shunt (HXP-3)

LD30 Replace a Coe 300 CCTV Module

LD32 Replace a Newgate Barrier - Transformer

LD33 Replace a Newgate Barrier - Door Access Safety Switch

LD34 Replace a Newgate Barrier - BLSS Limit Switch

LD35 Replace a Newgate Barrier - Control Module

LD36 Replace a Newgate Barrier - Proximity Switch Assembly

LD37 Replace a Newgate Barrier - Hand Pump

LD38 Replace a Newgate Barrier - Hydraulic Hose or Damper Cylinder

LD39 Replace a Newgate Barrier — Brake Release Safety Switch

LD40 Replace a Newgate Barrier — Locking Pin Safety Switch

LD41 Replace a Newgate Barrier — Barrier Cage

LD42 Replace a Newgate Barrier Machine - Heater and Thermostat

LD50 Replace a Digital Barriers X-Net Unit

LD51 Replace an X-Net PSU 240V Power Supply Unit

LD52 Replace an X-Net Encoder PSU

LD58 Replace a Level Crossing Filament Light Unit

LD60 Replace a BR843 Level Crossing Barrier Pedestal

LD61 Replace an LCSS Cincoze DS-1200 — Maintenance PC

LE2D Replace a Vamos Crossing System Sub-Component (Power

Equipment)
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Issue No. 18 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024
LE23 Replace a Vamos Crossing System Sub-Component (Modular
= Equipment)
Replace a Vamos / Flex Crossing System Sub-Component
LE24 :
(External Equipment)
LFO1 Replace a Flex Crossing - Sub-Components — Power
LF02 Replace a Flex Crossing - Sub-Component — Control
LFO03 Replace a Flex Crossing - Sub-Component — Modules
LEO4 Replace a Flex Crossing - Sub-Components — Relay and
- Temperature
LVO01 Replace an Electric Lever Lock

LV02 Replace a Circuit Controller

LV03 Replace a Plunger

LV04 Replace a Key Release Instrument

LVVO5 Replace a Mechanical Interlocking Component
LV06 Replace a Lever or Lever Component

LVO7 Replace a AB Type 803 Style F Rotating Cam Switch
LV08 Replace a Microswitch sub-component within Ultra circuit
LV09
LV10
LV11
MSO1
MS02

Controller
Replace a Lever frame Key

Replace a Lever frame key lock
Re-allocate a Band
Replace a PM SOM24 MAU

Replace an Invensys Rail Object Controller TPWS, or Points
Equipment Panel
Remove and Refit a Fibre Optic Patch Cord, Fibre Optic Patch

Ms03 Panel, Ethernet cables Fibre Optic lead

MS05 Replace a Surge Protection Unit, Surge Suppression Unit
MS06 Replace a Switch Rack

MSO07 Replace a Battery Pack

MS08 Replace an individual Power Rack Module

MS10 Replace a Charger Rack

MS11 Replace a Power Box Temperature Sensor

MS12 Replace an Invensys Rail Modular Technicians Facility PC
MS13 Replace a Rextron KAG12 Switch
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Issue No. 18 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024
MS14 Replace an Object Controller
MS15 Replace a Feeder Pillar
MS16 Replace a Power Box
NWO02 Replace an Ethernet Extender Unit
NWO03 Replace an GE RSTi Modbus TCP- IP Network Adapter
NW04 Replace an GE RSTi ST Module Non-Configurable
NWO05 Replace an GE RSTi ST Module Configurable
NWO06 Replace CISCO SFP Transceiver Module
NWO07 Replace a StackWatch Modem
NWO08 Replace a Dell KMM Rack Mounted Monitor
NW09 Replace a Dell KVM Switch
NW10 Replace a Patch Panel
NW11 Replace a Network / Ethernet Switch
NwW12 Replace a Network Time Protocol (NTP) Server
NW13 Replace a Network Time Protocol (NTP) Antenna
0oDO01 Replace an MCB-OD RADAR Scanner
0oD02 Replace a Level Crossing LIDAR Scanner
0oD03 Replace an MCB-OD RADAR Scanner Replaceable Component
PAO1 Replace Rodding, Drives, Lock and Detector Equipment
PAO2 Replace or Adjust a Point Stretcher Bar
PA03 Replace a Crank or Signal Wheel
PAO4 Replace or Adjust a Tubular Stretcher Bar
PB01 Replace a Complete Clamp Lock Body
PB02 Replace a Hydraulic Power Pack
PB03 Replace a Hydraulic Actuator
PB04 Replace a Hose
PB05 Replace an Electric Point Detector or Microswitch
PB06 Replace a Clamp Lock Detector and Lock Arm Assembly
PBO7 Replace A Break Out Device As Used Within Hy-Drive System
PB08 Replace an SO Unit
PB09 Replace a Hy-drive Bypass Valve
PB18 Remove and Refit Hydraulic Derailer Unit
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PC02 Replace an Electric Motor
PC03 Replace a HW2000 Point Machine Clutch
PC04 Replace an Ansaldo T72 Point Machine VCC ‘C’ Arm Assembly
PCO5 Replace an Ansaldo T72 Point Machine VCC Lock Frame
Assembly
PC06 Replace an Ansaldo T72 Point Machine VCC Detector Unit
PCO7 Replace a WRSL Style 63 Point Machine Circuit Controller
PC08 Replace a HW2000 Point Machine Variable Resistor
PC09 Replace a HW Style Point Machine Gearbox
PC10 Upgrade a HW1121 Point Machine Snubbing Resistor
PC11 Replace an HW Style Throw bar Assembly
PC51 Replace a Complete Point Machine
PC81 Replace a Unistar HR Machine
PC82 Replace a Unistar HR Pump Unit
PDO1 Replace an Electro-Pneumatic (EP) Valve
PD02 Replace an Electro-Pneumatic (EP) Piston
PD03 Replace an Electro-Pneumatic (EP) Slide Bar Assembly
PHO1 Replace a HPSS Electrical Component
PHO02 Replace a HPSS Mechanical Component
PHO3 Replace a supplementary sensor mounting bracket
PT01 Replace a Hydro-Pneumatic Unit
PWO01 Replace a Transformer-Rectifier or Battery Charger
PW02 Replace a Transformer
PWO03 Replace a Non-Plug in Inverter or Converter
RE11 Replace a Solar Panel
RE12 Replace a Wind Turbine Nacelle
RE13 Replace a Metron4
RE14 Replace a TriStar Charge Controller
RE20 Replace a Direct Methanol Fuel Cell Unit
RE21 Replace a Direct Methanol Fuel Cell Cartridge
RE22 Replace a Direct Methanol Fuel Cell Cartridge Sensor
RE23 Replace a Direct Methanol Fuel DuoCartSwitch
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SB01 Replace a Back Projection Lamp Unit
SGO01 Replace an LED Buffer Stop Unit
SG02 Replace a Lens
SGO03 Replace a Signal Wire (or part of)
SG05 Replace a Reflective Board, Sign or Support Structure
SG06 Replace a Lamp Case or Pyrometer
SGO07 Replace a Signal Arm or Fittings
SGO08 Replace a Mechanical Searchlight Mechanism
SG11 Replace an Ansaldo SD 321 Signal Head Filter Unit
SG12 Replace an Ansaldo SD 321 Signal Head Optical Unit
SG15 Replace a Ground Position Light LED Signal
SG51 Replace a Filament Type Signal Head
SG52 Replace an Electro-Mechanical Signal
SG53 Replace an Electro-Mechanical Indicator
SG54 Replace a Fibre Optic Signal
SG55 Replace a Light Emitting Diode (LED) Signal Head
SLO1 Replace a SMARTLOCK CIXL I/O Subsystem Module
SL02 Replace a SMARTLOCK CIXL Computing Subsystem Module
SL03 Replace a SMARTLOCK CIXL Main PSU
SL04 Replace a SMARTLOCK TICC Front End Module
SLO05 Replace a SMARTLOCK TICC GW Module
SL06 Replace a SMARTLOCK SSys Component
SLO7 Replace a SMARTLOCK SSys Client PC
SS01 Replace an SSI MPM or PPM
SS02 Replace an SSI TFM, DLM, or LDT
SS03 Replace an Ansaldo Interlocking Plug in Module
SS04 Replace a VHLC Card
SS05 Replace an SSI TFM Plug Coupler
SW10 Replace a Siemens Train Staff Lockout Device
TCOO Partial Testing of EBI Track 200 (TI21), 50Hz AC, Reed,
— FS2600, HVI, EBI Track 400 Track Circuits for Defined Tasks
TCO1 Replace Plug in Track Circuit Equipment
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Issue No. 18 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

TC02 Replace Track Circuit Equipment

TCO03 Testing Track Circuits After IRJ Renewal
TC04 Replace a Trackside Track Tuning Unit

TCO05 Replace a Track Circuit Interrupter

TCO06 Replace an Impedance Bond

TCO07 Replace a Track Loop

TCO08 Replace a Track Circuit Aid (TCAID) Unit
TCO09 Replace ZKL3000-RC

TQO01 Replace a Mechanical Treadle

TQ03 Replace a GETS or Siemens Electronic Wheel Sensor
TQO04 Replace a GETs Electronic Treadle Unit (ETU)

TQ11 Replace a Treadle Timing Screw
TS10 Replace JE Style Trainstop (Complete) and or Trip Arm
TS11 Replace JE Style Trainstop - Motor Assembly

WCO01 Replace WESTCAD-E MCR Modules (except CPU-4)
WCO02 Replace WESTCAD-E MCR CPU-4 Modules
WCO03 Replace WESTCAD-E MCR Housing

Replace WESTCAD Level Crossing Touch Screen Device
(Integral Processor)

Replace WESTCAD Level Crossing Touch Screen Device
(External Processor)

WCO06 Replace a WESTCAD — WESTLOCK Ancillary Components

WLO01 Replace a WESTLOCK Interlocking Module
WLO03 Replace a WESTLOCK Power Supply Unit (PSU)
WL04 Replace a WESTLOCK CSG or TW(L) Module
WLO05 Replace a WESTLOCK CIP or TIF Baseplate
WLO06 Replace a WESTLOCK FEP Housing Backplane

WL07 Replace a Siemens Zone Controller Module

WLO08 Replace a Siemens Zone Controller Housing Backplane
WL09 Replace a Siemens Zone Controller PM Backplane

WL10 Replace a Siemens Zone Controller Surge Interface Board
WL11 Replace a Siemens Zone Controller MAU Backplane

WL12 Replace a WESTLOCK FEP PM Backplane
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WL13 Replace a Siemens FEP/ZC Addressing Plug

WL14 Replace a Siemens Zone Controller Housing

WL15 Replace a Siemens Zone Controller Power Distribution Housing
WL16 Replace a Siemens FEP/ZC Power Supply Modules

WL17 Replace a Siemens Zone Controller Power Buffer Unit

WL18 Replace a Siemens Zone Controller TPWS Circuit Breaker
WL19 Replace a Siemens Zone Controller I/O Cable

WL20 Replace a Siemens Ethernet Switch Power Supply

WL21 Replace a Siemens Ethernet Switch Power Buffer Unit

WL22 Replace a Siemens AMI-SRA Modular Technicians Facility PC
WL23 Replace a Siemens BlueChip C110 Technicians Facility PC
WPO01 Replace a WESTPLEX Module

Divert a Faulty WESTPLEX Cable Core

Replace a WESTPLEX LAN End of Line (EOL) Unit

=
T |T
(@ ()
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END
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NR/SMTH/Part04/AC01

Replace or Repair an ATP Loop (Chilterns)

Issue No. 07 \ Issue Date: 04/09/2021 Compliance Date: 04/12/2021

BEFORE INSTALLATION WORK

1.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Check the identity of loop by physically tracing or electrically proving.

Check the existing loop cable is correctly labelled.

Check the existing loop cable has safe insulation.

Check any replacement cable is the correct type and is not damaged.

Check any replacement cable has safe insulation.

AFTER INSTALLATION WORK

10.

* | 11.

Check the loop has been correctly installed.
Check that any joints are secure and sealed.

Test the loop transmission level is in excess of 100uA and record the test
measurements on the record card.

Check the Mod/End LED is steady.

Arrange with the Signaller to illuminate one aspect and verify that the telegrams,
the Site Test Certificate and the aspect displayed correspond.

END
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NR/SMTH/Part04/AC02
Replace an ATP LEU (Chilterns)
Issue No. 07 | Issue Date: 04/09/2021 | Compliance Date: 04/12/2021

Power Supply Unit, Adaptor Board, Signal Adaptor Board, Telegram
Includes: Generator Board, Telegram Generator TSR Board, Modulator/Output Board,
Lightning Protection Board, LEU Sub-rack

All other ATP Equipment

GENERAL

Immediately prior to withdrawing a plug-in LEU, touch a part of the metalwork of the
associated rack with the bare hand to discharge any personal static electricity.

Do not touch any board-mounted components or tracking.

BEFORE INSTALLATION WORK

1. For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

2. Check replacement LEU is correct type and is not damaged.

Telegram Generator & Telegram Generator TSR Boards Only

3. Check replacement LEU is fitted with correct EPROMS and labelling corresponds to
signal identity.

AFTER INSTALLATION WORK
4. Check replacement LEU is correctly installed.

Modulator/Output Board Replacement Only

5. Test Loop Transmission Level NR/ISMS/PartB/Test/029 (ATP Equipment (Chilterns)
Loop Test)) and record the test measurements on the record card, together with the
reason for the test.

% | 6. Arrange with the Signaller to illuminate each aspect and verify that each of the

telegrams, the Site Test Certificate and the aspect displayed correspond.
7. Check or arrange for correct labelling of LEU.

8. Replace the LEU cover.

END
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NR/SMTH/Part04/AC03

Replace an ATP Interface (Chilterns)

Issue No: 07  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: | Simple Signal Interface or Complex Signal Encoder
All other types of Interface.

BEFORE INSTALLATION WORK

1.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Check replacement interface unit is correct type and is not damaged.

WIRE COUNT existing unit to the wiring diagram.

Check existing wiring has safe insulation.
Check existing wiring is correctly labelled.

(Simple Signal Interface only). Check signal controlling the LEU is Isolated from the
power supply.

AFTER INSTALLATION WORK

10.

11.

Check replacement interface unit is correctly installed.

Check wiring is replaced as labelled.

WIRE COUNT replacement unit to the wiring diagram.

Carry out functional checks NR/SMS/PartC/AP12 (ATP Equipment (Chilterns).

Check or arrange for, correct labelling of interface unit.

END
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NR/SMTH/Part04/AG01

Replace an ATP Beacon (GWML)

Issue No: 07  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: | GWML Beacon and Beacon Disconnection Box
All other ATP equipment

BEFORE INSTALLATION WORK

1. For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

2. Check replacement unit is not damaged.

3. Isolate existing ATP beacon in ATP enclosures.

4. WIRE COUNT beacon disconnection box to wiring diagrams.

5. Check existing wiring has safe insulation.

6. Check existing wiring is correctly labelled.

AFTER INSTALLATION WORK

7. Check replacement unit has been correctly installed.

8. Check that the height of replacement beacon is 10mm + 1mm below the top surface
of the running rails.

9. Check that the replacement beacon is mounted with the centre line of the beacon
offset 150mm to the left of the track centre line looking towards the signal.

10.  WIRE COUNT beacon disconnection box to wiring diagrams.

11. Reconnect beacon in ATP enclosure.

% |12, Check the beacon operates correctly (LEDs on encoder flashing 50% duty cycle as
follows: Signal Beacon A-H1, Infill or Additional Beacon B-H1).

* 13. Test beacon signal level and check messages using ATP ground tester.

END
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NR/SMTH/Part04/AG02

Replace an ATP Loop (GWML)

Issue No: 07  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: GVWNML Loop Cable, TDA box and RDA box
All other ATP equipment

BEFORE INSTALLATION WORK

1.

8.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Check replacement item is correct type and is not damaged.

Isolate existing ATP loop in ATP enclosures.

WIRE COUNT the TDA box to wiring diagrams.

Check existing wiring is correctly labelled.
Check existing wiring has safe insulation.
Check any replacement cable has safe insulation.

Test resistance of loop from TDA box end (340 to 400 ohm).

AFTER INSTALLATION WORK

9.

10.
11.
12.

13.

% | 14.

Check item has been correctly installed.
Check any replacement cable is replaced as labelled.
Test resistance of loop from TDA box end (340 to 400 ohm).

WIRE COUNT the TDA box to wiring diagrams.

Reconnect loop in ATP enclosure.

Test loop signal level using ATP ground tester at intervals throughout the length of
the cable.

END
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NR/SMTH/Part04/AG03

Joint/Add a Length of Cable to a ATP Loop (GWML)

Issue No: 06 \ Issue Date: 05/12/2020 \ Compliance Date: 05/06/2021

Includes: | GWML ATP loops
All Other ATP Loops

General

Where an additional length of loop requires termination in TDA or RDA boxes - use
: NR/SMTH/Part04/CAQ03 (Renew a Cable or Wire).

For renewal of terminations in TDA & RDA boxes - use NR/SMTH/Part04/CA01
: (Remove and Refit a Cable Core or Wire).

BEFORE INSTALLATION WORK

1. Check identity of loop by physically tracing or electrically proving.

2. Isolate loop in ATP enclosure.
3. Check any length of cable to be added is correct type and is not damaged.
4. Check any length of cable to be added has safe insulation.

AFTER INSTALLATION WORK
5. Check joint(s) secure and sealed.

6. Test resistance of loop from TDA box end (340 to 400 ohm).

7. Reconnect loop in ATP enclosure.
* 8. Test loop signal level using ATP ground tester at intervals throughout the length of
the cable.

END
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NR/SMTH/Part04/AG04
Replace an ATP Encoder (GWML)
Issue No: 06 \ Issue Date: 05/12/2020 \ Compliance Date: 05/06/2021

Includes: | GWML ATP Encoders
All Other ATP Encoders

BEFORE INSTALLATION WORK

1.

2.

3.

Check replacement encoder is correct type and is not damaged.
Check existing encoder is isolated from supply.

Remove and retain the parameter plugs from the existing encoder.

AFTER INSTALLATION WORK

4.

%* |s.
% 9.

Check replacement encoder is correctly installed.

Check parameter plugs installed in correct position on encoder.
Reconnect the supply to the encoder.

Reset replacement encoder BITE memory using ATP ground tester.
Check replacement encoder operates correctly.

Test the messages transmitted by the signal beacon against the encoder
parameterisation sheets for all aspects and routes.

END
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NR/SMTH/Part04/AG05

Replace an ATP Parameter Plug (GWML)

Issue No: 06 \ Issue Date: 05/12/2020 \ Compliance Date: 05/06/2021

Includes: GWML Main Parameter Plug, No SR Plug, TSR Plug & ESR Plug
All other ATP equipment

BEFORE INSTALLATION WORK

1. Check replacement plug is correct type and is not damaged.
2. Check replacement plug is correctly labelled.

3. Check encoder is isolated from power supply.

4. Remove parameter plug to be replaced, from encoder.

AFTER INSTALLATION WORK

5. Check replacement plug is installed in correct position on encoder.
6. Reconnect the power supply to the encoder.

7. Check encoder operates correctly.

8. Test the messages transmitted by the signal beacons as follows:

a) No SR plug — confirm a message is present.
b) ESR plug — confirm message contains ESR component.

c) TSR plug - test message for relevant route(s) against included
parameterisation sheets.

d) Main parameter plug - test message against parameterisation sheets for
all aspects and routes.

END
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NR/SMTH/Part04/AG06

Replace an ATP LIT (GWML)

Issue No: 06 \ Issue Date: 05/12/2020 \ Compliance Date: 05/06/2021

Includes:  GWML ATP LIT
All other ATP Equipment

BEFORE INSTALLATION WORK

1.

2.

3.

4.

Check replacement ATP LIT is correct type and is not damaged.

WIRE COUNT existing ATP LIT to the wiring diagram.

Check existing wiring has safe insulation.

Check existing ATP LIT is Isolated from the supply.

AFTER INSTALLATION WORK

Check replacement ATP LIT is correctly installed.

WIRE COUNT replacement ATP LIT to the wiring diagram.

Test ATP LIT output voltage (Grey body 16-32V, Black body 32-40V).
Check signal aspect relevant to replaced ATP LIT illuminates.

Check, or arrange for, correct labelling of unit.

END
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NR/SMTH/Part04/AP01

Replace a TPWS Plug-in Module

Issue No: 06 \ Issue Date: 01/06/2019 \ Compliance Date: 07/09/2019

. | Overspeed Sensor Modules, Train Stop Modules, Signalling Interface
Includes:
Modules.
Transmitter loops, Self-Powered OSS Modules (SPOSM)

*** INDEPENDENCE EXEMPT ***

BEFORE INSTALLATION WORK

1.

5.

Check replacement TPWS module is Correct Type and is Not Damaged (colour and
pin code) and has no bent or miss-aligned spring contacts.

Check replacement TPWS module mod state is correct.
Check plugboard is free of contamination.
Check replacement TPWS module is correctly sealed.

Check existing TPWS module is Isolated from the supply.

AFTER INSTALLATION WORK

6.

7.

* 8.

Check spades are locked in the plugboard.

Check replacement TPWS module is Correctly Installed and the retaining clip is in
place.

Apply NR/SMS/PartB/Test/231 - TPWS Transmitter Loop Test (following Failure) to
the equipment.

Check, or arrange for, Correct Labelling of unit.

END
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NR/SMTH/Part04/AP02
Replace or Repair a TPWS Transmitter Loop
Issue No: 08 |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: TPWS trigger and arming loops associated with Train Stop and Overspeed
" | Sensor Modules (including SPOSM)

All other transmitter loops

GENERAL

The arming loop is the first loop which the train runs over in the direction of travel
: for which the loops are provided, and the trigger loop is the second loop.

In some cases, there may be another loop between the arming and trigger loops,
: which forms part of a pair of loops provided for trains running in the opposite
: direction.

BEFORE INSTALLATION WORK

1.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Check replacement loop is correct type and is not damaged.

It is very important that buffer stop mini-loops are not replaced with standard
TPWS transmitter loops and vice versa.

Record existing loop position on the record card, together with the reason for the
test.

It is very important that all the replacement loops are installed in the correct
positions (see location diagrams).

If necessary, mark the bearers/sleepers or carefully measure the distances
between loops, signals and loops etc, before the removal of the existing
loops.

Check replacement loop connection and plug coupler has safe insulation.

Check replacement loop is correctly labelled.

Test that replacement loop resistance is less than 10 ohm and that each core is
Isolated from the screen.

This shall only be done using a digital multi-meter (DMM) and not a high voltage
insulation tester (e.g. Megger).

Check existing loop is isolated from the supply.



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AP02

Replace or Repair a TPWS Transmitter Loop

Issue No: 08  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

AFTER INSTALLATION WORK

8. Check replacement loop is correctly installed (no metallic debris, correct position
and correct track).

Transmitter loops shall be installed at the correct height below rail level, see
NR/SMS/PartZ/Z08 (Train Protection - Reference Values).

9. Check that each loop is connected to its correct module, as shown on the location
wiring diagrams.

It is vital that each loop is connected back to its correct terminations in the
TPWS enclosure or apparatus case and in particular that arming loop and
trigger loop tail / feeder cables are not crossed over, particularly if the
disconnection box has been disturbed.

10.  Check security of the replacement loop (mountings).

11.  Check the plug coupler to verify that no metallic dust, moisture or other
contaminants exists between the two halves before reconnecting.

% | 12.  If this work has been triggered by a “Failure” carry out NR/SMS/PartB/Test/231
(TPWS Module or Transmitter Loop Test (following failure)).

% | 13.  If this work has been triggered by “Track Renewal Work” carry out
NR/SMS/PartB/Test/232 (TPWS Module or Transmitter Loop Test (following Pway
Work).

END
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NR/SMTH/Part04/AP04

Replace a TPWS Baseplate or Trackside Enclosure Plugboard Panel

Issue No: 07 \ Issue Date:  01/06/2019 \ Compliance Date: 07/09/2019

Includes: | TPWS Trackside Enclosure Plugboard Panels, TPWS Baseplates.

All other TPWS Equipment

BEFORE INSTALLATION WORK

1.

5.

Check replacement baseplate or plugboard is Correct Type and is Not Damaged.
Baseplates and Plugboard Panels that have the facility for both the OSS and
TSS to be suppressed by energisation of the Suppression input are labelled
“OSS Suppression Enabled”.

It is very important that an installation with OSS Suppression is not replaced
with “non-OSS Suppression Enabled” equipment.

WIRE COUNT the existing baseplate or plugboard to wiring diagram.
Check that existing wiring has Safe Insulation.
Check that existing wiring is Correctly Labelled.

Check existing baseplate or plugboard is Isolated from the supply.

AFTER INSTALLATION WORK

6.

10.

11.

12.

Check replacement baseplate or plugboard is Correctly Installed.
Check wiring is replaced as labelled.
WIRE COUNT the replacement baseplate or plugboard to the wiring diagram.

Check all links and the fuse or MCB that are part of the circuit and baseplate are
correctly replaced and secure.

Check the TPWS modules fitted to the baseplate or plugboards are correctly
installed and the retaining clip is in place.

Carry out NR/SMS/PartB/Test/231 - TPWS Transmitter Loop Test (following
Failure)

Check, or arrange for, Correct Labelling of the baseplate or plugboard.

END
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NR/SMTH/Part04/AP05
Replace a TPWS Failure Indication Unit (FIU)
Issue No: 06 \ Issue Date: 01/06/2019 \ Compliance Date: 07/09/2019

. | TPWS Failure Indication Unit (F.l.U.) Master Unit and Slave Unit, for use in
Includes: . .
Mechanical Signal Boxes.

All other TPWS equipment.

BEFORE INSTALLATION WORK

1. Check replacement FIU is Correct Type and is Not Damaged.

2. WIRE COUNT the existing FIU to wiring diagram.

3. Check that existing wiring has Safe Insulation.

4. Check that existing wiring is Correctly Labelled.

5. Check existing FIU is Isolated from the supply.

AFTER INSTALLATION WORK

6. Check replacement FIU is Correctly Installed and positioned.

7. WIRE COUNT the replacement FIU to the wiring diagram.

8. Check that the End Termination Plug is correctly attached to the top most FIU.

9. Carry out NR/SMS/PartB/Test/234 - TPWS Failure Indication Unit Test.

10.  Check or arrange for Correct Labelling of the FIU.

END
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NR/SMTH/Part04/AW01
Replace an AWS Permanent Magnet
Issue No: 08 |lIssue Date: 04/09/2021 | Compliance Date:  04/12/2021

Includes: Depot test magnets, Speed Restriction Magnets
Vortok depot test magnets

BEFORE INSTALLATION WORK

1.

2.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Check replacement magnet is correct type and is not damaged.

AFTER INSTALLATION WORK

3.

4.

Check replacement magnet is correctly installed.

Check the lateral position and height of replacement magnet above or below rail
level. For further information see NR/SMS/PartZ/Z08 (Train Protection - Reference
Values).

Test replacement magnet. Carry out NR/SMS/PartB/Test/024 (AWS Tests) and
record the test measurements on the record card together with the reason for the
test.

NOTE: For details of measuring depot test magnet strengths, see
: NR/GN/SIG/19040.

END
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NR/SMTH/Part04/AW02
Replace an AWS Electro-Inductor
Issue No: 10  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021
Includes: | All electro and suppressor inductors
None
GENERAL

Both Electro and Suppressed magnets can be supplied with Mil 5015 plug coupled
: connection.

When testing a plug coupled unit, use a “Breakout box”. Meter leads or prods shall
not be brought into contact with the plug coupled pins or sockets.

: Vortok AWS magnets are designed with internal spark quench diodes, there is no

: requirement for external spark quench diodes in the design.
BEFORE INSTALLATION WORK
1. For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

2. Check replacement inductor is correct type and is not damaged.

3. Carry out a WIRE COUNT of the existing inductor to the wiring diagram.

4. If provided, remove plug coupler dust cap and check socket is clear of obstruction.
5. Check existing wiring has safe insulation.

6. Carry out INSULATION TEST replacement inductor (minimum 2M ohms terminals

to case).
7. Check existing wiring is correctly labelled.
8. Check existing inductor is Isolated from the supply.

AFTER INSTALLATION WORK

9. Check replacement inductor is correctly installed.

10.  Check wiring is replaced as labelled.

11.  If provided, check that the plug coupler is free from damage and securely latched.

12. Carry outa WIRE COUNT of the replacement inductor to the wiring diagram.

13.  Check any links, and red dome nuts or equivalent, are correctly replaced and
secure.



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AW02

Replace an AWS Electro-Inductor

Issue No: 10  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

14. Carry out EARTH TEST (DC) supplies when replacement inductor energised.

15.  Check the lateral position and height of replacement inductor above or below rail
level. For further information refer to NR/SMS/PartZ/Z08 (Train Protection -
Reference Values).

% 16.  Carry out NR/SMS/PartB/Test/024 (AWS Tests) and record the test measurements
on the record card together with the reason for the test.

END
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NR/SMTH/Part04/AW03

Replace a TrainStop/Trip Cock Tester

Issue No: 07 \ Issue Date:  05/12/2020 \ Compliance Date: 05/06/2021

Includes: Hydraulic and Pneumatic TrainStop/Trip Cock Tester
Indusi Trainstop

BEFORE INSTALLATION WORK

1.

2.

Check replacement unit is correct type and is not damaged.

WIRE COUNT existing unit to the wiring diagram.
Check existing wiring has safe insulation.

INSULATION TEST replacement unit (minimum 2M ohm terminals to case).

Check existing wiring and hoses are correctly labelled.

Check existing unit is Isolated from the supply.

AFTER INSTALLATION WORK

10.

11.

12.

13.

14.

15.

16.

17.

18.

Check replacement unit is correctly installed.
Check wiring is replaced as labelled.

WIRE COUNT replacement unit to the wiring diagram.

Check terminations are secure and suitably protected.

Check any links, and red dome nuts or equivalent, are correctly replaced and
secure.

Test voltage with supply restored.
Check wires, cables and hoses are clear of moving parts and are secured.
Check hoses are installed as labelled.

Carry out EARTH TEST (DC) or EARTH TEST (AC) where the supply designed to
be earth free.

TRIP COCK TESTERS ONLY. Carry out NR/ISMS/PartB/Test/177 (Treadle -
Gauge Test).

Carry out NR/SMS/PartB/Test/044 (Mechanical Treadle Timing and Adjustment
Test).

TRAINSTOPS ONLY. Test down detection with arm proving linkage disconnected.
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NR/SMTH/Part04/AW03
Replace a TrainStop/Trip Cock Tester
Issue No: 07 \ Issue Date: 05/12/2020 \ Compliance Date: 05/06/2021
19.  TRAINSTOPS ONLY. Carry out NR/SMS/PartB/Test/026 (Trainstop Calibration
Test).
20. Test (gauge) unit (height above rail level, positioning).
21. TRAINSTOPS ONLY. Test detection corresponds with the arm position for both up
and down positions of the Trainstop arm.
22. TRIP COCK TESTERS ONLY. Test detection corresponds with the indication for
both the raised and operated positions of the ramp/treadle arm.
23.  Check or arrange for correct labelling of unit.

END
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NR/SMTH/Part04/AW04

Replace a Trainstop Power Pack

Issue No: 06 \ Issue Date: 05/12/2020 \ Compliance Date: 05/06/2021

Includes: | Hydraulic
All other types

BEFORE INSTALLATION WORK
1. Check replacement Trainstop power pack is correct type and is not damaged.

2. WIRE COUNT existing Trainstop power pack to the wiring diagram.

3. Check existing wiring has safe insulation.

4. INSULATION TEST the replacement Trainstop power pack (minimum 2M ohm
terminals to case).

5. Check existing wiring and hoses are correctly labelled.

6. Check existing Trainstop power pack is Isolated from the supply.
AFTER INSTALLATION WORK

7. Check replacement Trainstop power pack is correctly installed.
8. Check wiring and hoses are replaced as labelled.

9. WIRE COUNT replacement Trainstop power pack to the wiring diagram.

10.  Check any links, and red dome nuts or equivalent, are correctly replaced and
secure.

11.  Check wires and cables are clear of moving parts.

12. Check cable is secured.

13. Carry out EARTH TEST (DC) or EARTH TEST (AC) where supplies are designed
to be earth free.

14.  Check detection corresponds with arm position for both up and down positions of
the Trainstop arm.

15.  Check or arrange for correct labelling of unit.

END
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NR/SMTH/Part04/AW05

Replace an Indusi Trainstop

Issue No: 06 \ Issue Date: 05/12/2020 \ Compliance Date: 05/06/2021

Train-stop associated with a stop signal; Train-stop associated with speed

Includes:
control
Mechanical Train-stop equipment, Train-stop associated with speed control
where re-railing is taking place
General

This test plan only applies on Network Rail Lines where NEXUS ‘METRO’ Trains
: operate.

BEFORE REPLACEMENT WORK

1.

2.

6.

7.

Using a scriber, mark position of existing Indusi train-stop on the rail.
Check replacement trainstop is correct type and is not damaged.

WIRE COUNT existing trainstop to the wiring diagram.

Check that any existing wiring has safe insulation.

INSULATION TEST replacement Indusi train-stop (minimum of 2M ohm terminals to
case).

Check any existing wiring is correctly labelled.

INSULATION TEST existing cable if reused.

AFTER INSTALLATION WORK

8.

9.

10.

11.

12.

13.

14.

Check that replacement trainstop is lined up to the scribe mark.
Check replacement Indusi train-stop is correctly installed and level.
Gauge the trainstop.

The running edge to longitudinal centre line of magnet: 220+5mm.

The top of the trainstop shall be level with crest of the rail, or 0-10mm below crest of
: rail level.

Check wiring is replaced as labelled.

Check that all cables are correctly located, secured and free from damage,
particularly where the cable passes under rails.

WIRE COUNT replacement trainstop to the wiring diagram.

Check terminations are secure and suitably protected.
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NR/SMTH/Part04/AW05
Replace an Indusi Trainstop
Issue No: 06 \ Issue Date: 05/12/2020 \ Compliance Date: 05/06/2021
15.  Check entry cable is secured and the Indusi train-stop wiring is not susceptible to
mechanical damage.
16.  Check that the Indusi Trainstop is mounted centrally in the ballast bay, or near the
fastening first approached by normal traffic. Rectify as necessary.
17.  Check that the Indusi train-stop and its fixings are clear of ballast.
18.  Using Trainstop tester test the trainstop and record the results along with the
reason for the test on the record card.
19.  Check or arrange correct labelling of unit.

END
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NR/SMTH/Part04/AX01
Replace an AzL 70, 70/30 and 70/30s Evaluator Card
Issue No: 07  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: | Thales AzL 70, 70/30 and 70/30s Axle Counter Evaluator Card

AzLM, AzLE and any other types of Axle Counter Evaluator Card

GENERAL

Before any work is undertaken the following shall be undertaken:

a) Take possession of the relevant axle counter section.

b) Disconnection of the output of the evaluator to the signalling system.

c) Appropriate electrostatic precautions shall be taken when handling
boards. Where provided electrostatic discharge points (ESD) shall be
used.

The output of the evaluator shall not be reconnected to the signalling system
and possession given up unless the equipment has passed all tests and is fit
for use.

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

2.

Check that the affected section is correctly isolated from the interlocking.

Check replacement evaluator card is correct type and is not damaged.

AFTER INSTALLATION WORK

3.
4.

*|5.

¥* 6.
*x|7.

Check replacement evaluator card is correctly installed.

EARTH TEST (DC) or EARTH TEST (AC) supply.

Carry out NR/SMS/PartC/AX11 (Axle Counter AzL70) — Part 3 (Evaluator) or
NR/SMS/PartC/AX12 (Axle Counter AzL70/30) — Part 3 (Evaluator) and record the
test measurements on the record card, together with the reason for the test.

Check evaluator is reset, see NR/SMS/PartC/AX00 (Axle Counters General).

Check with Signaller that the axle counter section is clear, before reconnection of
evaluator to TPR (this shall be undertaken after steps 05 and 06).

Check or arrange for correct labelling of unit.

END
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NR/SMTH/Part04/AX02

Replace an AzL 70, 70/30 and 70/30s Count Head or Lineside Amplifier

Issue No: 08 |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: Azl 70, 70/30 and 70/30s Count Head or Lineside Amplifier

SK30H or SK30K Rail Contacts connected to a EAK30H or EAK30K.
Any Other Type of Axle Counter count Head or Lineside amplifier

GENERAL

Before any work is undertaken the following shall be undertaken:

a) Take possession of the relevant axle counter section.

b) Disconnection of the output of the evaluator to the signalling system.

The output of the evaluator shall not be reconnected to the signalling system and
possession given up unless the equipment has passed all tests and is fit for use.

For Further Information see SMS Appendix 15 (General Information on the Thales
: Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Check that the affected section is correctly isolated the equipment from the
interlocking.

Check replacement head or lineside amplifier is correct type and is not damaged.

WIRE COUNT existing head or lineside amplifier to the wiring diagram.

Check existing wiring has safe insulation.

Check existing wiring is correctly labelled.

AFTER INSTALLATION WORK

10.

Check replacement head or lineside amplifier is correctly installed.
Check wiring is replaced as labelled.

WIRE COUNT the replacement head or lineside amplifier to the wiring diagram.

Check cable is secured.
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NR/SMTH/Part04/AX02

Replace an AzL 70, 70/30 and 70/30s Count Head or Lineside Amplifier

Issue No: 08 |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

11.

12.

13.

14.

15.

Carry out NR/SMS/PartB/Test/042 (Axle Counters Dummy Wheel Test - AzL 70,
70/30, 70/30s) and record the test measurements on record card together with the
reason for the test.

Test evaluator (BUPL, SIPL and battery voltage), carry out NR/SMS/PartC/AX11
(Axle Counter AzL70) or NR/SMS/PartC/AX12 (Axle Counter AzL.70/30).

Check evaluator is reset, See NR/SMS/PartC/AX00 (Axle Counters General).

Check with Signaller that the axle counter section is clear, before reconnection of
evaluator to TPR (this shall be done only after steps 11, 12 and 13 are all
complete).

Check or arrange for correct labelling of unit.

END
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NR/SMTH/Part04/AX03
Replace a SK30H Rail Contact (AzLM)
Issue No: 08 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Includes: | SK30H Rail Contacts
All other types of Rail Contact

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

New rail fixing nuts and bolts shall be used when replacing a rail contact.

Cables are supplied connected and sealed to the rail contact unit.

Where a Rail Contact Adapter (RCA) is used the maximum distance between the
Rail Contact and EAK is 30m.

The 8m rail contact cable shall not be used with the RCA.

The Signaller is responsible for restoring the axle counter section.

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Check that the replacement rail contact is of the correct type and is not damaged.

Power down and isolate the EAK.

WIRE COUNT (including the screen) the existing rail contact cable to the wiring
diagram.

Check the existing wiring has safe insulation.

Check the existing wiring is correctly labelled.
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NR/SMTH/Part04/AX03

Replace a SK30H Rail Contact (AzLM)

Issue No: 08 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

AFTER INSTALLATION WORK

7.

8.

9.

10.
11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

Check that the orientation of the replacement rail contact is correct to the reference
(normal) direction of travel (SK1-SK2) see NR/SMS/PartC/AX15 (Axle Counter
Thales AzLM).

Check the position of the replacement rail contact in respect of clearance points,
joints, welds etc. See NR/SMS/PartC/AX00 (Axle Counters General).

Check the replacement rail contact is correctly installed and secure, see
NR/SMS/PartZ/Z03 (Train Detection — Reference Values).

Confirm that new rail fixing nuts and bolts have been used.

Check (if provided) the protection plates and flux plates are correctly installed and
secure.

WIRE COUNT (including the screen) the replacement rail contact to the wiring
diagram.

Check the cable screen is clamped correctly.

Check that the cable cores from the cable clamp to the terminals are twisted
together.

Check that the cable is correctly labelled, secured and correctly routed.

Remove any litter and metallic objects near the replacement rail contact.

Check the power is restored to the EAK.

Test the replacement rail contact NR/SMS/PartB/Test/045 (Thales Axle Counters

Dummy Wheel Test (AzLM)) and record the test measurements on the record card,
together with the reason for the test.

Test the replacement rail contact to NR/SMS/PartB/Test/031 (Thales Axle Counter
Reference Direction Function Test).

Check the security of the unit and any padlocks, where fitted.

NOTE: For Torque settings see NR/SMS/PartZ/Z03 (Train Detection — Reference
: Values).

With the Signaller’s permission, reconnect the section disconnection link(s).

Request the section is reset, observe that the section(s) are successfully restored to
normal operation.

Check that the unit is correctly labelled.

END



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX04

Replace a EAK30H Unit (AzLM)

Issue No: 08 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Includes: EAK30H Lineside Junction Box, EAK30H Sub Rack
All other EAK Junction Boxes, EAK30H Digital Board and Analogue Board

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

Reference NR/SMTH/Part04/AX05 (Replace an EAK30H Board (AzLM) - Appendix
A - Card Compatibility Tables.

The EAK30H shall be powered down for this task by disconnection of the power
supply at the REB or the local supply.

Electrostatic precautions shall be taken when handling boards. Where provided
electrostatic discharge points (ESD) shall be used.

Each detection point has a unique address set by DIP switches inside the unit.

Replacement junction boxes or sub racks need to have their DIP switch settings
: copied from the original box or rack, or the evaluator will not recognise the new unit.

EThe DIP switch settings can also be found on the location diagrams.
The Signaller is responsible for restoring the axle counter section.

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK
1. Check that the EAK unit is isolated from the power supply.
2. Check that the replacement EAK or sub rack is of correct type and is not damaged.

3. WIRE COUNT (including the screen) the existing unit to the wiring diagram.

4. Check the Earth Bonding corresponds to the wiring diagram.
5. Check the existing wiring has safe insulation.

6. Check the existing wiring and connectors are correctly labelled.
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NR/SMTH/Part04/AX04

Replace a EAK30H Unit (AzLM)

Issue No: 08 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

AFTER INSTALLATION WORK

7. Check the replacement unit is correctly installed and secure.

8. Check that the DIP switch settings correspond with the address code indicated on
the diagrams. The analogue card shall need to be physically removed to access

the switches.

9. Check that the earth bond is correctly installed and test the continuity from the unit
to earth.

10.  Check that the wiring and connectors are replaced as labelled and are secure.
11.  Check the cable screen is clamped correctly.

12. WIRE COUNT (including the screen) the replacement unit to the wiring diagram.

13. Restore the power to the EAK.

14.  Test the replacement unit NR/SMS/PartB/Test/045 (Thales Axle Counters Dummy
Wheel Test (AzLM) and record the test measurements on the record card, together
with the reason for the test.

15.  Test the replacement rail contact to NR/SMS/PartB/Test/031 (Thales Axle Counter
Reference Direction Function Test).

16.  Check the torque setting of the EAK lid bolts and base plate, see
NR/SMS/PartZ/Z03 (Train Detection — Reference Values).

17.  Check the security of the unit and any padlocks, where fitted.

18.  With the Signallers’ permission, reconnect the section disconnection link(s).
19.  Observe that the section is successfully restored to normal operation.

20. Check that the unit is correctly labelled.

END
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NR/SMTH/Part04/AX05
Replace an EAK30H Board (AzLM)
Issue No: 08 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Includes: | EAK30H Digital (evaluator) and Analogue (rail contact) Boards
EAK30H Unit and Sub rack, any other board or card in other EAK units

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

Electrostatic precautions shall be taken when handling boards. Where provided
electrostatic discharge points (ESD) shall be used.

The EAK30H shall be powered down for this task by disconnection of the power
supply at the REB or the local supply.

The unit shall not be powered up with any of the boards missing.

The digital board is ‘plug and go’, but replacement of the analogue board will
: require adjustment of the rail contacts.

The Signaller is responsible for restoring the axle counter section. |

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

2.

Check that the EAK unit is correctly Isolated from the power supply.

Check that the replacement board is correct type or equivalent (see “Appendix A”
below) and is not damaged.

: NOTE: Communication technology (ISDN or DSL) needs to be consistent

: between Serial Card in the ACE and Digital Card in the EAK(s). Where it is

: planned to upgrade from ISDN to DSL refer to “Appendix A” to check compatablity
: with each detection point controlled by each serial card.
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NR/SMTH/Part04/AX05

Replace an EAK30H Board (AzLM)

Issue No: 08 \ Issue Date: 02/12/2023 Compliance Date: 02/03/2024

AFTER INSTALLATION WORK

3. Check the replacement unit is correctly installed and secure.

4. Restore the power to the EAK unit.

5. With the Signallers’ permission, reconnect the section disconnection link(s).
6. Observe that the section is successfully restored to normal operation.

For Analogue Boards Only

7. Test the operation of the replacement board NR/SMS/PartB/Test/045 (Thales Axle
Counters Dummy Wheel Test (AzLM) and record the test measurements on
record card together with the reason for the test.

Replacement of the analogue board might require adjustment of the rail contacts.

8. Test the replacement rail contact to NR/SMS/PartB/Test/031 (Thales Axle Counter
Reference Direction Function Test).

APPENDIX A - Card Compatibility Tables

Analogue Board

Version Board Name Compatible With Board Name
3C§Eg\18836 Ar;)e:)lg:::]due 3FW 18601 AEAB (#1) High Pogs;rgnalogue
Il R Iy
3C/§F1A1f’ | 24 Q:::ggue 3CR 31011 AFAA 24v Analogue board
3FXVE188602 b?;rz"zg‘g;) 3FW 18602 AEAB Analogue board (RCA)

Table 1 - Analogue Board

5#1 When upgrading Analogue Boards to the high power varient, consideration
: should be taken into the increased power requirements of the high-power board.
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Evaluator (Digital) Board (3CR 01859XXXX)

Version Board Name Compatible With
DBAA
DAAB Evaluator Board with ISDN DBAB
DBAA
OBAA Evaluator Board with ISDN (*) and Dana
4ms Software (Former DAAC Board) DBAA
DBAB Evaluator Board with ISDN (*) and DBAB
4ms Software (Former DAAB Board) DBAA
Evaluator board EAK30H, DSL, EAAA
EAAA(#2) 2.4ms (380KM/H) Software EBAA
Evaluator board EAK30H, DSL, 4ms EBAA
EBAA(#2) (250KM/H) Software EAAA

Table 2 - Evaluator Board (Digital Board)

: #2 Communication technology (ISDN or DSL) needs to be consistent between

: Serial Card in the ACE and Digital Card in the EAK(s). Where it is planned to

: upgrade from ISDN to DSL, the evaluator hard ware (Serial Cards) and EAK

: hardware (Digital Cards or K-Type EAK) will need to be replaced at the same time
: to check compatablity.

: The DSL transmission requires the SCC CPU's to be installed (version 7HA 10057
: ABAA). Where fitted, the V.24 converters are utilised also need to be upgraded

: from ISDN to DSL.

: NOTE: Where two EAK'’s are controlled from one serial card, the Digital Card in

: both EAK’s will need to be replaced (or the EAK in the case of a K style EAK).

NOTE: Mixed configuration of ISDN / DSL transmission within the same ACE is
: supported.

END
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Includes: AzLM EC/EPCM CPU Card
AzLM Evaluator Serial and Parallel Cards any other axle counter evaluator

or their cards

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

Electrostatic precautions shall be taken when handling boards. Where provided
electrostatic discharge points (ESD) shall be used.

The evaluator shall be powered down for this task by disconnection of its power
supply.

Some installations have a ‘2 out of 3’ system where the removal of one CPU card
: will not affect the working of the other two. If you are in doubt about the installation,
: ask your SM(S).

CPU boards are uniquely identified to include the data version number, replacement
boards shall be operating the same site specific version of geographic data as the
one they are replacing otherwise the evaluator might shut down.

EThe Installed Software Status Record (ISSR) will tell you the status of the installed
: site specific software.

The connection of a laptop with the diagnostic software will also identify the
: installed site specific software.

The Signaller is responsible for resetting the axle counter.

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

2.

Check that the affected section is correctly isolated from the interlocking.
Check that the evaluator is correctly isolated from the power supply.

Check that the replacement CPU(s) board is of the correct type and is not
damaged.

Check for correct compatibility of CPUs and Flash Cards.

Check that the original / replacement compact flash card status corresponds with
the Installed Software Status Record (ISSR).
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AFTER INSTALLATION WORK

6.

7.

10.

11.

12.

13.

Check the replacement CPU card is correctly installed and secure.
Restore the power to the evaluator.

Check that the software version of the replacement CPU card corresponds with that
of the original by use of a laptop with the diagnostic software.

Check that the affected axle counter sections are disturbed by use of a laptop with
the diagnostic software.

Check that the correct serial and parallel I/O card LEDs are illuminated.

Check that the alphanumeric display on the CPU shows a rotating bar.

With the Signaller’s permission, reconnect the section disconnection link(s).
Request the section is reset, observe that the section(s) are successfully restored to

normal operation.

END
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Includes: | AzLM Evaluator I/O Serial and Parallel Cards
CPU Cards and any other axle counter evaluator or their cards

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

Electrostatic precautions shall be taken when handling boards. Where provided
electrostatic discharge points (ESD) shall be used.

The Signaller is responsible for restoring the axle counter section. |
The evaluator does not require to be powered down for this task.

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1. Check that the replacement card is correct type or equivalent (see “Appendix A”
below) and is not damaged.

NOTE: Communication technology (ISDN or DSL) needs to be consistent between
: Serial Card in the ACE and Digital Card in the EAK(s). Where it is planned to

: upgrade from ISDN to DSL refer to “Appendix A” to check compatablity with each

: detection point controlled by each serial card.

AFTER INSTALLATION WORK
2. Check the replacement card is correctly installed and secure.
Check that the correct serial and parallel I/O card LEDs are illuminated [LED

: indications NR/SMS/Appendix/15 (General Information on the Thales Axle Counter
: Systems).

3. Where NT/LT communication is implemented, check the correct operation of any |
affected serial 1/0 cards at adjacent ACE’s by use of diagnostics.

4. With the Signallers’ permission, reconnect the output of the affected section(s) to
the signalling system.
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APPENDIX A - Card Compatibility Table

ISDN Serial 1/0 cards (3CR01881xxxx)

Version gﬁ:;g:t'ble with preferred Alternative Choice
AAA (NT/NT) RAAA (NT/NT) QBAA (Configurable), PCAA
RBAA (NT/LT) RBAA (NT/LT) QBAA (Configurable)
PCAA (NT/NT) or RAAA ,
PCAA (NT/NT) (NT/NT) QBAA (Configurable)
QBAA (configurable) | QBAA (configurable) (#1) RAAA, RBAA, PCAA (#1)
PFAC (NT/LT) PFAC (NT/LT)

#1 If in doubt on NT/LT configurable compatibility consult your SM(S).

DSL Serial I1/0 cards (3CR01881xxxx)

Version Compatible with
TAAA TAAA (#2)
QAAA QAAA (#2)

#2 Communication technology (ISDN or DSL) needs to be consistent between
: Serial Card in the ACE and Digital Card in the EAKs. Where it is planned to
: upgrade from ISDN to DSL, the evaluator hardware (Serial Cards) and EAK

: hardware (Digital Cards or K-Type EAK) will need to be replaced at the same time
: to check compatablity. This will be treated as extensive and simultaneous.

EThe DSL transmission requires the SCC CPU’s to be installed (version 7HA 10057
: ABAA). Where fitted, the V.24 converters are utilised will also need to be upgraded
: from ISDN to DSL.

NOTE1: Where two EAK’s are controlled from a single serial card, the Digital
: Cards in both EAK’s will need to be replaced or the EAK in the case of a K style
s EAK.

NOTE2: Mixed configuration of ISDN / DSL transmission within the same ACE is
: supported.
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Parallel card (3CR01893xxxx)

Version g::aTe?:;:olcehvgii::Z Alternative Choice

QEBB (1 vital input (GF/GF) QEBB QAAA, QEAC

PEBB (2 vital input GF/GF) PEBB PEAC, PDBB, PDAC, PAAA

REBB (2 vital inputs GF/GB) REBB NA

QAAA (1 vital input GF/GF) QAAA QEAC

PDAC (2 vital input GF/GF) PEBB PEAC, PDBB, PDAC, PAAA

PAAA (2 vital inputs GF/GF) PEBB PEAC, PDBB, PDAC, PAAA

PDBB (2 vital inputs GF/GF) PEBB PEAC, PDBB, PDAC, PAAA

QEAC (1 vital inputs GF/GF) QEBB QEAC

PEAC (2 vital inputs GF/GF) PEBB PEAC PDBB, PDAC, PAAA

END
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Includes:

All Thales (AzL) Rail Contacts that are removed and refitted without
disconnection of the cable to the EAK for Track Engineering Work.

Replacement of a Thales (AzL) Rail Contact.

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

The Signaller is responsible for restoring the axle counter section. |

: For Further Information see NR/SMS/Appendix/15 (General Information on the

: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

Check that the rail contact is not damaged, is the correct type and is correctly
labelled.

Check that the affected section is correctly isolated from the Interlocking.

Power down and isolate the EAK.

Check the position of the rail contact using the wheel detection point position
record, if this is not available measure the rail contact from a datum point that is not

going to change during the work. This shall include details relating to which rail the
contact is fitted on and its orientation.

AFTER INSTALLATION WORK

5.

Check that the orientation of the refitted rail contact is correct to the reference
direction of travel (SK1-SK2) [Direction of travel (NR/SMS/PartC/AX11,
NR/SMS/PartC/AX12 & NR/SMS/PartC/AX15)].

Check the position of the refitted rail contact in relation the Axle counter head site
form or Datum point recorded in step 4.

The rail contact shall not be located within 1m of block joints, 72 m of a weld & 2m of|
another rail contact.
NOTE: This step is not applicable for Birmingham New Street |

In areas fitted with redundant rail contacts, check that the second head is located as
per the requirements of the Wheel Detection Point Position Record.
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9. Check the refitted rail contact is correctly installed and secure, see
NR/SMS/PartZ/Z03 (Train Detection — Reference Values).

10.  Check (if provided) the protection plates and flux plates are correctly installed and
secure.

11.  Check the power is restored to the EAK.

12.  Test the refitted rail contact, NR/SMS/PartB/Test/042 (Axle Counters Dummy Wheel
Test— Azl 70, 70/30, 70/30S) or NR/SMS/PartB/Test/045 (Thales Axle Counters
Dummy Wheel Test (AzLM) and record the test measurements on the record card,
together with the reason for the test.

13.  Test the refitted rail contact NR/SMS/PartB/Test/045 (Thales Axle Counters Dummy
Wheel Test (AzLM) and record the test measurements on the record card, together
with the reason for the test.

14.  Test the refitted rail contact to NR/SMS/PartB/Test/031 (Thales Axle Counter
Reference Direction Function Test).

15.  Check the security of the unit and any padlocks, where fitted. For Torque setting
see NR/SMS/PartZ/Z03 (Train Detection — Reference Values).

16.  With the Signaller’s permission, reconnect the section disconnection link(s).

17.  Request the section is reset, observe that the section(s) are successfully restored to

normal operation.

END
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Includes: | EAK30K Lineside Junction Box
All other EAK Junction Boxes

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

The EAK30K is to be powered down for this task by disconnection of the power
supply at the REB or the local supply.

Electrostatic precautions are to be taken when working inside the unit.

The EAK shall be changed in its entirety, changing of the electronic board contained
within the EAK is strictly prohibited.

Each detection point has a unique address set by DIP switches inside the unit.
Replacement junction boxes require having their DIP switches set to that of the
original or the evaluator does not recognize the new unit. The DIP switch settings
can also be found on the location diagram.

The Signaller is responsible for restoring the axle counter section

: For Further Information see NR/SMS/Appendix/15 (General Information on the

: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK
NOTE: Communication technology (ISDN or DSL) needs to be consistent between
: Serial Card in the ACE and Digital Card in the EAK(s). Where it is planned to
: upgrade from ISDN to DSL refer to “Appendix A" to check compatibility with each
: detection point controlled by each serial card.
1. Check that the EAK unit is correctly isolated from the power supply.

2. Check that the replacement EAK unit is of the correct type, undamaged, and is
correctly labelled.

3. WIRE COUNT (including the screen) the existing unit to the wiring diagram.

4. Check the ARD plug direction corresponds to the diagram.
5. Check the Earth Bonding is correctly as shown on the wiring diagram

6. Check the existing wiring has safe insulation.
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7. Check the existing wiring and connectors are correctly labelled.
AFTER INSTALLATION WORK
8. Check the replacement unit is correctly installed, secure and correctly labelled. |

9. Check that the DIP switch settings correspond with the address code indicated on
the diagrams.

10. Check S1 S2 and S3.
S1 and S2 shall be set to 1, S3 shall be set to H3.

11.  Check that the earth bond is correctly installed and test the continuity from the unit.
See torque settings in NR/SMS/PartZ/Z03 (Train Detection — Reference Values).

12.  Check that the wiring and connectors are replaced as labelled and are secured.
13.  Check the cable screen is clamped correctly.

14.  WIRE COUNT (including the screen) the replacement unit to the wiring diagram.

15.  Check the ARD plug direction corresponds to the diagram.

16.  Check the security of the unit to the pedestal. For torque settings in
NR/SMS/PartZ/Z03 (Train Detection — Reference Values).

17.  Restore the power to the EAK.

18.  Test the replacement unit NR/SMS/PartB/Test/045 (Axle Counter Dummy Wheel
Test AzLM) and record the measurements on the record card, together with the
reason for the test.

19.  Test the replacement rail contact to NR/SMS/PartB/Test/031 (Thales Axle Counter
Reference Direction Function Test).

20. Check the security of the unit and any padlocks, where fitted. For torque settings in
NR/SMS/PartZ/Z03 (Train Detection — Reference Values).

21.  With the Signallers’ permission, reconnect the output of the affected section(s) to |
the signalling system.

22. Request the section is reset, observe that the section(s) are successfully restored to
normal operation.

23. Check that the unit is correctly labelled.
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APPENDIX A - Card Compatibility Tables

Version Board Name Compatible With
DABA EAK 30K ISDN DABA
EAK 30K DSL, 120v 4ms
FEAA (250KM/H) FEAA
FFAA EAK 30K DSL, 24v 4ms (250KM/H) FFAA
EAK 30K DSL, 120v 2.4ms
FAAA (380KM/H) FAAA
EAK 30K DSL, 24v 2.4ms
FCAA (380KM/H) FCAA

#2 Communication technology (ISDN or DSL) needs to be consistent between

: Serial Card in the ACE and Digital Card in the EAK(s). Where it is planned to

: upgrade from ISDN to DSL, the evaluator hard ware (Serial Cards) and EAK

: hardware (Digital Cards or K-Type EAK) will need to be replaced at the same time
: to check compatibility.

éThe DSL transmission requires the SCC CPU’s to be installed (version 7HA 10057
: ABAA). Where fitted, the V.24 converters are utilised also need to be upgraded
: from ISDN to DSL.

NOTE 1: Where two EAK’s are controlled from one serial card, the Digital Card in
: both EAK’s will need to be replaced (or the EAK in the case of a K style EAK).

NOTE 2: Mixed configuration of ISDN / DSL transmission within the same ACE is
: supported.

END
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Includes: Rail Contact Adaptor connected to SK30H, EAK30H, SK30K or EAK30K
Removal of Rail Contact Adaptor

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

e The EAK shall be powered down for this task.
o Electrostatic precautions shall be taken when working inside the unit.
The Signaller is responsible for restoring the axle counter section.

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1. Check that the affected section is correctly isolated form the interlocking.

2. Check that the rail contact adaptor is of the correct type and is undamaged.
3. Isolate the EAK.

4. WIRE COUNT (including the screen) the existing rail contact adapter cables to the
wiring diagram.

5. Check the existing wiring has safe insulation.

6. Check the existing wiring is correctly labelled.
AFTER INSTALLATION WORK

7. Check the rail contact adaptor is mounted securely.

The RCA shall sit in a position level or above the EAK and Rail contact to prevent
water draining into the RCA.

8. Check the rail contact adaptor is correctly installed.

9. WIRE COUNT (including the screen / drain wire) the replacement rail contact
adaptor to the wiring diagram.




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX10
Replace an Rail Contact Adaptor (RCA) (AzLM)
Issue No: 03 | Issue Date: 02/12/2023 | Compliance Date: 02/03/2024
10.  Check the cable screens are clamped, zip tied or terminated correctly.
11.  Check that the cable cores from the cable clamp to the terminals in the RCA and
the EAK are twisted together.
12.  Check that the cable is correctly labelled, secured and correctly routed.
13.  Check the security and seating of the card within the RCA.
14.  Check the cable glands are tight and the cable secured.
15.  Check the seal on the lid is intact and is not cut or damaged (flattened).
16.  Secure the metal plate inside the RCA and then secure the outer lid.
17.  Power up the EAK.
18.  With the Signalers permission, reconnect the section disconnection link(s).
19. Request the section is reset, observe that the section(s) are successfully restored to

normal operation.

END
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Includes: SKB30K Rail Contact
All other types of Rail Contact

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection method as required.

The disconnection link shall not be reconnected, and possession given up unless
the equipment has passed all tests and is fit for use.

Cables are supplied connected and sealed to the rail contact unit. A cable of any
: length (4m, 5.5m or 8m) can be used as long as there is sufficient to reach from the
: EAK.

Where a Rail Contact Adapter (RCA) is used the maximum distance between the
Rail Contact and EAK is 30m.

The 8m rail contact cable shall not be used with the RCA.

The Signaller is responsible for restoring the axle counter section. |

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Check that the affected section is correctly isolated from the interlocking. |
Check that the replacement rail contact is of the correct type and is not damaged.

Power down and isolate the EAK.

WIRE COUNT (including the screen) the existing rail contact cable to the wiring
diagram.

Check the existing wiring has safe insulation.

Check the existing wiring is correctly labelled.
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8. If a rail clamp is fitted, check the position of the rail contact using the Wheel

Detection Point Position Record. If this is not available, then the location of the ralil
contact shall be measured from a datum point that is not going to change during the
work. This shall include verification of details relating to which rail the contact is
fitted on.

AFTER INSTALLATION WORK

9. If a Rail Clamp is fitted, verify the position of the refitted rail contact in relation to the
Wheel Detection Point Position Record or the Datum point recorded in Step 8.

The rail contact shall not be located within 1m of block joints, 72 m of a weld and 2m
of another rail contact. Note, this is not applicable to Birmingham New Street.

In areas fitted with redundant rail contacts check that the second head is located
between 2 and 3 meters away from the refitted head. Note, this is not applicable to
Birmingham New Street.

10.  Check the replacement rail contact is correctly installed and secured, see
NR/SMS/PartZ/Z03 (Train Detection — Reference Values).

11.  Confirm that new rail fixing nuts and bolts have been used.

12.  Check (if provided) the protection plates and flux plates are correctly installed and
secure.

13. WIRE COUNT (including the screen) the replacement rail contact to the wiring
diagram.

14.  Check the cable screen is clamped correctly.

15.  Check that the cable cores from the cable clamp to the terminals are twisted
together.

16.  Check that the cable is correctly labelled, secured and correctly routed.
17.  Check the power is restored to the EAK.

18.  Test the replacement rail contact NR/SMS/PartB/Test/045 (Thales Axle Counters
Dummy Wheel Test (AzLM) and record the test measurements on record card,
together with the reason for the test.

19.  Test the replacement rail contact to NR/SMS/PartB/Test/031 (Thales Axle Counter
Reference Direction Function Test).

20. Check the security of the unit and any padlocks, where fitted. For Torque setting
see NR/SMS/PartZ/Z03 (Train Detection — Reference Values).

21.  With the Signaller’s permission, reconnect the output of the affected section(s) to
the signalling system.
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22.  Request the section is reset, observe that the section(s) are successfully restored to
normal operation.

23.  Check that the unit is correctly labelled.

END
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Includes: | VESBA
BLEA12, SIRUIS2, STEU and VAU

*** INDEPENDENCE EXEMPT ***

GENERAL

Before any work is undertaken:

a)

b)

e)

Possession of the affected axle counter evaluator (ACE) shall be taken.

Possession shall also be taken of any adjacent connected evaluators. This
affects multiple track sections and any signalling functions carried over the
evaluator transmission links.

The output of the evaluator shall not be reconnected to the signalling
system and possession given up unless the equipment has passed all
tests and is fit for use.

Electrostatic precautions shall be taken when handling boards.
Electrostatic discharge points (ESD) are provided in the evaluator cabinet
and nearby working surface to assist in this procedure.

Only one axle counter evaluator shall be worked on at any one time.

BEFORE INSTALLATION WORK

1. Check that possession of the affected ACE has been taken.

2. Check that the affected ACE is powered down by switching off the relevant power
supply board.

3. Check that the replacement card is not damaged and is correct type. Check that the
replacement card status corresponds with the Baseline document.

4. Remove the fuse from the affected VESBA card.

The fuses of the replacement VESBA card shall be removed before the card is
inserted into the evaluator rack.

AFTER INSTALLATION WORK

5. Check that the replacement card is correctly installed and secure.

6. Set both the potentiometers as far counter clockwise as they can go.
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7. Replace the fuses into the replacement VESBA card.
8. Power up the affected ACE by switching on the relevant power supply board
9. Reset the system by simultaneously pressing the red buttons on both of the VAU
boards for approximately 1 second.
Observe that only the LED ‘VGL’ remains illuminated after approximately 5
seconds.
10.  Test the evaluator VESBA card levels NR/SMS/PartC/AX31 (Siemens AzS 350U
Axle Counter Evaluator).
11.  Arrange with the Signaller to reset the affected section(s).
12.  Observe that the section is successfully restored to normal operation.
13.  Check, or arrange for the correct labelling of the unit.

END
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Includes: SIRUIS2, STEU and VAU
BLEA12 and VESBA

*** INDEPENDENCE EXEMPT ***

GENERAL

Before any work is undertaken:
a) Possession of the affected axle counter evaluator (ACE) shall be taken.

b) Possession shall also be taken of any adjacent connected evaluators. This
affects multiple track sections and any signalling functions carried over the
evaluator transmission links.

c) The output of the evaluator shall not be reconnected to the signalling
system and possession given up unless the equipment has passed all
tests and is fit for use.

d) Electrostatic precautions shall be taken when handling boards.
Electrostatic discharge points (ESD) are provided in the evaluator cabinet
and nearby working surface to assist in this procedure.

e) Only one axle counter evaluator shall be worked on at any one time.

BEFORE INSTALLATION WORK

1.

2.

Check that possession of the affected ACE has been taken.

Check that the replacement card is not damaged and is correct type. Check that the
replacement card status corresponds with the Baseline document.

Shut down the affected evaluator by switching off the RELEVANT power supply
board for the affected evaluator.

AFTER INSTALLATION WORK

4.

5.

Check that the replacement card is correctly installed and secure.

Power up the evaluator by switching on the RELEVANT power supply board for the
affected Evaluator.

Simultaneously press the red buttons (system reset) on each VAU boards for both
computer channels for approximately 1 second. After pressing the red buttons
(system reset), the LED "ANL" lights up on both VAU boards for approximately 3
seconds. After the LED "ANL" on the VAU boards has gone off, the LED "VGL"
lights up.
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7. Arrange with the Signaller to reset the affected sections.
8. Observe that the section(s) is/are successfully restored to normal operation.
9. Check, or arrange for the correct labelling of the unit.

END
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Replace a Siemens AzS 350 U Axle Counter Card (BLEA12)

Issue No: 04

\ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Includes: BLEA12
VESBA, DIGDO, SIRUIS2, STEU and VAU

GENERAL

Before any work is undertaken:

a)

b)

e)

Possession of the affected axle counter evaluator (ACE) shall be taken.

Possession shall also be taken of any adjacent connected evaluators. This
affects multiple track sections and any signalling functions carried over the
evaluator transmission links.

The output of the evaluator shall not be reconnected to the signalling
system and possession given up unless the equipment has passed all
tests and is fit for use.

Electrostatic precautions shall be taken when handling boards.
Electrostatic discharge points (ESD) are provided in the evaluator cabinet
and nearby working surface to assist in this procedure.

Only one axle counter evaluator shall be worked on at any one time only
one BLEA12 shall be changed at any one time.

BEFORE INSTALLATION WORK

1. Check that the replacement BLEA12 card is not damaged and is correct type.

Check that the replacement card status corresponds with the baseline document.

2. Shut down the affected evaluator by switching off the RELEVANT power supply
board for the affected evaluator.

3. Check the configuration of the dip switches and jumper setting of the existing
BLEA12 board to the diagrams.

AFTER CONFIGURATION OF THE BLEA12 BOARD

4. Check the configuration of the dip switches and jumper setting on the replacement
BLEA12 board, to the diagrams.




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX22

Replace a Siemens AzS 350 U Axle Counter Card (BLEA12)

Issue No: 04 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

AFTER INSTALLATION WORK

10.

Check that the replacement card is correctly installed and secure.

Power up the evaluator by switching on the RELEVANT power supply board for the
affected evaluator.

Simultaneously press the red buttons (system reset) on each VAU boards for both
computer channels for approximately 1 second .After pressing the red buttons

(system reset), the LED ‘ANL’ lights up on both VAU boards for approximately 3
seconds. After the LED ‘ANL’ on the VAU boards has gone off, the LED ‘VGL’ lights

up.
Arrange with the Signaller to reset the affected section(s).
Observe that the section(s) is/are successfully restored to normal operation.

Check or arrange for the correct labelling of the unit.

END
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Includes:  VENUS 2 CPU Card
lIC-OMC VENUS3, ZAN, VESUV3, VESIN, RASI V24KOP & BUREP16

General

Possession of the affected axle counter evaluator (ACE) shall be taken.

Disconnection of the output of the evaluator to the signalling system. This might
: affect up to 16 sections.

The output of the evaluator shall not be reconnected to the signalling system
and possession given up unless the equipment has passed all tests and is fit
for use.

For 1.5 seconds at the end of the update procedure the axle counter
synchronizes the affected channel. At this point the axle counter is effectively
blind. Therefore, no train movements shall be allowed in the affected area
while the axle counter is updating the affected channel.

Electrostatic precautions shall be taken when handling boards. Electrostatic
discharge points (ESD) are provided.

Only one axle counter evaluator shall be worked on at any one time.
CPU boards are uniquely identified to include the data version number.

Replacement boards shall be operating the same site-specific version of geographic
data as the one they are replacing otherwise the evaluator shuts down.

The Equipment List advises you the status of the board hardware and software.
BEFORE INSTALLATION WORK

1. Check that the replacement CPU card is not damaged and is correct type. Check
that the replacement card status corresponds with the “Baseline” document.

Only use a VENUS?2 that is installed with the correct program and configuration
: software for the evaluator being repaired

2. Shut down the affected computer channel by setting the reset switch of the relevant
VENUS2 card and switching off the relevant power supply board for the affected
computer channel.

AFTER INSTALLATION WORK

3. Check that the replacement CPU card is correctly installed and secure.

4. Perform the “update computer channel” procedure (S&D on line manual).
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5. Check that the affected channel has updated and that the card operates correctly

by observing the correct indications on the evaluator (S&D on line manual).

6. Check or arrange for the correct labelling of the unit.

END
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Replace a Siemens AzSM (E) Axle Counter non CPU Card

Issue No: 02 \ Issue Date:  05/12/2020 \ Compliance Date: 05/06/2021

Includes: VENUV 3, VESIN, RASI, BUREP16, & V24KOP
VENUS 2, ZAN

*** INDEPENDENCE EXEMPT ***

General
Possession of the affected axle counter evaluator (ACE) shall be taken.

: Disconnection of the output of the evaluator to the signalling system. This might
- affect up to 16 sections.

The output of the evaluator shall not be reconnected to the signalling system
and possession given up unless the equipment has passed all tests and is fit
for use.

For 1.5 seconds at the end of the update procedure the axle counter
synchronizes the affected channel. At this point the axle counter becomes
effectively blind. Therefore, no train movements shall be allowed in the
affected area while the axle counter is updating the affected channel.

Electrostatic precautions shall be taken when handling boards. Discharge
points (ESD) are provided in the evaluator cabinet.

Only one axle counter evaluator shall be worked on at any one time.
BEFORE INSTALLATION WORK

1. Check that the replacement card is not damaged and is correct type. Check that the
replacement card status corresponds with the “Baseline document”.

2. Shut down the affected evaluator by switching off the relevant power supply board
for the affected computer channel.

AFTER INSTALLATION WORK

3. Check that the replacement card is correctly installed and secure.
4. Perform the ‘update computer channel’ procedure (S&D on line manual).
5. Check that the affected channel has updated and that the card operates correctly

by observing the correct indications on the evaluator (S&D on line manual).
6. Observe that the section(s) is/are successfully restored to normal operation.
7. Check or arrange for the correct labelling of the unit.

END
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Includes: | ZAN.
VENUS 2, VESUV3, VESIN, RASI, V24KOP & BUREP16.

*** INDEPENDENCE EXEMPT ***

Before any work is undertaken.

. e Possession of the relevant axle counter section (this may affect up to 4
: sections).

e Disconnection of the output of the evaluator to the signalling system. This
may affect up to 16 sections.

e The output of the evaluator shall not be reconnected to the signalling
system and possession given up unless the equipment has passed all
tests and is fit for use.

e The ZAN card has two input channels for the two independent ZP43 wheel
detectors. Check that the removal of the affected ZAN card will not
increase the current disruption to the railway operation.

e Appropriate electrostatic precautions shall be taken when handling boards.

¢ Only one axle counter evaluator shall be worked on at any one time.

BEFORE INSTALLATION WORK

1. Check that the replacement card is not damaged and is correct type. Check that the
replacement card status corresponds with the Baseline document.

2. Remove the fuses from the affected ZAN card.

The fuses of the replacement ZAN card shall be removed before the card is
inserted in to the evaluator rack.

AFTER INSTALLATION WORK
3. Check that the replacement card is correctly installed and secure.

4. Replace the fuses into the replacement ZAN card.

5. Test the evaluator ZAN card levels NR/SMS/PartC/AX30 (Siemens AzSM (E) Axle
Counter Evaluator.

6. Observe that the section(s) is/are successfully restored to normal operation.

7. Check or arrange for the correct labelling of the unit.
END
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Box

Replace a Siemens Axle Counter DEK 43 Wheel Detector or Trackside Connection

Issue No. 03 | Issue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: | Trackside Connection Box, DEK 43 Wheel Detector
All other Junction Boxes, Individual Connection Box Cards

GENERAL

Before any work is undertaken;
e Take possession of the relevant axle counter section.

e The Trackside Connection Box shall be powered down by removal of the
ZAN or VESBA card fuse or at the local point of supply.

e The output of the evaluator shall not be reconnected to the signalling
system and possession given up unless the equipment has passed all
tests and is fit for use.

e Electrostatic precautions shall be taken when handling boards.
Electrostatic discharge points (ESD) are provided in the evaluator
cabinet and nearby working surface to assist in this procedure.

The Signaller is responsible for resetting the axle counter.

BEFORE INSTALLATION WORK

1.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Check that the replacement wheel detector or trackside connection box is not
damaged and is correct type.

Remove the fuse on the ZAN or VESBA card which supplies the Trackside
Connection Box.

WIRE COUNT the existing wheel detector or trackside connection box to the wiring
diagram.

Check the existing wiring has safe insulation.

Check the existing wiring and connectors are correctly labelled.
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AFTER INSTALLATION WORK

7. Check that the replacement wheel detector or trackside connection box is correctly
installed and secure.

8. Observe any restrictions that apply to the position of the axle counter equipment to
other line side equipment or cabling.

9. Check that the adaptor plates are correct for the rail profile installed.
10.  Check that the wiring and connectors are replaced as labelled and are secure.
11.  Check the cable is clamped correctly.

12. WIRE COUNT the replacement unit to the wiring diagram.

13.  Restore the power to the Wheel Detector Trackside Connection Box.

Where the wheel detector or trackside connection box is used with an AzZSME evaluator

14.  Test the replacement unit, see NR/SMS/PartC/AX30 (Siemens AzSM (E) Axle
Counter Evaluator).

15.  Test evaluator ZAN card levels, see NR/ISMS/PartC/AX30 (Siemens AzSM (E) Axle
Counter Evaluator).

16.  Check that the ZAN card LED’s illuminate correctly, when the head is influenced,
see NR/SMS/PartC/AX30 (Siemens AzSM (E) Axle Counter Evaluator).

Where the wheel detector or trackside connection box is used with an AzS350U evaluator

17.  Test the replacement unit:

a) For ZP 43 V use NR/SMS/PartC/AX29 (Siemens AzS ZP 43 VV Wheel
Detector Equipment).

b) For ZP 43 D use NR/SMS/PartC/AX28 (Siemens AzS ZP 43 D Wheel
Detector Equipment).

18. Test evaluator VESBA card levels see NR/SMS/PartC/AX31 (Siemens AzS 350U
Axle Counter Evaluator).

19.  Check that the VESBA card LED’s illuminate correctly, when the head is influenced
NR/SMS/PartC/AX31 (Siemens AzS 350U Axle Counter Evaluator).

20. Check the security of the unit and any padlocks where fitted.
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21.  Observe that the section is successfully restored to normal operation.

22.  Check that the unit is correctly labelled.

END
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Replace a Siemens Axle Counter ZP 43 PCB Card
Issue No: 04 \ Issue Date:  04/03/2023 \ Compliance Date: 03/06/2023
Includes: | All ZP 43 PCB cards
All other Siemens cards
GENERAL

Before any work is undertaken:

a) Possession of the affected axle counter section shall be taken (this affects
more than one section).

b) The output of the evaluator shall not be reconnected to the signalling
system and possession given up unless the equipment has passed all
tests and is fit for use.

c) Electrostatic precautions shall be taken when handling boards.
Electrostatic discharge points (ESD) are provided in the evaluator cabinet
and nearby working surface to assist in this procedure.

d) Only one axle counter evaluator shall be worked on at any one time.

e) The Signaller is responsible for resetting the axle counter.

BEFORE INSTALLATION WORK
1. Check that the replacement card is not damaged and is correct type.

2. Check that the replacement card status corresponds with the baseline document.

3. Remove the fuse on the ZAN or VESBA card which supplies the Trackside
Connection Box.

AFTER INSTALLATION WORK
4. Check that the replacement card is correctly installed and secure.
5. For ZP 43 D check that switch S1 is set to FR.

6. Replace the fuse on the ZAN or VESBA card which supplies the Trackside
Connection Box.
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7.

Test the replacement unit:

a) For ZP 43 V use NR/SMS/PartC/AX29 (Siemens AzS ZP 43 VV Wheel
Detector Equipment).

b) For ZP 43 D use NR/SMS/PartC/AX28 (Siemens AzS ZP 43 D Wheel
Detector Equipment).

Where the wheel detector or trackside connection box is used with an AzZSME evaluator:

8.

Test the evaluator ZAN card levels NR/SMS/PartC/AX30 (Siemens AzSM (E) Axle
Counter Evaluator).

Check that the ZAN card LED’s illuminate correctly, when the wheel detector is
influenced.

Where the wheel detector or trackside connection box is used with an AzS350U evaluator

10.

11.

12.

13.

Test evaluator VESBA card levels NR/SMS/PartC/AX31 (Siemens AzS 350U Axle
Counter Evaluator).

Check that the VESBA card LED'’s illuminate correctly, when the head is influenced.
Observe that the section(s) is/are successfully restored to normal operation.

Check that the unit is correctly labelled.

END
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Replace a Siemens WSD Wheel Detector (ACM 100 Axle Counter)
Issue No. 03 | Issue Date: 03/03/18 | Compliance Date: 31/05/18

Includes: | Siemens WSD Wheel Detector only

ZP D 43 and ZP 43 V Wheel Detection Equipment - Trackside Connection Box,
DEK 43 Wheel Detector and all other Junction Boxes or Individual Connection
Box Cards

Before any work is undertaken the following shall be undertaken:

a) Possession taken of the relevant axle counter section.

b) Disconnection of the output of the ACM module (evaluator) to the signalling system
where applicable.

c) The WSD wheel detector shall be powered down by removal of the appropriate
links.

The output of the ACM shall not be reconnected to the signalling system and possession
given up unless the equipment has passed all tests and is fit for use.

Keep metallic objects at least 20cm away from the counting heads. The movement of
metallic objects including tools, steel toe-cap boots and jewellery across the upper
surface of the counting heads can cause occupation of the track sections. The wheel
detector is very sensitive.

The signaller is responsible for resetting the axle counter.

BEFORE INSTALLATION WORK

1.

Observe any restrictions that apply to the position of the axle counter equipment to
other line side equipment or cabling.

Check that the adapter plate (C25326-A39-C2 for BS 113A and Bull-Head Rail and
C25326-A39-C17 for UIC 54 and UIC 60) is correct for the rail profile installed.

Check that the wheel detector is correctly isolated from the ACM by disconnection at
the appropriate links.

Check that the replacement wheel detector is not damaged and is the correct type.
Wire count the existing wheel detector to the wiring diagram.
Check the existing wiring has safe insulation.

Check the existing wiring and connectors are correctly labelled.

Page 1 of 2
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EXCHANGE OF WSD

8. Disconnect the wheel detector cabling in the corresponding disconnection box.
9. Remove the cable securing clips from the WSD cable
10. Remove the wheel detector from the rail web bracket

11. Installation is reversal of the removal using a torque of (45 Nm) to fix the wheel
detector to the bracket.

12. Refer to cabling wiring diagrams when reconnecting the wheel detector wires.
AFTER INSTALLATION WORK

13. Check that the replacement wheel detector is correctly installed and secured
[Mechanical checks in (NR/SMS/Part/C/AX51)].

14. Check that the wiring and connectors are replaced as labelled and are secure.
15. Check the cable is clamped correctly.

16. Wire count the replacement unit to the wiring diagram.

17. Reconnect the appropriate links to the wheel detector.

18. Calibrate and test the replacement unit [NR/SMS/Part/B/Test038].

19. Observe that the section is successfully restored to normal operation.

20. Check that the unit is correctly labelled.

End
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Replace a Siemens Axle Counter ACM 100 Module

Issue No. 02 | Issue Date: 03/03/18 | Compliance Date: 31/05/18

Includes: | Siemens ACM 100 Axle Counter ACM Module

Before any work is undertaken the following shall be undertaken:

a) Possession of the relevant ACM module. Possession shall also be taken of any
adjacent connected ACMs. This will affect multiple track sections and any
signalling functions carried over the ACM transmission links.

b) Disconnection of the output of the evaluator to the signalling system where ISOL
links are not locally available.

The output of the evaluator shall not be reconnected to the signalling system and
possession given up unless the equipment has passed all tests and is fit for use.

Only one ACM can be replaced at any one time, in order to prevent inadvertent exchange
: of ID plugs.

Precaution shall be taken when the handling ID Plug. Do not touch the connecting pins.
Spares shall be kept in the original packaging
The signaller is responsible for resetting the axle counter.
BEFORE INSTALLTION WORK
1. Check that the replacement ACM Module is Not Damaged and is the Correct Type.
2. Check that the ID Plug corresponds with the signalling records.
3. Check that the ACM Module is Correctly Isolated from the power supply.
AFTER INSTALLTION WORK
4. Check that the replacement ACM Module is Correctly Installed and secure.
5.  Remove the ID Plug from the faulty ACM Module and insert into replacement ACM.
6. Check that the ID Plug is Correctly Installed and secure.
7. Re-connect power to the ACM Module.
8. After 15 seconds the ACM will enter its configuration acceptance mode, indicated by a
flashing green “OK” LED with all other LEDs not lit. If you are sure that the original ID
Plug is correctly inserted in the replacement ACM, press and hold the front panel
buttons labelled RST_RR1 and RST_RR2 simultaneously (mimimum 3 seconds). This

will enable the new ACM and it will then enter its normal operation mode, indicated by
a solid green “OK” LED.
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9. Arrange with the signaller to reset the affected sections.
10. Observe that the section(s) is/are successfully restored to normal operation.

11. Check that the unit is correctly labelled.

End
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Replace a Siemens Axle Counter System Sub-Components
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Sub -Component parts associated with the Siemens ACM100 Axle Counter

Includes:
system.

All other Axle Counter types and Sub-Components.

Before any work is the following shall be undertaken:
a) Possession of the relevant ACM modules. Possession shall also be taken of
any adjacent connected ACMs. This will affect multiple track sections and
any signalling functions carried over the ACM transmission links.

b) Disconnection of the output of the evaluator to the signalling system where
ISOL links are not locally available.

The output of the evaluator shall not be reconnected to the signalling system and
possession given up unless the equipment has passed all required tests and is fit for
use.

Precaution shall be taken when the handling ID Plug. Do not touch the connecting
pins.

Spares shall be kept in the original packaging
The signaller is responsible for resetting the axle counter.

BEFORE INSTALLATION WORK
1. Check the replacement unit is not damaged and is of the correct type.

2. Isolate the specific power supply for the component being replace.

3. Check the existing connection wiring and connectors are correctly labelled.
Battery Module

4. Battery Modules are supplied fully charged but will self-discharge over time.
5. Remove the replacement Battery Module fuse.

6. Disconnect the power supply wiring to the battery module.

7. Remove and replace the battery module from the DIN rail.

8. Reconnect the power supply.

9. Check that the replacement Battery Module is correctly Installed, secured and
labelled.

10. Refit the Battery Module fuse.

11. Switch on the Power Supply Unit.
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12. Check that the Uninterruptible Power Supply Module front “BAT >85%” lamp is
steady on.

Ethernet Switch

13. Allow the replacement battery to charge and check that the Uninterruptible Power
Supply Module front “BAT >85%” lamp is steady on. (Note: Recharge may take >12
hrs, hence confirm within 7days)

.14. Disconnect power and communications cables from the unit.

15. Remove and replace the module from the DIN rail.

16. Reconnect the power and communications cables to the unit.

17. Check that the replacement Ethernet Switch Module is Correctly Installed, secured
and labelled.

18. Check that the Ethernet Switch Module is correctly labelled.
19. Reconnect the Power Supply Unit.
ID Plug

Only one ID plug should be replaced at any one time in order to prevent inadvertent
: exchange of ID plugs.

20. Check that the New ID Plug corresponds with the signalling records.

21. Check that the Module requiring the replacement ID plug is correctly isolated from the
power supply.

22. Remove the ID Plug from the unit.

23. Fitthe new ID Plug.

24. Check that the replacement ID Plug is correctly installed, secured and labelled.

25. Reconnect the Power Supply Unit.

26. After 15 seconds the ACM will enter its configuration acceptance mode, indicated by
a flashing green “OK” LED with no other LEDs lit. If you are sure that the replacement
ID Plug is correctly inserted in the ACM, press and hold the front panel buttons
labelled RST_RR1 and RST_RR2 simultaneously (minimum 3 seconds). This will

enable the ACM and it will then enter its normal operation mode, indicated by a solid
green “OK” LED.
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Power Supply Unit

27. lsolate the Power Supply Unit from the incoming AC supply.

28. Remove battery module fuse.

29. Remove wiring to the Power Supply Unit.

30. Remove and replace the Power Supply Unit from the DIN rail.

31. Check that the replacement Power Supply Unit is correctly installed and secure.
32. Check that the Power Supply Unit is correctly labelled.

33. Reconnect the AC supply to the Power Supply Unit.

34. Replace the Battery Module Fuse.

35. Switch on the Power Supply Unit front switch.

36. Check that the “DC 24V” lamp is steady on.

Surge Filter

37. Disconnect the wiring from the Surge Filter.

38. Remove and replace the Surge Filter from the DIN rail.

39. Reconnect the wiring to the Surge Filter.

40. Check that the replacement Surge Filter is correctly installed, secured and labelled.
41. Reconnect the Power Supply Unit.

Uninterruptable Power Supply

42. Check that the replacement Uninterruptible Power Supply Module front DIP switches
positions, corresponds with the table below. (L = Left, R = Right).
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43.

44,

45.

46.

47.

48.

49.

Remove Battery Module fuse.
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Disconnect the wiring from the UPS module.
Remove and replace the UPS module from the DIN rail.

Check that the replacement Uninterruptible Power Supply Module is correctly
installed, secured and labelled.

Refit the Battery Module fuse.
Reconnect the Power Supply Unit.

Check that the Uninterruptible Power Supply Module front “OK” lamp is steady on.

AFTER INSTALLATION WORK

50. Arrange with the signaller to reset the affected sections.

51.

Observe that the section(s) is/are successfully restored to normal operation.

End
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NR/SMTH/Part04/AX31

Replace a Siemens WSD Wheel Detector secured with Rail Clamp (ACM 100 Axle
Counter)

Issue No: 04 \ Issue Date: 04/06/2022 \ Compliance Date: 03/09/2022

Includes: Siemens WSD Wheel Detector secured with Rail Clamp only
Siemens WSD Wheel Detector when bolted to rail web

GENERAL
Before any work is undertaken the following shall be undertaken:
a) Possession taken of the relevant axle counter section.

b) Disconnection of the output of the ACM module (evaluator) to the
signalling system where applicable.

c) The WSD wheel detector shall be powered down by removal of the
associated links.

The output of the ACM shall not be reconnected to the signalling system and
possession given up unless the equipment has passed all tests and is fit for use.

Keep metallic objects at least 20cm away from the counting heads. The movement

of metallic objects including tools, steel toe-cap boots and jewellery across the

upper surface of the counting heads might cause occupation of the track sections.
The wheel detector is very sensitive.

The Signaller is responsible for resetting the axle counter section.

Mechanical checks can be found in NR/SMS/PartC/AX51 (Siemens Axle Counter
: ACM 100 (ACM Module and WSD Wheel Detector).

Further information on the Siemens Axel Counter can be found in
: NR/SMS/Appendix/01 (General Information on the Siemens Axle Counter System).

BEFORE INSTALLATION WORK

1. Observe any restrictions that apply to the positioning of the axle counter equipment
in relation to other line side equipment or cabling.

2. Check the wheel detector is correctly isolated from the ACM by disconnection at the
associated links.

3. Check the replacement wheel detector is not damaged and is the correct type.

4. Carry out a WIRE COUNT on the existing wheel detector to the wiring diagram.

5. Check the existing wiring has safe insulation.

6. Check the existing wiring and connectors are correctly labelled.
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NR/SMTH/Part04/AX31

Replace a Siemens WSD Wheel Detector secured with Rail Clamp (ACM 100 Axle
Counter)

Issue No: 04 \ Issue Date: 04/06/2022 \ Compliance Date: 03/09/2022

AFTER INSTALLATION WORK

7.

8.

9.

10.

11.

12.

13.

14.

Check that the replacement wheel detector is correctly installed and secured.
Check that the wiring and connectors are replaced as labelled and are secure.
Check the cable is clamped correctly.

Carry out a WIRE COUNT on the replacement unit to the wiring diagram.

Reconnect the links to the wheel detector.

Calibrate and test the replacement unit NR/SMS/PartB/Test/038 (Siemens ACM
100 - Calibration of Wheel Detector).

Observe that the section is successfully restored to normal operation.

Check that the unit is correctly labelled.

END
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NR/SMTH/Part04/AX40
Replace a Frauscher Wheel Sensor RSR123
Issue No: 09 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

. | Frauscher wheel sensor RSR123 (or F500 Wheel Sensor for SATWS and
Includes: ATWS)

All other wheel sensor systems

GENERAL

If the wheel sensor is associated with an EBI Gate 200 Level Crossing System,
disconnect the power supply before undertaking installation work.

The possession of the axle counter section shall not be given up unless the
equipment has passed all the tests and is fit for use.

Protection/Possession arrangement shall be taken before commencing work on any
track sections.

Liaise with Signaller before carrying out this test.

For EBI Gate 200 Level Crossing System the Technician is responsible for resetting
the axle counter, on all other systems it is the Signaller’'s responsibility.

BEFORE INSTALLATION WORK

1.

3.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Mark the web of the rail to indicate the location of the sensor to assist with locating
the replacement unit.

Check that the replacement wheel sensor is of the correct type and is not damaged.

AFTER INSTALLATION WORK

4.

Check that the new sensor is mounted at the same location using the marked rail
web as a reference point.

Check the rail head sensor securing nuts are tightened to torque values shown in
NR/SMS/PartC/AX41 (Frauscher RSR123 Wheel Sensors) - Periodic Task 2.

Measure the distance between the next rail joint or the next rail weld.
The distance shall be at least 60 cm.

Carry out NR/SMS/PartC/AX40 (Frauscher Advanced Axle Counter) — Periodic
Task 3.
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NR/SMTH/Part04/AX40
Replace a Frauscher Wheel Sensor RSR123
Issue No: 09 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Final Checks (excluding EBI Gate 200 & Vamos Level Crossing Systems)

8. Carry out NR/SMS/PartB/Test/040 (Frauscher: RSR123 Wheel sensor adjustment
— associated with AEB Boards ) - Section 1.

9. Check the rail sensor current/voltages as described in NR/SMS/PartC/AX41
(Frauscher RSR123 Wheel Sensors) - Service B.

10.  Carry out NR/SMS/PartB/Test/037 (Frauscher: RSR123 Wheel Sensor Occupancy
Detection Capability Test). %

Final Checks - EBI Gate 200 Level Crossing System

11.  Adjust both wheel sensor systems and detection capability as described in
NR/SMS/PartB/Test/082 (Frauscher : RSR123 Wheel sensor adjustment for
systems fitted with IMC & ACB Boards) - Sections 1 to 5.

Final Checks - Vamos Level Crossing System

12.  Adjust both wheel sensor systems and detection capability as described in
NR/SMS/PartB/Test/157 (Frauscher : RSR123 Wheel sensor adjustment —
associated with IMC Boards) - Sections 1 to 3.

Final Checks — SATWS and ATWS Trackworker Safety System
13.  Following the installation of the train detector, use a connected SATWS or ATWS
control unit and warning device to carry out a functional test to confirm that the
system operates correctly.
The functional test involves waiting for a train to pass over the sensor or (where
: possible), using the dummy wheel to simulate a train.

END
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NR/SMTH/Part04/AX41
Replace an Advanced Evaluation Board AEB
Issue No: 02 \ Issue Date: 04/06/2022 \ Compliance Date: 03/09/2022
Includes: | Advanced Evaluation Board AEB
All other types of boards
GENERAL

Protection/Possession arrangement shall be taken before commencing work
on any track sections.

Liaise with Signaller before carrying out this test.
Boards can be plugged and unplugged with voltage applied

EWhen replacing boards, it is recommended that you remove only one board at a
: time from the system, as this will prevent one board being mistaken for another.

IMPORTANT: If an AEB is replaced because of an unknown failure, also replace
the respective BSI.

The Signaller is responsible for resetting the axle counter.

BEFORE INSTALLATION WORK

1. Check that the replacement AEB is of the correct type and not damaged.

2. Check the following details for each new AEB-board in accordance with design and
configuration documents (copies of which are contained in the site prints) or by
means of the ASD or FDS:

a) Board ID.
b) DIP-switch settings.

AFTER INSTALLATION WORK

3. Carry out a Sensor Head adjustment as described in NR/SMS/PartB/Test/040
(Frauscher: RSR123 Wheel sensor adjustment — associated with AEB Boards).

4. Check the sensor system currents by means of the ASD/FDS or at the test sockets
of the AEB, as described in NR/SMS/PartC/AX41 (Frauscher : RSR123 Wheel
Sensors).

5. Check the occupancy detection capability as described in NR/SMS/PartB/Test/040
(Frauscher: RSR123 Wheel sensor adjustment — associated with AEB Boards).

END
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NR/SMTH/Part04/AX42
Replace a COM-AdC and/or COM-WNC Board
Issue No: 03 \ Issue Date: 04/06/2022 \ Compliance Date: 03/09/2022
Includes: Frauscher COM-AdC and/or COM-WNC Boards
All other types of board
GENERAL

Appropriate Protection / Possession arrangement shall be taken before
commencing work on any track sections

Liaise with Signaller before carrying out this test.
Boards can be plugged and unplugged with voltage applied.

EWhen replacing boards, it is recommended that you remove only one board at any
: time from the system, as prevents one board being mistaken for another.

The Signaller is responsible for resetting the axle counter.
BEFORE INSTALLATION WORK

1. Check that the replaced COM-AdC and/or COM-WNC is of the correct type and not
damaged.

DURING WORK
2. Remove the CF (Compact Flash) card of the defective COM-AdC or COM-WNC

and transfer it to the new COM-AdC or COM-WNC. Refer to
NR/SMTH/Part04/AX43 (Replace a (Compact Flash) CF Card).

NOTE: The ‘on board’ CF card on the replacement COM AdC or COM WNC card
: is blank, therefore it is essential that the existing CF Card is transferred to the new
: COM AdC or COM WNC as this holds the site-specific safety critical data

: configuration.

3. Check the following details for each new COM-board in accordance with design and
configuration documents (copies of which are contained in the site prints) or by
means of the ASD or FDS.

e Board ID.
e DIP-switch settings.

AFTER INSTALLATION WORK

4. Check the occupancy detection capability as described in NR/SMS/PartC/AX40
(Frauscher Advanced Axle Counter: Occupancy Detection Capability).

END
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NR/SMTH/Part04/AX43
Replace a (Compact Flash) CF Card
Issue No: 02 \ Issue Date: 07/03/2020 \ Compliance Date: 06/06/2020

. | Frauscher CF(Compact Flash ) mounted on a COM-AdC and/or COM-WNC
Includes: card
All other types of CF (Compact Flash)
Appropriate Protection / Possession arrangement shall be taken before

commencing work on any track sections.
Liaise the Signaller before carrying out this test.

EWhen changing CF cards, it is recommended, that no additional CF cards are in the
: vicinity, so as to avoid one card being mistaken for another.

Boards can be plugged and unplugged with voltage applied.

EWhen replacing boards, it is recommended to check that you remove only one
: board at a time from the system, as prevents one board being mistaken for another.

BEFORE INSTALLATION WORK

1. Check that the CF card contains the correct configuration according to the design
and configuration documents.

: Configuration files stored on a PC can only be used if a full verification has to be

: done in the same way as commissioning. If there are no configuration files available
: then they should be regenerated according to the specifications of the design and

: configuration documents, then saved on to the CF card which shall be verified

: again.

2. Switch off the power supply to all boards on the CAN segment.
It is possible that more than one board rack is connected to the CAN segment.

DURING WORK

3. Remove the CF card and transfer it to the new COM Card or replace the CF card
with a new card. Only one CF card should be changed at a time to make sure
cards the correct card in reinstalled.

AFTER INSTALLATION WORK

4. Switch on the power supply to all boards on the CAN segment and Check all boards
have powered up.

5. Check the system is functioning as described in section 4 of
NR/SMTH/Part04/AX42 (Replace a COM-AdC and/or COM-WNC Board).

END
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NR/SMTH/Part-04/AX44

Replace an Overvoltage Protection Unit BSI005

Issue No. 04 | Issue Date: 04/03/17 | Compliance Date: 31/05/17

Overvoltage Protection Unit BSI005 Standard and Plug Coupled version
All other types of Overvoltage Protection Unit

A Protection / Possession arrangement shall be taken before commencing work
on any track sections
Liaise with signaller before carrying out this test.

If the overvoltage protection unit is associated with an EBI Gate 200 Level
Crossing System, disconnect the power supply before undertaking
installation work.

Care should be taken when removing the clamps of the BSI005 as they can be
: subject to transient over voltages.

If an AEB/IMC is replaced in cause of an unknown failure the respective BSI005
shall be replaced also (see NR/SMTH/AX41, NR/SMTH/AX50).

IDENTIFICATION

MO Gy

B
E
i

Standard Unit Plug Coupled Version

Page 1 of 3
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NR/SMTH/Part-04/AX44

Replace an Overvoltage Protection Unit BSI005

Issue No. 04 | Issue Date: 04/03/17 | Compliance Date: 31/05/17

BEFORE INSTALLATION WORK

Both types

1. Check that the replacement overvoltage protection unit is of the Correct Type and
Not Damaged.

Standard Unit

2.  Check existing wires are securely tightened in their terminal blocks
3.  Check existing wiring has Safe Insulation.

4. Check existing wiring is Correctly Labelled.

5.  Check existing unit is Isolated from the supply.

The green and yellow terminal blocks are disconnected by pulling them gently towards
you

Plug Coupled Version
6. Check the plug coupler for damage
AFTER INSTALLATION WORK

Standard Unit

7.  Check replacement unit is Correctly Installed (Unit is level).

8.  Check the termination blocks have been fully pressed home. They should be flush with
the front plate.

9.  Check there no metallic debris in the vicinity of the terminals.

10. Check wiring is replaced as labelled.

Plug Coupled Version

11. Check Plug coupler is secure and fully pressed home

Page 2 of 3
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NR/SMTH/Part-04/AX44

Replace an Overvoltage Protection Unit BSI005

Issue No. 04 | Issue Date: 04/03/17 | Compliance Date: 31/05/17

Final Checks Standard Unit and Plug Coupled (excluding EBI Gate 200 and Vamos
System)

12. Check the sensor system currents on the test sockets of the AEB as described in
NR/SMS/AX41.

13. Check the axle detection capability of the respective wheel sensor as described in
NR/SMS/AX40

Final Checks Standard Unit - EBI Gate 200 Level Crossing System (Only)

14. Power up the EBI Gate system NR/SMS/Test082 Section 4 & 5.

Final Checks Standard Unit — Vamos Level Crossing System (Only)

15. Power up the VAMOS system NR/SMS/Test157 Section 2.

End

Page 3 of 3
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NR/SMTH/Part04/AX45
Replace a Power Supply Board (Crowbar)
Issue No: 02 \ Issue Date: 04/06/2022 \ Compliance Date: 03/09/2022
Includes: | Power Supply Board (Crowbar)
All other types of boards
GENERAL

Liaise with Signaller before carrying out this test.

Electrostatic precautions shall be taken when handling the evaluation board
and/or the board rack.

The removal of this card will power down the entire CAN Bus.

The Signaller is responsible for resetting the axle counter.

Boards can be plugged and unplugged with voltage applied.
BEFORE INSTALLATION WORK

1. Check that the replaced power supply board is of the correct type and not
damaged.

AFTER INSTALLATION WORK

2. Check the green PWR LED on the front panel of the Power Supply Board is
illuminated when the board is securely in position.

3. Check that the other boards mounted in the rack power up.

4. Carry out a reset on the AEB is described in NR/SMS/PartB/Test/040 (Frauscher:
RSR123 Wheel sensor adjustment — associated with AEB Boards).

END
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NR/SMTH/Part04/AX46
Replace an Input/Output Extension Board I0-EXB
Issue No: 02 \ Issue Date: 04/06/2022 \ Compliance Date: 03/09/2022
Includes: | Input/Output Extension Board IO-EXB
All other types of boards
GENERAL

Protection/Possession arrangement shall be taken before commencing work
on any track sections.

Liaise with Signaller before carrying out this test.

Electrostatic precautions shall be taken when handling the evaluation board
and/or the board rack.

The Signaller is responsible for resetting the axle counter.
Boards can be plugged and unplugged with voltage applied.

BEFORE INSTALLATION WORK

1. Check that the replaced IO EXB board is of the correct type and not damaged.

2. Check the following details for each new |O EXB -board in accordance with design
and configuration documents (copies of which are contained in the site prints) or by
means of the ASD or FDS:

e BoardID

AFTER INSTALLATION WORK

3. When the |O-EXB board is replaced it displays the following message in the alpha-

numeric display: ER1 then 111 followed by ER2 111. This indicates the |IO-EXB

and AEB are out of synchronisation.

To synchronise the system

4. Synchronise the system by using the buttons located on the front panel of the IO
EXB board (See Figure 1).

Track section A

a) Contact the Signaller and confirm that no trains are in the section.
b) Push both buttons to the left (in direction of “Section A”) within 500 ms.
c) Retain both buttons in this position for at least 500 ms.

d) Release both buttons within 500 ms.
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NR/SMTH/Part04/AX46

Replace an Input/Output Extension Board 10-EXB
Issue No: 02  |lIssue Date: 04/06/2022 | Compliance Date: 03/09/2022

Track section B (If Configured)

a) Contact the Signaller and confirm that
no trains are in the section.

Section A
Section B

c) Remain both buttons in this position for ' > Display
at least 500 ms.

I— pre-Reset
d) Release both buttons within 500 ms.

Button 2

b) Push both buttons to the right (in
direction of “Section B”) within 500 ms.

LI_I

5. Remove and refit the AEB associated with the

|O-EXE board that has been replaced. Figure 1 — Buttons on the

6. Check that the clear/occupied status for the |0-EXB Board
respective track section(s) is/are indicated correctly.

END
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NR/SMTH/Part04/AX50

Replace a Frauscher IMC Board

Issue No: 04 \ Issue Date: 07/03/2020 \ Compliance Date: 06/06/2020

Includes: | Frauscher : IMC Boards
All other types of boards

Protection / Possession arrangement shall be taken before commencing work on
any track sections Liaise with Signaller before carrying out this test.

The Technician is responsible for resetting the axle counter if this board is
associated with one.

If an IMC board is replaced because of an unknown failure the respective over
voltage protection unit (BSI) shall also be replaced.

: When replacing boards, it is recommended that only one board is removed from the

: system at any one time. This prevents one board being mistaken for another.

BEFORE INSTALLATION WORK

1. Check that the replacement IMC is of the correct type and not FF,CHEF.
damaged. @
2. Power down the system Serial Inferface
AFTER INSTALLATION WORK .
3. Carry out a Sensor Head adjustment as described in
NR/SMS/PartB/Test/082 (Frauscher : RSR123 Wheel sensor P% Sés‘
adjustment for systems fitted with IMC & ACB Boards) or 00
NR/SMS/PartB/Test/157 (Frauscher : RSR123 Wheel sensor Al B
adjustment for systems fitted with IMC Boards) - Section 1. Ad,-ust‘ Test
4. After the IMC board is replaced and the EBI Gate 200 is powered 66"[’%“
up, the ACB displays the following message in the alpha-numeric
display -109, -209 alternating. ( P% 82 )
S. When used as part of an EBIGate200 system reset the relevant 99
block section NR/SMS/PartB/Test/082 (Frauscher : RSR123 Wheel Adiust Tost
sensor adjustment for systems fitted with IMC & ACB Boards) — +‘+
Section 3. v. %;
unt]
6. Check the wheel sensor detection capability as described in
NR/SMS/PartB/Test/082 (Frauscher : RSR123 Wheel sensor XX'MC"(‘IBC
adjustment for systems fitted with IMC & ACB Boards) Section 4 & "ggzz
5 or NR/SMS/PartB/Test/157 (Frauscher : RSR 123 Wheel Sensor
Adjustment - associated with IMC Boards) Section 3. @
Figure 1 -
IMC Board

END
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NR/SMTH/Part04/AX51
Replace a Frauscher ASC2000 Axle Counter Board ACB
Issue No: 02 \ Issue Date: 07/03/2020 \ Compliance Date: 06/06/2020

~ | Frauscher ACS2000 : ACB Boards associated with the EBI Gate 200 Level
Includes: )
Crossing System

All other types of boards

Appropriate Protection / Possession arrangement shall be taken before
commencing work on any track sections

Liaise with Signaller before carrying out this test.

Appropriate electrostatic precautions shall be taken when handling the board and/or
the board rack.

The Technician is responsible for resetting the axle counter.

BEFORE INSTALLATION WORK

1. Check that the replaced ACB board is of the correct type FRAUSCHER

and not damaged. _g ¢
2. Power down the EBI Gate 200 System. ) o
5V
o Occupied

AFTER INSTALLATION WORK

3. After the ACB board is replaced and the EBI Gate 200 is
powered up, the ACB displays the following message in @ rreReset @
the alpha-numeric display -109, -209 alternating.

( )
5V
4. Confirm the Block Section is clear and operate the 0
“‘Reset” switch.
5. Check that the clear/occupied status for the respective T ool .
block section is indicated correctly.
°
6. Simulate a train passing through the block section as _ J
described in NR/SMS/PartB/Test/082 (Frauscher : ACBnnn
RSR123 Wheel sensor adjustment for systems fitted with  |xx...yy vbDC (9
IMC & ACB Boards) - Section 3. GSzz
&
Figure 1 — ACB
Board

END
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NR/SMTH/Part04/AX52
Replace a Frauscher ACS2000 : SIC Fuse Board
Issue No: 02 \ Issue Date: 07/03/2020 \ Compliance Date: 06/06/2020

Includes: Frauscher ACS2000 : SIC Fuse Board associated with the EBI Gate 200
" | Level Crossing System

All other types of boards

Appropriate Protection / Possession arrangement shall be taken before
commencing work on any track sections.

Liaise with Signaller before carrying out this test.

EWhen replacing boards, it is recommended to check that at any time; only one
: board is removed from the system, as this prevents one board being mistaken for
: another.

The Technician is responsible for resetting the axle counter.

FRAUSCHER

L

BEFORE INSTALLATION WORK

1. Check that the replacement SIC fuse board is of the correct type —
and not damaged. O
2. Power down the EBI Gate 200 System. .
AFTER INSTALLATION WORK
3. Power up the EBI Gate 200 System. —
4. After the SIC fuse board is replaced and the EBI Gate 200 is ’
powered up, the ACB displays the following message in the alpha- O
numeric display -109, -209 alternating.
Si2
5. Reset the relevant block section NR/SMS/PartB/Test/082
(Frauscher : RSR123 Wheel sensor adjustment for systems fitted
with IMC & ACB Boards) - Section 3.
6. Check the wheel sensor detection capability as described in
NR/SMS/PartB/Test/082 (Frauscher : RSR123 Wheel sensor
adjustment for systems fitted with IMC & ACB Boards) - Section 4. SICnnn
xx...yy VDC
GSzz
Figure 1 -

END SIC Board
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NR/SMTH/Part04/AX53
Remove and Refit Frauscher Wheel Sensor RSR123
Issue No: 02 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Remove and refit the same Frauscher RSR-123 Wheel Sensor (or F500
Includes: \Wheel Sensor for SATWS or ATWS) and associated Rail Claw for Track
Engineering work

Replacement of Frauscher RSR-123 Rail Sensor (see SMTH/Part04/AX40).
Any other type of Axle Counter Wheel Sensor

GENERAL

If the wheel sensor is associated with an EBI Gate 200 Level Crossing System,
disconnect the power supply before undertaking work.

The possession of the axle counter section shall not be given up unless the
equipment has passed all the tests and is fit for use.

Protection/Possession arrangement shall be taken before commencing work on any
track sections.

Liaise with Signaller before carrying out this test.

For EBI Gate 200 Level Crossing System the Technician is responsible for resetting
the axle counter, on all other systems it is the Signaller’'s responsibility.

BEFORE INSTALLATION WORK

1. Check the physical siting of the of the Rail Sensor by referring to the Detection
Point siting form. If a siting form is not available, the rail sensor position shall be
accurately measured from a datum point, which is not going to change during the
work, and recorded. The record shall also include which rail the sensor is fitted to.

2. On removal of the Rail Claw, the condition of the washer shall be assessed. If there
is any evidence of damage or deterioration, then the washer shall be renewed as
part of the work

AFTER INSTALLATION WORK

3. Check that the Rail Sensor is correctly mounted at the same location in relation to
the Detection Point siting form or datum point recorded in Step 1.

4. Carry out NR/SMS/PartC/AX41 (Frauscher : RSR123 Wheel Sensors) - Periodic
Task 2 — Head Sensor Security.

5. Check there is a minimum 600mm between the Rail Sensor and any rail joint or rail
weld.

6. Carry out NR/SMS/PartC/AX40 (Frauscher Advanced Axle Counter) — Periodic
Task 3 — Rail Sensor Height Check.
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NR/SMTH/Part04/AX53
Remove and Refit Frauscher Wheel Sensor RSR123
Issue No: 02 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Final Checks (excluding EBI Gate 200 & Vamos Level Crossing Systems)

7. Carry out NR/SMS/PartB/Test/040 (RSR123 Wheel Sensor Adjustment —
associated with AEB Boards) — Steps 1.1 to 1.8 only.

8. Carry out NR/SMS/PartC/AX41 (Frauscher : RSR123 Wheel Sensors) - Service B
— Wheel Sensor Calibration Checks.

9. Carry out NR/SMS/PartB/Test037 (Frauscher: RSR123 Wheel Sensor Occupancy
Detection Capability Test).

Final Checks - EBI Gate 200 Level Crossing System

10.  Adjust both wheel sensor systems and detection capability as described in
NR/SMS/PartB/Test/082 (Frauscher : RSR123 Wheel Sensor Adjustment —
associated with IMC & ACB Boards) - Sections 1 to 5.

Final Checks - Vamos Level Crossing System

11.  Adjust both wheel sensor systems and detection capability as described in
NR/SMS/PartB/Test/157 (Frauscher : RSR123 Wheel Sensor Adjustment —
associated with IMC Boards) - Sections 1 to 3.

Final Checks — SATWS and ATWS Trackworker Safety System

12.  Following the installation of the train detector, use a connected SATWS or ATWS
control unit and warning device to carry out a functional test to confirm that the
system operates correctly.

The functional test involves waiting for a train to pass over the sensor or (where
: possible), using the dummy wheel to simulate a train.

END
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NR/SMTH/Part04/AX60

Replace a Converter ISDN Ethernet (CIE) (AzLM)

Issue No: 02 | Issue Date: 02/12/2023 | Compliance Date: 02/03/2024

Includes: | Converter ISDN Ethernet (CIE) (AzLM)
All other types of Converter

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

Electrostatic precautions shall be taken when working inside the unit.
The Signaller is responsible for restoring the axle counter section.

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

2.

3.

4.

5.

Check that the affected section is correctly isolated form the interlocking.

Check that the replacement is of the correct type or equivalent and is undamaged.
(see Appendix A — Equivalent Types).

Check that the wiring of is correct to diagram and correctly labelled.
Check that the program plug is correctly labelled and is for the correct CIE.

Power down the CIE.

AFTER INSTALLATION WORK

6.

7.

10.

11.

12.

Check the replacement unit is correctly installed, correct type and secure.

Check that all Wago plugs and wires are secured and terminated correctly (Line 1 &
Line 2 are keyed).

Check that the programming plug is secure and corresponds with the CIE functions
and is the correct one for the CIE.

Power up the CIE.
Check that the LED indications on the CIE are working correct.
Check both network A and B channels are working.

With the Signaller’s permission, reconnect the equipment to the interlocking.
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NR/SMTH/Part04/AX60
Replace a Converter ISDN Ethernet (CIE) (AzLM)
Issue No: 02 | Issue Date: 02/12/2023 | Compliance Date: 02/03/2024

13. Request the section is reset, observe that the section(s) are successfully restored to
normal operation.

APPENDIX A - Equivalent Types

Type Equipment Name Equivalent Type

3JA 13539 AAAA Converter ISDN Ethernet (CIE) 3JA 13539 ABAA

Do not replace a 3JA 13539 ABAA with a 3JA 13539 AAAA.

END
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NR/SMTH/Part04/AX61

Replace a Converter ISDN Ethernet (CIE) DC - DC Power Supply (AzLM)

Issue No: 02 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Includes: | Converter ISDN Ethernet (CIE) DC - DC Power Supply

All other types of types of Converter Power Supply

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

Electrostatic precautions shall be taken when working inside the unit.
The Signaller is responsible for restoring the axle counter section

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

2.

3.

4.

Check that the affected section is correctly isolated from the interlocking.
Check that the replacement is of the correct type and is undamaged.
Check that the wiring of is correct to diagram and correctly labelled.

Power down the CIE DC - DC Power Supply.

AFTER INSTALLATION WORK

10.

Check the replacement unit is correctly installed, correct type and secure.
Check that all Wago plugs and wires are secured and terminated correctly.
Power up the CIE DC - DC Power Supply.

Check that the LED indications on the CIE DC - DC Power Supply are working
correct.

With the Signaller’s permission, reconnect the equipment to the Interlocking

Request the section is reset, observe that the section(s) are successfully restored to
normal operation.

END



NR/L3/S1G/11231 Signal Maintenance Testing Handbook
NR/SMTH/Part04/AX62
Replace a Single Channel Controller (SCC) CPU Card (AzLM) in a 2002 System
Issue No: 03 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024
Includes: @ Single Channel Controller (SCC) CPU Card (AzLM) 2002 ACE
All other types of CPU Card, Single Channel Controller (SCC) CPU Card
(AzLM) 2003 ACE
GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

Electrostatic precautions shall be taken when handling boards. Where provided
electrostatic discharge points (ESD) shall be used.

The evaluator shall be powered down for this task by disconnection of its power
supply.

EThe Program plug is uniquely identified to include the data version number.

EThe Program plug will have the unique ACE name and version number of the
: software.

EThe Installed Software Status Record (ISSR) will tell you the status of the installed
: site specific software.

The connection of a laptop with the diagnostic software will also identify the
: installed site specific software.

The Signaller is responsible for restoring the axle counter section. |

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK
1. Check that the affected CPU(s) is correctly isolated from the power supply.

2. Check that the replacement CPU(s) board is of the correct type and is not
damaged.

3. Check for correct compatibility of CPUs and program plugs.

4. Check that the original / replacement Program plug status corresponds with the
Installed Software Status Record (ISSR).
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AFTER INSTALLATION WORK

10.

11.

Check the replacement CPU card(s) is correctly Installed and secure.
Restore the power to the affected CPU(s).
After approximately 3 minutes check via diagnostics that the CPU’s are functional.

Check that the software version of the replacement CPU card(s) corresponds with
that of the original by use of a laptop with the diagnostic software.

Check that the sections under the ACE’s control are available for reset (if
applicable). The diagnostic software can be used to perform this check.

With the Signaller’s permission, reconnect the section disconnection link(s).
Request that each section under the ACE control is reset, observe that the

section(s) are successfully restored to normal operation.

END




NR/L3/S1G/11231 Signal Maintenance Testing Handbook
NR/SMTH/Part04/AX63
Replace a Power Data Coupling Unit (PDCU) (AzLM)
Issue No: 02 | Issue Date: 02/12/2023 | Compliance Date: 02/03/2024
Includes:  Power Data Coupling Unit (PDC) (AzLM)
All other types of Power Data Coupling Unit
GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on the
signalling system. Implement protection as required.

The Signaller is responsible for restoring the axle counter section.

For Further Information see NR/SMS/Appendix/15 — General Information on the
: Thales Axle Counter Systems.

BEFORE INSTALLATION WORK
1. Check that the affected section is correctly isolated from the interlocking.

2. Check that the replacement unit is of the correct type or equivalent and is
undamaged. (See Appendix A — Equivalent types)

3. If applicable, isolate the Power Data Coupling Unit (PDCU).

4. WIRE COUNT the existing Power Data Coupling Unit (PDCU) to the wiring

diagram.
5. Check the existing wiring has safe insulation.
6. Check the existing wiring is correctly labelled.

AFTER INSTALLATION WORK
7. Check that the replacement unit is securely installed.

8. WIRE COUNT the Power Data Coupling Unit (PDCU) to the wiring diagram.

9. Check the existing wiring is correctly labelled.

10.  Check the wires are correctly twisted to the point of termination.

11.  Reconnect the Power Data Coupling Unit (PDCU) to each Serial card.
12.  If applicable, power up the Power Data Coupling Unit (PDCU).

13. Check the red LED is not illuminated.
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14.  With the Signaller’s permission, reconnect the equipment to the Interlocking.

15. Request the section is reset, observe that the section(s) are successfully restored to
normal operation.

16.  Check that the unit is correctly labelled.

APPENDIX A - Equivalent types

Type Equipment Name Equivalent Type

3CR 01892 AAAA Power Data Coupling Unit (PDCU) 3CR 01892 BAAB

END



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX64
Replace a DC - DC Convertor (Power Supply to EAK) (AzLM)
Issue No: 02 | Issue Date: 02/12/2023 | Compliance Date: 02/03/2024

Includes: DC - DC Converter (Power Supply to EAK) (AzLM)
All other types of DC — DC Power Converter

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

Electrostatic precautions shall be taken when working inside the unit.

The Signaller is responsible for restoring the axle counter section.

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

2.

Check that the affected section(s) are correctly isolated from the Interlocking.

Check that the replacement DC — DC Power Converter is of the correct type, is
undamaged and is correctly labelled.

Isolate the DC — DC Power Converter.

WIRE COUNT the existing DC — DC Power Converter to the wiring diagram.

Check the existing wiring has safe insulation.

Check the existing wiring is correctly labelled.

AFTER INSTALLATION WORK

10.

11.

Check the DC — DC Power Converter is mounted securely and labelled correctly.

WIRE COUNT the replacement DC — DC Power Converter to the wiring diagram.

Power up the DC — DC Power Converter.
Check the Ua green LED is illuminated.
Check the output voltage of the replaced unit on the PDCU busbar.

Any paralleled units shall be powered down during this test.
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12.  With the Signaller’s permission, reconnect the output of the affection section(s) to
the signalling system.

13. Request the section is reset, observe that the section(s) are successfully restored to
normal operation.

END




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX65

Replace an ACE DC - DC Power Card (AzLM) 2002 ACE

Issue No: 02 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Includes: | Replace an ACE DC - DC Power Card (AzLM) 2002 ACE
All other DC —DC Power cards, DC — DC Power Card AzLM 2003 ACE

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection method as required.

Electrostatic precautions shall be taken when working inside the unit.

The Signaller is responsible for restoring the axle counter section

The ACE shall be powered down for the replacement of this card.

For Further Information see NR/SMSAppendix/15 (General Information on the
Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

2.

Check that the ACE is correctly isolated from the power supply.

Check that the replacement DC - DC Convertor card is of the correct type and is not
damaged.

If replacement unit is PowerOne variant check the supplier version number is V106
or greater, see NR/SMS/Appendix/15 (General Information on the Thales Axle
Counter Systems) for further details.

AFTER INSTALLATION WORK

Check the replacement DC - DC Convertor card is correctly installed and secure.
Restore the power to the ACE.
Check that the correct serial and parallel I/O card LEDs are illuminated see

NR/SMS/Appendix/15 (General Information on the Thales Axle Counter Systems) —
LED Indications.

Check the LED on the front of the DC/DC Power cards. If extinguished the voltages
are out of tolerance and shall be investigated.

With the Signaller’s permission, reconnect the equipment to the interlocking.
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8. Request the section is reset, observe that the section(s) are successfully restored to
normal operation.

9. If possible, observe the passage of a train over the affected section(s).

END



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX66

Replace an ISDN V.24 Converter

Issue No: 03 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Includes: | ISDN V.24 converter
All other Axle Counter Cards and converters

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

The Signaller is responsible for restoring the axle counter section.
The ACE does not have to be powered down for this task.

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1. Check that the affected section is correctly isolated form the interlocking.
2. Check that the replacement unit is of the correct type or equivalent and is
undamaged.

3. Isolate the ISDN V.24 Converter.

4. WIRE COUNT the existing ISDN V.24 converter to the wiring diagram.

5. Check the existing wiring has safe insulation.

6. Check the existing wiring is correctly labelled.
AFTER INSTALLATION WORK

7. Check that the replacement unit is securely installed.

8. WIRE COUNT the ISDN V.24 Converter to the wiring diagram.

9. Check the existing wiring is correctly labelled.
10.  Check the wires are correctly twisted to the point of termination.
11.  Power up the ISDN V.24 Converter.

12.  Check the status of the LED’s, see NR/SMS/Appendix/15 (General Information on
the Thales Axle Counter Systems) for more details.

13.  With the Signaller’s permission, reconnect the equipment to the Interlocking.
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14. Request the section is reset, observe that the section(s) are successfully restored to
normal operation.

15.  Check that the unit is correctly labelled.

END




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX69
Replace a Thales Axle Counter Sub-rack
Issue No: 01  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: Replace a Thales Axle Counter Sub-rack
All other types of Axle Counter and Non-Axle Counter Sub-rack

GENERAL

This Test Plan shall not be attempted without the express consent of the
S&TME and needs to be done in conjunction with Thales. A “Release of
Controls” is required and this is not easily achieved safely.

Before any work is undertaken the following shall be undertaken:

a) Possession of the axle counter section(s) shall be taken.

b) Disconnection of the output of the evaluator to the signalling system.

c) During the replacement process “No Additional work”, disturbance
to EAK’s or any other equipment connected to the ACE shall be
allowed.

d) Electrostatic precautions shall be taken when working inside the
unit.

Alternative protection shall be in place before the reconnection of the
disconnection links to allow the testing of the reset circuits.

The ACE shall be powered down for the replacement of this unit.

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

2.

Check that the affected section(s) are correctly isolated from the Interlocking.
Check that the ACE is correctly isolated from the power supply.

Check that the replacement ACE Sub-rack is of the correct type and is not
damaged.

WIRE COUNT the ACE Sub rack to the wiring diagrams.

Check the existing wiring has safe insulation.

Check the existing wiring and connectors are correctly labelled.
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AFTER INSTALLATION WORK

7. Check the replacement Sub rack is correctly installed and secure.
8. Check that all cards in the Sub-rack are fitted and secure.
9. Check that the wiring and connectors are replaced as labelled and secure.

10.  WIRE COUNT the replacement unit to the wiring diagram.

11.  Iffitted, check the replacement power supply card is correctly installed and secure.

12.  Restore the power to the ACE.

13.  Check that the correct I/O card LEDs are illuminated correctly and use diagnostic

system (where available) NR/SMS/Appendix/15) (General Information on the
Thales Axle Counter Systems) — LED indications.

14.  Check the LED indications on the cards and the diagnostic system (where
available) to shows the affected section(s) are disturbed.

15.  Iffitted, check the LED’s on the front of power supply cards. If extinguished the
voltages are out of tolerance and are to be investigated.

16. If fitted, check the LED’s on the CPUs are showing the correct indication.

17.  With the Signaller’s permission, reconnect the equipment to the Interlocking.

18.  Where the ACE has multiple sections and outputs to the interlocking this shall be
tested and corresponded to the correct section, reset type and the correct indication

to the Signaller.

19.  This shall be completed for each section and each output and shall be observed

using the AzLM Diagnostic software as well as the LED indications (not applicable

for 70/30).
20. Check with the Signaller all the affected section(s) are showing occupied.

21.  Request the section(s) is reset, observe that the section(s) are successfully
restored to normal operation.

22. If possible, observe the passage of a train over the affected section(s).

END



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX70

Replace a Sedlbauer unit (PMC Transformer) (AzLM

Issue No: 02 | Issue Date: 02/12/2023 Compliance Date: 02/03/2024

Includes: | Sedlbauer unit (PMC Transformer) (AzLM)
All other types of PMC Transformer

GENERAL

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

The Signaller is responsible for restoring the axle counter section. |

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1.

2.

Check that the affected section is correctly isolated from the interlocking.
Check that the replacement unit is of the correct type and is undamaged.
Isolate the data line.

WIRE COUNT the existing Sedlbauer unit (PMC Transformer) to the wiring
diagram.

Check the existing wiring has safe insulation.

Check the existing wiring is correctly labelled.

AFTER INSTALLATION WORK

10.

11.

12.

13.

Check that the replacement unit is securely installed.

WIRE COUNT the Sedlbauer unit (PMC Transformer) to the wiring diagram.

Check the quality of the soldered terminations.
Check the existing wiring and unit is correctly labelled.
Check the wires are correctly twisted to the point of termination.

Reinstate the data line and check for any relevant error messages using the
diagnostic software.

With the Signaller’s permission, reconnect the equipment to the Interlocking.
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14. Request the section is reset, observe that the section(s) are successfully restored to
normal operation.

END




NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX73
Replace a Single Channel Controller (SCC) CPU Card (AzLM) in a 2003 System
Issue No: 01 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024
Includes: @ Single Channel Controller (SCC) CPU Card (AzLM) 2003 ACE
All other types of CPU Card, Single Channel Controller (SCC) CPU Card
(AzLM) 2002 ACE
GENERAL

The preferred method for this task is not to power down the evaluator, as each CPU
: can be changed on an individual basis, the associated re-synchronisation time has
: been proven to be no more than 10 minutes.

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection as required.

Electrostatic precautions shall be taken when handling boards. Where provided
electrostatic discharge points (ESD) shall be used.

EThe Program plug is uniquely identified to include the data version number.

EThe Program plug will have the unique ACE name and version number of the
: software.

EThe Installed Software Status Record (ISSR) will tell you the status of the installed
: site specific software.

The connection of a laptop with the diagnostic software will also identify the
: installed site specific software.

The Signaller is responsible for restoring the axle counter section

For Further Information see NR/SMS/Appendix/15 (General Information on the
: Thales Axle Counter Systems).

BEFORE INSTALLATION WORK

1. Check that the affected CPU(s) is correctly isolated from the power supply.

2. Check that the affected CPU(s) board is of the correct type and is not damaged.
3. Check for correct compatibility of CPU(s) and program plugs.

4. Check that the original / replacement Program plug status corresponds with the
Installed Software Status Record (ISSR).
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AFTER INSTALLATION WORK

5. Check the replacement CPU card(s) is correctly Installed and secure.

6. Restore the power to the affected CPU(s).

7. After approximately 10 minutes check via diagnostics that the CPU’s are functional.

8. Check that the software version of the replacement CPU card(s) corresponds with
that of the original by use of a laptop with the diagnostic software.

9. Check that the sections under the ACE’s control are available for reset (if
applicable). The diagnostic software can be used to perform this check.

10.  If required, request any disturbed sections under the ACE control are reset, observe
that the section(s) are successfully restored to normal operation.

END



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX74

Replace an ACE DC - DC Power Card (AzLM) 2003 ACE

Issue No: 01 \ Issue Date: 02/12/2023 \ Compliance Date: 02/03/2024

Includes: | Replace an ACE DC - DC Power Card (AzLM) 2003 ACE
All other DC — DC Power cards, DC — DC Power Card AzLM 2002 ACE

GENERAL

The preferred method for this task is not to power down the evaluator, as each DC
: — DC converter can be changed on an individual basis.

Before any work is undertaken on the axle counter system you shall reach a clear
understanding with the Signaller on the work being undertaken and any impact on
the signalling system. Implement protection method as required.

Electrostatic precautions shall be taken when working inside the unit.
The Signaller is responsible for restoring the axle counter section

For Further Information see NR/SMS/Appendix 15 (General Information on the
Thales Axle Counter Systems.

BEFORE INSTALLATION WORK
1. Check that the affected section(s) are correctly isolated from the Interlocking.

2. Check that the replacement DC - DC Power Converter card is of the correct type, is
undamaged and is correctly labelled.

AFTER INSTALLATION WORK

3. Check the DC — DC Power Converter card is correctly installed, secure and
correctly labelled.

4. If required, restore the power to the DC — DC power converter.
Check that the correct serial /O card and/or CPU LEDs are illuminated, see

NR/SMS/Appendix 15 (General Information on the Thales Axle Counter Systems) —
LED Indications.

5. Check the LEDs on the front of the DC/DC Power cards. If extinguished, the
voltages are out of tolerance and shall be investigated.

END



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/AX95

Replace a RSE Wheel Sensor Assembly

Issue No. 02 | Issue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: RSE wheel sensor
All other wheel sensor systems.

GENERAL

Liaise with Signaller before carrying out this test.

Wiring Assessment

Before undertaking any work an assessment of the condition of the wiring shall be
undertaken (with particular regard to insulation degradation) to ascertain whether its
condition allows the changes to be made safely.

BEFORE INSTALLATION WORK

1.

3.

4.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Check that the replacement wheel sensor is of the correct type and is not
damaged.

Check existing wiring at the cable junction box is correctly labelled.

WIRE COUNT the cable junction box to the wiring diagram.

DURING WORK (If the rail is to be replaced)

5.

6.

Check the adapter plate being fitted is the correct type for the rail section.

Check that if the sensor is to be fitted to 113Ib flat bottom rail that an
assessment has been made as to the effects of drilling two 13mm holes outside
the normal drilling zone of the rail.

AFTER INSTALLATION WORK

7.

10.

Check tail cable is correctly wired to the cable junction box (polarity conscious,
secure at junction box end, correctly routed and secured) and labelling is
correct.

WIRE COUNT the cable junction box to the wiring diagram.

Check terminations are secure.

Examine the sensing head fixings to the rail. Check that they are secure and
that there is no evidence of movement.
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11.  Check the height setting of the wheel sensor as described in
NR/SMS/PartC/AX99 (Trains Entering Terminal Stations System (TETS) -
Clause 1.8.

12.  Check the operation of the wheel sensor as described in NR/SMS/PartC/AX99
(Trains Entering Terminal Stations System (TETS) - Clause 1.11.

13. Repeat clauses 11 and 12 after a settling period of at least twenty train
movements.

END
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NR/SMTH/Part04/AX96
Replace a RSE Wheel Sensor Assembly Cable Junction Box
Issue No. 02 | Issue Date: 04/09/2021 | Compliance Date: 04/12/2021
Includes: RSE Wheel Sensor Cable Junction Box
All other Junction Boxes
GENERAL

Liaise with Signaller before carrying out this test.
Wiring Assessment

Before undertaking any work an assessment of the condition of the wiring shall be
undertaken (with particular regard to insulation degradation) to ascertain whether its
condition allow the changes to be made safely.

BEFORE INSTALLATION WORK

1. For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

2. Check that the replacement wheel sensor is of the correct type and is not
damaged.

WIRECQOUNT the cable junction box to the wiring diagram.

3
4. Check the cable core colours/number to the wiring diagram.

5. Check existing wiring at the cable junction box is correctly labelled.
6 Isolate the existing cable junction box from the supply.

AFTER INSTALLATION WORK

7. Check the junction box is correctly installed.

8. Check tail cables are correctly wired to the cable junction box (polarity
conscious, secure at junction box end, correctly routed and secured) and
labelling is correct.

9. WIRECOUNT the cable junction box to the wiring diagram.

10. Check terminations are secure.
11. Reconnect the supply to the cable junction box.

12.  Check the operation of the wheel sensor as described in NR/SMS/PartC/AX99
(Trains Entering Terminal Stations System (TETS)) - Clause 1.11.

13.  Carry out the ASR 4 functional test as described in NR/SMS/PartC/AX99
(Trains Entering Terminal Stations System (TETS)) - Clause 3.2 for each wheel
sensor that was linked via the replaced cable junction box.

END
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NR/SMTH/Part04/AX97

Replace a ARS 4 Evaluation Board or Enclosure

Issue No. 01 | Issue Date: 03/03/18 | Compliance Date: 31/05/18

Includes: | ARS 4 Evaluator Interface Board, Voltage Converter Board or Enclosure
All other Evaluator Unit Boards or Enclosures.

A Liaise with signaller before carrying out this test.

Wiring Assessment
Before undertaking any work an assessment of the condition of the wiring shall be
undertaken (with particular regard to insulation degradation) to ascertain whether it
is in a suitable condition to allow the changes to be made safely.

BEFORE INSTALLATION WORK

1. Check that the unit is of the Correct Type and is Not Damaged.

2. Check the anti-static protection is still in place if the unit is a board.
3. Isolate the existing unit from the supply.
4. Check the existing wiring is correctly labelled.

5. WIRECOUNT the existing terminals to the wiring diagram.

AFTER INSTALLATION WORK

6. Check replacement evaluator interface PCB, voltage converter PCB or holder is
correctly installed.

7. Check the wiring is replaced to diagram and labelling is correct.
8. WIRECOUNT the replacement unit terminals to the wiring diagram.
9. Check terminations are secure.

10. Check the operation of the wheel sensor as described in NR/SMS/AX99 Clause
1.11.

11.  Carry out the ASR 4 functional test as described in NR/SMS/AX99 Clause 3.2
for each wheel sensor that was linked via the replaced cable junction box.

End
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NR/SMTH/Part04/AX98

Replace a ARS 4 Power Supply

Issue No. 01 | Issue Date: 03/03/18 | Compliance Date: 31/05/18

Includes: | ARS 4 Power Supply
All other Power Supplies.

Liaise with signaller before carrying out this test.

Wiring Assessment

Before undertaking any work an assessment of the condition of the wiring shall be
undertaken (with particular regard to insulation degradation) to ascertain whether it
is in a suitable condition to allow the changes to be made safely.

BEFORE INSTALLATION WORK

1.

Check that the replacement power supply is of the Correct Type and is Not
Damaged.

WIRECOUNT the existing power supply to the wiring diagram.

Check existing wiring is correctly labelled.

Isolate the existing unit from the power supply.

AFTER INSTALLATION WORK

10.

Check the power supply is correctly installed.

WIRECOUNT the power supply to the wiring diagram.

Check terminations are secure and labelling is correct.

Reconnect the power supply and check the 50V d.c. (nominal) supply voltage to
the evaluation unit.

This should measure between 45 - 72Vd.c.

Check the operation of the wheel sensor as described in NR/SMS/AX99 Clause
1.11.

Carry out the ASR 4 functional test as described in NR/SMS/AX99 Clause 3.2
for each wheel sensor that was linked via the replaced cable junction box.

End
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NR/SMTH/Part04/BA02

Replace a Platform Identification Beacon System (Including Sub-components)

Issue No: 03 | Issue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: | Platform Identification Beacon System (PIBS) equipment only
All other track mounted Balises or Beacons

GENERAL
Voltages over 110V might be present in this equipment.
EThe unique location and identification details for each individual beacon are
: defined by means of the coding plug in the control panel and are documented on
: the site record diagram.

BEFORE INSTALLATION WORKS

1. For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

2. Check that the replacement component, mountings and fixings are not damaged
and are the correct type (beacon mountings shall be correct for the type of sleepers;
cable type shall be C3 or E3 as shown on site record diagram).

3. Record the existing beacon position (BEACON ONLY).

EThe correct placement of the reinstalled beacon is critcal (see location diagram),
: this might necessitate marking appropriate bearers/sleepers or carefully

: measuring the distances between beacon and signal, etc., before removal of the
: existing beacon.

4. Record the identification number on back of existing coding plug.

5. Check that the replacement component connection (and plug coupler where
applicable) has safe insulation.

6. Check that the replacement component is correctly labelled.
7. Check that the existing component is isolated from the supply.
AFTER INSTALLATION WORKS

8. Check that the replacement beacon or component is correctly installed (no metallic
debris, correct position, correct track, correct coding plug).

EThe beacon should be installed at the correct height and not above rail level.

9. Check the security of the replacement component (mountings and fixings).
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10.  Examine the plug coupler (where applicable) and check that no metallic dust,
moisture or other contaminants exists between the two halves before reconnecting.

It is vital that each beacon component is connected back to its correct terminations
: on the control panel and in particular that adjacent beacons are not crossed over,
: particularly if the disconnection box has been disturbed.

11.  Check that the replacement component is correctly labelled.

END
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TASS, Tracklink Ill Beacon, Siemens Fixed, Alstom Fixed and Ansaldo

Includes: .
Fixed Type
KVB, Tracklink Il Beacon, Siemens switchable, Alstom switchable and
Ansaldo switchable
GENERAL

EThe unique location and identification details for each individual Beacon is stated on
: the Location Area Plan.

The following forms are available:

e NR/SMTH/Part02/Form/04 (Balise - Certificate of Conformity).

BEFORE INSTALLATION WORK

1. For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

2. Verify that the details contained in the Certificate of Conformity match the new
Balise which is to be installed.

NOTE: If the Balise is to be “removed and replaced” without fitting a new Balise
: then step 2 need not be completed.

3. Check the Beacon and Mountings are not damaged.
4. Check the Balise Positioning Form corresponds to the intended location of the
Beacon.

AFTER INSTALLATION WORK

5. Check the replaced Beacon is securely mounted.

6. Verify the Beacon is located in accordance with the Balise Positioning Form.

7. Check the labelling of both beacon and mounting are visible and readable.

8. If possible, check the correct operation of the Balise by observing the passage of a
train over it.

NOTE: This task can be completed remotely using data downloads.

END
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Includes: | Tracklink lll, Fixed Ansaldo, Siemens and Alstom Eurobalises.
Tracklink Il, PIBS and all switchable balise types.

BEFORE PROGRAMMING

1. Check the replacement Balise is the for the correct application / system.
2. Check the Balise is the correct type and is not damaged.
3. Verify you have the correct version of Balise Positioning / Siting Form for the Balise

to be replaced.
4. Verify you have the correct telegram information for the Balise to be replaced.
AFTER PROGRAMMING
5. Check the ID label on the Balise and the Certificate of Conformity match.
6. Confirm the correct telegram information has been loaded onto the Balise.

7. Check the details on the Certificate of Conformity are correct, all the relevant
sections have been completed and the Programmer has signed where required.

8. Sign and date the Certificate of Conformity seal it in a clear plastic pouch and
attached it to the Balise.

END



NR/L3/S1G/11231 Signal Maintenance Testing Handbook

NR/SMTH/Part04/BA08

Replace an Alstom Switchable Balise

Issue No: 03  |lIssue Date: 04/09/2021 | Compliance Date: 04/12/2021

Includes: | Alstom Switchable Balise and Balise Disconnection Box
All other types of Balise

BEFORE INSTALLATION WORK

1. For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

2. Check existing Balise and mounting bracket assembly is correctly labelled
(compare with the Balise Positioning Form).

3. All replacement Balises shall be installed in the correct position (see Balise
Positioning Forms). This can necessitate marking the bearers / sleepers or carefully
measuring from the setting out feature specified on the Balise Positioning Form.

4. Check replacement unit is not damaged and is the correct type.

5. Check the condition / type of the existing sleeper. Check that the replacement
mounting bracket assembly can be accommodated as a new installation.

6. Check the replacement unit is correctly labelled.

7. If the Balise is to be renewed, check the replacement Balise for the installation of
correct data via a Certificate of Conformity.

If a Disconnection box is fitted

8. WIRE COUNT the Balise disconnection box to wiring diagrams.

9. Isolate existing Balise in LEU enclosure.
10.  Check existing wiring has safe insulation.
11.  Check existing wiring is correctly labelled.
AFTER INSTALLATION WORK

12.  Check that the replacement unit has been correctly installed (in accordance with the
Balise Positioning form).

13.  If screws and bolts are used for fastening the Vortok mounting bar to concrete or
wooden sleepers, check that they are tightened to the correct torque. Check the
Balise fixings are secure. i.e. The tab washers are applied correctly. Refer to
NR/SMS/PartZ/Z08 (Train Protection — Reference Values).

14. Reconnect Balise in LEU enclosure (Switchable Balise or disconnection box only).
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15. WIRE COUNT Balise disconnection box to wiring diagrams (disconnection box
only).

%! 16.  For the replacement of a Switchable Balise or disconnection box, check the micro
coder operates correctly by inspecting the LEU Micro-coder indications, which
should be as follows:

e OUT1 and OUT2: off or flashing green (for unused output).

ERR: off.

OK: Flickering green.

ETH1 TX and ETH2 TX: off.

ETH1 LNK and ETH2 LNK: off.

17.  For a Switchable Balise, disconnection box or associated cabling, check the
messages transmitted by the Switchable Balise against the LEU parameterisation
sheets for any route set from the associated signal.

END
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Includes: | KVB Fixed, switchable and Marker Balise and/or brackets
Any other type of Balise

GENERAL

An “BCC encoding plug” is attached to the UCS card in the encoder. It determines
: the codes that are sent to switchable Balise.

An “BCB encoding plug” is attached to a fixed Balise. It determines the codes
: generated by the Balise.

Inserting the wrong coding plug causes the wrong message to be sent to the
Train potentially causing a Wrong side Failure.

BEFORE RE-INSTALLATION WORK

1.

For Missing Equipment Only: Check for evidence on site, in signalling diagrams,
plans, layouts and records that the equipment was previously installed. If no
evidence is found stop and consult your SM(S).

Where the bracket is to be removed measure and record the position of the Balise
to the fixed asset identified on the Balise siting form.

Check the replacement item is the correct type and is not damaged.

Check the BCB (fixed Balise) coding plug labelling currently fitted is correct to the
configuration documents (FIXED BALISE ONLY).

AFTER RE-INSTALLATION WORK

10.

Check that the correct Balise type has been fitted.
Check the security and tightness of the Balise to the mounting brackets.

Check that the plug coupler has been correctly attached to the Balise and is secure
(SWITCHABLE BALISE ONLY).

Check that the correct BCB (fixed Balise) coding plug has been fitted to the Balise
and is secure (FIXED BALISE ONLY).

Check the Balise has been fitted in the correct position to the fixed asset.

Measure and record the Balise height from the centre point of the Balise.

This should be between 70-163mm below rail height.
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11.  Measure the height of each of the four corners of the Balise and compare these
against the centre point measurement, the difference is to be no more than <40mm.

12.  Verify that the Balise is centrally mounted between and parallel to the running rails,
by measuring from each corner to the foot of the rail.

* 13.  Carry out NR/SMS/PartB/Test/209 (KVB Balise Test) — Section 1, Balise Test.

* 14.  Carry out NR/SMS/PartB/Test/209 (KVB Balise Test) — Section 2, “Presence train”
Test.

15.  Check or arrange for correct labelling of unit.

END
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Replace a KVB encoding plug (BCB and BCC)
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Includes: KVB BCC (Encoder coding plug) and KVB BCB (Balise coding plug)

Any other type of encoding plug

Details of configuration information can be found in the DCO (Dossier de
: Configuration).

The BCC plug is attached to the UCS card in the encoder. It determines the codes
: that are sent to switchable Balise.

The BCB plug is attached to a fixed Balise. It determines the codes generated by
: the Balise.

Inserting the wrong coding plug will cause the wrong message to be sent to the
: Train potentially causing a Wrong side Failure.

Appropriate electrostatic precautions shall be undertaken when handling any cards
in the encoder rack.

BEFORE RE-INSTALLATION WORK

1.

2.

3.

Check the replacement item is the correct type and is not damaged.

Check the encoding plug currently fitted is correct to the configuration documents.

Isolate the Encoder rack (BCC ONLY).

AFTER INSTALLATION WORK

4.

5.

Check that the correct coding plug has been fitted and is secure.

Arrange for the encoder rack to be powered and check the UCS (processor) card
green and yellow LEDs illuminate together.

Check within 30 seconds the yellow LED has extinguished and the green LED stays
lit. (BCC ONLY)

Carry out SMS/PartB/Test 209 — Balise Test, Section 4.

Test ALL possible output codes generated for ALL outputs are correct to the
configuration documents using the Maintenance test tool attached to the
maintenance port of the SBI (output) card. (BCC ONLY).

Carry out SMS/PartB/Test 209 — Balise Test, Section 1. Test the code generated
by the Balise is correct using the Maintenance Testing Tool on the Balise. (BCB
ONLY)

Check or arrange for correct labelling of unit

End
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Includes: | KVB UCS card
Any other type of card

Removal and replacement of the BCC shall be undertaken using the
appropriate SMTH test plan.

The BCC plug is attached to the UCS card in the encoder. It determines the codes
: that are sent to switchable Balise.

Details of configuration information can be found in the DCO (Documentation de
: Dossier).

Inserting the wrong coding plug will cause the wrong message to be sent to the
: Train potentially causing a Wrong side Failure.

Appropriate electrostatic precautions shall be undertaken when handling any cards
in the encoder rack.

BEFORE RE-INSTALLATION WORK
1. Check the replacement item is the correct type and is not damaged.

2. Check the BCC currently fitted to the UCS card is correct to the configuration
documents.

3. Isolate the Encoder rack.
AFTER RE-INSTALLATION WORK
4. Check the UCS card has been correctly installed.

5. Arrange for the encoder rack to be powered and check the UCS (processor) card
green and yellow LEDs illuminate together.

Check within 30 seconds the yellow LED has extinguished and the green LED stays
lit.

6. Check that the correct BCC coding plug has been fitted to the UCS card.

7. Carry out SMS/PartB/Test 209 — Balise Test, Section 4.

Test ALL possible output codes generated for ALL outputs are correct to the
configuration documents using the Maintenance test tool attached to the
maintenance port of the SBI (output) card.

8. Check or arrange for correct labelling of unit.

End
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Replace a KVB ECI or KVB SBI card
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Includes: KVB ECI (input) or SBI (output) card
Any other type of card

Details of configuration information can be found in the DCO (Dossier de
Configuration).

Appropriate electrostatic precautions shall be undertaken when handling any
cards in the encoder rack.

BEFORE RE-INSTALLATION WORK

1.

2.

3.

Check the replacement item is the correct type and is not damaged.
Isolate the Encoder rack.

Wire count the output card outputs to the wiring diagram (SBI CARD ONLY).

AFTER RE-INSTALLATION WORK

4.

5.

Check the replacement card has been correctly installed.

Wire count the outputs to the wiring diagram (SBI CARD ONLY).

Arrange for the encoder rack to be powered up and check the inputs on the
maintenance test tool agree with the configuration documents.

Arrange for one input to change state and check the change of state is read on the
Maintenance test tool. (EClI CARD ONLY)

: For additional information see SMS Appendix 23 — General information on the KVB
: Test Set Sections 6 & 9.

Test one output from the SBI card using the maintenance test tool connected to the
output or placed on the Balise and check it is correct to the configuration
documents.

Arrange for a change of state code to be generated by the output card and check
the code changes using the maintenance test tool attached to the SBI output or
placed on the Balise and check the code is correct to the configuration documents.
(SBI CARD ONLY).

Refer to SMS/PartB/Test 209 — Balise test Sections 1 & 2.

Check or arrange for correct labelling of unit.

End
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Replace a KVB Cable Attenuator

Issue No. 01 | Issue Date: 01/09/18 | Compliance Date: 01/12/18

Includes: | KVB cable attenuator
Any other type of attenuator

*** INDEPENDENCE EXEMPT ***

Details of configuration information can be found in the DCO (Dossier de
: Configuration).

The attenuator is fitted where the output card to beacon cable is less than 150m.
BEFORE RE-INSTALLATION WORK

1. Check the replacement attenuator is the correct type and is not damaged.

AFTER RE-INSTALLATION WORK
2. Check the replacement attenuator has been correctly installed.

3. Test one correct message is being generating by the beacon using the KVB
Maintenance Test tool laid on the Balise.

Refer to SMS/PartB/Test 209 — Balise Test, Section 1.

End
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Includes: KVB encoder power card
Any other type of card

Details of configuration information can be found in the DCO (Dossier de
: Configuration).

Appropriate electrostatic precautions shall be undertaken when handling any
cards in the encoder rack.

BEFORE RE-INSTALLATION WORK

1. Check the replacement card is the correct type and is not damaged.

2. Isolate the encoder rack.

AFTER RE-INSTALLATION WORK

3. Check the replacement card has been correctly installed.

4. Arrange for the encoder rack to be powered and check the green LED illuminates
on the power card.

5. Check the UCS (processor) card green and yellow LEDs illuminate together.

Check within 30 seconds the yellow LED has extinguished and the green LED stays
lit.

6. Test at least one correct message is being generated from the output card in the
encoder rack using the KVB Maintenance Test tool.

Refer to SMS/PartB/Test 209 — Balise Test, Section 4.

7. Check or arrange for correct labelling of unit.

End
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Replace a KVB Encoder Rack/Housing

Issue No. 01 | Issue Date: 01/09/18 | Compliance Date: 01/12/18

Includes: KVB Encoder Rack/Housing
Any other type of Rack/Housing & replacement of any other KVB component

Details of configuration information can be found in the DCO (Dossier de
: Configuration).

Appropriate electrostatic precautions shall be undertaken when handling any
cards in the encoder rack.

BEFORE RE-INSTALLATION WORK

1.

2.

Check the replacement component is the correct type and is not damaged.

Check the BCC currently fitted to the UCS card is correct to the configuration
documents.

Isolate the encoder rack.

Wire count the output card outputs to the wiring diagram.

AFTER RE-INSTALLATION WORK

10.

Check the replacement component has been correctly installed.
Wire count the outputs to the wiring diagram.
Check that the correct BCC coding plug has been fitted to the UCS card.

Arrange for the encoder rack to be powered and check the UCS (processor) card
green and yellow LEDs illuminate together.

Check within 30 seconds the yellow LED has extinguished and the green LED stays
lit.

Carry out SMS/PartB/Test 209 — Balise Test, Section 4.

Test ALL possible output codes generated for ALL outputs are correct to the
configuration documents using the Maintenance test tool attached to the
maintenance port of the SBI (output) card.

Check or arrange for correct labelling of unit.

End
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Includes: | S21 Switchable (Transparent) Balise
All other types of Balise or Beacon
GENERAL

: The process for programming a switchable (transparent) Balise is the same as that
: for a fixed Siemens S21 Balise. BA07, the SMTH for programming Balises and

: beacons deliberately excludes switchable Balises as they require a separate

: competency.

BEFORE PROGRAMMING

1. Check the replacement Balise is for the correct application / system.
2. Check the Balise is the correct type and is not damaged.
3. Verify you have the correct version of Balise Positioning / Siting Form for the Balise

to be replaced.
4. Verify you have the correct telegram information for the Balise to be replaced.
AFTER PROGRAMMING
5. Check the ID label on the Balise and the Certificate of Conformity match.
6. Confirm the correct telegram information has been loaded onto the Balise.

7. Check the details on the Certificate of Conformity are correct, all the relevant
sections have been completed and the Programmer has signed where required.

8. Sign and date the Certificate of Conformity, seal it in a clear plastic pouch and
attached it to the Balise.

END
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Includes: | S21 Switchable (Transparent) Balise
All other types of Balise or Beacon
GENERAL

: The unique location and identification details for each individual S21 Balise are

: stated on the corresponding Balise Positioning Form. The Signalling Plan and

: ETCS Data Generation Plan (EDGP) also indicate general positioning information
: for each Balise group. The Location Area Plan indicates general positioning

: information for switchable Balise groups only.

The following forms are available:

a) NR/SMTH/Part02/Form/04 (Balise - Certificate of Conformity).

Eb) Balise Positioning Form.
BEFORE INSTALLATION WORK

1. For Missing Equipment Only: Confirm the switchable (transparent) Balises
identity using the Location Area Plan.

2. For Missing Equipment Only: Using the Balise Positioning Form relating to the
missing Balise, identify and mark the location where the replacement Balise is to be
fitted.

NOTE: If either the Location Area Plan or Balise Positioning Form is not available
: contact your (SM)S before proceeding.

3. Verify that the details contained in the Certificate of Conformity match both the
details on the Balise Positioning Form and the labelling on the replacement Balise.

NOTE: If the details do not match contact your (SM)S before proceeding.

4. Check the Balise and mountings are not damaged.

5. Check the Balise Positioning Form corresponds to the intended location of the
Balise.

6. WIRE COUNT Balise disconnection box to wiring diagrams.

7. Check existing wiring has safe insulation.

8. Check existing wiring is correctly labelled.

9. Isolate Balise.
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AF