Specification for Analogue Addressable Fire Detection and BOWS


ENGINEERING SPECIFICATION.

ANALOGUE ADDRESSABLE FIRE DETECTION AND (BOWS) BUILDING OCCUPANT WARNING SYSTEM. 
GENERAL

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, alarm annunciation 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 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.

D. The installing contractor shall employ Australian Communications Authority (ACA) registered technicians and licensed electricians where required on site to ensure the systems integrity.

E. The contractors tendering shall have accredited certification of 2800/BOWS training issued from FireSense prior to commencing any works on site. 

SCOPE:

A new FireSense 2800 microprocessor controlled analogue addressable fire detection system in conjunction with a BOWS system, plus the addition of VESDA early warning aspirated system shall be installed in accordance with the project specifications and drawings.

A.
Basic Performance:

1. Alarm, fault and supervisory signals from all addressable reporting devices shall be encoded on Signalling Line Circuits (SLCs) (addressable loops) in accordance with AS 1670.1.

2. Conventional zone circuits (If applicable) shall be provided via 8 zone input modules, which can be mounted either in the FACP or distributed remotely around the installation on a distributed data ring circuit.

3. Alternative methods for conventional zone circuits shall be wired as part of an addressable monitoring device connected by the SLC (addressable loop).

4. Where alarm annunciation audio/visual circuits are wired as part of an addressable device connected by the SLC Circuit, circuit supervision shall be maintained in accordance with Clause 8.7 of AS 1670.1

5. On Style 6 (closed loop circuit) or Style 7 (closed loop with redundant path circuit) configurations, a single earth fault or open circuit on the Signaling Line Circuit shall not cause system malfunction, loss of operating power or the inability to report an alarm.

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

7. 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.

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

9. A High Level Interface connection from the 2800 to the VesdaNet shall be installed 

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 (annunciation devices, building occupancy warning systems and/or relays) shall be activated.

3. The FACP shall be equipped with a backlit quarter VGA display capable of displaying simultaneously the details of at least eight active alarms on the one display.  The display shall also indicate in a continuous summary display the number of active alarms, faults, isolates and non alarms (supervisory).  If there are none present, the display shall show “0” against each category.

4. Printing and history recording equipment shall log the information associated with each new fire alarm control panel event, along with time and date of the occurrence and the panel (node) in which the event occurred.  The history log shall be stored in non volatile flash memory such that if the power and batteries are disconnected from the system, the history log is not lost.  The history log shall have a minimum capacity of 4,000.  All alarms, acknowledgements, resets, isolates, de-isolates, faults, cleared faults, supervisory alarms (non alarms), password access level gained, change to the configuration software, door open and power up must be logged against a time and date stamp.  The history log shall be backed up by a “shadow” history log which cannot be erased.

5. 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.

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.

4.
Equipment supplier to submit confirmation in writing of site attendance during final commissioning of up to 1week.

B.
Shop Drawings:

1.
Shall contain sufficient information, clearly presented, 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.

3.
Shall show annunciator layout, circuit and equipment configurations, and terminations.

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:

2800 Application software shall mean the software tool provided by the FACP manufacturer.  Application software is used by suitably Accredited FireSense skilled person to create the configuration software for a particular installed system.

Configuration Data shall mean the software configuration data file that enables  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 to be created by Notifier / FireSense Staff using the application software tool described above and supplied to the building owner on completion of the project.
Software General:
1. The configuration software shall be able to be created, edited and uploaded / downloaded by the application software.  The application software shall be readily available to any person suitably Accredited by FireSense in accordance with the project requirements. Access to the application software to create, edit or upload / download the configuration software shall be restricted to Trained and Accredited personnel.
2. There shall be no restriction on the copying of the configuration software for the purpose of back-up protection or for modification. There shall be no restrictions on copying the application software for the purpose of back-up.  

3. The contractor shall provide technicians suitably trained by FireSense, or engage FireSense directly to perform all configuration software modifications, upgrades or changes.

4. The contractor shall provide all hardware 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 and custom label changes for devices or zones.


The system structure and software shall place no limit on the type or extent of software modifications that can be carried out on-site.

5. 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.

6. 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.

8.
The contractor shall provide the following on completion of the project:

(a)
A copy of the system configuration Data.  The copy shall contain all programs, tables, variables, constant 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 copy shall be supplied within two weeks of completion of the defects liability period as the final “as installed” version.  The copy shall be provided on professional multi-speed high density compact disc.

E.
Certifications:

Together with the shop drawing submissions, submit a certification from FireSense  indicating that the proposed supervisor of the installation and the proposed performer of contract maintenance is an authorised representative or suitably qualified and experienced. Include names and addresses in the certification.

WARRANTY:

All work performed and all material and equipment furnished under this contract shall be free from defects for a period of at least 12 months from practical completion. 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.

POST CONTRACT MAINTENANCE:

A. Complete maintenance and repair service for the fire alarm and detection system shall be available from personnel trained by FireSense 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.

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 intelligent or addressable devices by ten percent (10%). This quotation shall include intelligent smoke detectors, intelligent heat detectors, addressable manual stations, addressable monitor modules and addressable modules 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.

E.
Tender submissions that do not include this estimate of post contract expansion cost will not be accepted.

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 1670.4



AS 4428.1



AS 2220.2 / AS 4428.5



AS 3000



AS 3013



AS 1668.1



AS 4428.7



AS 1603.1



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).

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 extinguishing release applications.  The system shall support release of high and low pressure CO2.

PRODUCTS.

EQUIPMENT AND MATERIAL, GENERAL:

A. The FACP shall be a FireSense 2800.  All equipment and components shall be new, and 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. The (EWS) Emergency Warning System shall form an integral part of the FACP.

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

D. 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.


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 signalling 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:

Fire Resistant Cables – All cable types as required to be installed by Australian Standards AS/NZS 1670.1, 1670.4, 1668.1 and 4214 or as may be required by specific project requirements, must be tested, approved and certified to fully comply with the requirements of AS/NZS 3013 and AS/ACIF SOO8.

Only cables which have been independently tested by a Third Party, NATA registered laboratory and which are currently Activfire listed by the CSIRO are acceptable on this project.

As evidence of testing and approval, an independent “Test Certificates” issued by a Third Party, NATA registered laboratory, must be provided for each cable type providing details of the Fire, Water, Impact and Cutting tests ratings achieved to determine the cables WS rating classification.

The WS classification cable rating used on the various essential and emergency circuits must be in accordance with the applicable Australian Standards installation requirements. All cables (screened or unscreened) must have a minimum 2 hours fire rating to WS5X as specified in AS/NZS 3013

Conductors on all cables shall be 7 strands of Annealed Copper to AS/NZS1125. Insulation and Sheath materials shall be suitable for a continuous conductor operating temperature of 110 deg C with Low Smoke, Zero Halogen and Flame Retardant characteristics. The materials shall be X-HF-110 for Insulation and HFS-100-TP for Sheath.

Cable outer sheath must be easy to strip without any binding to the inner insulation cores. The cable outside diameter shall also be a maximum of 10.3mm to enable two cables to be installed in a single conduit.

Stainless Steel cable ties shall be used for fixing cable to cable tray every 1.0 metre when mounted horizontal and every 0.6 metres when mounted vertically.

Non - Fire Resistant Cables – Where required for wiring to the various fire and EWIS ancillaries, these cables shall be insulated with PVC V-90 material and having an outer sheath of Easytear PVC V-90 material to provide ease of stripping during installation.

Conductors on all cables shall be 7 strands of Annealed Copper to AS/NZS1125. Cables must be tested and approved to fully comply with the requirements of AS/ACIF SOO8. 
1. All fire alarm system cabling shall be new.


2. 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 Signaling 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.

3. Cabling used for Signaling Line Circuits (addressable loops) shall be twisted and unshielded and support a minimum wiring distance of 3,800 metres. The design of the system shall permit the use of conventional zone circuits and annunciator device circuits in the same conduit with the Signaling Line Circuits (addressable loop) circuit.

4. All field wiring shall be electrically supervised for open circuit and earth fault.

5. The fire alarm control panel shall support t-tapping and open loop (Style 4) of the Signaling Line Circuits (addressable loops) without registering a fault.  Systems that do not allow or have restrictions in, for example, the amount of t-taps, length of t-taps, open loop, etc., are not acceptable.

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 20 amperes. This circuit shall be labelled 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.

FIRE ALARM CONTROL PANELS 
((FACPs ( or Nodes when part of a network)):

A.
FACPs shall contain a microprocessor based Central Processing Unit (CPU). The CPU shall communicate with and monitor and control loop control modules, network control modules and distributed ring circuits.

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 provide, or be capable of expansion to at least 3,000 intelligent/addressable devices and 400 conventional detection circuits.  The panel shall be capable of supporting up to 1,400 annunciator input points and up to 2,000 annunciator output points.

2. FACPs shall include alarm, fault, and supervisory relays rated at a minimum of 2.0 amps @ 30 VDC. It shall also include a minimum of 4 powered supervised output relays two of which are programmable and a minimum of 4 programmable non powered non supervised normally open contact 2.0 amps @ 30 VDC output relays.
3. FACPs shall support up to 10 addressable loop modules.  Each addressable loop shall support a minimum of 159 analogue addressable detectors and 159 addressable modules.

4. The FACP shall be fitted with an HLI (High Level Interface) for connection to the VesdaNet (FS-HLI-VESDA)

5. FACPs shall support a distributed data ring circuit capable of 100 modules of any mix of 8 zone input modules and input / output modules.  The distributed data ring circuit shall also be capable of supporting up to 64 annunciator modules additional to the 8 zone input modules and input / output modules.  The annunciator modules shall include AS 1668 fan controls, LED mimics, LCD mimics and I/O point controls.  The annunciator modules shall be able to be mounted in and form part of the operator interface of the control panel or be distributed into remote panels.  The modules shall be capable of accepting power from remote power supplies.  The modules shall have built in signal regeneration and data ring circuit isolation capabilities.  The data ring circuit shall be cabled in a loop in loop out configuration with the circuit returning to a termination port at the control panel.  The data ring circuits shall be configured such that a single short circuit or open circuit in the data ring will not prevent an alarm from reaching and operating the control panel (Style 7, closed loop configuration with redundant path).

6. FACPs shall include a full featured operator interface control and annunciation panel that includes a backlit quarter VGA LCD graphic display capable of displaying 15 lines of system information text of 40 characters per line simultaneously in one display.  The display panel shall include individual colour coded system status LEDs.  The system shall facilitate the connection of a standard IBM Compatible PS2 P.C. keyboard for field programming access and control of the fire alarm system.

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

8. FACPs shall allow the programming of any input on any FACP / network node to activate any output or group of outputs on any other FACP / network node when on a common network.  Systems that have limited programming (such as general alarm), have complicated programming (such as a diode matrix), or can only be programmed by a personal computer (PC) are not considered acceptable substitutes.

9. FACPs shall be able to support a dedicated new intelligent reporting, microprocessor controlled BOWS / Mass Notification system on the same network fibre as the FACPs and installed in accordance with the specifications and drawings.
10. The configuration software shall consist of a database of inputs and outputs, where logic scripts are used to determine when outputs will operate.  Scripts shall support Boolean logic equations, including “and”, “or”, “not”, and “and/or” and “range” with or without time delay equations to be used for advanced programming for every output point on the system.  Logic shall also be able to be controlled by bracketing functions to combine combinations of logic.  As each script logic becomes true, the output associated with the script will activate.  Scripts shall be able to refer to any AZF, digital input, digital output, analogue addressable device, software zone, isolate condition, fault condition or system point in any combination of “and”, “or”, “not”, “and/or” or “range” logic.  The scripting facility shall be simple for the operator to view and modify for any output.  Logic scripting shall be able to be done directly on the screen of the FACP via a PS2 PC keyboard directly connected to the FACP without the need of an external PC based programmer.  In addition, full programming capability shall be available via an application software-programming tool designed for programming via a PC off line and off site to the FACP.  The PC based application software-programming tool shall include full upload / download capabilities.
11. The FACP shall have at least 3 levels of password protected access to ensure the integrity of the configuration software and panel configuration.  There shall be at least 5 discrete passwords for each of the three levels of access.  The FACP manufacturer shall have a facility to de code for lost passwords.  When an incorrect password entry is made, an alphanumeric code shall be displayed.  The FACP manufacturer shall provide a facility where the password can be released to the owner of the system where appropriate documentation has been provided for the purpose.

12. All FACPs and network nodes shall contain history logs stored in non-volatile flash memory such that if the power and batteries are disconnected from the system, the history log is not lost.  The history log shall have a minimum capacity of 4,000.  The entire history log shall be backed up by a “shadow” history log, which cannot be erased.
D.
FACPs shall provide the following features:

1. Drift compensation to extend detector accuracy over life. Drift compensation shall also include a smoothing feature, allowing transient noise signals to be filtered out.

2. Maintenance alert, with two levels (maintenance alert/maintenance urgent), to warn of excessive smoke detector dirt or dust accumulation.

3. Nine sensitivity levels for alarm, selected by detector. The alarm level range shall be 1.6% to 7.7% per metre for photoelectric detectors and 1.6% to 8.0% per metre for ionization detectors.  The system shall also support sensitive advanced detection laser detectors with an alarm level range from 0.09% per metre to 3.0% per metre in 9 sensitivity settings.  The system shall also include up to nine levels of pre-alarm, selectable on a detector by detector basis, to indicate impending alarms.

4. The ability to display or print system reports by date and by event type.

5. Rapid manual call point reporting (under 3 seconds).

6. Periodic detector test, conducted automatically by the software.

7. Cross zoning with the capability of counting: two detectors in alarm, two software zones in alarm, or one smoke detector and one thermal detector.

8. Check for two detectors set to same address.

9. Day/night automatic adjustment of detector sensitivity.

10. Gas releasing options including, 10 independent risks, a sophisticated cross-zone, delay and discharge timers, and an abort function.  The system shall also include the ability to control low pressure CO2 valves with set time in / time out values in one second increments including a soak time of up to 9999 seconds.

E.
Network Communications. (Where required)
1.
The network architecture shall be based on a Local Area Network (LAN), a firmware package which utilizes a peer-to-peer, inherently regenerative communication format and protocol. The protocol shall be based on ARCNET or equivalent. The network shall use a deterministic token-passing method.  Collision detection and recovery type protocols are not acceptable substitutes due to life safety requirements.  In addition, 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. There shall be no cascading of CPUs or master-slave relationships at the network level to facilitate network communications. 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. Each node/panel shall communicate on the network so as to respond from an alarm initiation to annunciation on the FACP in less than 5 seconds on a fully loaded network.  A node may be an intelligent Fire Alarm Control Panel (FACP) or a PC based colour graphics SCADA system.  The network shall be capable of expansion to at least 100 nodes. 

2.
Each FACP shall be capable of storing logic scripts.
3.
The network shall be capable of communicating via fibre optic medium. A wire network shall not be acceptable for this project. 
4.
A repeater shall also be available for fiber optics that increases the point to point distance in 8 dB increments.  A fiber/wire network repeater shall also be supported. Systems that have distance limitations, and have no available means to regenerate signals are not acceptable substitutes.

5.
Fibre Optic Network Communication:  The network shall support fibre optics with the following specifications:

Multi-mode:




Size = 62.5 micrometres / 125 micrometres




Type = multi-mode, dual fibre, plenum rated




Distance = maximum 8 dB total attenuation between network nodes




Connector type = LC
Single mode:




Size =9 micrometres / 125 micrometres




Type = single mode,




Distance = maximum 6 dB total attenuation between network nodes




Connector type = LC
F.
Central Microprocessor.

1.
The microprocessor shall be a state-of-the-art, high speed, 16-bit and shall communicate with, monitor and control all external interfaces. It shall include flash memory for building-specific program storage, and a "watch dog" timer circuit to detect and report microprocessor failure.

2.
The microprocessor shall contain and execute all logic operations for specific action to be taken if an alarm condition is detected by the system. All logic script equations shall be held in non-volatile programmable memory, and shall not be lost even if system primary and secondary power failure occurs.

3.
The microprocessor shall provide a real-time clock for time annotation of system displays, printer, and history file.  The time-of-day and date shall not be lost if system primary and secondary power supplies fail. The real time clock may also be used to control non-fire functions at programmed time-of-day, day-of-week, and day-of-year.

5.
An auto-program (self-learn) function shall be provided to quickly install initial functions and make the system operational.

6.
For flexibility and to ensure program validity, an optional Windows(TM) based program utility shall be available. This program shall be used to off-line program the system with batch upload/download, and have the ability to upgrade the manufacturers (FLASH) system firmware changes. This program shall also have a verification utility, which scans the program files, identifying possible errors.

G.
System Display.

1.
All FACPs and network SFIP nodes shall be fitted with a one quarter VGA resolution graphical LCD screen or better allowing ease of use for the operator by displaying multiple lines of information.  The LCD shall have at least five soft keys at the bottom for ease of navigation. These keys may alter depending on what mode of operation the panel is in.  The FACPs shall accept a standard IMB PC101 PS2 style keyboard plugged directly into the CPU to allow full QWERTY function accessibility for programming and diagnostic test.

2.
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.

3.
The FACP shall have mode select buttons to toggle the system between firefighters mode and service mode where routine service and diagnostic tests can be performed. If there are any unacknowledged alarms on the system, the system shall jump to and remain in Firefighters mode until all alarms are acknowledged or reset.

H.
PC based Network Colour Graphic Control Station (Where required)
1. The network colour graphic control station shall utilize Microsoft operating system.  Each network colour graphic control station shall be capable of graphically annunciating all network activity. Network display devices that are only capable of displaying a subset of network points shall not be acceptable substitutes.

2. The network colour graphic control station shall be obtained from the fire system manufacturer Notifier / FireSense along with all the operational software.  The computer station shall be an IBM (or compatible brand name such as Dell, Compaq etc.) personal computer. 
3. The network colour graphic control station shall be capable of storing over 100,000 network events in a history file. Events shall be stored on hard disk and shall be capable of back-up storage to the internal floppy drive. The history buffer allows the operator to view events in a chronological order. A filter shall be available for displaying chronological events by operator, date, time, fire alarms, faults (including supervisory and system/device), disabled points/zones, system programming, operator response and operator log in/log out. The ability to print network colour graphic control station history files shall also be available.

4. The network colour graphic control station shall use a Windows™ dialog box technology to address and interrogate intelligent points on each fire alarm node.
5. The network colour graphic control station shall include the ability to display system information in a graphical (floor plan) form. Each view, created using standard Windows bitmap files, shall include icons created for intelligent devices. These icons shall blink and change to the appropriate programmed icon when an event occurs. When the device has been acknowledged, the icon shall become steady. Once the point has returned to normal, the normal icon is displayed.  In addition to the graphical representation of the device, the user shall be able to link pictures, documents and sound files to the device. The network colour graphic control station shall also provide the ability to auto-vector to the floor plan (screen) of the device that is active. 

6. The network colour graphic control station shall have the ability to provide the following information through a Windows™ pull down menu:

An event counter that contains the number of new and total events on the network.  The information that is displayed shall consist of fire alarms, pre-alarms, supervisory alarms, and faults.

A detailed event window that contains all off-normal events, both unacknowledged and acknowledged that are present in the system.  It shall contain two views, fire events and non-fire events that shall be user selectable.

A current event window that shall contain all network and local events as well as system messages with a maximum of 1,000 events displayed.

An isolated device window that shall contain all isolated devices in the system.

7. The network colour graphic control station shall include help screens, available to aid the user without leaving the selected application screen.


8. The Colour Graphic control station shall be configured to show the entire site graphically as a home page when the system is normal.  When an event occurs the graphical display shall jump to the floor plan graphic that shows the zone in which the event has occurred and at least two of the adjoining zones.  The display shall be configured in such a manner that a person attending the colour graphics station on an event can clearly identify the location of the zone or device in which the event has occurred.  The graphical floor plan displays shall clearly show the zone designations and be free of all but architectural features.  The design of the plans shall be such that it clearly assists in identifying the location on display.

9. A high speed colour printer shall be supplied and configured such that it will automatically print the graphic plan that shows the zone in alarm along with the device in alarm where applicable.  The printing must occur automatically at the time of the event.  The printed plan must show sufficient detail to allow an attending person clear directions as to the location of the alarm.  The printer must be able to print the graphic floor plan in under two minutes.  The printer shall only automatically print alarm events.

10. The network colour graphic control station shall have a flexible way of assigning operator passwords. There shall be an unlimited number of possible operators, each with specific levels of control. Each operator shall have his/her own password. Operator password and control selection shall be available to a high level "administrator" who shall have complete control over levels of control. If no action has taken place on the Network Colour Graphic Control Station after 10 minutes, the current operator shall be logged out and require a new log-in.

11. The network colour graphic control station shall be a desk top hardware configuration.
12. The primary power supply to the colour graphic control station shall be via a full UPS with backup capacity for at least 1 hour under mains power failure.
13. The contractor shall obtain from and allow for training in the operation and programming of the system from the manufacturer.
14. The network colour graphic control station shall be capable of making PA Announcements on the Fibre Network to the DVC (Digital Voice Control) OWS System, Colour Graphics Control Stations which do not support this feature will not be accepted.
I.
Signaling Line Circuits (SLCs (addressable loops))

1.
Each FACP shall support up to 10 SLCs. Each SLC interface shall provide power to and communicate with up to 159 intelligent detectors (ionization, photoelectric, laser, multi-criteria or thermal) and 159 intelligent modules (monitor or control) for a loop capacity of 318 devices. The addition of the extra loops shall multiply the device capacity by the number of extra loops, supporting a total of 3,180 devices.  Each SLC shall be capable of Style 4 (open loop or t tap configuration), Style 6 (closed loop configuration), or Style 7 (closed loop with redundant path wiring i.e. with loop isolators fitted).

2.
CPU shall receive analog information from all intelligent detectors to be processed to determine whether normal, alarm, pre-alarm, or fault conditions exist for each detector/sensor. The software shall automatically maintain the sensor’s desired sensitivity level by adjusting for the effects of environmental factors, including the accumulation of dust in each sensor. The analog information shall also be used for automatic sensor testing and for the automatic determination of sensor maintenance requirements.

J.
Serial Interfaces

1. The system shall include two serial EIA-232 interfaces.  Each interface shall be a means of connecting peripheral equipment.

2. One EIA-232 port shall be used to connect a 40 or 80 column printer.

3. The second EIA-232 port shall be used to connect ancillary equipment.  This shall include but not be limited to upload / download from a PC, and high level interfaces to other equipment.  This ancillary port shall allow remote access to all status information, including analogue values, and shall not interfere with or degrade the FACP operation when being accessed.  It shall have the capability for remote FACP acknowledge and reset.  It shall allow adjustment of detector sensitivity and readout of the history files.

K.
Control Relay Boards

1. The control relay module shall provide 8 Form-C auxiliary relay circuits rated at 1 ampere, 28 VDC.  Expansion circuit boards shall allow expansion in boards of 8 Form-C relays.

2. Each relay circuit shall be capable of being activated (change in state) by any initiating device or from any combination of initiating devices.

3. The control relay module shall be provided with wiring terminal blocks for ease of installation and service. The terminal blocks shall be suitable for use with up to 2.5mm conductors.

L.
Power Supply:

1. A switch mode power supply shall be fully regulated and capable of supplying at least 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 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, 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.

M. 
Building Occupancy Warning Systems :

Scope –  

1. An Building occupant Warning System (BOWS) shall be installed throughout (ADD NAME OF PREMISES)* in full compliance with all applicable codes and standards.

2. The contractor shall provide, install, test and commission the BOWS as specified herein and as shown on the tender drawings.  The system shall include all required hardware, interconnecting wiring and software to accomplish the requirements of this specification and the tender drawings, whether itemised or not.
3. The requirements to utilise a Notifier I-2000 is to allow control of the secure speakers during an alarm conditions.
Materials and Servcies
The system shall include, but not be limited to, the following elements:
Emergency Warning System .
Amplifier(s) for each evacuation zone.
Loudspeakers.
Power supplies, battery chargers and batteries.
Software and hardware as required to provide a complete functioning system.
Equipment enclosures.
Wiring and enclosures.
(Interface to the fire alarm indicator panel to signal a fire condition in the appropriate zone.)*
NOTE: 
Intercommunication system including warden intercommunication points are not required for this scope of works



System Communications 
1. All field wiring (that is wiring outside the equipment control panel(s)) shall be arranged so that failure (open circuit or short circuit) of any cable pair shall disable no more than 1 zone. 
Amplifiers
1. At least one amplifier shall be provided for each zone, to drive the BOWS loudspeakers. All amplifiers shall be of solid state design and shall be available in the following range of output powers: 30 watts, 60 watts, 120 watts. The output level shall be fully adjustable from pre-set controls on each circuit board. 


2. All amplifier outputs shall be transformer coupled, 100 volt line. The power supply connection for each amplifier card shall be separately fused on each card.
3. Each amplifier shall be supervised for fault conditions and failure of any amplifier shall cause a fault indication for the affected zone on the 

Evacuate Signal Message ( where required)
During the Evacuate Signal (in Auto mode)* the wording of the digitised speech message shall be:

(“Evacuate as directed. Evacuate as directed”.)*

System Programming
General

1. Programming of the major system configuration parameters including the building evacuation sequence, number of zones, fire indicator panel inputs, break glass alarm inputs and the assignment of equipment to zones shall be stored in non-volatile memory. To prevent casual and undocumented changes to the system operation, these major parameters shall only be programmable off-site.
Interface to the MFIP
1. Cables between the FIP and the BOWS shall be supplied, installed and terminated under this contract. 

2. (Supervised inputs shall be provided at the EWIS for each evacuation zone. These inputs shall be wired to voltage free contacts for each evacuation zone at the FIP and the wiring shall be fault monitored by the BOWS. 

 (NON-EMERGENCY SERVICES)*

General 
1. Emergency functions of the BOWS shall over-ride all non-emergency services.    External volume controls that are used to control the sound level of speakers during non-emergency operation shall automatically restore to the full sound level on emergency operation. The BOWS equipment shall provide an output for each evacuation zone to switch local level controls out of the speaker circuit for emergency operation. These outputs shall be normally energised and shall be de-energised when the associated evacuation zone operates under emergency conditions.

2. Power supplies and batteries shall be selected to ensure that during non-emergency use the required power supply current and battery capacity is always available for emergency use.


Documentation. 
System documentation shall be furnished to the owner and shall include but not be limited to the following:

1. System as-built drawings and wiring details including one set of reproducible masters. 

2. System operation, installation and maintenance manuals.

3. Commissioning reports required by AS 2220.2 (ref. section 11.1)

Services 
1. The contractor shall warrant the entire system against mechanical and electrical defects for a period described in the contract general conditions.  This period shall begin upon completed certification and test of the system or upon first beneficial use of the system, whichever is earlier.  The EWIS subcontractor or manufacturer shall offer for the owner's consideration at the time of system submittal a priced inspection, maintenance, testing and repair contract in full compliance with the requirements of AS 1851.10.

2. The services offered under this contract shall be performed at no charge during the first year after system acceptance and the owner shall have the option of renewing for single or multiple years upon completion of the warranty period.   

3. The contractor performing the contract services shall be qualified and accredited to maintain ongoing certification of the completed system to the relevant authority having jurisdiction.

N.
Specific System Operations

1. Smoke Detector Sensitivity Adjust:  A means shall be provided for adjusting the sensitivity of any or all addressable intelligent detectors in the system from the system keypad. Sensitivity range shall be within the allowed Australian Standards window and have a minimum of 9 levels.

2. Alarm Verification: Each of the intelligent addressable smoke detectors in the system may be independently selected and enabled to be an alarm verified detector. The alarm verification delay shall be fixed at 15 seconds in accordance with the requirements of AS 4428.1.

3. Point isolate: Any addressable device or conventional circuit in the system may be isolated or de-isolated through the system keypad.

4. Point Read: The system shall be able to display or print the following point status diagnostic functions:

Device status and state

Device type

LED polling status

Custom device address and label

View analog detector values

All program parameters

5. System Status Reports: Upon command from an operator of the system, a status report will be generated and printed, listing all system status.

6. System History Recording and Reporting:

All FACPs shall contain history logs stored in non volatile flash memory such that if the power and batteries are disconnected from the system, the history log is not lost. Systems that use volatile memory for history storage are not acceptable substitutes. The history log shall have a minimum capacity of 4,000 events. The entire history log shall be backed up by a “shadow” history log, which can only be erased by a manufacturer’s technician with an appropriate level of password access. Each event shall be stored and time and date stamped.  The contents of the history buffer may be manually reviewed, one event at a time, or printed in its entirety.  The history buffer shall use non-volatile memory.

7. Automatic Detector Maintenance Alert: The fire alarm control panel shall automatically interrogate each intelligent detector and shall analyze the detector responses over a period of time. If any intelligent detector in the system responds with a reading that is above or below normal limits, then the system will enter fault mode, and the particular detector will be annunciated on the system display, and printed on the optional printer. This feature shall in no way inhibit the receipt of alarm conditions in the system, nor shall it require any special hardware, special tools or computer expertise to perform.

8. 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.

9. Occupant Warning Silence Operation: The FACP shall have the ability to program each output circuit (building occupancy warning audio and visual, relay, speaker etc) to deactivate upon depression of the occupant warning isolate button.

10. 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. Non-alarm functions are a lower priority than fire alarm initiating devices.

SYSTEM COMPONENTS 
Where required, system components shall meet the following requirements:

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.

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.

Strobe lights (where required)
Shall meet the requirements of the Disabilities Discrimination Act, be fully synchronized to ISO8201:

Alphanumeric LCD Type Annunciator:  

1. The alphanumeric display annunciator shall be a supervised, remotely located back-lit LCD display containing a minimum of eighty (80) characters for alarm annunciation in clear English text.

2. The LCD annunciator shall display all alarm and fault conditions in the system.  

3. An audible indication of alarm shall be integral to the alphanumeric display.

4. It shall be possible to connect up to 32 LCD displays to the FACP.

5. LCD annunciators shall be able to be configured to display selected information only from the FACP or configured to mimic all information from the FACP.

Addressable Devices - General

1. Addressable devices shall use simple to install and maintain decade decimal address switches.  Devices shall be capable of being set to an address in a range of 001 to 159.

2. Addressable detectors and modules, which use a binary-coded address setting method, such as a DIP-switch, or require special hand held programming devices, or set an automatic address at the panel are not an acceptable substitute.

3. Sensors shall be intelligent (analogue) and addressable, and shall connect with two wires to the fire alarm control panel Signaling Line Circuits (addressable loops).

4. Addressable smoke and thermal sensors shall provide dual alarm and power/polling LEDs.  Both LEDs shall flash green under normal conditions, indicating that the sensor is operational and in regular communication with the control panel, and both LEDs shall be placed into steady red illumination by the control panel, indicating that an alarm condition has been detected. An output connection shall also be provided in the base to connect an external remote alarm LED.

5. The fire alarm control panel shall permit detector sensitivity adjustment through field programming of the system.  The fire alarm control panel shall have the facility to automatically adjust the sensitivity on a time-of-day/date basis.

6. Using software in the FACP, sensors shall automatically compensate for dust accumulation and other slow environmental changes that may affect their performance. The sensors shall be listed by UL and SSL as meeting the calibrated sensitivity test requirements of the appropriate standards.

7. The sensors shall be ceiling-mount and shall include a separate twist-lock base with tamper proof feature. Bases available shall include a sounder base with a built-in (local) sounder rated at 85 DBA minimum, a relay base and an isolator base designed for Style 7 (redundant path) applications.

8. The sensors shall provide a test means whereby they will simulate an alarm condition and report that condition to the control panel. Such a test may be initiated at the detector itself (by activating a magnetic switch) or initiated remotely on command from the control panel.

9. Sensors shall also store an internal identifying type code that the control panel shall use to identify the type of device (ION, PHOTO, THERMAL).

10. Sensors will operate in an analog fashion, where the sensor simply measures its designed environment variable and transmits an analog value to the FACP based on real-time measured values. The FACP software, not the sensor, shall make the alarm/normal decision, thereby allowing the sensitivity of each sensor to be set in the FACP program and allowing the system operator to view the current analog value of each sensor.

11. Addressable devices shall store an internal identifying code that the control panel shall use to identify the type of device. 

12. A magnetic test point shall be provided to test sensors. Sensors shall report an indication of an analog value more than 100% of the alarm threshold when under magnetic test.

13. Addressable modules shall mount in a square 100 mm square, 54 mm deep electrical box.  An optional surface mount lexan enclosure shall be available.

Addressable Manual Fire Alarm Call points

1.
Addressable manual fire alarm call points shall, send data to the panel representing the state of the manual switch and the addressable communication module status. They shall use a key operated test-reset lock, and shall be designed so that after actual emergency operation, they cannot be restored to normal use except by the use of a key.

2.
All operated stations shall have a positive, visual indication of operation and utilize a key type reset.

3.
Manual fire alarm call points shall be constructed of Lexan with clearly visible operating instructions provided on the cover. The word FIRE shall appear on the front of the stations in raised letters in accordance with Australian Standards.

Intelligent Photoelectric Smoke Sensors

1.
The sensors shall use the photoelectric (light-scattering) principal to measure smoke density and shall, on command from the control panel, send data to the panel representing the analog level of smoke density in real time.

2.
The sensors shall have nine sensitivity levels and nine pre-alarm sensitivity levels selectable in software and be sensitive to a minimum obscuration of 1.6 % per metre.

Intelligent Multi Criteria Acclimatising Detector (Where Required)
1.
The intelligent multi criteria detector shall be an addressable device that is designed to monitor a minimum of photoelectric and thermal technologies in a single sensing device.  The design shall include the ability to adapt to its environment by utilizing a built-in microprocessor to determine it's environment and choose the appropriate sensing settings.  The detector design shall allow a wide sensitivity window, no less than 3 to 12% per metre obscuration.  This detector shall utilize advanced electronics that react to slow smoldering fires and thermal properties all within a single sensing device.  

2.
The microprocessor design shall be capable of selecting the appropriate sensitivity levels based on the environment type it is in (office, manufacturing, kitchen, car park etc.).  They shall have the ability to automatically change the sensitivity setting as the environment changes e.g. as walls are moved or as the occupancy use changes.  Multi criteria sensors that have to be manually changed in software to a profile or setting to suit a changed environment are not considered an acceptable alternative.

3.
The intelligent multi criteria detection device shall include the ability to combine the signal of the thermal sensor with the signal of the photoelectric signal in an effort to react hastily in the event of a fire situation.  It shall also include the inherent ability to distinguish between a fire condition and a false alarm condition by examining the characteristics of the thermal and smoke sensing chambers and comparing them to a database of actual fire and deceptive phenomena.
Intelligent Thermal Detectors

Thermal detectors shall be intelligent addressable devices rated at 58 degrees Celsius and have a rate-of-rise element rated at 9.4 degrees C per minute. It shall connect via two wires to the fire alarm control panel signalling line circuit.
Intelligent Duct Smoke Detector (Where required)
1.
The duct smoke detector housing shall include an intelligent photoelectric detector and a form C alarm relay.

2.
When sufficient smoke is sensed, an alarm signal is initiated at the FACP, and appropriate action taken to change over air handling systems to help prevent the rapid distribution of toxic smoke and fire gases throughout the areas served by the duct system.

Addressable Dry Contact Monitor Module

1.
Addressable monitor modules shall be provided to connect one supervised zone of conventional alarm initiating devices (any N.O. dry contact device) to one of the fire alarm control panel SLCs (addressable loops).

2.
An LED shall be provided that shall flash under normal conditions, indicating that the monitor module is operational and in regular communication with the control panel.

3.
For difficult to reach areas, the monitor module shall be available in a miniature package and shall be no larger than 70 mm x 32 mm x 13 mm. This version need not include an LED.

Addressable Relay Module

Addressable Relay Modules shall be available for HVAC control and other building functions.  The relay shall be form C and rated for a minimum of 2.0 amps resistive or 1.0 amp inductive.  The relay coil shall be magnetically latched to reduce wiring connection requirements, and to insure that 100% of all auxiliary relay may be energized at the same time on the same pair of wires.

Isolator Module

1.
Isolator modules shall be provided to automatically isolate wire-to-wire short circuits on an SLC (addressable loop circuit) and branch from the circuit. The isolator module shall limit the number of modules or detectors that may be rendered inoperative by a short circuit fault on the SLC loop segment or branch. At least one isolator module shall be provided for each floor or protected zone of the building.

2.
If a wire-to-wire short occurs, the isolator module shall automatically open-circuit (disconnect) the SLC. When the short circuit condition is corrected, the isolator module shall automatically reconnect the isolated section.

3.
The isolator module shall not require address-setting, and its operations shall be totally automatic. It shall not be necessary to replace or reset an isolator module after its normal operation.

4.
The isolator module shall provide a single LED that shall flash to indicate that the isolator is operational and shall illuminate steadily to indicate that a short circuit condition has been detected and isolated.

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.

EXECUTION

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 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.

TEST:

The service of a competent, factory-trained engineer or technician authorised by Notifier / FireSense of the fire alarm equipment shall be provided to technically supervise and participate during all of the adjustments and tests for the system during final commissioning. 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 trouble signal actuates.

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

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

G.
Ground all circuits and verify response of trouble signals.

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

I.
Check installation, supervision, and operation of all intelligent smoke detectors.

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.

K.
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.

FINAL INSPECTION:

At the final inspection, a FireSense staff member of the major equipment in conjunction with the contractor shall demonstrate that the installed fire alarm and detection system functions properly in every respect to the requirements of UWS
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 shall be provided by Notifier / FireSense
B.
The contractor and a Notifier /FireSense 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.

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 of part of this installation.
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