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ENGINEERING SPECIFICATION

DIGITAL AUDIO SYSTEM

PART 1:	GENERAL

1.1.	DESCRIPTION:

This section of the specification includes the furnishing, installation, connection and testing of the microprocessor controlled digital audio system and wiring as shown on the drawings and specified herein.
The fire alarm system shall comply with requirements of AS1670.1, AS1670.4, AS4428.1, AS 4428.7, AS1668.1, AS2220, AS2118, AS 3000, the Building Code of Australia and the requirements of any authority having jurisdiction (AHJ), except where modified and supplemented by this specification.
The fire alarm system shall be manufactured by an ISO 9001 certified company and meet the requirements of AS / NZS ISO 9001:1994.
The Digital Audio System and peripheral devices shall be manufactured 100% by a single Australian manufacturer (or division thereof).
The facility shall have an emergency voice alarm communication system. Digitally stored message sequences shall notify the building occupants that a fire or life safety condition has been reported. Message generator(s) shall be capable of automatically distributing up to eight (8) simultaneous, unique messages to appropriate audio zones within the facility based on the type and location of the initiating event. The Command Centre shall also support emergency manual voice announcement capability for both system wide or selected audio zones, and shall include provisions for the system operator to override automatic messages system wide or in selected zones.  
The system shall be support additional Command Centres, which shall be capable of simultaneous monitoring of all system events.  All Command Centres shall be individually capable of assuming Audio Command functions such as Emergency Paging, audio zone control functions.  
Each designated zone shall transmit separate and different status and fault signals to the Command Centre and designated personnel in other buildings at the site via a communication network.
The system and its components shall be tested and approved to comply with relevant Australian standards and be listed in accordance with the requirements of the Building Code of Australia (BCA).  
The installing company shall employ Australian Communications Authority (ACA) registered technicians and licensed electricians where required on site to ensure the systems integrity.
 
 1.2.	SCOPE:

1. A new digital voice alarm and evacuation control system shall be installed in accordance with the specifications and drawings.
The system shall be designed such that each speaker zone is limited to only 80% of its total capacity at initial installation.
Basic Performance:
Audio amplifiers and tone generating equipment shall be electrically supervised for normal and abnormal conditions.
Notification Appliance Circuits (NAC) speaker circuits and control equipment shall be arranged such that loss of any one (1) speaker circuit will not cause the loss of any other speaker circuit in the system.
Speaker circuits shall be arranged such that there is a minimum of one speaker circuit per smoke zone.
Speaker circuits shall be electrically supervised for open and short circuit conditions. If a short circuit exists on a speaker circuit, it shall not be possible to activate that circuit.  
Audio amplifiers and tone generating equipment shall be electrically supervised for abnormal conditions. Digital amplifiers shall provide built-in speaker circuits, field configurable as four open circuits monitored by end of line resistor or two closed circuits.
Digital amplifiers shall be capable of storing up to two (2) minutes of digitally recorded audio messages and tones. The digital amplifiers shall also be capable of supervising the connection to the associated digital message generator, and upon loss of that connection shall be capable of one of the following system responses:
a. The digital amplifier shall automatically broadcast the stored audio message.
b. The digital amplifier shall switch to a mode where a local bus input on the digital amplifier will accept a signal to initiate a broadcast of the stored message. This bus input shall be connected to a local FACP for the purpose of providing an alternate means of initiating an emergency message during a communication fault condition.
Speaker circuits shall have 20% space capacity for future expansion or increased power output requirements.
The digital audio message generator shall be of reliable, non-moving parts, and support the digital storage of up to 32 minutes of tones and emergency messages, shall support programming options to string audio segments together to create up to 1000 messages, or to loop messages and parts of messages to repeat for pre-determined cycles or indefinitely.
 
Basic System Functional Operation
	When an alarm signal is received from the FACP the following functions shall immediately occur:

1. The digital audio system shall sound the programming digital audio signal (consisting of tone, voice, or tone and voice) to the appropriate zones.
All system output programs assigned via control-by-event interlock programming to be activated by the particular zone in alarm shall be executed, and the associated system outputs shall be activated.

Basic Paging Functional Operation
	When a paging event is initiated via any command centre the following functions shall immediately occur:

1. The audio signal from the local microphone shall be broadcast to the appropriate programmed zone(s).
Local microphone paging shall override automatic alarm audio signal in the zones selected for paging.

1.3.	SUBMITTALS

1. General:
1. Two copies of all submittals shall be submitted to the Architect/Engineer for review.
All references to manufacturer's model numbers and other pertinent information herein is intended to establish minimum standards of performance, function and quality. Equivalent compatible Activfire listed equipment from other manufacturers may be substituted for the specified equipment as long as the minimum standards are met.
For equipment other than that specified, the contractor shall supply proof that such substitute equipment equals or exceeds the features, functions, performance, and quality of the specified equipment.
Shop Drawings:
1. Sufficient information, clearly presented, shall be included to determine compliance with drawings and specifications.
Include manufacturer's name(s), model numbers, ratings, power requirements, equipment layout, device arrangement, complete wiring point-to-point diagrams, and conduit layouts.
Show annunciator layout, configurations, and terminations.

Manuals:
1. Submit simultaneously with the shop drawings, complete operating and maintenance manuals listing the manufacturer's name(s), including technical data sheets.
Wiring diagrams shall indicate internal wiring for each device and the interconnections between the items of equipment.
Provide a clear and concise description of operation that gives, in detail, the information required to properly operate the equipment and system.

Certifications:
1. Together with the shop drawing submittal, submit a certification from the major equipment manufacturer indicating that the proposed supervisor of the installation and the proposed performer of contract maintenance is an authorized representative of the major equipment manufacturer. Include names and addresses in the certification.
1.4.	WARRANTY:

1. All work performed and all material and equipment furnished under this contract shall be free from defects and shall remain so for a period of at least one (1) year from the date of acceptance. The full cost of maintenance, labor and materials required to correct any defect during this one year period shall be included in the submittal bid.

1.5.	POST CONTRACT MAINTENANCE:

1. Complete maintenance and repair service for the fire alarm system shall be available from a factory trained authorized representative of the manufacturer of the major equipment for a period of five (5) years after expiration of the warranty.
As part of the bid/proposal, include a quote for a maintenance contract to provide all maintenance, tests, and repairs described below. Include also a quote for unscheduled maintenance/repairs, including hourly rates for technicians trained on this equipment, and response travel costs for each year of the maintenance period. Submittals that do not identify all post contract maintenance costs will not be accepted. Rates and costs shall be valid for the period of five (5) years after expiration of the warranty.
Maintenance and testing shall be in full compliance with the requirements of the Australian Standards relevant at the time of testing and maintenance.  For example the AS 1851 suite of Australian Standards, the Building Code of Australia and the Authority Having Jurisdiction (AHJ). A preventive maintenance schedule shall be provided by the contractor describing the procedures for preventative maintenance.
The schedule shall include;
Systematic examination, adjustment and cleaning of all control panels, batteries, speakers and all accessories of the digital audio system.

Each circuit in the digital audio system shall be tested sem-iannually.

Each speaker shall be tested in accordance with the requirements of AS1851.8.

1.6.	POST CONTRACT EXPANSIONS:

1. The contractor shall have the ability to provide parts and labor to expand the system specified, if so requested, for a period of five (5) years from the date of acceptance.
As part of the submittal, include a quotation for all parts and material, and all installation and test labor as needed to increase the number of paging zones by ten percent (10%). This quotation shall include ceiling speakers, horn speakers and surface mount speakers equal in number to one fourth of the number required to meet this specification (list actual quantity of each type).
Submittals that do not include this estimate of post contract expansion cost will not be accepted.
1.7.	APPLICABLE STANDARDS AND SPECIFICATIONS:

	The specifications and standards listed below form a part of this specification. The system shall fully comply with the latest issue of the below standards, (if applicable).
 
1. Australian Standards: 
	AS 1670.1
	Fire detection, warning, control and intercom systems - System design, installation and commissioning - Fire

	AS 1670.4
	Fire detection, warning, control and intercom systems - System design, installation and commissioning - Sound systems and intercom systems for emergency purposes

	AS 3000
	Electrical installations

	AS 3013
	Electrical installations - Classification of the fire and mechanical performance of wiring system elements

	AS 1851 
(relevant parts).
	Routine service of fire protection systems and equipment




Australian Communication and Media Authority (ACMA) Standard:
	AS/ACIF S009 
	Installation requirements for Customer Cabling



The Building Code of Australia.
All requirements of the Authority Having Jurisdiction (AHJ).
 


PART 2:	PRODUCTS

2.1.	EQUIPMENT AND MATERIAL, GENERAL:

1. All equipment and components shall be new, and the manufacturer's current model. The materials, appliances, equipment and devices shall be tested and listed by a nationally recognized approvals agency for use as part of a protective signaling system, meeting the Building Code of Australia (BCA) and relevant fire alarm standards.
All equipment and components shall be installed in strict compliance with manufacturers' recommendations. Consult the manufacturer's installation manuals for all wiring diagrams, schematics, physical equipment sizes, etc., before beginning system installation.
All equipment shall be attached to walls and ceiling/floor assemblies and shall be held firmly in place Fasteners and supports shall be adequate to support the required load.

2.2.	CONDUIT AND WIRE:

1. Conduit:
1. Conduit shall be in accordance with AS 3000, AS/ACIF S009 and BCA requirements.
Cable must be separated from any open conductors of mains power, and shall not be placed in any conduit, junction box or ducting containing these conductors, per AS 3000, AS 1670.1, AS 2220.2 and AS/ACIF S009.
Conduit shall not enter the fire alarm control panel or any other remotely mounted control panel equipment or back boxes, except where conduit entry is specified by the FACP manufacturer.
Conduit shall be 20mm minimum.

Cabling:
1. All digital audio system cabling shall be new.
Cabling shall be in accordance with state and national codes (e.g., AS 3000 wiring rules and AS/ACIF S009 wiring rules), and as recommended by the manufacturer of the fire alarm system.  The number, size and type of conductors shall be as recommended by the fire alarm system manufacturer, but not less than 0.75mm2 for initiating device circuits (conventional circuits) and Signalling Line Circuits (addressable loops), and 1.5mm2 for annunciator audio/visual device circuits.  In all cases voltage drop shall be considered and cabling sized to maintain acceptable voltage levels at equipment terminals.

All cable shall be listed and/or approved by a recognized testing agency for use in this application.
Cabling used for Digital Audio Loops shall be twisted and unshielded and support a maximum wiring distance of 3,800 metres and in accordance 
All field wiring shall be electrically supervised for open circuit and earth fault.
The networking cable or fibre of the fire alarm system may be utilized for the digital audio system in accordance with manufacturer’s recommendations

Terminal Boxes, Junction Boxes and Cabinets:
1. All boxes and cabinets shall be approved and suitable for their use and purpose.

2.3.	Main Digital Audio Control Panel or Network Node:
	
1. The main Digital Audio Control Panel shall be a NOTIFIER Model Digital Voice Command (DVC) and shall contain a microprocessor based Central Processing Unit (CPU). The CPU shall communicate with and control the following types of equipment used to make up the system: Digital Audio Amplifiers, Digital Voice Command Remote Paging Units and other system controlled devices. The network (NCM or HS-NCM) architecture shall be based a firmware package that utilizes a peer-to-peer, inherently regenerative communication format and protocol. 
1. The System (Network) display shall be a NOTIFIER Model Network Control Annunicator (NCA-2). The NCA-2 shall communicate with and control expansion Annunciators and other system controlled devices. The network (NCM or HS-NCM) architecture shall be based a firmware package that utilizes a peer-to-peer, inherently regenerative communication format and protocol. 
When a fault condition is detected and reported by one of the system devices or appliances, the following functions shall immediately occur.
1. The system fault LED shall flash.
A local piezo-electric audible device in the control panel shall sound a distinctive signal.

System Capacity and General Operation
1. The control panel shall be capable of expansion via up to 32 modules made up of Digital Audio Amplifiers or Digital Voice Command Remote Paging Units.
All programming or editing of the existing program in the system shall be achieved without special equipment and without interrupting the alarm monitoring functions of the fire alarm control panel.
It shall be possible to connect up to 200 nodes to construct one large system. The 200 nodes may consist of Digital Audio Control Panels, Fire Alarm Control Panels, System Displays or various gateways. 

Digital Voice Command Centre
1. The Digital Voice Command Centre shall contain all equipment required for all audio control system control, signalling and supervisory functions. This shall include speaker zone indication and control, digital voice units and microphone.
            
Function: The Digital Voice Command Centre equipment shall perform the following functions:
a. Operate as a supervised multi-channel emergency voice communication system.
b. Audibly and visually annunciate the active or fault condition of every speaker circuit.
c. Audibly and visually annunciate any fault condition for digital tone and voice units required for normal operation of the system.
d. Provide all-call Emergency Paging activities through activation of a single control switch.
e. As required, provide vectored paging control to specific audio zones via dedicated control switches.
f. Provide a factory recorded "library" of voice messages and tones in standard WAV. File format, which may be edited and saved on a PC running a current Windows® operating system.
g. Provide a software utility capable of off-line programming for the VCC operation and the audio message files.  This utility shall support the creation of new programs as well as editing and saving existing program files.  Uploading or downloading the VCC shall not inhibit the emergency operation of other nodes on the fire alarm network.
h. Support an optional mode of operation with four analogue audio outputs capable of being used with analogue audio amplifiers.
i. The Digital Voice Command shall be modular in construction, and shall be capable of being field programmable without requiring the return of any components to the manufacturer and without requiring use of any external computers or other programming equipment.
j. The Digital Voice Command and associated equipment shall be protected against unusually high voltage surges or line transients.
The Digital Voice Command shall communicate with, monitor, and control all other modules connected to the control panel. Removal, disconnection or failure of any control panel module shall be detected and reported to the system display and Digital Voice Command display.
The Digital Voice Command shall contain and execute all control-by-event (including Boolean functions including but not limited to AND, OR, NOT, ANYx) programs for specific action to be taken if an alarm condition is detected by the system. Such control-by-event programs shall be held in non-volatile programmable memory, and shall not be lost with system primary and secondary power failure.
The Digital Voice Command shall also provide a real-time clock for time annotation, to the second, of all system events. The time-of-day and date shall not be lost if system primary and secondary power supplies fail.
The Digital Voice Command shall be capable of being programmed on site without requiring the use of any external programming equipment. Systems that require the use of external programmers or change of EPROMs are not acceptable.
The Digital Voice Command and associated equipment are to be protected so that voltage surges or line transients will not affect them.
Each peripheral device connected to the system shall be continuously scanned for proper operation. Data transmissions between the CPU and peripheral devices shall be reliable and error free. The transmission scheme used shall employ dual transmission or other equivalent error checking techniques.
The Digital Voice Command shall provide one high-speed serial connection for support of network communication modules.

System (Network) Display
1. The system display shall provide controls and indicators used by the system operator and may also be used to program all system operational parameters.
The display assembly shall contain, and display as required, custom alphanumeric labels for all digital amplifiers and speaker zones.
The system display shall provide a 640-character backlit alphanumeric Liquid Crystal Display (LCD). It shall also provide ten Light-Emitting-Diodes (LEDs), that indicate the status of the following system parameters: AC POWER, SYSTEM TROUBLE, OTHER EVENT, SILENCED, POINT DISABLED, and CPU FAILURE.
The system display shall provide a QWERTY style keypad with control capability to command all system functions, entry of any alphabetic or numeric information, and field programming. Two different password levels with up to ten (one Master and nine User) passwords shall be accessible through the display interface assembly to prevent unauthorized system control or programming.

Enclosures:
1. The control panel shall be housed in a cabinet which is corrosion protected, given a rust-resistant prime coat, and manufacturer's standard finish.
The back box and door shall be constructed of minimum 1.2mm steel with provisions for electrical conduit connections into the back and top. 
The door shall provide a 003 key lock and include a transparent opening for viewing all indicators. 
The control unit shall be modular in structure for ease of installation, maintenance, and future expansion.

System Circuit Supervision
1. The Digital Voice Command shall continuously scan above devices for proper system operation and upon loss of response from a device shall sound an audible fault, indicate which device or devices are not responding and print the information in the history buffer and on the printer.
All speaker circuits shall be supervised for opens and shorts. Each speaker circuit shall have an individual ON/OFF indication (green LED indication).

Audio Amplifiers
1. The Audio Amplifiers will provide Audio Power for distribution to speaker circuits.
Multiple audio amplifiers may be mounted in a single enclosure, either to supply incremental audio power, or to function as an automatically switched backup amplifier(s).
The audio amplifier shall include an integral power supply, and shall provide built-in LED indicators for the following conditions:
-	Earth Fault on DAP A (Digital Audio Port A)
-	Earth Fault on DAP B (Digital Audio Port B)
-	Audio Amplifier Failure Detected Trouble 
-	Active Alarm Bus input
-	Audio Detected on Aux Input A
-	Short circuit on speaker circuit 1 to 4
-	Data Transmitted on DAP A
-	Data Received on DAP A
-	Data Transmitted on DAP B
-	Data Received on DAP B
-	Board failure
-	Active fibre optic media connection on port A (fibre optic media applications)
-	Active fibre optic media connection on port B (fibre optic media applications)
-	Power supply Earth Fault
-	Power supply 5V present
-	Power supply conditions - Brownout, High Battery, Low Battery, Charger Trouble

The audio amplifier shall provide the following built-in controls:
-	Amplifier Address Selection Switches
-	Signal Silence of communication loss annunciation Reset 
-	Level adjustment for background music
-	Enable/Disable for Earth Fault detection on DAP A
-	Enable/Disable for Earth Fault detection on DAP B

Adjustment of the correct audio level for the amplifier shall not require any special tools or test equipment.
Include audio input and amplified output supervision, back up input, and automatic switch over function, (if primary amplifier should fail).
System shall be capable of backing up digital amplifiers.
One-to-one backup shall be provided by either a plug-in amplifier card or a designated backup amplifier of identical model as the primary amplifier.
One designated backup amplifier shall be capable of backing up multiple primary amplifiers mounted in the same or adjacent cabinets.
Multi-channel operation from a single amplifier shall be supported by the addition of an optional plug-in amplifier card. 

Audio Message Generator (Pre-recorded Voice)/Speaker Control:
1. Each initiating zone or intelligent device shall interface with an emergency voice communication system capable of transmitting a pre-recorded voice message and tone to all speakers in the building.
Actuation of any alarm initiating device shall cause a pre-recorded message and tone to sound over the speakers. The message shall be repeated four (4) times.  Pre- and post-message tones shall be supported. 
A built-in microphone shall be provided to allow paging through speaker circuits.
The audio message generator shall have the following indicators and controls to allow for proper operator understanding and control:
	LED Indicators:
-	Lamp Test
-	Fault
-	Off-Line Fault
-	Microphone Fault
-	Busy/Wait
-	Page Inhibited
-	Pre/Post Announcement Tone

Controls with associated LED Indicators:
1. Speaker Switches/Indicators
1. The speaker circuit control switches/indicators shall include visual indication of active and trouble status for each speaker circuit in the system.
The speaker circuit control panel shall include switches to manually activate or deactivate each speaker circuit in the system.
	

Field Programming
1. The system shall be programmable, configurable and expandable in the field without the need for special tools, laptop computers, or other electronic interface equipment. There shall be no firmware changes required to field modify the system time, system information, equations, or annunciator programming/information.
It shall be possible to program all system functions through the system display panel.
All field defined programs shall be stored in non-volatile memory.
Three levels of password protection shall be provided in addition to a key-lock cabinet. One level shall be used for status level changes such as speaker zone disable or manual on/off commands (Building Manager). A second (higher-level) shall be used for actual change of the program (installer). These passwords shall be five (5) digits at a minimum. Upon entry of an invalid password for the third time within a one minute time period an encrypted number shall be displayed. This number can be used as a reference for determining a forgotten password.  
The system programming shall be "backed" up via an upload/download program, and stored on compatible removable media. A system back-up disk shall be completed and given in duplicate to the building owner and/or operator upon completion of the final inspection. The program that performs this function shall be "non-proprietary", in that, it shall be possible to forward it to the building owner/operator upon his or her request.
The installer's field programming and hardware shall be functionally tested on a computer against known parameters/norms which are established by the FACP manufacturer. A software program shall test Input-to-Output correlations, device Type ID associations, point associations, time equations, etc.  This test shall be performed on an IBM-compatible PC with a verification software package.  A report shall be generated of the test results and two copies turned in to the engineer(s) on record.


System Point Operations:
1. System output points shall be capable of being turned on or off from the system keypad.
System History Recording and Reporting: The system display panel shall contain a history buffer that will be capable of storing up to 4000 system events. Each of these events will be stored, with time and date stamp, until an operator requests that the contents be either displayed or printed. The contents of the history buffer may be manually reviewed; one event at a time, and the actual number of activations may also be displayed and or printed.  History events shall include all alarms, troubles, operator actions, and programming entries.
The history buffer shall use non-volatile memory. Systems which use volatile memory for history storage are not acceptable.
 
2.4. 	SYSTEM COMPONENTS:
 
1. Speakers:
1. All speakers shall operate on 70 VRMS or with field selectable output taps from 0.125 to 3.0 Watts. 
Speakers in corridors and public spaces shall produce a nominal sound output of 84 dBA at 10 feet (3m).  
Frequency response shall be a minimum of 400 HZ to 4000 HZ.
The back of each speaker shall be sealed to protect the speaker cone from damage and dust.
 

1. Network:
1. The network shall use a deterministic token-passing method. Collision detection and recovery type protocols are not acceptable substitutes due to life safety requirements. 
1. There shall be no master, polling computer, central file computer, display controller or other central element (weak link) in the network which, on failure, may cause complete loss of network communications or cause major degradation of network capability. 
1. There shall be no cascading of CPUs or master/slave relationships at the network level to facilitate network communications. 
1. Failure of any node shall not cause failure or communication degradation of any other node or change the network communication protocol among surviving nodes located within distance limitations. 
1. Each node/panel shall communicate on the network at a baud rate of not less than 3Mbps on wire or 100Mbps on fiber. 
The network shall provide communications for a minimum of 1 channel digital voice as well as panel to panel communications on the same network media (wire and/or fibre)
The network shall be capable of expansion to at least 200 nodes. 
Each HS-NCM shall have the capability of communicating with two node addresses simultaneously.
The HS-NCM shall provide a connection point for network upload/download of panel application software and panel database configurations while nodes on the network are in service.
Network upload/download shall support broadcast and point to point operation.
Each network node address shall be capable of storing Event equations. The event equations shall be used to activate outputs on one network node from inputs on other network nodes.
The Network shall utilize an IP based Ethernet technology adapted for          long range use on wire media using VDSL technology.  
The Network shall be compatible with multimode and single mode fibre optic media without the use of external converters.  
The Network shall be fully capable of closed cabling style operation. 
The network shall be capable of communicating via wire or fiber optic medium. A wire network shall include a fail-safe means of isolating the nodes in the unlikely event of complete power loss to a node.
The high speed (HS-NCM) shall function as a network repeater to increase the twisted-pair distance capability in 1000m increments. As an option, a HS-NCM shall be available for fibre optics that increases the fibre optic distance in dB increments stated in section 2.4.A.17. A mix (hybrid) fibre/wire network HS-NCM's shall also be supported. Systems that have distance limitations, and have no available means to regenerate signals are not suitable substitutes.
Fibre Optic Network Communication: The network shall support fibre optics with the following specifications:
a.	Size =62.5 micrometers / 125 micrometers Type=Multimode, Dual fibre, Plenum rated Distance=maximum 10 dB total attenuation between network nodes Connector type=LC
		or
b.	Size =50.0 micrometers / 125 micrometers Type=Multimode, Dual fibre, Plenum rated Distance=maximum 6.5 dB total attenuation between network nodes Connector type=LC
 	or
c.	Size =9.0 micrometers / 125 micrometers Type=Single-mode, Dual fibre, Plenum rated Distance=maximum 30 dB total attenuation between network nodes Connector type=LC




PART 3: - EXECUTION

3.1.	INSTALLATION:

1. Installation shall be in accordance with AS 1670.1, AS 1670.4, AS 3000 and ACIF (TS) 009, the Building Code of Australia (BCA), as shown on the drawings, and as recommended by the major equipment manufacturer.
All conduit, junction boxes, conduit supports and hangers shall be concealed in finished areas and may be exposed in unfinished areas. 
All digital audio system devices, control panels shall be flush mounted when located in finished areas and may be surface mounted when located in unfinished areas.

3.2.	TEST:

The service of a competent, factory-trained engineer or technician authorised by the manufacturer of the fire alarm equipment shall be provided to technically supervise and participate during all of the adjustments and tests for the system. All testing shall be in accordance with AS 1670.1, AS 1670.4, AS1851 and AS3000.

1. Before energizing the cables and wires, check for correct connections and test for short circuits, ground faults, continuity, and insulation.
Open and short communication line circuits and verify that the trouble signal actuates.
Open and short notification speaker circuits and verify that trouble signal actuates.
Ground all circuits and verify response of trouble signals.
Check installation, supervision, and audibility of tone at all speakers.
Each of the alarm conditions that the system is required to detect should be introduced on the system. 
When the system is equipped with optional features, the manufacturer's manual shall be consulted to determine the proper testing procedures. This is intended to address such items as verifying controls performed by individually addressed or grouped devices, sensitivity monitoring, verification functionality and similar.

3.3.	FINAL INSPECTION:

At the final inspection, a factory-trained representative of the manufacturer of the major equipment in conjunction with the contractor shall demonstrate that the installed fire alarm and detection system functions properly in every respect.

3.4.	TRAINING:

1. Instruction shall be provided as required for operating the system. Hands-on demonstrations of the operation of all system components and the entire system including program changes and functions shall be provided.
The contractor and/or the systems manufacturer's representatives shall provide a typewritten "Sequence of Operation” and a short form “Operating Instruction” label which shall be attached to the front of the operators section of each control panel.
3.5	MANUALS:

1. The contractor shall provide three sets of manuals that contain brochures, data sheets, operational manuals, technical manuals and programming manuals (where applicable) for all products that form of part of this installation.
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