ANALOGUE ADDRESSABLE FIRE ALARM SYSTEM

EMERGENCY VOICE COMMUNICATION SYSTEM


W15 – Facilities for the disabled

Disabled refuge call system
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1 SCOPE OF WORK
1.1
The Electrical Contractor shall be responsible for the detailed design, supply, installation, connection, testing, commissioning and setting to work of a complete and fully operational emergency voice communication (EVC) system.

1.2
The Electrical Contractor shall submit all detailed design proposals to Building Control for comment and approval.

1.3
The Electrical Contractor shall submit all detailed design proposals to the Fire Safety Enforcement Officer for comment and approval.

1.4
The Electrical Contractor shall submit all detailed design proposals to the Client’s DDA auditor for comment and approval.

1.5
The EVC System shall provide reliable two-way, full duplex communication between a permanently manned control room and key points on the site in a fire emergency.
1.6
The EVC System shall be suitable for disabled refuge, fire telephone and stadium marshal applications.

2 DESIGN PARAMETERS

2.1
Where applicable, the EVC System shall comply fully with the following British Standards and/or other nominated rules and regulations. The equipment manufacturer shall confirm compliance with the standards.

2.2
The equipment manufacturer shall be approved to BS EN ISO 9001 quality system standard for the design and manufacture of the equipment.

2.3
The EVC System shall be designed and installed to comply with the current edition of the IEE Wiring regulations (BS 7671).
2.4
The EVC System shall be designed and installed to comply with:

BS 5839 pt 9:2003 Fire detection and alarm systems for buildings. Code of practice for the design, installation, commissioning and maintenance of emergency voice communication systems.

26.2e of BS 5839 pt 1:2002+A2:2008 Fire detection and alarm systems for buildings. Code of practice for design, installation, commissioning and maintenance.

BS 5588 pt 8:1999 Fire Precautions in the Design, Construction and use of buildings. Code of practice for means of escape for disabled people.

BS 9999:2008 Code of practice for fire safety in the design, management and use of buildings.

Building Regulations Approved Document B (Fire Safety) Volume 2, Section 4, design for vertical escapes.
3 Terms and definitions
For the purposes of this specification, the following terms and definitions shall apply:

controlling master control unit (controlling MCU)
control unit on a network that has control over the EVC System, i.e. the ‘master’. Any other MCU on a network has the ability to take control from the controlling MCU by entering a security PIN code. There can only be one controlling MCU at any one time.

disabled refuge system

type of EVC System. A disabled refuge system connects hands-free Type B outstations to an MCU and is used during a fire emergency to inform a responsible person that someone needs immediate assistance to evacuate from the building.

emergency voice communication (EVC) system

system that allows voice communication in either direction between an MCU and a number of other points throughout a building, or building complex, particularly in a fire emergency situation.

extender unit

unit that extends the number of outstation lines that can be connected to an MCU. Each extender unit shall have 8 extension lines.

extension

each MCU shall have 8 extensions. This can be extended to 16 with the addition of an Extender Unit. An extension shall typically have one outstation (Type A or B) connected to it.

fire telephone system

type of EVC System. A fire telephone system connects Type A outstations to an MCU and is used by management, marshals at a sports ground and the fire service before, during and after a fire to communicate with fire marshals and fire fighters.

handset

telephone-style handset used for voice communication. MCUs and Type A outstations employ handsets.
master control unit (MCU)
control unit that controls the EVC System.

network

communication link between MCUs located at different control points. Up to four MCUs can be interconnected on a networked system.
off-hook

the status of a handset when removed from its normal rest position to initiate an outgoing call, or receive an incoming call.

on-hook

the status of a handset when in its normal rest position, terminating a call, or permitting notification of an incoming call.
outstation

unit located at a strategic point in a building, or building complex, that allows two-way voice conversation with an MCU. There are two types; Type A and Type B (see below).

type A outstation

outstation that uses a telephone-style handset for voice communication. The outstation housing consists of a wall-mounted, key-lockable, red steel cabinet.
type B outstation

outstation that uses an intercom-style fixed microphone and adjacent loudspeaker. Full duplex operation is employed. The outstation has a stainless steel front plate.

4 eVC system

4.1
Key Features

4.1.1
The EVC System shall comprise of a Master Control Unit (MCU), Type A outstations (fire telephone and stadium marshals) and Type B outstations (disabled refuge).
4.1.2
Each MCU shall have an integral handset, indicators, controls, backlit LCD display, PSU, batteries and 8 extension lines.
4.1.3
The system shall operate at 24 V dc and shall have fully monitored hardware and software.

4.1.4
In the event of Mains failure, operation shall be maintained for 24 hours (standby) and 3 hours (in use) using 2 x 12 V, 7 AHr batteries.

4.1.5
The EVC System shall have an ‘auto-learn’ facility which shall automatically detect connected system components during configuration.

4.1.6
It shall be possible to create user-defined names for all extensions on the EVC System. 

4.1.7
The EVC System shall have the facility to be disabled. This shall prevent unauthorized (or malicious) use of the system. When disabled, the system shall continue to check for faults but the system shall be suppressed from making, or receiving calls until an external trigger is applied.
4.1.8
The EVC System shall retain a record of incoming calls to the MCU for up to 24 hours after the system was last used. This shall assist the operator in returning calls to outstations. The recent calls list can be manually cleared by the operator, or set up by an engineer to automatically clear the list after a set time period.

4.1.9
The EVC System shall incorporate a simple to operate keypad enabling operators to access the various built-in functions and interact with the information displayed on the LCD.

4.1.10
The EVC System shall be configured either as a standalone system, or have network capability. See sections 4.2 & 4.3 below.

4.2
Standalone MCU System

4.2.1
A standalone MCU system shall have up to 8 extension lines with each line connected to either a Type A, or Type B outstation.

4.2.2
Each MCU shall be expandable to 16 extension lines by the addition of a separate 8-line Extender Unit. The Extender Unit shall derive its power from the MCU.

4.2.3
It shall be possible for an engineer to perform an automatic configuration of the system as detailed in section 4.9.2.

4.2.4
Wiring for a standalone system shall be as detailed in section 4.13.

4.3
Networked MCU System

4.3.1
A network protocol shall allow the interconnection of up to four MCUs, with each MCU having 8 extension lines, providing up to 32 lines in total. Each extension line shall connect to either a Type A, or Type B outstation.
4.3.2
It shall be possible to extend a networked MCU system up to 64 extension lines by the addition of one Extender Unit for each MCU. 
4.3.3
Each MCU shall have a network communication card installed to enable it to be connected on a communication network. The communication network card shall be mounted inside the MCU enclosure and transmit both speech audio and digital data.

4.3.4
All networked MCUs shall monitor both the network wiring and each other for faults (open and short circuits).

4.3.5
The network shall be fault tolerant whereby the system continues working in the event of cable breaks. Speech audio shall be transmitted via one wiring loop and digital data via two linear RS485 networks.

4.3.6
It shall be possible to program each networked MCU with the following configuration:

· One MCU shall be configured as the ‘controlling’ MCU and shall have control over the EVC System. Each of the other MCUs shall be able to take control from the controlling MCU when a security code is entered, either at the controlling MCU, or any other MCU. For example, control can be transferred from one control point in a building to another to cater for different day/night shift patterns, or to a fire access point in an emergency.

· The controlling MCU shall display the location of incoming calls and the description of faults on the EVC System. Faults on other MCUs shall be displayed at the controlling MCU as a General Fault as a minimum.

· Calls from any outstation, regardless of which MCU they are connected to, shall be automatically routed to the controlling MCU. Other MCUs shall indicate that outstations are calling the controlling MCU and shall be able to take control of the system by lifting their handsets and entering a security PIN code.

· It shall be possible to give control from the controlling MCU to any other MCU (when there are no calls on the system) by entering a security PIN code.

· It shall be possible to take control from the controlling MCU at any other MCU (when there are no calls on the system) by entering a security PIN code.

· Changes made at the controlling MCU (e.g. security PIN codes, extension names, addition/removal of an outstation, or MCU) shall be automatically updated on all other MCUs.

· The controlling MCU shall be automatically dialled to by other MCUs when their handsets are picked up (when there are no calls on the system).

4.3.7
It shall be possible for an engineer to perform an automatic configuration of the system as detailed in section 4.9.2.

4.3.8
Network wiring shall be as detailed in section 4.13.

4.4
Outstations

4.4.1
There shall be two types of outstation:

· Type A ‘Fire Telephone’ – Fire telephone systems shall be used by trained people as part of the safety procedures at the site and shall comprise of a telephone handset in a lockable red steel cabinet. Each shall offer true duplex speech. They shall be wall-mounted, either semi-flush, or surface-mountable. Communication with an operator at the MCU shall be activated when the handset is picked up.

· Type B ‘Disabled Refuge’ – Disabled refuge systems shall be used by untrained people communicating with a trained operator and shall be stainless steel. Each shall offer true duplex, hands-free, speech. They shall be an intercom-style unit with a single ‘call/answer’ button, ‘call in progress’ LED and built-in microphone and loudspeaker. They shall be wall-mounted, either flush, or surface-mountable. Communication with an operator at the MCU shall be activated by the touch of a button.

4.4.2
To make a call at an outstation to the MCU:

· For Type A outstations – Lift the handset. A ringing tone shall sound. The operator at the MCU shall receive and answer the call.

· For Type B outstations – Press the ‘call/answer’ button. A ringing tone shall sound in the loudspeaker and the ‘call in progress’ LED shall be lit steady. The operator at the MCU shall receive and answer the call.

4.4.3
To answer a call from the MCU at an outstation:

· For Type A outstations – A ringing tone shall be heard at the outstation. Lift the handset to answer the incoming call.

· For Type B outstations – A ringing tone shall be heard at the outstation. Press the ‘push/call’ button to answer the incoming call.

4.4.4
Type A outstations shall be located at entrances and fire fighting lobbies and shall normally be mounted 1.3 m to 1.4 m above floor level. Type B outstations shall be located in disabled refuges at each storey exit and shall normally be mounted 0.9 m to 1.2 m above floor level.

4.4.5
As an option, it shall be possible to connect a 12 V dc flashing xenon strobe light and/or sounder to an outstation which shall operate when the outstation receives a call.

4.5
Indicators

4.5.1
The EVC System shall incorporate the following LED indicators, as a minimum:

	LED Label
	LED Colour
	Description

	Disablement
	Yellow
	Lit steady when the system is powered up and checking for faults but the MCUs are suppressed from making, or receiving calls, until an external trigger is applied, e.g. from a fire alarm panel. This is to stop nuisance/malicious use of the EVC System until it is required.

	System Fault
	Yellow
	Lit steady when a problem with the microprocessor has occurred. Also, lit when a watchdog fault occurs at initial power up.

	PSU Fault
	Yellow
	Lit steady when there is Mains power failure, or battery not connected, or battery failure.

	General Fault
	Yellow
	Lit steady if any fault is present. The LCD shall display more information. See section 4.6.

	Power
	Green
	Lit steady to indicate that power (Mains or battery) is present.


4.6
LCD Display

4.6.1
In addition to the LED indications detailed in section 4.5.1, the EVC System shall also have an integral graphical, backlit, LCD alphanumeric display that acts as an operator interface. The display shall use different symbols to denote different system components, e.g. Type A outstation, Type B outstation, MCU, etc.

4.6.2
The LCD shall provide detailed information (in graphical and textual formats) and display system status for the following conditions:

· Normal ‘system healthy’ conditions

· Incoming and outgoing calls (extension name is displayed)

· Full directory of extensions

· List of recent calls made on the system

· Fault status (location & type of fault is displayed)

· Operator menu functions. See section 4.8

· Engineer menu functions. See section 4.9.

4.6.3
The LCD shall display both inactive and active status, e.g. ‘Extension 1’ is shown normal text when inactive but reversed text when active ‘Extension 1’. The graphical symbol shall also flash when an extension is calling an MCU, or the MCU is calling an extension.

4.6.4
The LCD backlight shall flash red when an extension calls an MCU and revert to normal when the call is answered.

4.6.5
For a networked system the LCD shall display if an MCU is a controlling, or non-controlling MCU.

4.7
Controls

4.7.1
The MCU shall incorporate the following external keypad pushbutton controls, as a minimum:

	Button Label
	Description

	Scroll Up (/Down (
	Dependent on the status of the panel, these buttons shall:

· scroll vertically through phone lists, menus, or fault conditions

· scroll vertically through operator and engineer menus

· alter settings, e.g. set values, time settings, edit extension names.

	Hold
	Dependent on the status of the panel, this button shall:

· disconnect the current caller, when the handset is off-hook

· move back one level up the menu structure, when the handset is on-hook

· perform a lamp and buzzer test.

	Call/Accept
	Dependent on the status of the panel, this button shall:

· scroll horizontally through operator and engineer menus

· select options in the operator menus

· show details of faults on the system

· clear faults on the system

· make an outgoing call to an extension, or accept an incoming call from an extension, when the handset is off-hook.

	Function
	Dependent on the status of the panel, this button shall:

· edit extension names

· provide access to the ‘User Options’ menu. See section 4.8.3.

	Directory
	Dependent on the status of the panel, this button shall:

· toggle between a list of all extensions and a list of recent calls (if any).

	Silence Buzzer
	Silences the panel’s internal sounder.

	Four numbered buttons, i.e. 1, 2, 3, 4
	Used for entering security PIN codes (by responsible persons only).


4.7.2
The MCU shall incorporate the following internal pushbutton control for an engineer, as a minimum:

Note: This button shall not be accessible to the operator.

	Button Label
	Description

	Engineer Mode
	Enables access to the engineer’s menus for engineering and test purposes. See section 4.9.2.

	Reset
	Manually initiates a clean restart to the system.


4.8
Operator Functions

4.8.1
The EVC System shall incorporate the following operator functions, as a minimum:

· Perform a lamp and buzzer test

· Manually select which extension to answer first when there are multiple incoming calls to the MCU (when Auto-Answer feature is disabled, see section 4.8.2)

· Automatically answer an incoming call by picking up the handset at an MCU (when Auto-Answer feature is enabled, see section 4.8.2)

· Make outgoing calls to extensions

· Allow conference calls, i.e. able to talk to two extensions at the same time from an MCU

· Take control from the controlling MCU at any other MCU when there is an incoming call on the system (networked system only).

4.8.2
An Auto-Answer feature shall be set up by an engineer and shall be available to the operator as an option. When enabled, the MCU shall automatically answer an incoming call when its handset is picked up, rather than the operator picking up the handset and manually selecting the extension of the incoming call before answering.

4.8.3
Additional functions (User options menu) shall be available to an operator by pressing the Function button when the MCU’s handset is on-hook. These shall include the following, as a minimum:

	Menu Option
	Description

	Clear recent calls
	Enables the incoming call log, held by the system, to be manually cleared.

	System reset
	Performs a clean restart to the system and is used for emergency recovery. This function shall require a security PIN code.

	About
	Displays the firmware version installed on the system.

	Alter controlling master (networked system only)
	Gives control from the controlling MCU to any other MCU (when there are no calls on the system). This function shall require a security PIN code.

	Take control (networked system only)
	Takes control from the controlling MCU at any other MCU (when there are no calls on the system). This function shall require a security PIN code.


4.9
Engineer Functions

4.9.1
An engineer shall have access to all the operator functions previously listed in section 4.8.

4.9.2
Additional functions (Engineer options menu) shall be available to an Engineer by pressing the MCU’s internal Engineer Mode button. These shall include the following, as a minimum:

	Menu Option
	Description

	Edit Phonebook
	Allows a user-defined name for all connected extensions to an MCU. Names shall be up to 15 characters in length.

	About
	Displays the firmware version installed on the system.

	System Configuration
	Enables automatic configuration of a standalone MCU and networked MCU system. This feature shall utilise an ‘auto-learn’ facility which allows the system to automatically detect the number of MCUs and connected extensions on a system.

	Change PIN
	Sets the security PIN code used by the operator.

	Harmonise Names
	Globally updates outstation names.

	Reset Names
	Reverts the names in the phonebook back to default settings, i.e. Extension 1, Extension 2, etc.

	Factory Defaults
	Clears the panel’s memory back to its default factory settings.

	Latch Faults
	Used for fault diagnosis purposes, e.g. identifying intermittent faults.

	Clear recent calls
	Enables the incoming call log, held by the system, to be automatically cleared after a set time period. This function shall be set at hourly increments from 6 to 24 hours (default shall be 24 hours).

	Auto-Answer
	Enables, or disables the Auto-Answer feature used by an operator. See section 4.8.2.

Note: As a rule, when Auto-Answer is enabled, the lowest system numbered extension shall be answered first by the MCU.


4.10
Auxiliary Inputs

4.10.1
The MCU shall provide the following auxiliary inputs, as a minimum:

· 1 x disable controls. Disables the controls until a trigger is received from a fire alarm panel. This shall prevent unauthorised use of the system and shall be enabled by an engineer.

· 2 x spare.

4.11
Auxiliary Outputs

4.11.1
The MCU shall provide the following auxiliary outputs, as a minimum:

· 1 x fault output. Provides a fail-safe relay output that can be connected to a fire alarm panel.

· 1 x +24 V (@ 200 mA). Provides a local source for the open collector outputs.

· 1 x 0 V. Provides a return if the relay uses an external 24 V source.

· 1 x open collector output. Operates when there is an incoming call on the system.

4.12
Fault Reporting

4.12.1
The EVC System shall monitor all critical system components for faults. When a fault occurs, the MCU shall respond by activating its internal buzzer intermittently, illuminating the General Fault LED and other LEDs relating to the fault.

4.12.2
The EVC System’s fault output shall also be activated (providing it has not been disabled). The active fault shall also be displayed on the LCD and provide text messages to indicate the precise location of where a fault has occurred on the system.

4.12.3
The following faults shall be reported in the manner described in sections 4.12.1 and 4.12.2:

· Extension line short-circuit

· Extension line open-circuit (absence of an outstation constitutes open-circuit)

· Aux 24 V output

· Handset off-hook. See section 4.12.4

· Mains failure

· Battery fault

· Microprocessor fault

· Earth fault

· Digital comms failure (networked system only)

· Speech comms open and short circuit (networked system only).

4.12.4
The system shall be able to detect off-hook handsets and jammed buttons at outstations.

Off-Hook Detection (at Type A outstations)

Scenario: A call has been made from a Type A outstation, the call has been answered and ended at the MCU, but the handset at the outstation has been left off-hook for longer than 2 minutes.

Jammed Button Detection (at Type B outstations) 

Scenario: A call has been made from a Type B outstation, the call has been answered and ended at the MCU, but the button at the outstation has pressed/jammed for longer than 2 minutes.

For both of the two scenarios above, after the 2 minutes have elapsed, the fault buzzer at the MCU shall sound, the General Fault LED shall light and the LCD shall display details of the off-hook extension.

4.13
Wiring

4.13.1
All wiring shall be installed in accordance with the current edition of BS 5839-1 and BS 7671 (IEE Wiring Regulations), and/or other relevant national standards.

4.13.2
The MCU shall be connected to the Mains using 3-core, fixed wiring (no less than 0.75 mm2 and no more than 2.5 mm2) fed from an isolating un-switched fused spur, fused at 3 amps. 

4.13.3
Cables used between EVC System components shall be enhanced fire-resistant screened cable.

4.13.4
The wiring for the EVC System components shall be as follows:

	Each extension line from MCU to outstation
	–
	2-core, size 1 mm2, or 1.5 mm2 up to 1000 m. The maximum cable resistance shall be 40 (.

	MCU to Extender Unit
	–
	Two, Cat 5 patch cables.

	MCU to MCU (networked system only)
	–
	4 x 2-core, 1.5 mm2 up to 1000 m. *


*
Two separate cable paths shall be run with each path containing a single speech and data cable (which shall not be mixed in the same cable). This shall ensure integrity of the cable paths. The length on the speech wiring loop, or digital linear wiring shall be up to 1000 m.
4.13.5
Connector blocks at the MCU shall be plug-on type and accept cables up to 1.5 mm2.

4.13.6
As an option, a line tester shall be available to check for cable faults prior to equipment connection.

4.14
Power Supply Specification

4.14.1
The EVC System shall have an integral PSU and operate on a Mains supply voltage of:

230 V ac +10% -15% @ 50/60 Hz

4.14.2
The integral PSU shall power the EVC System and provide the following outputs:


Output 1:
24 V dc @ 1.5A max.
Output 2:
5 V dc.

4.14.3
Each MCU shall house two, 12 V, 7 AHr VRLA batteries connected in series. The batteries shall provide an autonomy of 24 hours in standby mode and 3 hours in use mode.

4.14.4
Each MCU shall have one, 3 A un-switched fused spur and back box. 

4.14.5
The power supply and batteries shall be monitored for failure.

4.15
Mechanical Specification

4.15.1
The MCU and Extender Unit shall both be stainless steel back-boxes with hinged steel lids and shall not exceed the following overall dimensions:

Width:
435 mm

Height:
270 mm

Depth:
85 mm.

4.15.2
The enclosures shall be capable of being surface, or semi-flush mounted and shall come complete with cable entries, fixings, knockouts and front cover.

4.15.3
The weight of the MCU and Extender Unit, shall not exceed 4 Kg (batteries excluded).

4.15.4
All enclosures shall be sited indoors, have a minimum ingress protection to IP30, and require a special tool to open the front cover.

4.15.5
It shall be possibly to remove all internally mounted PCBs to assist in first fix installation of the enclosures.

5 Documentation

5.1
The equipment manufacturer shall provide a complete set of documents describing the EVC System including its installation, operating and maintenance instructions.

5.2
The following documentation shall be provided by the equipment manufacturer, as a minimum:

· Installation and Configuration Manual

· Operator Instructions.
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