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WARNING!

4 The warning symbol highlights a potential risk of injury or death.
Please share these warnings with other operators.
"N
CAUTION!
The caution symbol highlights a potential risk of damage to equipment.
& Please share these cautions with other operators.
NOTE
N The NOTE symbol highlights key information.
0 Please share these notes with other operators.
>
ENVIRO

9

The enviro (environmental) symbol highlights areas which may have an impact
on the surrounding fauna and/or flora.




Ampcontrol

For the purposes of this User Manual, “Ampcontrol” means Ampcontrol Limited (ACN 000 002 728), Ampcontrol CSM
Pty Limited (ACN 000 770 141) or Ampcontrol SWG Pty Limited (001 737 533) or any of their related body corporates.

Copyright Notice

This User Manual, including all content herein (including but not limited to logos, text, designs, methodologies,
processes, patents, trade secrets and proprietary information) is the exclusive property of Ampcontrol and is
protected under Copyright law. This User Manual and its content are provided under a license agreement to the
purchaser of the product and may only be used in accordance with the terms of the license agreement.

Unauthorised use, reproduction, modification, distribution, transmission, replication or any form of dissemination of
the User Manual or any of its contents, in whole or in part, without explicit prior written consent from the copyright
owner, is strictly prohibited. Requests for permission to use, reproduce, or distribute any part of the User Manual or
any of its contents should be directed to Ampcontrol.

Disclaimer

While all care has been taken in preparing and publishing this User Manual, Ampcontrol and its respective officers,
employees and agents accept no responsibility for any error or omission in the User Manual’s contents, or their
consequences, including any damage or loss which may be incurred as a result of reliance on the accuracy, currency,
or completeness of the User Manual’s contents. Access to and use of the User Manual’s contents is provided subject
to and conditional upon acceptance of the terms of this disclaimer.

Ampcontrol reserves the right to make changes to any products described in this User Manual to improve reliability,
function or design. Ampcontrol further reserves the right to revise the content in this User Manual at any time in
Ampcontrol’s sole discretion and without notice.

Before You Begin

We would like to take a moment to Thank you for purchasing the VoiceCom System.

WARNING!

4 In the interests of safety and correct equipment operation, please take the

time to read and understand the content in this manual.

Ampcontrol Contact Details
7 Billborooke Close, Cameron Park, NSW, 2285
P +61 1300 267 373

EMAIL: customerservice@ampcontrolgroup.com

WEB: ampcontrolgroup.com
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1 OVERVIEW OF THE VOICECOM SYSTEM

The Ampcontrol designed VoiceCom system is a multi-station audio communication system suitable for long wall
and conveyor message applications. The system’s three principal functions include generating pre-start alarms,
playing pre-recorded voice messages and one to many station communications. The system is comprised of two
main components, the VCA VoiceCom Controller and VAA VoiceCom Amplifier field units.

1.1 System Highlights

2 Intrinsically Safe communication lines

Connection of up to 31 VAA field units per line

User selectable pre-start alarm tones for each line

Pre-start confirmation from all VAA units

User recordable voice messages — up to 255 messages can be stored
PC software to create voice message banks

High quality audio output

Advanced diagnostic and preventative maintenance features

“Call Exchange” functionality

1.2 VCA Features
One compact unit controls pre-start alarms and voice messages
4-line backlit LCD display
Tactile seven button integrated keypad (optional external keypad available)
Easy to use menu system allowing access to system status and configuration pages
16MB flash memory for up to 25 minutes of voice message storage
Monitor and configure VAA field units from VCA
RS-232 interface for downloading voice messages from a PC
RS-485 Modbus interface, allows control of voice messages and reading to system status by a PLC
110 V AC operation
Telephone exchange interface
External |.S. keypad interface

1.3 VAA Features

Intrinsically Safe

IP66 ingress protection rating when enclosed in an Ampcontrol stainless steel housing

Powered using a sealed lead acid battery for high capacity and longer life

LCD display showing operational status values such as line voltage, battery voltage and battery current
Durable 4 button membrane keypad

Dust and moisture protected microphone

Connection for two external speakers

Address, volume, microphone gain and charging current configurable at the VAA as well as at the VCA
Compatible with most existing voice communication systems

1.4 Applications
Long wall operations
Conveyors
Hazardous area communication



2 THE VOICECOM CONTROLLER - VCA

2.1 Key Functions

The Controller’s primary functions are to initiate and confirm pre-start alarms and play pre-recorded voice
messages. The system’s operation can be configured and monitored via the Controller's easy to navigate menu
system. Users already familiar with Ampcontrol’s Motor Protection and Integrated Protection Relay products may
recognise the menu structure.

2.1.1 Controller Terminals
The Controller has a number of input/output and communication interfaces to suit most applications

12 edge triggered digital inputs for voice message control

2 pre-start alarm initiation digital inputs, one for each communication line

4 digital outputs providing system status indication

4 relay contacts providing pre-start alarm confirmation outputs and system status indication
RS-232 3-wire port for downloading of voice messages

RS-485 3-wire port for Modbus connection to a PLC

Two 4-wire communication line terminals (Line 1 and Line 2) including a separate |.S. power supply
connection for each line

2-wire audio interface connection to connect the VoiceCom System to a telephone exchange via an
approved barrier

8 inputs for the connection external keypad control buttons and a lock switch (or the VCA Remote Keypad

Module)
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Communication Line 2 - -connect up to 31 VAA units IS POWER voice messages
- SUPPLY 2
O%JE.‘.‘:. ; 2 ) I I
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Figure 1: VoiceCom System Connection Diagram



2.1.2 PC Software

The Controller is supplied with the VCA Message Bank Editor Windows PC software. The software enables the
user to create, edit and download voice message banks to the Controller. A separate PC program is required for
the recording of individual voice message audio files before the voice message bank can be created.

2.1.3 Modbus

Most of the Controller’s functionality can be controlled and monitored via a Modbus protocol connection. This
includes playing voice messages and reading VAA operational parameters of all connected VAA units. This
Modbus data can be used for trending via a PLC, allowing for preventative maintenance by giving early indication
of cable failures or VAA batteries that may be ready replacement.

3 THE VOICECOM AMPLIFIER - VAA OVERVIEW

3.1 Key Functions

The VAA sounds pre-start alarms and amplifies audio signals like voice messages and station-to-station
communication. Unlike other communication systems where pre-start alarm and signalling tones are transmitted via
the audio line, the VAA generates all pre-start alarm tones locally. The VAA has four volume levels and two
microphone gain levels that can be configured, depending on the level of background noise. The VAA also has a
seven-level threshold setting that prevents unwanted noise from being amplified.

3.2 Keypad

Each of the four VAA keypad buttons also generates a different tone when pressed. The SPEAK button generates
a brief tone when pressed and then a higher pitch tone when released to get the attention of other users. Pressing
the CALL LOCAL button also generates a tone that can also be used to get the attention of other users. The CALL
EXCHANGE button generates a low frequency tone for a short duration that can be used to open telephone
circuits. The FUNC button, when pressed, closes one of the Controller’s digital outputs. This output can be used to
trigger an external event, such as prompting the PLC to initiate certain voice messages.

3.3 Display

The LCD display cycles through the VAA’s key operating parameters such as the communication line voltage,
battery voltage, battery current and a system digital communication “heartbeat”.

3.4 Local Configuration

As well as being configurable from the Controller, the VAA’s programmable settings can also be changed at the
VAA using the unit’'s programming mode.

3.5 Advanced Battery Management

The VAA'’s battery management facility allows the battery’s charging current to be set by the user. The setting of
the battery charging current depends on factors such as the output of the |.S. power supply and the number of VAA
units connected to the communication line. The VAA can effectively disconnect the battery if its voltage falls below
a pre-set level to prevent permanent battery cell damage.
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4 INSTALLATION

This section covers the installation of the VCA and VAA. The various system wiring options are explained as well
as the functions of the VCA and VAA connections.

4.1 VCA Physical Installation

The controller can only be installed in the safe area. The required panel cut out is 135 x 135 mm. To ensure that
the installation meets the required IP65 rating, the gasket supplied attached to the VCA must be fitted between the
controller's escutcheon and the panel. The controller is supplied with five mounting brackets each with a M5 x 40
mm Phillips head screw. These brackets fitted as shown in Figure 2 below. The fifth bracket is supplied as a spare.

NOTE: The controller must be mounted in a conductive earthed enclosure with a minimum of 10mm of the frame
surrounding the keypad.
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Figure 2: VCA VooiceCom Controller P/N 101269 - Front, Side and Rear



4.2 VCA Connections and Wiring

This section covers VCA terminal functions and wiring. All VCA connections are made at the rear of the VCA unit.
VAA unit wiring can be found later in this manual. The VCA has eight terminal headers and is supplied with seven
terminal plugs. The I.S. Earth terminal is the eighth header and is fixed to the rear of the VCA. There is also a
mains earth connection point, which should not be confused with the I.S. Earth.

The eight terminal headers and case earth are shown below.
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Figure 3: VCA Connections
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4.3 Digital Inputs

The controller has 14 digital inputs labelled DI1 to 12, PSR1 and PSR2. A 24 V DC supply is required to assert
these inputs. The negative side of this supply is connected to the OV DI terminal. The positive side of the supply is
applied to the digital input as required.

Inputs 1 to 12 are used for message initiation and are edge triggered. The voice message will not stop when the
24 V DC is removed, nor will the message repeat if the 24 V DC is held. These inputs will remain active for the
duration of the voice message. Inputs PSR1 and PSR2 are used for pre-start alarm initiation and are active for as
long as the input is asserted. The digital inputs can be wired in several configurations depending on the voice
message initiation mode chosen. The connection options are listed in Table 1, Table 2 and Table 3. The three
modes are as follows:

4.3.1 Digital Inputs/Modbus

In this mode, asserting digital inputs 1 to 12 plays messages 1 to 12 respectively. Messages 13 to 255 are
initiated via the Modbus communication link.

4.3.2 Strobe

In this mode all messages, 1 to 255, can be played by setting up the voice message address as an 8-bit
binary number using digital inputs 1 to 8 and then using digital input 9 as a strobe to initiate that message.
This allows relay logic to initiate voice messages if no Modbus communication facility is available.

4.3.3 Modbus

In this mode all messages, 1 to 255, are played via Modbus. Asserting digital inputs 1 to 12 will not initiate
voice messages.

NOTE: Pre-start alarms cannot be initiated via Modbus. The PSR1 and PSR2 inputs must be used to
initiate prestart alarms on Lines 1 and 2.

Table 1: Connections for Digital Input/Modbus Mode

Terminal Function
DI to DI12 Momentarily apply +24 VV DC (edge triggered inputs) to play voice messages 1 to 12
respectively
PSR1 Apply +24 V DC to input and hold to play pre-start alarm down line 1
PSR2 Apply +24 V DC to input and hold to play pre-start alarm down line 2
oV DI 0V common for all digital inputs (from negative side of 24 V DC supply)

Table 2: Connections for Strobe Mode

Terminal Function
DI to DI8 Set up message address in binary where DI1 is the least significant bit. Apply and hold
+24 V DC to the inputs until strobe input has been asserted.
Momentarily apply +24 V DC (edge triggered input) to play the message once the message
DI9 DN
address has been set up using inputs DI1 to 8.
DI10 to 12 Not used — no connection
PSR1 Apply +24 V DC to input and hold to play pre-start alarm down line 1
PSR2 Apply +24 V DC to input and hold to play pre-start alarm down line 2
oV DI 0V common for all digital inputs (from negative side of 24 V DC supply)

Table 3: Connections for Modbus Mode

DI1 to DI12 Not used — no connection
PSR1 Apply +24 V DC to input and hold to play pre-start alarm down line 1
PSR2 Apply +24 V DC to input and hold to play pre-start alarm down line 2
ov DI 0V common for all digital inputs (from negative side of 24 V DC supply)




4.4 Digital Outputs

The four digital outputs, labelled DO1 to 4, provide indication of system status. These are transistor outputs. The
positive side of a 24 V DC supply must be connected to the terminal marked +24 V. The negative side of the

24 V DC supply is connected to the input or device to complete the circuit when the output turns on. See the figure
below. The indication provided by these digital outputs can also be read via Modbus. Refer to the Modbus data
table in Appendix B for the location of these digital output flags. However, they can be wired if Modbus
communication is not available or for redundancy. The function of each digital output is as follows:

DO1 — asserted when a “Line Fault” occurs. Line Faults include faults such as the number of VAA
communicating with the VCA being less than or greater than the number of VAAs online setting (VAA #
Reply Alarm) or two or more VAA have the same address (VAA Address Clash). Refer to the VCA
Operation and Troubleshooting chapters for more information online Faults

DO2 - asserted when the “FUNC” button on a VAA is pressed. This output remains on for 5 seconds after
the button is pressed. This could be used to trigger a function such as re-playing are the currently active
voice messages

DO3 - asserted while a voice message is playing. This output can assist the message control device, such
as a PLC, with voice message queuing

DO4 - this output current has no function

4.5 110 V AC Power Inlet and Relay Outputs

The RELAY/PWR header contains the terminations for VCA power supply connection and relay outputs. The
following table describes the functions of the input/output terminals.

WARNING!
/ ELECTRICAL SHOCK HAZARD
Isolate the 110 V AC supply before connecting or disconnecting.
Table 4: Terminal Functions
Terminal Function
110V AC . .
110V AC Mains supply connection 110 V AC 50Hz
comM1 Relay 1 common | Energises while the controller is healthy — normally open and normal
NC1 Relay 1 N/C closed contacts. De-energises if a VCA or message bank memory fault
NO1 Relay 1 N/O occurs. See Troubleshooting
COM2 Relay 2 common
NC2 Relay 2 N/C Reserved for future use
NO2 Relay N/O
PSC1 Relay 3 common | Normally open contact energises when Line 1 pre-start alarm has
PSC1 Relay 3 N/O successfully sounded — pre-start alarm Line 1 confirmation output
PSC2 Relay 4 common | Normally open contact energises when Line 2 pre-start alarm has
PSC2 Relay 4 N/O successfully sounded — pre-start alarm Line 2 confirmation output

See the Specifications section of this manual for detailed information on the specifications of digital inputs, digital
outputs and relay outputs.

4.6 Case Earth

An EARTH connection point is provided adjacent to the 110 V AC terminals for the connection of the mains supply
earth.



4.7 Data Communications Ports

4.7.1 RS-232 - Message Bank Download

The controller has two data ports. The RS-232 port is used to connect the VCA to a PC for the downloading of the
Voice Message Bank. The Voice Message Bank is a single file that contains all of the pre-recorded voice
messages. This file is compiled and downloaded using the Voice Message Bank Editor PC program provided with
the VCA. This function is normally carried out before the controller is installed and so it is not necessary to wire
these terminals. However, the RS-232 terminals could be wired to a standard female DB9 9-way type socket
mounted within the cubicle for easy connection to a PC via a standard RS-232 9-way serial cable. A serial cable
can be easily assembled. Figure 4 details the DB 9 pins that are used for this RS-232 serial cable.

4.7.2 RS-485 — Modbus Communication

The RS-485 port is used to connect the controller to a Modbus capable control or SCADA system. The
configuration of this port is described in the VCA Operation chapter of this manual. Further information on using
Modbus can be found in Appendix B.

Table 5 below, lists the data port connections and Figure 4 shows the terminal wiring.

Table 5: Data Port Connections

Terminal Function (w.r.t. the VCA) ‘
485 - RS-485 negative
0V 485 RS-485 common
485 + RS-485 positive
No connection | Not used
232 TX RS-232 transmit
oV 232 RS-232 common
232 RX RS-232 receive
VCA COMMS Remote
Termin_al _ Device
485 - = TxD-/RxD- To Modbus Master
0V 485 GND Device (RS-485)
485 + TxD+/RxD+
232 TX RxD (DB9 Pin 2) To PC Serial COM
0V 232 GND (DB9 Pin 5) Port (RS-232)
232 RX TxD (DB9 Pin 3)

Figure 4: VCA Data Communication Wiring



4.8 Communication Line 1 and 2 - L.S. Interfaces

NOTE: Refer to VCA Certificate of Conformity ANZEx 13.3008X and VAA Certificate of Conformity ANZEx
13.3005X for the correct installation and wiring of Intrinsically Safe VCA interfaces.

The controller has two intrinsically safe communication line interfaces, labelled LINE 1 and LINE 2. Each interface
has six terminals: four for connection to the VoiceCom communication line and two for connection to an Intrinsically
Safe power supply. Each line can support a maximum of 31 VAA units, depending on the cable length and power

supply used.

NOTE: The output parameters of the I.S supply must match the input parameters of the VCA and the VAA. Refer to
VCA Certificate of Conformity ANZEx 13.3008X and VAA Certificate of Conformity ANZEx 13.3005X.

The VoiceCom intrinsically safe communication line consists of four cores commonly referred to as: 0V, Audio, Call
(digital communication signals) and -V Line. The OV and -V Line cores provide voltage for VAA battery charging.
The Audio line carries the system audio signals. The Call line is the digital communication link between the
controller and VAA units. This digital communication line runs the VoiceCom digital protocol, which allows the VCA
to retrieve VAA operating parameters, such as voltage and current values. Table 6.

Table 7 list the 1.S. communication line interface terminations and Error! Reference source not found. shows the
terminal wiring for LINE 1. The wiring for LINE 2 is identical.

NOTE: Each communication line must be powered by a separate 1.S. power supply.

Table 6: LINE 1 Communication Line Interface Connections

Terminal Function

VoiceCom LINE 1

oV 1 OV supply line 1
Audio 1 Audio line 1

Call 1 Call/digital line 1
-V Line 1 Negative supply line 1

ov 1 I.S. power supply 1 positive input
-V PS1 I.S. power supply 1 negative input

Table 7: LINE 2 Communication Line Interface Connections

Terminal Function

ov 2 0V supply line 2
Audio 2 Audio line 2
Call 2 Call/digital line 2
VoiceCom LINE 2
-V Line 2 Negative supply line 2 oleet-om
ov 2 I.S. power supply 2 positive input
-V PS2 I.S. power supply 2 negative input
VAA 31 VA, 2

VCA LS. Line IF

w1
J | Audie 1

‘ T l Tarminals
r .
ll 1T

Vioicecom Communication Line

2 | -V Line 1
ooV
3 | -V PS1

12vDC -15.1VDC +
I.5. Power Supply =

Figure 5: I.S. Communication Line Interface Wiring (LINE 1 shown)

NOTE: The |.S. Power Supply can either be connected to the controller terminals, as shown in Figure 5, or to
anywhere on the communication line to overcome the voltage drop caused by long lines.



4.9 Voicecom Cable Termination Requirements

4.9.1 Standard Installation Termination Requirements

VoiceCom Audio line signals are referenced to the 0V terminal of the VCA. For maximum noise immunity, the
screen of the Audio core should be terminated to the OV core at both ends of every cable.

VoiceCom Call line signals are referenced to the “-V Line” terminal of the VCA. For maximum noise immunity, the
screen of the Call core should be terminated to the “-V Line” core at both ends of every cable.

Paralleling the cable screens with the corresponding cable cores also has the added advantage of reducing overall
cable resistance, maximising end of line voltage.

One other important factor to note is that the positive terminal of the |.S. power supply is to be connected to the 0V
terminal of the VCA. The negative of the I.S. power should be connected to the —Vps terminal.

VoiceCom Cable

VoiceCom Cable
101269 Part No. 121113, 121411, 161480 Part No. 121113, 121411, 161480 |
————————————— a .
o O 4mm2 Red Corer | ]
Audio () Coaxial Red Core |
call oaxial Black Core |
V Line

The |.S. Power Supply is not necessarily required to connect directly to the VCA -Vps' and '0V' terminals.
It can alternatively connect directly to the Voicecom Line -Vline' and '0V' terminals.
Only one power supply shall be connected at a time.

Earth Connection

This earth connection is not an |.S. requirement, but it is
recommended to reduce noise on the system. In installations
with field wiring issues, removing this connection may improve
audio quality while the problem is diagnosed.

.|||||—

Figure 6: Standard Installation Termination Requirements



4.9.2 Longwall Installation Termination Requirements

Longwall systems incorporating both a VoiceCom system and an iMAC System typically utilise a single cable. This
cable contains 3 sets of 1.5mm? triads, with each triad having an overall screen. The installation requirements for
this cable differs from the standard practice described previously.

The primary difference is the treatment of the screens in this composite cable. As the cable is carrying two different
intrinsically safe circuits, the screens of each of these circuits must be connected to earth at a single point only

and as close to the I.S. earth point as possible. The screens of each triad in the system are to be continuous and
insulated from each other.

Similar to the Standard Installation, the positive terminal of the I.S. power supply is to be connected to the 0V
terminal of the VCA. The negative of the |.S. power should be connected to the —Vps terminal.

All screens connected directly
to IS earth at single point only.

Longwall IMACVoiceCom Cable Longwall IMACNolceCom Cable

iMAC 2 Part No. 100411 Part No. 100411
Controller (| o s

1.5mm2 Red Core 1.5mm2 Red C:

1.5mm2 Blue © 1.5mmz2 Blue C

1.5mm2 Black Cor 1.5mm2 Black Ce

VCA

\
101269 r/—‘_l Smm2 Brown Core
o —t :

1.5mm2 Brown Core

1.5mm2 Brown Ci

1.5mm2 Brown Core

§
00
)

1.5mm2 White C

: y 1.5mm2 White C T
s M — — — — — —_— — A AL = = = — —— — -
H r—\ ——————————————
% 1.5mm2 Yellow Core——! 1.5mm2 Yellow Core L

S R —

1 1.5mm2 Blue Cor
1.5mm2 Blue Corer

!
+ } 1.5mm2 Blue C
'\ﬁ—! 1.5mm2 Blue Core

Each Screen is
individually terminated
Sceens must remain isolated from local earths and chassis throughout the entire length in an isolated

* Each screen must be continuous and must be isolated from other screens

terminal.
\JThe 1.S. Power Supply is not necessarily required to connect directly to the VCA '-Vps' and '0V'
terminals. It can alternatively connect direclly to the Voicecom Line -Vline' and "0V terminals,
Only one power supply shall be connected at a time.

1.S. Power Earth Connection
Supply + %

= This earth connection is not an 1.S. requirement, but it is recommended
to reduce noise on the system. In installations with field wiring issues,
- removing this connection may improve audio quality while the problem
1S is diagnosed.

Figure 7: Longwall Installation Termination Requirements



4.10 |.S. Keypad Interface

The intrinsically safe keypad interface allows an external VCA keypad module (or suitable push buttons) to be
installed in the hazardous area when the VCA is installed in a flameproof enclosure or the VCA keypad is otherwise
inaccessible.

The VCA Keypad meets the requirement for a Simple Apparatus provided the following installation conditions are
met:
e The VCA Keypad is installed on an enclosure that meets the IP54 requirements or greater.

¢ A Field Interface Module (FIM) shall be installed between the IS Power supply and the VCA and Remote
Keypad Circuit. The installation requirements of the FIM will still apply to these installations.

e The VCA Keypad shall be mounted in a conductive earthed enclosure with a minimum of 10 mm of the
frame surrounding the keypad (See Figure 8 outline).

Figure 8: Minimum clearance of 10 mm

Table 8 shows the |.S. Keypad Interface termination and Figure 9 shows the wiring connections to the VCA
Remote Keypad Module, available from Ampcontrol (P/N 120654). The keypad input functions are
self-explanatory. Input KP3 is the LOCK input. When the LOCK input is asserted, VCA configuration settings can
be changed, and Voice Message Bank files can be downloaded. Opening the LOCK input prevents any settings
from being changed. The LOCK input should be wired to a key lock switch located adjacent to the VCA or behind
the panel door.

The keypad inputs are powered from an I.S. Power Supply through a Field Interface Module (P/N 142315). One of
the communication line |.S. Power Supplies can be used.

Table 8: I.S. Keypad Interface Connections
KP1 UP button
KP2 LEFT button
KP3 Key LOCK (allows access to VCA settings)
KP4 RIGHT button
KP5 DOWN button
KP6 ENTER button
KP7 FUNCTION button
KP8 ESCAPE button
COM IS Power Supply Common




12vDC -18vDC

1.8. Power Supply
+ -—
VCA Remote Keypad = VCA 1.8. Keypad
Terminals Interface Terminak
(1W)
.
_ | is)
w [ ® | com
KPg [ §] | kP8
kp7 [ 114 | ke7
kps | |[IT] ] | KP6
Kp5 (@ ] | kP5
kp4 @ < | ks
G 1 | k3
k2 |® 1S | ke2
kpe (G L ] | ket
8\ |

Figure 9: I.S. Keypad Interface Wiring to VCA Remote Keypad Module (120654)

NOTE: VCA Keypad Device is a potential static hazard - only site approved cleaning products and procedures shall
be used.

4.11 1.S. Audio Interface

The intrinsically safe audio interface allows the VoiceCom System to be connected to a site-wide communication or
telephone network. All audio signals originating from the VoiceCom System such as voice messages and VAA to
VAA communication are output from the audio interface. Likewise, any audio signal input to the interface is
broadcast over the VoiceCom System.

The VoiceCom Audio Barrier or VIA (P/N 121064) can be used to connect the VCA |.S. Audio Interface to other
intrinsically safe communication networks. The VIA provides a number of connection options, such as allowing two
independent VoiceCom communication lines to be connected together. This allows the audio from one VoiceCom
system to be broadcast on the other system and vice versa. Note, however, that this does not enable a pre-start
alarm to sound on the other VoiceCom system or the extension of the digital communication. Refer to Appendix C
for more information on connecting the VoiceCom system to other communication systems.

Table 9: I.S. Audio Interface Connections

Terminal Function

AUDIO + Audio line positive
AUDIO - Audio line negative

4.12 1.S. Earth

The intrinsically safe earth terminals are used to connect the VCA to a local intrinsically safe earth. The I.S. earth
should be a direct connection and should not be shared with other devices. A minimum of two 4 mm? cores should
be used.

NOTES:

Refer to Certificate of Conformity ANZEx 13.3008X for the correct installation and wiring of Intrinsically
Safe VCA interfaces

The I.S. Earth should not be confused with the VCA Case Earth. The wiring of these earths should be kept
separate



4.13 VAA Physical Installation

The VAA comes in its own stainless-steel enclosure. The VAA is available in various stainless-steel IP66

enclosures that include speakers, gland entries, plugged entries and options of lockouts and pullkeys. Other entry

configurations can be accommodated. The VAA is also available as a panel mountable module (P/N 168799) for
installation into an existing enclosure or panel door, shown in Figure 11.
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Figure 10: VAA in Speaker Enclosure
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Figure 11: VAA Module - P/N 168799
1 VAA Amplifier sub-assembly (P/N 168799) 4 4-way double headed plug for VoiceCom
communication line connection
2 6V 1.2Ahr battery pack (P/N 120281) 5

Four M6 x 20 mm Allen head bolts

3 4-way mini plug for speaker connection Four M6 Nylon flat washers

NOTE: Only the approved speakers can be connected to the VoiceCom VAA. Two 12-watt, 8-ohm speakers are
available as a separate item.



4.14 VAA Connections and Wiring

The VAA module has three connection headers, as shown in Figure 12.

SN

SPEAKER1+
SPEAKER1-
SPEAKER2+ e=—e———1
SPEAKER2-
SPEAKER CONNECTION WIRE
0.1mm MINIMUM DIAMETER,
INSULATION THICKNESS :
0.25 mm MINIMUM.

AUDIO
CALL
-VLINE

Figure 12: VAA Headers and Communication Line and Speaker Wiring

Table 10: Connection Headers
1 | VoiceCom communication line (4-way)
2 | Speakers (4-way)
3 | Battery pack (10-way)

The communication line connections are listed in Table 11 and speaker connections are listed in Table 12 below.

Table 11: VAA Communication Line Connections

Terminal Function

ov 0V supply line
AUDIO Audio line
CALL Call/digital line
-VLINE Negative supply line

NOTE: The double headed communication line plug provides for separate termination of in and out cables and
allows the communication line plug to be disconnected from the VAA module without breaking the line.

Table 12: VAA Speaker Connections

Terminal Function
1+ Speaker 1 - Positive
1- Speaker 1 - Negative
2+ Speaker 2 - Positive
2- Speaker 2 - Negative

NOTE: The 4-way speaker terminal allows for the connection of two speakers. Wire length between the speakers
and the VAA module should not exceed 300 mm. The connection wire must be a minimum of 0.1 mm in diameter
and the wire insulation thickness must be a minimum of 0.25 mm, as specified in the VAA Certificate of Conformity

ANZEx 13.3005X. Take careful note of the speaker polarity when wiring.
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5 VCA OPERATION

The VoiceCom Controller Version A, or VCA, as its name suggests, is the master controller of the VoiceCom
system. From the VCA, the VoiceCom system can be easily configured and interrogated. It controls the operation
of the pre-start alarm, and it stores and plays pre-recorded audio messages. The VCA also allows for the
VoiceCom system to be interfaced with a control system such as a PLC, which provides remote monitoring. The
VCA's operation is best explained by looking at all of the VCA status and configuration display pages.

5.1 HMI Features

5.1.1 Front Panel
The front panel of the VCA includes:

e 4-line, 20-character backlit LCD
e 7 button keypad
e Multicolour indicator LED (green, orange, red)

Figure 13: VCA Front Panel

FUNC
Key (Function) — used to view last pre-

1  Display — backlit LCD 4
start alarm operation
2 Keys — navigate through menu 5 C] Key — used for changing and saving
pages and toggle settings configuration settings and for menu shortcuts
3 Key (Escape) — takes user back to 6  Status LED - VCA status indication

Main Menu Page and for menu shortcuts



5.1.2 Display And Main Menu Page

When power is applied to the VCA the display defaults to the Main Menu page, shown in Figure 14. The backlight
will turn on and remain active for 5 minutes after the last key press. Pressing any of the 7 keys will turn the
backlight on. If not on the Main Menu page, the display will return back to the Main Menu page if no key is pressed
for 5 minutes, and the backlight will turn off.

NOTE: The only exception to this is when downloading Message Bank files. The display does not move off of the
VCA Message Bank page when a connection between the VCA and a PC has been established.

2

1 VCA4V02 2003 ;Msg#"gtl/3
Iso at sta 1 1 13
L1:VAAs Replying 0K
1.2:No VAAs Enabled

Figure 14: Main Menu Page

1 Menu level number (on all pages) 4  Name of message currently playing

2  VCA Firmware version 5 Line 1 status messages and alarms

3 Number of audio message currently playing 6  Line 2 status messages and alarms

Message

VAAs Replying OK

Table 13: VCA Alarm Messages

Description

The number of VAAs that the VCA can communicate with matches the “# of
VAAs to be online” parameter.

VAA Reply # Alarm

The number of VAAs that the VCA can communicate with is greater/less than
the “# of VAAs to be online” parameter.

Address Clash

Two or more VAAs have the same address.

No VAAs Enabled The “# of VAAs to be online” parameter is set to “None”.
PSW Active A pre-start alarm is active.
PSW Healthy The pr_e-start alarm has been successful. All the required VAAs confirmed
sounding the pre-start alarm.
The maximum pre-start initiation time has been exceeded (30 seconds).
Remove the pre-start alarm input and reapply to sound the pre-start alarm
PSW Blocked again. For every second that the pre-start alarm input is removed three

seconds of pre-start alarm can be sounded if the input is reapplied. See the
Pre-Start Alarm Operation chapter for more information on the operation of
the pre-start alarm.

There are also a couple of VCA fault message that can appear on the second line of the display on the Main Menu
page. Refer to the Troubleshooting chapter for more information on VCA faults.

Message
VCA mem. Error

Table 14: VCA Hardware Fault Alarms

Description
An error has occurred with the VCA configuration memory.

Msg.Proc. Fail

A fault has occurred with the VCA Message Bank hardware.




The tricolour Status LED provides an indication of the health of the VoiceCom system.

Green — both communication lines are healthy, no VAA reply alarms or address clashes
Orange — a communication line fault exists, such as too few VAAs detected or an address clash
Red — a VCA fault exists, such as a VCA memory error or Message Bank processor fault

5.1.3 Menu System
The VCA menu system consists of six menu levels. The menu level number is displayed in the top left corner of all
VCA pages, except for the Voice Message Information page. Each menu level may contain one or a number of
pages. A VCA menu map is provided in Appendix D. These levels are:

Main Menu page, Voice Message Information and Download pages

LINE 1 Status pages and LINE 1 VAA Programming pages

LINE 2 Status pages and LINE 2 VAA Programming pages

Modbus Communication page

Relay Outputs, Digital Outputs and Inputs pages

Configuration pages

5.1.4 Navigation

To navigate between menu levels use the  and keys

To navigate through pages on the same level, use the keys. Holding down these keys enables fast

scrolling. This allows menu pages and settings to be scrolled through rapidly without having to press the
key multiple times

To return back to the Main Menu page press the key

5.1.5 Voice Message Information Page — Level 1

This page is found on menu level one and provides detailed information on a voice message while it is playing. The
page is blank at all other times. It also shows a figure to denote the level of audio detected on the communication
line, as well as a digital communication status indicator.

1 2

! 1 !

Msg#: 1 Time: 1.5 s
p Txt:Iso at sta 1
LFormat :8b-mu 22kS/s
4’////—Tone:Pre—O, +End/ 5 €¢—7
. L
|| J \

5 6

Figure 15: Voice Message Information Page

3

1 Number of last message played 5  Pretone used with message (see Table 20)
2  Message duration 6  Digital communication status — indicator
appears as a spinning bar
Name of last message played 7  Audio level detected on lines

Audio format message saved as*



5.1.6 VCA Message Bank Download Page - Level 1

This page shows the PC to VCA communication and Message Bank download status when the VCA is connected
to a PC running the Voice Message Bank Editor program. The display needs to be put on this page in order to
download a voice message bank. The use of this page is described in more detail in the chapter titled “Creating
and Downloading Voice Messages”.

1 VCA Message Bank

* No Msgs Can Play *
Baud Rate:[115k2bps]

Figure 16: Voice Message Download Page

SHORTCUT: When on this page, pressing the D key will take you to the Message Bank Serial Baud Rate
configuration page from where the RS-232 port’s baud rate can be changed.

5.1.7 Line Status, VAA Status and Programming Pages — Level 2 and 3

Menu level 2 shows status information for communication LINE1 and menu level 3 shows status information for
communication LINE 2. The Line Status Page gives an overall view of the current state of the communications line.
By moving to the left or right on either of these two levels you will find current status for each VAA connected to
that line. VAA address settings configuration pages can also be accessed from these menu levels.

Line Status Page
The Line Status page for LINE 1 is shown in Figure 17 below.

4 2 3 5
1 AN R 6
2 Line\l [1] j/AA's/‘/
psW RQo/o OPo/o [+~

o || HNEEN NEEER ----- 15%—8

Figure 17: Line Status Page

1 Menu level (shown on all pages except those 6  Digital comms status — indicator appears as a
on menu level 1) spinning bar when digital communication is on

2 Line number (LINE 1 for this display) 7  VAA key press indication

3 Number of VAA's set to be online 8 VAA address being polled

©

4  Current state of pre-start 1 request (PSR1) Representation of communication line showing
digital input (o/o = open, 0-0 = asserted) VAA'’s online

5  Current state of pre-start 1 confirmation
(PSC1) relay output (o/o = open, 0-0 = closed)



VAAs Online and Clash Indication

The third and fourth lines of this display give a semi-graphical representation of the communications line. Each
display character segment represents a VAA address. Address 1 is at the left end of the third line of the display and
address 15 is at the right end. Address 16 is at the left end of the fourth line and address 31 is at the right end.

I symbol represents a VAA that is connected to the line and communicating with the VCA

— character indicates that there is no VAA present at that address

C character indicates an address clash at that address
Number of VAAs to be Online Value
The top line shows the number of VAA'’s that we expect to see online. This value should match the number of
VAAs that are currently installed. This setting is found on menu level 6 and is set at the time of commissioning or

whenever a VAA is added or removed from the line. More information about this setting can be found later in this
chapter and in the Commissioning chapter.

Digital Communication Indicator

While the digital communication protocol is running a spinning bar will appear on the right-hand end of the top
display line.

Polling Address Number

While the digital communication protocol is running, the VCA does a ‘round-robin’ scan of every VAA address, 1 to

31. This takes approximately 7 seconds. This number shows which address is currently being scanned and will
count rapidly up through the address range.

Pre-start Request Input and Confirm Output State Indication

The second line of the display shows the current state of the Pre-Start Alarm Request (PSR) digital input, and the
Pre-start Confirm (PSC) relay output for this line.

VAA Key Press Indication

There are four I symbols which will appear on the right-hand end of the second line, one for each VAA keypad
key. From left to right, these blocks indicate the CALL EXCHANGE key, CALL LOCAL key, FUNC key and SPEAK
key. When a VAA key is pressed, the respective block will appear.

NOTE: If an address clash has existed for several digital round-robin scans, it will take several more scans once
the clash has been rectified before the C symbol disappears from the line display.

SHORTCUT: Pressing the key will make the display jump to the # of VAA'’s to be online configuration page on
menu level 6.

5.1.8 VAA Address Setup Page

Each communication line can C]support up to 31 VAA units, depending on the I.S. power supply used and
cable length. Utilising both VCA communication lines, the system can communicate with 62 VAAs. Each VAA unit
is programmed with a unique address from 1 to 31. The configuration procedure is the same for VAA units
connected to LINE 1 or LINE 2. The addressing process is carried out using the VAA unit’s unique four-digit serial
number engraved on the front fascia.

TIP: During installation the location and serial number of each VAA unit should be noted. A table should be created
with the VAA serial number, location and chosen address. This will speed up the addressing process.

TIP: Addresses should be allocated sequentially, giving the VAA closest to the controller address 1, second closest
address 2 and so forth.



5.1.9 VAA Addressing Procedure

1.

2.

From the VCA’s Main Status page, arrow down to the Line Status page for the line that the VAA unit is
connected to (LINE 1 or LINE 2). Note from the menu structure diagram that the first page below the Main
Status page is the Line 1 Status page. The next page down is the Line 2 Status page. To set or change
the addresses of VAA units connected to Line 1 go to the Line 1 Status page. To set or change the
addresses of VAA units connected to Line 2 go to the Line 2 Status page.

Once on the desired Line Status page, press and hold the key and press the C] key to enter
the VAA Address Setup page. This is shown in Figure 18.

NOTE: VAA address programming will time out after 10 seconds of inactivity and the display will revert back to the
Line Status page. A ** time out** message will appear on the third line when the display is about to time out.

FUNC
Continually pressing the . key will reset the 10 second timer and stop the address setup display from timing

out.

Line 1 Status VAA Address Setup
2 Line 1 [ 1] VAA’s 2 L1 Address Setup

PSW RQ o/o OPo/o Accept:Ent < [esc]
--------------- o - Ll

_______________ B S/n: 0100 Adr [ 1]

>

Figure 18: Entering VAA Address Setup Page

3. From the Address Setup page you can cycle through all the connected VAA units by pressing the C]

key. The VAA units will appear starting with the unit with the lowest serial number. VAA serial number
0100 will be used in this example. Once you have found the serial number of the VAA that you want to

change the address of, press the © key once. You will notice on the second line of the display the text
will change from “Accept” to “SetAdr”, as shown in Figure 19.

2 L1 Address Setup 2 L1 Address Setup
SetAdr:Ent < [esc] > SetAdr:Ent < [esc] >
S/n: 0100 Adr [ 1] S/n: 0100 Adr [ 1]

Figure 19: Locating the VAA to Address by Serial Number

4. Press the key again and the address will increment up by one. Continue this until you have reached

the desired address value, address 4 in this example.

2 L1 Address Setup 2 L1 Address Setup
Accept:Ent < [esc] > SetAdr:Ent < [esc] >
S/n: 0100 Adr [ 1] S/n: 0100 Adr [ 4]

Figure 20: Setting the VAA Address Value

5. To save the address press the C] key.

2 L1 Address Setup 2 L1 Address Setup

SetUp:Ent < [esc] > [::::::] Accept:Ent < [esc] >
0100 Adr [ 1]

S/n: 0100 Adr [ 1] S/n:

Figure 21: Saving the VAA Address



6. Pressing C] again will show the VAA unit with the next highest serial number. Repeat this process until
all the VAA units have been correctly addressed.

ESC

7. To leave the Address Setup page at any time press the key 2 Line 1 [ 1] VAA’s
and you will be taken back to the Line Status page. You will now PSW RQ o/o OPo/o
notice that the appearance of the Line Status page has changed. All HEREN NNEER -
the VAA units that have had their address set and are currently | =77~~~ === °~ =777~ -
online will be represented by a I symbol. The Line 1 Status page on

the right shows 10 VAA units online at addresses 1 to 10. The “-” symbol indicates that there is no VAA unit
online at that particular address. A more detail description of this page and the other menu pages can be
found in the VCA Operation chapter of this manual. A C symbol indicates an address clash. Two or more
VAAs may have been programmed with the same address.

NOTE: New VAA units will be pre-programmed to address 1 by default.

5.1.10 VAA Status Pages
The VAA Status pages are found on the