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ENGINEERING SPECIFICATION

Notifier Inertia IFS-2600
CONVENTIONAL FIRE DETECTION AND ALARM SYSTEM.

PART 1.0

GENERAL

1.1.
DESCRIPTION:

A.
This specification includes the supply, installation, commissioning testing and certification of the microprocessor controlled, fire alarm equipment required to form a complete, operative, integrated system.  It shall include, but not be limited to, alarm initiating devices, Fire Alarm Control Panels (FACPs), auxiliary control devices, building occupancy warning systems, and wiring as shown on the drawings and specified herein.

B.
The fire alarm system shall comply with requirements of AS 1670.1, AS4428.1, AS 4428.7, AS 1668.1, AS 2220, 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.

C.
The fire alarm system shall be manufactured by an ISO 9001 certified company and meet the requirements of AS / NZS ISO 9001: 1994.

D.
The FACP and peripheral devices shall be manufactured by a single Australian manufacturer (or division thereof).

E.
The system and its components shall be tested and approved by Scientific Services Laboratory (SSL) under the appropriate Australian Standards and listed in the Active Fire Protection Equipment Listing Scheme (Activfire SSL Listed) for fire alarm applications.  Whilst other accreditations are acceptable under the Building Code of Australia, Activfire SSL Listing is the industry benchmark and the minimum accreditation acceptable for this project.  The system shall be installed such that compliance with the Activfire SSL listing is not compromised.

F.
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:

A new microprocessor controlled conventional fire detection system shall be installed in accordance with the project specifications and drawings.

A.
Basic Performance:

1. Alarm, fault and supervisory signals from all devices shall be in accordance with AS 1670.1.

2. Alarm signals arriving at the FACP shall not be lost following a primary AC power failure.

3. Building occupancy warning system power and speaker circuits shall be arranged such that they are installed in full supervision compliance with Clause 8.7 of AS 1670.1.

4. Building occupancy warning audio amplifiers and tone generating equipment shall be electrically supervised for normal and abnormal conditions.

B. Basic System Functional Operation:

1. When a fire alarm condition is detected and reported by one of the system initiating devices, the FACP display shall operate in full compliance with the Fire Fighters Interface requirements of AS 4428.1.

2. All system output programs assigned via customised system configuration programming to be activated by the particular point in alarm shall be executed, and the associated system outputs (building occupancy warning systems and/or relays) shall be activated.

3. The FACP shall be equipped with a liquid crystal display capable of displaying 2 lines x 16 character of text. 

4. Where required by the codes and standards, approved alarm signaling equipment (ASE) shall notify an approved and licensed monitoring company of the appropriate alarm event.

1.3.
PRE INSTALLATION DESIGN.

A.
General:

1.
Two copies of all designs shall be submitted to the Architect/Engineer for review.

2.
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 SSL listed equipment from any manufacturers may be supplied as long as the minimum standards and features of this specification are met.

3.
For equipment other than that specified, the contractor shall supply proof that such substitute equipment equals or exceeds the features, functions, performance, quality and standards of the specified equipment.

B.
Shop Drawings:

1.
Shall contain sufficient information, clearly presented, and shall be included to determine compliance with drawings and specifications.

2.
Shall include manufacturer's name(s), model numbers, ratings, power requirements, equipment layout, device arrangement, cabinets, complete wiring point-to-point diagrams, and conduit layouts.

C.
Manuals:

1.
Shall be submitted simultaneously with the shop drawings, complete operating and maintenance manuals listing the manufacturer's name(s), including technical data sheets.

2.
Wiring diagrams shall indicate internal wiring for each device and the interconnections between the items of equipment.

3. Shall provide a clear and concise description of operation that gives, in detail, the information required to properly operate the equipment and system.

D. 
Software and Software Modifications:

For the purpose of definition:
Configuration software shall mean the software that configures the FACP to function to the specific project requirements.  Configuration software is specific to the hardware configuration of any particular system and configures this hardware to operate in accordance with the specific input and output requirements of the particular installed system.  Configuration software is created by a person using the control panel keypad.

Manufacturer’s firmware shall mean the embedded operating program of the FACP, which is proprietary to the FACP manufacturer.  The manufacturer’s firmware enables the FACP to operate in accordance with its approvals.  The manufacturer’s firmware interacts with the information in the logic scripts of the configuration software to ensure the functional integrity of the FACP for a particular installation.

Software General:

1. The configuration software shall be able to be created, edited using the keypad of the control panel without the need for a personal computer.
2. The contractor shall provide the services of a factory trained and authorised technician to perform all configuration software modifications, upgrades or changes.

3. The contractor shall provide all hardware, application software and documentation necessary to modify the fire alarm system on site.  Modification includes but is not limited to addition and deletion of devices, circuits, zones and changes to system logic scripts.

4. All software shall be included in the system supplied to this specification and shall be updated, free of charge, to include any applicable changes made to the manufacturer’s firmware during the defects liability period.

5. The contractor shall notify the Superintendent in writing of any defects, errors or omission discovered in either the manufacturers firmware, or the configuration software, subsequent to the defects liability period, where such defects may affect the functionality, reliability or safety of either the supplied system or the protected installation, within one month of the discovery of any such defect, error or omission.

6. The contractor shall provide the following:

(a)
A table of the system configuration.  The table shall contain all programs, variables, constants and any other part of the program that may need to be altered to allow modification or extension of the supplied system at any time.  This shall be supplied within one month of the completion of commissioning, and shall include all changes made during commissioning.  An additional updated table shall be supplied within two weeks of completion of the defects liability period as the final “as installed” version.  

(b)
Two copies of the Installation and programming instruction manuals describing the steps needed to modify the configuration software.  This shall include, but not necessarily be limited to:

(i)
an overview of the application software, describing the broad function, with particular emphasis on those aspects relating to the configuration of the software to a particular installation.  Specific information on which parts of the program need to be modified for likely configuration changes, e.g. adding additional detector circuits, adding a link to another monitoring system, etc.

(ii)
an overview of the modification process, followed by specific instructions for each step to be followed in the process, including the order in which steps are to be performed.

(iii)
details of possible error conditions that may rise during the modification process and the recovery procedure for each.

E.
Certifications:

Together with the shop drawing submissions, 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 authorised representative or suitably qualified and experienced. 

1.4.
WARRANTY:

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

1.5.
POST CONTRACT MAINTENANCE:

A. Complete maintenance and repair service for the fire alarm and detection system shall be available from personnel trained by the manufacturer of the major equipment for a period of five (5) years after expiration of the defects liability period.

B. As part of the tender submission, 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. Submissions 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 defects liability period.

C. 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:

1.
Systematic examination, adjustment and cleaning of all detectors, manual fire alarm stations, control panels, power supplies, relays, water flow switches and all accessories of the fire alarm system.

2.
Each circuit in the fire alarm system shall be tested in a compliant regime.

3. Each detector shall be tested in accordance with the requirements of AS 1851.8.

1.6.
POST CONTRACT ADDITIONS:

A.
The contractor shall have the ability to provide parts and labour to expand the system specified, if so requested, for a period of five (5) years from the date of acceptance.

B.
As part of the tender submission, include a quotation for all parts and material, and all installation and test labour as needed to increase the number of devices by ten percent (10%). This quotation shall include smoke detectors, heat detectors, manual call points, equal in number to one tenth of the number required to meet this specification (list actual quantity of each type).

C.
The quotation shall include installation, test labour, and labour to reprogram the system for this 10% expansion. If additional FACP hardware is required, include the material and labour necessary to install this hardware.

D.
Tender submissions 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 these standards, where applicable.

A.
Australian Standards:



AS 1670.1



AS 4428.1



AS 2220.2 / AS 4428.5



AS 3000



AS 3013



AS 1668.1



AS 4428.7

AS 1603.2



AS 1603.5



AS 2118



AS 1851 (relevant parts).

B.
Australian Communication Authority Technical Standard:



ACIF (TS) 009

C. 
The Building Code of Australia.

D.
All requirements of the Authority Having Jurisdiction (AHJ).

1.8.
APPROVALS:

A. The system shall have proper listing approval from the following nationally recognised agency:

Scientific Services Laboratories Ltd. (SSL). Active Fire equipment Listing Scheme.

B.
The system shall be suitable for extinguishant release applications.  

PART 2.0

PRODUCTS.

2.1.
EQUIPMENT AND MATERIAL, GENERAL:

A.
The FACP shall be a Notifier-Inertia IFS-2600.  All equipment and components shall be new, and Notifier’s current model.  The materials, appliances, equipment and devices shall be tested and approved by Scientific Services Laboratory (SSL) and listed under the Active Fire Protection Equipment Listing Scheme (Activfire SSL Listed), meeting the requirements of the Building Code of Australia and fire alarm Standards.

B.
All equipment and components shall be installed in strict compliance with manufacturer’s recommendations. Consult the manufacturer's installation manuals for all wiring diagrams, schematics, physical equipment sizes, etc., before beginning system installation.

C.
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 CABLE:

A.
Conduit:

1.
Conduit shall be in accordance with AS 3000, ACIF (TS) 009 and BCA requirements.

2.
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 ACIF (TS) 009.

3.
Wiring for 24 volt DC control, alarm annunciation, emergency communication and similar power-limited auxiliary functions may be run in the same conduit as initiating and signaling line circuits provided adequate protection is applied to meet compliance with the relevant Australian Standards. However, advice should be sought from the equipment manufacturer to ascertain the correct cable types and methods to permit simultaneous operation of all circuits without interference or loss of signals.

4.
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.

5.
Conduit shall be 20mm minimum.

B.
Cabling:

1. All fire alarm system cabling shall be new.

2. Cabling shall be in accordance with state and national codes (e.g., AS 3000 wiring rules and ACIF (TS) 009 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 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.

3. All cable shall be listed and/or approved by a recognized testing agency for use in this application.

4. Cable shall have a fire resistance, water and mechanical rating suitable for the installation as required and applicable in AS 1668.1, AS 2118, AS 2220.2 etc

5. All field wiring shall be electrically supervised for open circuit.

C.
Terminal Boxes, Junction Boxes and Cabinets:


All boxes and cabinets shall be approved and suitable for their use and purpose.

D. Conventional detection circuits:


Shall be arranged such that where manual call points are installed with detectors on the same circuit, operation of the manual call point shall not extinguish the LEDs on detectors or reset detectors in alarm.

E. Primary power supply:

The fire alarm control panel shall be connected to a separate dedicated mains power branch circuit; maximum circuit breaker capacity shall not exceed 15 amperes. This circuit shall be labeled at the main power distribution panel as FIRE ALARM CONTROL PANEL.  Fire alarm control panel primary power wiring shall be 2.5mm.  The control panel cabinet shall be properly earthed in accordance with AS 3000.

2.3.
FIRE ALARM CONTROL PANELS 

A.
FACPs shall contain a microprocessor based Central Processing Unit (CPU). The CPU shall be used to monitor all devices.

B. The operator interface.

Shall be in full compliance with the fire fighters interface requirements as specified in AS 4428.1.

C.
System Capacity and General Operation.

1. FACPs shall include alarm, fault, and supervisory relays rated at a minimum of 1.0 amps @ 30 VDC. 

2. FACPs shall be programmable and expandable in the field without the need for special tools; I.e. EPROM programmer, notebook computer or PC based programmers. It shall not require replacement of memory ICs to facilitate programming changes.

D.
FACPs shall provide the following features:

1. The ability to display Zones in Alarm, Zones in Faults, Zones Isolated and date and time.

2. Alarm and Fault Test

3. Isolate

4. Walk test Mode
5. Auto Test Mode which performs the following tests automatically:

· Turn on ALL LEDs for 0.5 seconds 
· Test LCD and LCD backlighting 

· Test E2ROM and RAM 

· Isolate all alarm zones 

· Fault test all alarm zones 

· Alarm test all alarm zones 
E.
System Display.

1.
The LCD display shall display information about the status of the system, field devices, and programming menus. The layout of the front display shall be a “Firefighter’s facility” as required in AS4428.1.

F.
Power Supply:

1. A switch mode power supply shall be fully regulated and capable of supplying a minimum of 3.0 Amps continuously at 24V nominal output of available power for the control panel and peripheral devices. The power supply shall be partially enclosed within a sheet metal case, and incorporate, mains available and output available indications, full internal battery test facilities, and optional plug in status repeat indicators.  All power supplies shall incorporate dual-rate battery charging techniques for fast battery recharge and be capable of charging the supplied system batteries in accordance with AS 4428.1 requirements.

2. Optional remote display boards shall be available for optional power supplies to indicate: mains on. Charger high, charger low, battery low, battery fault and be fitted with a manual battery test switch.

3. Provisions shall be made to allow the auxiliary power to be increased as required by adding or replacing modular expansion auxiliary power supplies. Power supplies shall be available in at least 1, 3, and 9 amp units and suitable for modular expansion in the FACP or remote locations to power distributed peripheral equipment.

4. Positive-Temperature-Coefficient (PTC) thermistors, circuit breakers, fuses or other over-current protection shall be provided on all power outputs.

5.
The main power supply shall operate on 240 VAC, 50 Hz, and shall provide all necessary power for the FACP.

G.
Audio Amplifiers for building occupancy warning systems:

1. The audio amplifiers will provide audio power @ 100 Volts RMS for distribution to the speaker circuits.  Amplifiers shall be available in at least 10, 30, and 50-watt configurations.

2. Multiple audio amplifiers may be mounted in the fire alarm control panel using additional cabinets if necessary. Where multiple amplifiers are installed as a basic building occupancy warning system as defined under Clause 8.7 of AS1670.1, all amplifiers shall operate simultaneously as one zone in building occupancy warning mode.  Multiple or cascading zoning is not permitted unless the building occupancy warning system is an AS 2220 compliant and approved EWS or EWIS and is installed in accordance with AS 2220.

3. The audio amplifiers shall include an integral power supply, and shall provide the following controls and indicators:

Power available LED

‘Alert’ action LED

‘Evac’ action LED

Output open circuit LED

Output short circuit LED

Background music input

Local/remote microphone input

Local microphone gain adjust

Master amplifier gain adjust

4. Adjustment of the correct audio level for the amplifier shall not require any special tools or test equipment.

5. All terminal blocks for the connection of field wiring shall be suitably labeled to allow for ease of field wire installation in a cabinet or at a remote location.

6. The amplifier shall include speaker circuit supervision.

7. A built-in microphone shall be provided to allow public address announcements through speaker circuits and shall have priority over the alarm tones.

8. The amplifier system as installed shall have the capability of connecting to a remote paging microphone or PABX paging interface and background music to allow multiple or single zone paging for non emergency purposes.  This mode shall have the lowest priority and be overridden by all alarm tones and public address from the FACP microphone.
H.
Specific System Operation

1. Alarm Test: The alarm test function momentarily disconnects the detector lines of the zone(s) under test and simulates a detector going into alarm, therefore testing the zone(s) alarm detection capability.
2. Fault Test: The fault test function momentarily disconnects the detection zone(s) under test and simulates the worst-case condition for fault
3. Zone isolate: Any conventional circuit in the system may be isolated or de-isolated through the system keypad.

4. ACF Isolate: The system may be isolated or de-isolated through the system keypad.
5. Alarm Verification Facility (AVF): Alarm verification (AVF) is a facility used to minimise false alarms. It is also commonly referred to as a "CHECK- ALARM".
6. Water flow Operation: An alarm from a water flow detection device shall activate the appropriate alarm message on the main panel display, turn on all programmed building occupancy warning audio and visual circuits and shall be silenced by the Warning System Isolate.

7. Supervisory Operation: An alarm from a supervisory device shall cause the appropriate indication on the system display, but will not cause the system to enter fault mode.

8. Warning System Isolate Operation: The FACP shall have the ability to isolate the output circuit (building occupancy warning audio and visual) to deactivate upon depression of the warning system isolate button.

9. Non-Alarm Input Operation: Any initiating device in the system may be used as a non-alarm input to monitor normally open contact type devices. 
2.4.
SYSTEM COMPONENTS:

A.
Electronic Sounders:

1.
Electronic sounders shall operate on 24 VDC nominal. 

2.
Electronic sounders shall have a sound level of at least 85 dBA measured at 1 metre from the device. 

3. Shall be flush or surface mounted as shown on plans.

B.
Speakers:

1.
All speakers shall operate on 100 VRMS and shall have field selectable output taps from 0.33 to 5.0 Watts. They shall have terminals and capacitors fitted in accordance with the requirements of AS2220.

2.
Frequency response shall be a minimum of 400 HZ to 4000 HZ.

C.
Strobe lights:
Shall meet the requirements of the Disabilities Discrimination Act, be fully synchronized, and shall meet the following criteria:


1.
The maximum pulse duration shall meet the requirements of AS 2220.


2.
Strobe intensity shall meet the requirements of AS 2220.


3.
The flash rate shall meet the requirements of AS 2220.

D.
Manual Fire Alarm Call Points: 

1.
Manual fire alarm call points shall be of the break glass type, equipped with a key lock so that they may be tested without breaking the glass.

2.
Call points must be designed such that after an actual activation, they cannot be restored to normal except by replacement of frangible material.

3.
An operated call point shall automatically condition itself so as to be visually obvious that it has been operated.

4.
Manual stations shall be constructed of high impact Lexan, with operating instructions provided on the cover. The word FIRE shall appear on the manual station in letters in accordance with Australian Standards requirements.

E.
Conventional Photoelectric Area Smoke Detectors:
1. All detectors shall be listed as compatible with the FACP by SSL.

2. Photoelectric smoke detectors shall be a 24 VDC, two wire, ceiling-mounted, light scattering type using an LED light source. 

3. Each detector shall contain a remote LED output and a built-in test switch. 

4. Detector shall be provided on a twist-lock base.

5. A visual indication of an alarm shall be provided by dual latching Light Emitting Diodes (LEDs), on the detector, which may be seen from ground level over 360 degrees. These LEDs shall flash at least every 10 seconds during normal operation, indicating that power is applied to the detector.  

6. The detector shall not go into alarm when exposed to air velocities of up to 915 metres per minute.

7. The detector screen and cover assembly shall be easily removable for field cleaning of the detector chamber.

8. All field wire connections shall be made to the base through the use of a clamping plate and screw.

F.
Conventional Ionization Type Area Smoke Detectors: 

1. All detectors shall be listed as compatible with the FACP by SSL.

2. Ionization type smoke detectors shall be a two wire, 24 VDC type using a dual unipolar chamber. 

3. Each detector shall contain a remote LED output and a built-in test switch. 

4. Detector shall be provided on a twist-lock base. 

5. A visual indication of an alarm shall be provided by dual latching Light Emitting Diodes (LEDs) over 360 degrees, on the detector, which may be seen from ground level. This LED shall flash every 10 seconds, indicating that power is applied to the detector.

6. The detector shall not alarm when exposed to air velocities of up to 1,200 feet (365 metres) per minute. The detector screen and cover assembly shall be easily removable for field cleaning of the detector chamber.

7. All field wire connections shall be made to the base, through the use of a clamping plate and screw.

G.
Duct Smoke Detectors:
All detectors shall be listed as compatible with the FACP by SSL.

Duct smoke detectors shall be a 24 VDC type with visual alarm and power indicators, and a reset switch. Each detector shall be installed upon the composite supply/return air ducts(s), with properly sized air sampling tubes.

H.
Projected Beam Detectors:
1. The projected beam type shall be a 4-wire 24 VDC device.

2. The detector shall be SSL listed and shall consist of a combined transmitter/receiver with a 200 x 230mm or 400 x 460mm reflector.

3. The detector shall operate from 5 to 100 metres

4. The temperature range of the device shall be -30 degrees Celsius to 55 degrees Celsius.

5. The unit shall be both ceiling and wall mountable.  

6. The detector shall have the ability to be tested using calibrated test filters or magnet activated remote test station.

I.
Automatic Conventional Heat Detectors:
1. All detectors shall be SSL listed and approved to the relevant Australian Standards and SSL listed as compatible with the FACP.

2. Automatic heat detectors shall be available in rate of rise and fixed temperature.

3. Automatic heat detectors shall be a low profile, ceiling mount type with positive indication of activation. 

J.
AS 1668 Smoke Control:
1. On/Auto/Off switches and status indicators (LEDS) shall be provided for monitoring and manual control of each fan, damper, HVAC control unit, stairwell pressurization fan, and smoke exhaust fan where they form part of the smoke hazard management system for this installation. The units supplied shall fully comply with, AS 4428.1, AS 4428.7 as well as the requirements of AS 1668.1 ‘Fire and Smoke Control in multi compartment buildings’. The system shall have sufficient capacity for future use and system expansion in both software and hardware expansion.
2. All HVAC switches (i.e., limit switches, vane switches, etc.) shall be supplied and installed by the HVAC contractor.
3. The fire alarm and detection system shall provide general fire trips, zone trips (fire affected floor) and fire fan override outputs to terminals installed at the mechanical services switchboards by the mechanical services contractor for that purpose. The trips and override interface from the fire detection system to the mechanical services control system shall be by way of voltage free contacts, which shall switch mechanical services control voltage at no more than 24VDC or AC.

4. All logic and sequencing of dampers and motors for smoke hazard management shall be the responsibility of the mechanical services contractor.  The sequencing and control shall be initiated by zone trips (Fire affected floor trips) and general fire trips from the fire alarm and detection system.  If manual override outputs are received from the fire alarm and detection system at any time, the mechanical contractor shall ensure that appropriate sequencing of dampers occurs to allow the fans to operate without damage to ductwork, structure or construction.
2.6.
BATTERIES:

A.
The battery shall have sufficient capacity to power the fire alarm system for not less than twenty-four hours plus 30 minutes of alarm upon a normal AC power failure for systems that are connected to a certified monitoring station.  Where the system is not connected to a certified monitoring station, the standby capacity shall be increased to comply with the requirements of the relevant Australian Standard.

B.
The batteries shall be of the completely maintenance free type. Batteries containing liquids that require level checks for refilling, spills, and leakage shall not be acceptable.

C.
If necessary to meet standby requirements, external battery and charger systems may be used for external systems

PART 3.0 - EXECUTION

3.1.
INSTALLATION:

A.
Installation shall be in accordance with AS 1670.1, AS 1668.1, AS 2220.2, 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.

B.
All conduit, junction boxes, conduit supports and hangers shall be concealed in finished areas and may be exposed in unfinished areas. Smoke detectors shall not be installed prior to the system programming and test period. If construction is ongoing during this period, measures shall be taken to protect smoke detectors from dust contamination and physical damage.

C.
All fire detection and alarm system devices, control panels and remote annunciators 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 1668.1, AS 2220 and AS3000.

A.
Before energizing the cables and wires, check for correct connections and test for short circuits, ground faults, continuity, and insulation.

B.
Close each sprinkler system flow valve and verify proper supervisory alarm at the FACP.

C.
Verify activation of all water flow switches.

D.
Open initiating device circuits and verify that the fault signal actuates.

E.
Open and short signaling line circuits and verify that the fault signal actuates.

F. Open and short notification appliance circuits and verify that fault signal actuates.

G. Check presence and audibility of tone at all alarm notification devices.

I.
Check installation and operation of all smoke detectors using the walk test.

J.
Each of the alarm conditions that the system is required to detect should be introduced on the system. Verify the proper receipt and the proper processing of the signal at the FACP and the correct activation of the control points.

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:

A.
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.

B.
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:

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 part of this installation.
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