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Ampcontrol CSM Contact details 
7 Billbrooke Close, Cameron Park, NSW, 2285 
P +61 2 4903 4800 | F +61 2 4903 4888 
 
EMAIL: electronicsorders@ampcontrolgroup.com 
WEB:   www.ampcontrolgroup.com 
 
 
Safety and other Warnings 
 

WARNING! 

 

This safety alert symbol identifies important safety messages in this manual and 
indicates a potential risk of injury or even death to the personnel.  When you see 
this symbol, be alert, your safety is involved, carefully read the message that 
follows, and inform other operators. 

 

CAUTION! 

 

This safety alert symbol identifies important information to be read in order to ensure 
the correct sequence of work and to avoid damage or even destruction of the 
equipment, and reduce any potential risk of injury or death to the personnel. 

 

 Supplementary information not directly affecting safety or damage to equipment.  Carefully 
read the message that follows, and inform other relevant personnel. 

 

 

Information concerning possible impact on the environment and actions required for 
prevention and proper response. 

 

 

mailto:electronicsorders@ampcontrolgroup.com
http://www.ampcontrolgroup.com/
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Copyright Notice 
 
No part of this publication may be reproduced, transmitted or transcribed into any language by any means without 
the express written permission of Ampcontrol CSM Pty Ltd, 7 Billbrooke Close, Cameron Park.  NSW 2285, Australia. 
 
 
 

Disclaimer 
 
Ampcontrol CSM Pty Ltd will make no warranties as to the contents of this documentation and specifically disclaims 
any implied warranties or fitness for any particular purpose. 
 
Ampcontrol further reserves the right to alter the specification of the system and/or manual without obligation to notify 
any person or organisation of these changes. 
 
 
 
 

Before You Begin 
 
We would like to take a moment to thank you for purchasing the PSW Pre-Start Warning Device.  
 
 
 
 

 
 
 
 
 
 
 
 

 
If this document is being read via a computer the hyper links may be used (Press control and click on the blue 
highlighted text to go to that topic). 

WARNING! 

 

To become completely familiar with this advanced protection and control 
relay system and to ensure correct operation, we recommend that you take 
the time to read this user manual thoroughly. 
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1. Introduction 
The Ampcontrol Pre-Start Warning System (PSW) has been designed by Ampcontrol to fulfil the requirements of the 
Australian Standard 1755 (Conveyor Safety Requirements), where pre-start warning devices are required on all new 
conveyors. The System also complies with Standard AS/ANZ 60079 parts 0 & 11 (Explosion protected, Intrinsically 
Safe) ANZEx 11.3003X. 
 
Ease of installation into existing conveyors was an important design consideration incorporated in the PSW design. 
The existing coil connection to the main drive motor control relay is simply redirected through the PSW Controller. 
Also taken into account was the advance and retraction of conveyors, which is standard practice in underground 
mining applications. 
 
The PSW Controller performs the necessary pre-start warning function when a start condition of the conveyor is 
initiated. 
 
The controller has two relays used for control and fault indication. A LED display indicates system status and pin 
points fault locations. Four open collector, common emitter opto-isolated outputs allow monitoring by PLC/SCADA 
systems. Two 16 position rotary switches set the number of Audio Visual Modules (AVM's) connected to the system 
and the number of alarm cycles. This allows the system to be configured without power being applied.  
 
The PSW Controller is DIN rail mounted and is powered from a dedicated power supply available with either 240VAC 
or 110VAC operation. 
 
The controller is connected to the field AVM's using a twisted pair of conductors. The modules incorporate piezo 
alarms and high intensity LEDs to provide warning tones and a light flash that progress along the string of modules.  
 
The AVM's are down line powered, eliminating the possibility of battery failure and increasing system reliability. Up to 
15 AVM's can be installed on one Intrinsically Safe system. Multiple IS Systems can be used simultaneously on long 
conveyors or where additional modules are required. 
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2. Installation 
The PSW Controller and Power Supply are installed in the conveyor starter. The Controller is connected to the 
respective control circuits and to the field AVM's by a minimum 0.75mm2 twisted two-wire line (see Drawing PSW-A-
005). The field modules are compact, offering a simple stud mounting direct onto the pullkey. Separate mounting is 
also an option. 
The dedicated PSW Power Supply can be ordered in 240VAC or 110VAC options and provides power to the PSW 
Controller using 20-0-20VAC output connections. 
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3. Operation 
Normal system operation begins once the control unit is powered up via the power supply module. However, if the 
test push button is depressed during power up, the system will enter a test mode. This mode is identified by 
illumination of the 7-segment display decimal point and should only be used by Authorized Ampcontrol Employees. 
 
Once the system powers up normally it enters stand-by mode indicated by a hyphen '' – '' on the 7-segment display. 
The control relay will be de-energised and the auxiliary relay will be energised. 
 
During stand-by mode the system waits on the initiate input becoming active. The initiate input must be active for 
200ms before an alarm sequence will be activated. When a Pre-Start Alarm is initiated the rotary switch configuration 
is scanned and the read settings are used for the initiated alarm. The initiate input is checked at the end of each 
alarm cycle and if lost, the system stops the initiated alarm sequence and returns to stand-by mode.  
 
The "Modules Rotary Switch" is used to select the number of modules connected to the control unit. If the rotary 
switch is set to 0, a worst-case value of 15 will be substituted. If the system detects a number of modules different 
from that set, an error condition results. 
 
A ''Too Many'' (TM) error results if a greater number of modules are detected than the set number and the following 
condition will occur: 
• The auxiliary relay will de-energise to indicate a fault. 
• The "Too Many" OPTO/LED combination will activate. 
• The number of the last module detected will flash on the display. 
 
A ''Too Few" (TF) error results if a fewer number of modules are detected than the set number and the following 
condition will occur: 
• The auxiliary relay will de-energise to indicate a fault. 
• The "Too Few" OPTO/LED combination will activate.  
• The number of the last module detected will flash on the display. 
 
The "Cycles Rotary Switch" is used to select the desired number of Pre-Start alarm cycles (x10). If the rotary switch 
is set to 0, a worst case value of 15 (x10 = 150) will be substituted. 
 
The control relay energises after 50% of the Pre-Start alarm cycles have been completed. Both the control relay and 
auxiliary relay will de-energise if a fault is detected. 
 
While the Pre-Start alarm is active, the "Alarm Active" (AA) OPTO/LED combination is activated and the 7-segment 
display shows the number of the currently operating AVM. 
 
If a "Short Circuit" (SC) is detected the following will occur. 
 
• The auxiliary relay will de-energise to indicate a fault. 
• The control relay will de-energise if it was energised. 
• The "Short Circuit" OPTO/LED combination will activate. 
• The number of the module shorted will flash on the display indicating that the SC is somewhere between this 

module and the previous module. ie., the short circuit is somewhere between the red lead of the displayed 
module and the blue lead of the previous module or the module is faulty. 

 
The system status is latched from the time it is determined until loss of the initiate input.  
 
The system is a secure system. The control relay only energises if the system is operating correctly. The auxiliary 
relay is fail-safe, de-energising for any system fault.  
 
System status is indicated by a combination of LED's and a 7 segment display according to Table 1, Page 9. 
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Setting BOTH rotary switches to zero can defeat the system. During this mode the control relay simply tracks the 
initiate input. ie. the control relay is energised while ever the initiate input is active. The letter "d" on the 7-segment 
display indicates this mode of operation. Note that the letter "d" only appears whilst the initiate input is active, during 
which time the control relay will be energised. Once the initiate input is lost, the display will return to the stand-by 
hyphen "–" and the control relay will de-energise. The auxiliary relay is unaffected during defeat mode, remaining 
energised. 
 
The "Test" button can be momentarily depressed to cause a system test. When pressed the system operates as if 
the initiate input became active. The system will operate for the set number of cycles but the control and auxiliary 
relays are not affected. 
 
If the system is healthy at the end of the set cycles the display will indicate the healthy state for about 5 seconds 
before returning to stand-by mode. 
 
If a fault occurs the status LED’s and 7 segment display will indicate the fault type and location for approximately 5 
seconds before returning to stand-by mode. 
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4. Timing 
The total duration of a Pre-Start alarm is given by the following formula: 
 
Total Alarm Active Duration (AA) = Number of Set Cycles x (Number of Set Modules x 120ms + 555ms) seconds. 
 
 

Alarm Active (AA)

Short Circuit (SC)

Too Many (TM)

Too Few (TF)

Initiate Input (II)

Control Relay (CR)

Auxiliary Relay (AR)

50% AA

 
 

Figure 4.1 Logic Showing Healthy System Operation 
 
 

50% AA

SC Detected.

Alarm Active (AA)

Short Circuit (SC)

Too Many (TM)

Too Few (TF)

Initiate Input (II)

Control Relay (CR)

Auxiliary Relay (AR)

System status latched
until loss of initiate.

 
 
 

Figure 4.2 Logic Showing Short Circuit Fault 
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5. PSW Controller Status Indication 
 

LED/OPTO 7 Segment Display RELAYS 
CTRL AUX 

Alarm Active (AA) Indicates number of currently 
operating AVM In * In 

Short Circuit 
(SC) 

Indicates short circuit between 
displayed module number and 
previous module 

Out Out 

Too Many (TM) 
Indicates the total number of 
modules detected which is 
greater than the rotary switch 
setting 

Out Out 

Too Few (TF) 
Indicates the total number of 
modules detected which is less 
than the rotary switch setting 

Out Out 

None " – " Hyphen indicates standby 
mode  Out In 

None " 8 " Figure 8 pattern indicates 
alarm issued In In 

 
 

* Relay operates after 50% of the selected number of cycles have operated 
 

Table 1 
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6. Equipment List 
 
118803 PSW Controller 
118812 PSW Audio Visual Module (AVM) 
118833 PSW 110VAC/20-0-20VAC Power Supply 
118834 PSW 240VAC/20-0-20VAC Power Supply 
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7. Specifications 

PSW Controller 

Power Supply 
20-0-20VAC ± 10% 15VA 50Hz 

Relay Outputs 
Control Relay - 1 C/O 240VAC, 5A (100VA maximum for IS compliance)  
Auxiliary Relay - 1 C/O 240VAC, 5A (100VA maximum for IS compliance) 

Open Collector Opto Isolated Outputs 
Alarm Active (AA), Short Circuit (SC), Too Many (TO) and Too Few (TF): 
VCE max = 28VDC 
IC max = 5mA 
Common Emitter  

Initiate Input 
110~240VAC ±10% 50Hz 

Cycles Rotary Switch 
Number of Alarm Cycles = Switch Setting x 10 

Modules Rotary Switch 
Number of Audio Visual Modules (AVM’s) = Switch Setting x 1 

Dimensions 
75H x 100W x 110D mm 

Audio Visual Module (AVM) 

AVM Piezo Sound Pressure Level 
Piezo 90db, on an A-weighted ANSI Type 2 sound level meter at 2 feet (0.61m) on axis in free field, for each Piezo 
alarm. 

Light Output 
6 x 10mm high intensity red LED’s 

Dimensions 
61.5H x 90W x 45D mm 

PSW Power Supply 

Power Supply 
110VAC ± 10% 15VA 50Hz 
Or 
240VAC ± 10% 15VA 50Hz 

Dimensions 
75H x 55W x 110D mm 
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8. Drawings 
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9. Approvals 
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