
LED Signals Controlled by Relay 
Circuits 

Reference material 

This legacy document is published as historical reference material. 

The content described might be of assistance to individuals and 

organisations performing work on Transport for NSW Rail Assets. 

This document refers to organisational and positional roles and 

responsibilities in place prior to 1 July 2013 and may have been 

superseded by other documents. 

Authorised by: Chief Engineer Rail, Asset Standards Authority 
Published: September 2013 

Important Warning  
 
This document is developed solely and specifically for use on the rail network owned or managed by the NSW Government and its 
agencies.  It is not suitable for any other purpose.  You must not use or adapt it or rely upon it in any way unless you are authorised in 
writing to do so by a relevant NSW Government agency.   
 
This document may not be current.  Current standards are available for download from the Asset Standards Authority website at 
www.asa.transport.nsw.gov.au.  

http://www.asa.transport.nsw.gov.au/


R
ef

er
en

ce
 m

at
er

ia
l -

 fo
r i

nf
or

m
at

io
n 

on
ly

 

S i g n a l  D e s i g n   

Level 12, 477 Pitt Street 

SYDNEY   NSW   2000 

 

Telephone  (02) 9782-1769 

Facsimile  (02) 9782-1082 

LED SIGNALS CONTROLLED BY RELAY CIRCUITS 

DESIGN GUIDELINES 

16 June 2004 

PREPARED BY:  

 Greg Hockings 

 Senior Engineer, CTC Systems 

 

REVIEWED BY: 

 Warwick Allison 

 Principal Design Engineer, Signals 

This report and the information contained therein have been created solely for a particular purpose and 
client.  This is protected by copyright.  You may not reproduce any of it in any form without permission of 
Rail Infrastructure Corporation.  If you do, you may have to pay damages to Rail Infrastructure 
Corporation or you may be prosecuted.

 



R
ef

er
en

ce
 m

at
er

ia
l -

 fo
r i

nf
or

m
at

io
n 

on
ly

LED signals controlled by Relay circuits Signals Design Guidelines 

 

TABLE OF CONTENTS 

1. INTRODUCTION 2 

2. STRATEGY 2 

3. CABLES 2 

4. ALDRIDGE RL400 SERIES 120VAC MAINLINE OUTDOOR 
SIGNALS 212MM. 3 

5. ALDRIDGE RL400 SERIES OUTDOOR SIGNALS 120VAC  127MM 3 

6. ALDRIDGE TUNNEL SIGNALS 120VAC  127MM 4 

7. ALSTOM MARK 2 120VAC  MAINLINE OUTDOOR SIGNALS 212MM 4 

8. ALSTOM MARK 2 MAINLINE OUTDOOR SIGNALS 120VAC  127MM 5 

9. ALSTOM MARK 2 TUNNEL SIGNALS 120VAC  127MM 5 

10. WESTINGHOUSE RM4 MAINLINE OUTDOOR SIGNALS 120VAC 212MM 5 

11. WESTINGHOUSE TR3 501 SERIES TUNNEL OR OUTDOOR SIGNALS 
120VAC 127MM 6 

12. WESTINGHOUSE RM4 MAINLINE OUTDOOR SIGNALS 12VAC/DC WITH 
SIGNAL LIGHT TRANSFORMER 212MM 6 

13. ALSTOM TURNOUT REPEATER 7 

14. BLEED RESISTOR ARRANGEMENT 8 

15. RELAY LAMP PROVING CURRENTLY IN-PLACE 9 

16/6/2004   



R
ef

er
en

ce
 m

at
er

ia
l -

 fo
r i

nf
or

m
at

io
n 

on
ly

LED signals controlled by relay circuits  Signals Design Guidelines 

1. Introduction 

LED signals have a number of advantages, over traditional 
incandescent signal lights. LED signals also have some issues that 
need to be managed. This guideline addresses: 

 Circuit length limitations due to capacitive coupling in cables. 

 Lamp proving by measurement of the current drawn by the light. 

 Surge protection requirements. 

2. Strategy 

Existing installations that are converted to LED may retain QSR3 lamp 
proving with modifications as noted in this guideline. 

No new QECX1 lamp proving relays are to be installed. Existing 
signals with QECX1 lamp proving are to be changed to either QSR3 or 
LPM lamp proving when they are changed to LED type. 

New installations are to use the Lamp Proving Module (LPM) as the 
preferred method of lamp proving. 

Lamp proving is not required on double light signals, except for the first 
5 double light signals on entry to double light signalled areas from 
single light signalled areas. 

3. Cables 

Multi-conductor signalling cable in accordance with RIC standard 
Cables for Railway Signalling Applications – Multi-conductor Signalling 
Cables SC 11 11 07 00 SP is acceptable for use. 

New installations using signalling cables should use two wires per light 
rather than the traditional use of a common neutral. The two wires for 
each light should be adjacent cable core numbers. It is preferred that 
the cable cores are in the same layer of cores in the cable and 
alternate, active, neutral, active, neutral, etc to minimise coupling within 
the cable. 

Multi-pair Olex Dekoron Instrumentation cable with a nylon jacket and a 
sacrificial PVC sheath added to the standard cable may be used. The 
Dekoron instrumentation cable has twisted pairs. Individual signal lights 
are to use a pair. Circuits should not be split across pairs. 

Although the Olex Dekoron instrumentation cable Australian data sheet 
indicates it is rated for 110VAC, it is actually rated for 300VAC.  The 
Olex Dekoron cable may be used for 15VDC or 120VAC signal light 
circuits. 
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4. Aldridge RL400 series 120VAC  Mainline outdoor signals 212mm. 

Turn on voltage: 55VAC 

Main aspect current: Typically 160 to 250 mA AC. 

Distance to signal: Less than 750m for single cut circuits. 

 Between 750m and 1500m for single cut 
circuits with two 6K8 6W bleed resistors fitted 
in the signal head. 

 Less than 2000m for double cut circuits.  

Surge protection: Fit a 130 VAC, 20mm varistor across each led 
unit in the signal head. 

 Must have some surge protection to earth on 
each leg of the 120VAC supply at power 
supply locations. 

Pulsating aspect: Tested ok, using QSR3 and a 2,000 Ohm 
resistor set at about 900 Ohms. 

Lamp proving: Aspect will work with QSR3 fitted with a 150 
Ohm resistor. A 30V, 20mm varistor is to be 
fitted across the QSR3 to protect the diode 
bridge. 

 Aspect will not work with QECX1. 

 Aspect will work with Lamp Proving module 
(LPM). 

5. Aldridge RL400 Series outdoor signals 120VAC  127mm 

Turn on voltage: 40VAC. 

Main aspect current: Typically 100 to 130mA. 

Distance to signal: Less than 750m for single cut circuits. 

 Between 750m and 1500m for single cut 
circuits with two 6K8 6W bleed resistors fitted 
in the signal head. 

 Less than 2000m for double cut circuits. 

 Surge protection: Fit a 130 VAC, 20mm varistor across each led 
unit in the signal head. 

 Must have some surge protection to earth on 
each leg of the 120VAC supply at power 
supply locations. 

Pulsating aspect: Not yet tested. 
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Lamp proving: Aspect will not work with QSR3. 

 Aspect will not work with QECX1. 

 Aspect will work with Lamp Proving module 
(LPM). 

6. Aldridge Tunnel signals 120VAC  127mm 

Turn on voltage: >30VAC 

Main aspect current: Typically 40mA to 100mA AC. 

Distance to signal: Less than 1200m for single cut circuits. 

 Less than 2000m for double cut circuits.  

Surge protection: No varistors are required across the LED 
units in the signal head. 

Pulsating aspect: Not yet tested. 

Lamp proving: Not tested. 

7. Alstom Mark 2 120VAC  Mainline outdoor signals 212mm   

Turn on voltage: >40VAC 

Main aspect current: Typically 167mA  to 224mA AC. 

Distance to signal: Less than 750m for single cut circuits. 

 Between 750m and 1500m for single cut 
circuits with two 4K7 6W bleed resistors fitted 
in the signal head. 

 Less than 2000m for double cut circuits.  

Surge protection: No varistors are required across the LED 
units in the signal head. 

 Must have some surge protection to earth on 
each leg of the 120VAC supply at power 
supply locations. 

Pulsating aspect: Tested ok, using QSR3 and a 2,000 Ohm 
resistor set at about 1,100 Ohms. 

Lamp proving: Aspect will work with QSR3. A 30V, 20mm 
varistor is to be fitted across the QSR3 to 
protect the diode bridge. 

 Aspect will not work reliably with QECX1. 

 Aspect will work with Lamp Proving module 
(LPM). 
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8. Alstom Mark 2 Mainline outdoor signals 120VAC  127mm 

Turn on voltage: >40VAC 

Main aspect current: Typically 56mA  to 90mA AC. 

Distance to signal: Less than 750m for single cut circuits. 

 Between 750m and 1500m for single cut 
circuits with two 4K7 6W bleed resistors fitted 
in the signal head. 

 Less than 2000m for double cut circuits.  

Surge protection: No varistors are required across the LED 
units in the signal head. 

 Must have some surge protection to earth on 
each leg of the 120VAC supply at power 
supply locations. 

Pulsating aspect: Not yet tested. 

Lamp proving: Aspect will not work with QSR3. 

 Aspect will not work with QECX1. 

 Aspect will work with Lamp Proving module 
(LPM). 

9. Alstom Mark 2 Tunnel signals 120VAC  127mm 

Turn on voltage: 70VAC 

Main aspect current: Typically 30mA AC. 

Distance to signal: Less than 1500m for single cut circuits. 

 Less than 2000m for double cut circuits.  

Surge protection: No varistors are required across the LED 
units in the signal head. 

Pulsating aspect: Not yet tested. 

Lamp proving: Not tested. 

10. Westinghouse RM4 Mainline outdoor signals 120VAC 212mm 

Turn on voltage: 44VAC 

Main aspect current: Typically 68mA to 107mA AC. 

Distance to signal: Less than 2000m for single cut circuits.  

Surge protection: No varistors are required across the LED 
units in the signal head. 

 Must have some surge protection to earth on 
each leg of the 120VAC supply at power 
supply locations. 
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Pulsating aspect: Tested ok, using QSR3 and no resistor. 

Lamp proving: Aspects will work with QSR3 however full 
compression may not be achieved for the 
QSR3. The green light is to be fitted with a 
3K3, 10W shunt resistor in the signal head to 
even out the current drawn by the different 
colours. A 30V, 20mm varistor is to be fitted 
across the QSR3 to protect the diode bridge. 

 Aspect will not work with QECX1. 

 Aspect will work with the wire twice through a 
Lamp Proving module (LPM) if the shunt 
resistor is fitted on the green light. 

11. Westinghouse TR3 501 series tunnel or outdoor signals 120VAC 
127mm 

Turn on voltage: 44VAC  

Main aspect current: Typically 60mA to 80mA AC. 

Distance to signal: Less than 2000m for single cut circuits. 

Surge protection: No varistors are required across the LED 
units in the signal head. 

 Must have some surge protection to earth on 
each leg of the 120VAC supply at power 
supply locations. 

Pulsating aspect: Not yet tested. 

Lamp proving: Aspect will not work with QSR3. 

 Aspect will not work with QECX1. 

 Aspect will not work with Lamp Proving 
module (LPM). 

12. Westinghouse RM4 Mainline outdoor signals 12VAC/DC with 
Signal light transformer 212mm 

Turn on voltage: 40VAC 

Main aspect current: Typically 35mA to 180mA AC. 

Distance to signal: Less than 2000m for single cut circuits. 

Surge protection: No varistors are required across the LED 
units in the signal head. 

 Must have some surge protection to earth on 
each leg of the 120VAC supply at power 
supply locations. 

Pulsating aspect: Not yet tested. 
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Lamp proving: Not yet tested. 

13. Alstom Turnout Repeater 

Turn on voltage: 80VAC 

Main aspect current: Typically 115mA  to 127mA AC. 

Distance to signal: Currently less than 500m for single cut 
circuits. 

 Technical confirmation required before use at 
distances longer than 500m. 

Surge protection: No varistors are required across the LED 
units in the signal head. 

 Must have some surge protection to earth on 
each leg of the 120VAC supply at power 
supply locations. 

Pulsating aspect: Not applicable 

Lamp proving: Aspect will work with Lamp Proving module 
(LPM). 
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14. Bleed resistor arrangement 

The typical arrangement of the bleed resistors fitted in the signal head 
is as shown in the following drawing. 

 

The resistors are normally terminated on terminals installed on a 
mounting rail as shown: 
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15. Relay Lamp proving currently in-place 

15.1. QSR3 

Maximum continuous current: 350mA 

Minimum release current: 30mA 

Maximum on current:  105mA 

15.2. QECX1 

Maximum continuous current: 400mA 

Minimum release current: 110mA 

Maximum on current: 180mA 

15.3. Lamp Proving Module (LPM) with single wire through 
current transformer 

Maximum continuous current: Not Applicable 

Adjustable pick up current:  140mA to 500mA 

15.4. Lamp Proving Module (LPM) with wire twice through the 
current transformer 

Maximum continuous current:  Not Applicable 

Adjustable pick up current:   70mA to 250mA 
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