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SECTION 16720

FIRE DETECTION AND ALARM SYSTEM

PART 1: GENERAL

1.01 SECTION INCLUDES

A. Integrated, low voltage, modular Fire Detection and Alarm System, but not limited to the
following:
1. Master system CPU and share units including all fire detection.
2. Circuit interface panels including all modules.
3. Power supplies, batteries and battery chargers.
4. Equipment enclosures.
5. Intelligent addressable manual pull stations, heat detectors, analogue smoke detectors,

strobe lights both internal and external alarm monitoring modules, and supervised
control modules.

6.  Conventional non-addressable devices as required for performance to this Specification.
7. Audible and visual evacuation signals.
8. Color graphic displays and historical archiving.
9. Software and firmware as required to provide a complete functioning system.
10. Wiring and raceways.
11. Installation, testing and certification and training.
1.02 RELATED SECTIONS:
A.  Division 15 Mechanical.
B.  Section 16730 Security Systems

1.03 REFERENCES

A. FM AG Factory Mutual - Approval Guide.

B. NFPA 70 National Electrical Code.

C. NFPA 72A Local Protective Signaling Systems.

D. NFPA 72B Auxiliary Protective Signaling System.

E. NFPA 72C Remote Station Protective Signaling System.
F. NFPA 72D Proprietary Protective Signaling Systems.
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NFPA 72E

NFPA 72F

NFPA 72G

NFPA 72H

NFPA 101

NFPA 92A

UL 228

UL 268

UL 268 A

UL 346

UL 464

UL 521

UL 864

UL 1076

UL 1481

UL 1638

UL 1711

UL 38

Automatic Fire Detectors.
Emergency Voice/Alarm Communication Systems.
Notification Appliances for Protective Signaling Systems.
Testing Procedure for Protective Signaling Systems.
Life Safety Code.
Recommended practice for the smoke control systems.
Door Holders for Fire Protective Signaling Systems.
Smoke Detectors for Fire Protective Signaling Systems.
Smoke Detectors for Duct Applications.
Water flow Indicators for Fire Protective Signaling Systems.
Audible Signaling Appliances.
Heat Detectors for Fire Protective Signaling Systems
Control Units for Fire Protective Signaling Systems.
Proprietary Burglary/Grade AA.
Power Supplies for Fire Protective Signaling Systems.
Visual Signaling Appliances.
Amplifiers for Fire Protective Signaling Systems.

Manually Activated Signaling Boxes.

Codes and Standards of Local Authorities Having Jurisdiction.
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1.04 QUALITY ASSURANCE

A. Manufacturer: Firms regularly engaged in the manufacture of analogue fire protection
devices for a period exceeding ten years. The manufacturer shall have an installed base of
analogue systems as a reference. The Contractor shall contract with a single source for

supplying job materials, services and programming, including final inspection/test services for
the fire alarm system.

B.  Installer: Firms regularly engaged and qualified in installing fire alarm and detection systems
of the same type and design as specified. Include the names and locations of at least two such

installations. Specify type and design for each system and furnish documentation that the
system has performed satisfactorily for the preceding 18 months.

C.  Provide the services of a representative or technician from the manufacturer of the system,
experienced in the installation and operation of the type of system provided. The technician
shall supervise installation, software documentation, adjustment, preliminary testing, final
testing and certification of the system. The technician shall provide the required instruction to
the Owner's personnel in the system operation, maintenance and programming.

1.05 SUBMITTALS
A. Comply with Section 01300.
B. Include the following information in the equipment submittal:
1.  Power calculations:

a.  Battery capacity calculations.
b. Supervisory power requirements for all equipment.
C. Alarm power requirements for all equipment.
d.  Justification showing power requirements of the system power supplies.
e. Voltage drop calculations for wiring runs in worst case condition.

2. Complete manufacturer's catalog and data sheets including supervisory power usage,
alarm power usage, physical dimensions, finish and mounting requirements.

3. List of all types of equipment and components provided including model numbers,
mounting accessories and quantities.
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4. Submit panel configuration and interconnection of modules and all other data as
required to make an informed judgment regarding product suitability. As a minimum,
data shall be submitted for the following:

a.  Master system CPU including all fire detection and voice control modules.
b.  Circuit interface panels including all modules.

C. Power supplies, batteries and battery chargers.

d.  Equipment enclosures.

e. Intelligent addressable manual pull stations, heat detectors, analog smoke
detectors, alarm monitoring modules and supervised control modules.

f. Conventional non-addressable devices as required to indicate performance to the
Specification.

g.  Audible and visual evacuation signals and devices.

h.  Color graphic displays and historical archiving.

I Software and firmware as required to provide a complete functioning system.
J. Wiring.
5. Data describing more than one type of item shall be clearly marked to indicate the type

the Contractor intends to provide for a given application. The Engineer shall assume
that all options not crossed out in submitted material will be furnished for the project.
Submit copies of UL listing and/or FM approval data showing compatibility of the
proposed device or appliance and the panel being provided.

6.  Submit the following drawings for the proposed system:

a. Floor plans showing all initiating, end of line, supervisory, indicating appliances,
and output control devices, including circuit interface panels, enunciators,
printers, video display terminals, color graphic displays and main CPU locations.

b. Raceways, marked for size, conductor count with type and size, showing the
percentage of allowable National Electric Code fill used.

C. Indicate ambient sound levels used by the system layout designer for sound level
calculations and mathematical justification for signal placement to meet the code
required 15 dB above ambient for audible warning signals.

d. Wiring diagrams showing points of connection and terminals used for all
electrical connections to the system devices and panels.

e. Complete single-line riser diagram showing all equipment and the size type,
number of all conductors and interface with all other trades.
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7. Show a general layout of the complete system including equipment arrangement
specific to the equipment manufacturer’s requirements. It shall be the responsibility of
the Contractor to verify dimensions and assure compatibility of all other systems
interfacing with the fire alarm system:

a. Identify on the drawings, conduit and conductor sizes and types with number of
conductors in each conduit. Provide each conduit and device with a unique
identification. For addressable alarm initiation devices, the system identifier shall
be the system address for that device. Signals shall be sequentially numbered as
the address of the controlling module.

b. Indicate on the point to point wiring diagrams, interconnecting wiring within the
panel between modules, and connecting wiring to the field device terminals.

C. Provide mounting details of FACP and other boxes to building structure,
showing fastener type, sizes, material and embedded depth where applicable.

8. A complete proposed system database including a description of all logic strings,
control by event programming and point identification labels on a compact disk and in a
formatted printed form, required for off site editing. Uploading and downloading shall
be submitted for evaluation by the Owner. A programming manual shall accompany the
submitted program and shall be adequate to allow understanding, operation and editing
by the system owner.

9. Statements shall be included, with copies of required licensing verifying the
qualifications of the installer as specified.

10.  Provide samples for the various items.

11.  Provide description of operation as requested herein, to include all exceptions,
variances or substitutions listed at the time of bid

C. The contractor should be obtained and delivered a final certificate of approval to the owner
from the fire department (Civil Defense) for all fire alarm and detection works under this
contract.

1.06 OPERATIONS AND MAINTENANCE DATA
A. Comply with Section 01730.

B. A complete operation and maintenance manual with two sets of proposed installation
drawings shall be submitted for use in system test.

C. Prepare as built riser diagram showing all fire alarm related equipment, wire & conduit sizes,
numbers and connections.
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1.07 WARRANTY
A. Comply with the requirement of Section 01740.

B. Warranty all control equipment, analogue sensors and addressable I/O modules for
three years and all other materials, peripherals, installation and workmanship for one year
from date of Substantial Completion, unless otherwise specified.

C. Guarantee all wiring and raceways to be free from inherent mechanical or electrical defects
for one year from date of final acceptance of the system.

1.08 CIRCUITING GUIDELINES FOR INTELLIGENT SYSTEMS

A. All system sensors (ION/PHOTO/THERMAL) shall be of the addressable analogue type or
connect to intelligent loop via an intelligent /O module, or multizone, multipurpose
addressable I/0 module. Although each individual device point number and message shall be
displayed on the Master Controller's LCD, the initiating devices shall be zoned as follows to
provide the appropriate indication on the LED (GRAPHIC) annunciator.

B. Manual Fire Alarm Stations: Provide one alarm initiating zone per floor.
C. Area Smoke/Thermal Sensor: Provide one alarm initiating zone for each fire zone.
D. Waterflow Switches: Provide one alarm initiating zone per each waterflow zone.
E. A separate indication shall provide for the following:

1. Sensors at the top of each stairwell.

2. Fire main waterflow.

3. Valve tamper at fire pump.

4. Fire pump "Running" each pump.

5. Fire pump "Power Loss" each pump.

6. Fire pump "Phase Reversal" each pump.

7. Fire pump "Low Fuel".
F. Each of the following types of alarm communication or alarm indicating devices shall be

circuited, utilizing traditional indicating circuits or intelligent I/O module as follows:

1. Sounder and Strobe Lights: Provide sounder and strobe lights as shown on the
Drawings.

G. Addressable intelligent heat/smoke detectors shall be installed within the ceiling voids for void
height more than 800mm or any area contain low voltage cable tray or used return plenum.
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1.09 SYSTEM OPERATION
A.  Activation of any fire alarm initiating device shall cause the following actions and indications:

1. Display a custom message describing the device originating the alarm condition at the
local fire alarm control panel LCD alphanumeric  display. Remote LCD annunciators
shall display the alarm condition via unique messages as required by the system owner.
LED type annunciator displays, conventional and graphic style shall indicate alarm
zoning as specified.

a.  Audible/visual signals shall be silenceable from the fire alarm control panel by an
alarm silence switch. The alarm indication shall be transferred to a wvisual
indicator on the control panel and alarm signals shall resound for a subsequent
alarm condition, reported by a different device.

b. A signal dedicated to sprinkler system water flow alarm shall not be silenceable
while the sprinkler system is flowing at a rate of flow equal to a single head.

2. Provide for an alarm system closure for connection to an off-site reporting device.

3. Close all smoke doors shown on the Drawings to prevent the spread of smoke (as
applicable).

4. Record within the non-volatile system historical memory (chrono LINK) the occurrence

of the event, the time and date of occurrence and the device initiating the event.

B. Initiation of an alarm from a smoke detector installed in the supply air stream of any
stairwell pressurization fan or air handling unit not operating as part of an engineered
smoke removal system shall cause the shutdown of that fan.

C. Initiation of a verified alarm by any smoke detector installed in the atrium shall cause the
activation of atrium smoke exhaust fans, inlet dampers and relief dampers.

D. Activation of any supervisory circuit, supervised valve closure or fire pump trouble
shall cause the following actions and indications:

1. Display the origin of the supervisory condition report at the local civil defense
authority and at the local fire alarm control panel alphanumeric LCD display.

2. Activate supervisory audible and visual signals: Audible signals shall be silenceable
from the fire alarm control panel by an alarm acknowledge switch. The supervisory
indication shall be transferred to a visual indicator on the control panel and the
supervisory signals shall resound for a subsequent supervisory condition, reported by a
different device.

3. The capability to furnish an alarm system closure for connection to an off site
reporting device.

4. Record within chrono LINK the occurrence of the event, the time of occurrence and the
device initiating the event.

3470-2-2025-Spe-AG-FM Page 7 of 24
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E. Receipt of a trouble report, primary power loss, open or grounded initiating or signaling
circuit wiring, open, grounded or shorted indication system wiring, device communication
failure, battery disconnect at the fire alarm control panel shall cause the following actions and
indications:

1. Display at the local fire alarm control panel alphanumeric LCD display, the origin of the
trouble condition report.

2. Activate trouble audible and visual signals at the control panel and as shown on the
Drawings: Audible signals shall be silenceable from the fire alarm control panel by a
trouble acknowledge switch. The trouble indication shall be transferred to a visual
indicator on the control panel and the trouble signals shall resound for a subsequent
trouble condition reported by a different device.

3. Furnish an alarm system closure for connection to an off-site reporting device as
contracted for by the system user: Offsite trouble reports for primary system power
failure shall be automatically delayed for a period of time equal to 25% of the system
standby battery capacity to eliminate spurious reports as a result of power fluctuations.

4. Record the occurrence of the event, the time of occurrence and the device initiating the
event.

PART 2: PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A.  One manufacturer's brand shall be used throughout the project.
B. One manufacturer's product line shall be used for all termination equipment.

C.  All the fire detection and alarm system component shall be UL listed.

2.02 GENERAL EQUIPMENT AND MATERIAL REQUIREMENTS

A. All equipment shall be new and unused. All components and systems shall be designed for
uninterrupted duty. All equipment, materials, accessories, devices and other facilities covered
by this Specification or shown on the Drawings and installation specifications shall be the
best suited for the intended or if provided by different manufacturer, recognized as compatible
by both manufacturers.

B. Service Availability: The supplier shall have sufficient stock on hand and shall have a fully
quipped service organization capable of guaranteeing response time within 8 hours of service
calls, 24 hours a day, 7 days a week to service completed systems.

3470-2-2025-Spe-AG-FM Page 8 of 24
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2.03 CONTROL PANEL REQUIREMENTS

A. Control panel shall be an intelligent response controller. The controller shall be modular for
ease of installation, maintenance, and configuration. The controller shall be capable of
supporting up to 3000 supervised inputs/outputs per single line network without any change
in hardware. The controller shall have an 80 character Liquid Crystal Display (LCD) that
offers (2) 40 character lines.

B. The controller shall differentiate between long term drift above the pre-alarm threshold
(maintenance alert, indicative of the need for cleaning) and a fast rise above the pre-alarm
threshold (indicative of a smoldering alert) on the LCD only and these shall not be confused
as a trouble or an alarm. The unit shall contain a real time clock, tactile feel keypad (16
keys), with 19 functions, 2 buttons for scrolling data on the LCK, 4 front panel switches for
Reset, Alarm and Trouble Silence, and Drill/All Call and 5 LED's for Normal, Alarm,
Supervisory, Trouble and Test/Program. The controller shall occupy 1 network slave.

C. During the normal state, the NORMAL LED (green) shall flash, the first line of the LCD
shall display the time in (HH:MM:SS) as well as the number of active points (AP) and the
number of disabled points (DP) in the system. When the control panel goes into the alarm
condition, the (green) NORML LED shall extinguish and the (red) ALARM LED shall light,
the buzzer shall pulsate and the LCD shall indicate the time, the number of messages waiting,
the type of alarm, the alarm zone or device number and the time that the ALARM occurred.
The second line shall be dedicated to the user specified message. To acknowledge, the
operator shall press the NEXT/ACK button, additional alarm waiting. If there are additional
alarms waiting, the operator shall acknowledge all pending alarms devices. The operator shall
press the ALARM SILENCE button, a new alarm shall cause the audible devices to the
RESET button, a new alarm shall cause the audible device to the RESET button. During
TROUBLE conditions, the amber TROUBLE LED shall light, the NORMAL LED shall
extinguish and the BUZZER shall pulsate. The display shall indicate "SUPERV OPEN" and
the zone or device number.

D. The operator shall silence the BUZZER BY acknowledging all messages and pressing the
TROUBLE SILENCE button. During the SUPERVISORY CONDITION the amber
SUPERVISORY LED shall light, the NORMAL LED shall go out, and the buzzer shall
pulsate. The LCD shall indicate ("SUPERV. SHORT") and the zone number. The operator
shall silence the buzzer by acknowledging all messages and pressing the TROUBLE
SILENCE button.

E. The Controller shall support and control any combination of up to 28 additional true
networked slave control modules, audio control panel (2/6 channel), serial annunciators and
switches. Each controller shall contain a printer/programming port for programming locally
via an IBM PC or down loading through modems from a remote PC. When operational, each
controller shall support a printer through the port and be capable of message routing. The
controller shall support up to 2 intelligent loop cards; each card shall support 96 intelligent
sensors and 96 intelligent modules. Each sensor shall respond to a panel poll for information
with an analog representation of measured fire related phenomena (smoke density, particles of

combustion, temperature) to prove end to end sensor response including the operation of the
sensor electronics. Systems which only monitor the presence of a conventional detector in an
addressable base shall not be acceptable.
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F. The Network Master shall have the following additional features without any changes in
hardware of firmware:

1. Logic statements.
2. Time controls.

3. Sequences.

4. Actions.

5. Weekday/holiday schedules.
6. Guard patrols.
7. Analogue value reporting of all analogue sensors and traditional zones.
8. Maintenance reporting by intelligent sensor.
9. Sensitivity setting by sensor (within UL limits).
10.  Sensitivity setting changed by time (day/night mode).
11.  Alarm verification by point or zone (0 to 60 Seconds).
12.  Print a history of sensors activating the verification cycle.
13.  On demand system condition printouts (status).
14.  Up to 99 priorities for any event driven relay/output.
15. Enabling and disabling of any system device and inputs.
16.  Ground fault detection on all system device and inputs.
17.  Three types of one man walktests.
18.  Normal and silent walktest.
19.  Field programmable walktest.

2.04 POWER SUPPLIES

A. Power supply/charger shall use one unit space in the cabinet and provide the means of
automatically supplying 24 V DC operating and emergency power to the system. The power
supply shall be capable of powering up to three (3) control modules simultancously. The
power supply shall be a minimum of 80% efficient, switch mode solid state design with built
in maximum transient protection (up to 65 kV) including UL recognized EMI filter, spark
gaps, either 3.5 or 7.0 Amp output) of usable, fully regulated, power limited 24 V DC to the
operate listed signaling devices. In addition, the power supply shall provide 24 V DC to
operate one (1) distributed amplifier. The power supply shall provide diagnostic LED’s to
notify the operator upon AC power failure and/or the control unit CPU battery detection,
system ground fault detection when connected to the control unit and shall be capable of
charging from 5 AH to 60 AH batteries of either gel electrolyte no maintenance or nickel
cadmium. Upon AC power failure, the power supply shall automatically transfer the system
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to battery backup and power the system for 24 hours min. or until the AC power is restored.
The power supply shall not require connection to a control panel and shall use one unit space

in the cabinet. The battery charger may be disabled to provide additional auxiliary output
power if required.

B. Features:
1. High efficiency magnetic field switch mode design.
2. Completely power limited.
3. 100% fully regulated power supply.
4. Primary power (AC) presence monitor.
5. Automatic/demand battery charger circuit.
6. Dual 3.5 A output with electronic current limiting.
7. All conditions monitored and displayed on CM 1 N/RMDP-1 N LCD.
8. Ground fault detection circuit.
9.  Battery monitor circuit; Hi/Lo voltage and open.
10. Lead acid and NI-CAD compatible.
11.  5-60 AH battery charging capacity.
12. Instant transfer to battery upon thermal overload.
13.  Relay outputs for alarm, trouble, supervisory condition.
14. Dedicated output for distributed amplifiers.
15. Transient protected to 6 kV.

2.05 PRINTERS

A Printers shall be UL 864 listed and shall be an automatic type with code, time, date,
location, category, and condition.

B The printer shall provide hard-copy printout of all changes in status of the system and shall
time-stamp such printouts with the current time-of-day and date. The printer shall be
standard carriage with 80-characters per line and shall use standard pin-feed paper. The
printer shall be enclosed in a separate cabinet suitable for placement on a desk top or table.
The printer shall communicate with the control panel using an interface complying with
Electrical Industries Association (EIA) standard EIA-232D. Power to the printer shall be
automatic 100-230 VAC, 60 Hz. The printer shall be A3, color type.
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2.06 INTELLIGENT LOOP 1/0 CARD

A. The I/O card shall plug into 1 slot in the controller (master or slave) and shall serve as the
interface between the controller and the addressable intelligent analog sensors and single and
multi-zone I/O modules. The I/O Card shall be capable of supporting and providing positive
point identification for up to 96 intelligent sensors and 96 I/O modules or 12 multi-zone I/O
modules or may be intermixed. The I/O card shall contain its own dedicated resident central
processor unit (CPU) and shall provide power, process, store and control and communicate
with sensors and I/O modules.

B.  The Controller through the I/O card shall provide for sensitivity adjustment and alarm
verification by point, process the analogue values from all intelligent devices on loop and

determine Normal, Alarm, and Trouble conditions. For Style 4 operation, the intelligent loop
is not returned to the I/O, and branch circuits (T-Tape) may be made off the loop. For Style

6 operation, the intelligent loop returns to the I/O and if a single conductor breaks in the loop,
the system shall continue to detect any alarm condition. ~Communication with up to 192
devices or addresses shall be performed every 4 seconds or less. The average time to detect
an alarm shall be 3 seconds or less. The polling time for the system shall remain the same
regardless of the number of intelligent loops in the system up to the maximum of 16 loops.

2.07 INTELLIGENT PERIPHERAL REQUIREMENTS

A. Provide intelligent analogue smoke and thermal sensors as shown. All intelligent sensors,
single I/O modules and multi-zone modules shall communicate with the I/O card over 2 wires
(twisted pair). The address shall be dialed in at the sensor by the installer using the rotary
switches located in the sensor head or module. All intelligent analogue sensors shall be
interchangeable, ceiling mountable and shall use common twist-lock bases. All sensors shall
provide dual alarm LEDs. Both LEDs shall flash under normal operating and communication
conditions and both LEDs shall illuminate at a steady state when the sensor's sensitivity level
(analog value) exceeds the predetermined limit and commands from the control panel place
the sensor into the alarm state. All sensors shall include a test means, whereby the sensors
that have entered the alarm verification mode shall be displayed on the Network Master LCD
display, or be vectored to a hard copy printer, or by locally activating the sensor's internal
magnetic switch.

B. Activating the sensor remotely by a control panel command without the control panel being in
other than the test mode, shall not be allowed. @When sensors reach a predetermined
sensitivity, the Network Master shall automatically display a maintenance alert message. All
single I/O modules shall contain an alarm LED that shall flash during normal operation and
communication and shall go to a steady state when commanded by the control panel that an
alarm or supervisory value has been detected:

1. Intelligent Ionization Sensor: Intelligent Ionization Sensor shall connect with 2 wires
(twisted pair) to the I/O card and shall be easy to install into a twist-lock base. The
sensor shall incorporate a built in type identification so that the system can identify the
type of sensor. The sensor shall be continually monitored to measure any change in
sensitivity due to the environment (dirt, smoke, temperature, humidity, etc.). The
sensor shall use the ionization principle to measure products of combustion. The sensor
shall provide advanced indication of the analog value of the products of combustion to
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the control panel that maintenance is required, to reduce the requirement to inspect
routinely all sensors in order to ensure normal operation.  Sensor sensitivity shall be
adjustable per device (within UL limits). The unit shall have built-in heat detection
elements (dual technology).

2. Intelligent Photoelectric Sensor: Intelligent Photoelectric Sensor shall connect wires
(twisted pair) to the I/O card. The sensor shall be easy to install into a twist-lock base.
The sensor shall incorporate a built in type identification so that the system can identify
the type of sensor. The sensor shall be continually monitored to measure any change in
sensitivity due to the environment (dirt, smoke, temperature, humidity, etc.). The
sensor shall use the photoelectric principle to measure smoke density and shall, on
command from the control panel, send data to the panel representing the analog value
of the smoke density. The sensor shall provide advanced indication of the analog value
of the level of smoke density to the panel that maintenance is required, to reduce the
requirement to inspect routinely all sensors in order to ensure normal operation. The
sensor sensitivity shall be adjustable by device. The unit shall have built-in heat
detection elements (dual technology).

3. Intelligent Thermal Sensor: Intelligent Analog Thermal Sensor shall connect with 2
wire (twisted pair) to the I/O card and shall be easy to install into a twist-lock base.
The sensor shall incorporate a built in type identification so that the system can
identify the type of sensor. The sensor shall be continually monitored to measure
any change in sensitivity, due to the environment (dirt, temperature, humidity, etc.).
The sensor shall use dual solid state from 10 °C, to + 60 °C and provide a fast
response to rapid increases in temperature. The sensor, on command from the
control panel, shall send data to the panel representing the analogue value of the
ambient temperature.

4. Intelligent Duct Sensor: The in-duct sensor housing shall accommodate an intelligent
photoelectric  detector that provides continuous analogue monitoring and alarm
verification from the panel. When sufficient smoke is sensed, an alarm signal shall be
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.

5. Intelligent Monitor Module: Intelligent Monitor Module shall be used to connect a
supervised conventional initiating device or zone of supervised conventional initiating
devices (water flow switches, tamper switches, manual pull stations, 4 wire smoke
detectors, conventional 4 wire duct/plenum detectors, etc. to one of the 2 wire intelligent
analog loop cards. The module shall mount in a 100 mm square, 6 mm deep electrical
box and shall be capable of Class "A" or "B" supervised wiring to the initiating device.
In order to maintain proper supervision, there shall be no T-taps allowed on Class "A"
lines. The module (Class "B" only) shall mount behind the manual station in a single
gang electrical box. The monitor module shall provide address setting means using
rotary decimal switches and also store an internal identifying code which the control
panel shall use to identify the type of device. The monitor module shall contain an
integral LED that flashes each time the monitor module is polled.
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6. Intelligent Control Module: Intelligent Control Module shall be used to connect and
supervise conventional indicating devices or zone of indicating devices that require an
external power supply, such as horns, strobes, bells, speakers or telephones to one of
the 2 wire intelligent analog loop 1/O cards (Class "A" or "B"). The control Module
shall be capable of operating as a relay (dry contact form C), to control door holders,
air handling units etc. The module shall mount in a 100 mm square, 6 mm deep
electrical box and shall be capable of Class "A" or "B" supervised wiring to the
indicating or control device. The control module shall provide address setting means
using rotary decimal switches and also store an internal identifying code which the
control panel shall use to identify the type of device.

7. Isolating Module: Isolating Module shall be an automatic switch, which will open when
the intelligent loop voltage drops below 4 Volts. The isolating module shall be placed
between groups of sensors/intelligent modules on the loop in order to protect the
intelligent loop if a short (less than 4 Volts) should occur. If a short occurs between
any two isolators, then both isolators shall switch to open circuit conditions and isolate
the group of sensors/modules between them. The remaining devices on the intelligent
loop shall continue to operate and communicate normally.  The number of devices
between isolators shall be 15 or less. The isolator shall be designed to mount in a 100
mm square, 50 mm electrical box.

8. Remote Zone Module (RZM): Remote Zone Module Class B shall be a multi-zone,
multipurpose addressable I/O module that shall connect to the I/O card loop. The RZM
shall provide eight 2 wire inputs selectable for alarm, supervisory, or security initiating
circuits (2 wire smoke detectors, waterflow, heat, tamper, etc.). The eight 2-wire inputs
shall be jumper selectable for standard N/O devices or verifiable standard 30 seconds 2
wire smoke detectors. It shall provide two supervised single channel outputs (bells,
horns, strobes, etc.), two supervised dual channel outputs that may be selected as
audible circuits, (speakers, telephones, etc.,) and two non-supervised form C dry relay
contacts (elevator recall, doors holders, fans, etc.). The RZM shall have two rotary
switches for address selection and dipswitches for setup selection. If the RZM is not
polled or loses communication with the I/O card, it shall become a stand alone unit and
perform all preprogrammed functions unless there is a loss of 24 V DC power. The
RZM shall use | unit mounting space mount in any of the standard cabinets or mount
in it's own unique cabinet.

9.  Audible/Visible Appliances: The unit shall be suitable for indoor and outdoor
applications. The unit shall conform to the following minimum specification:

30 candella for indoor application and 110 candella for outdoor application.
Compatible with Americans with Disabilities Act (ADA) requirements.

It shall be possible to mount horizontally or vertically.

24 V DC powered Xenon flashtube.

Wiring terminals shall be separate for both auto/power.

Synchronous type.

Built in horn model.

©me a0 o
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h.  Flash rate 1 Hz.

i Sound pressure level 87 dB at 3m.

J- The unit shall be suitable for installation in the environment prevailing at the
location of the project.

2.08 PERIPHERAL EQUIPMENT

A. Provide manual station as shown on the Drawings. The single action manual station shall be
of the non-coded type with terminals and shall contain an internal toggle switch. Red manual
stations shall be constructed of rugged aluminum with a key reset switch for positive resetting
action and shall be available with an optional break glass rod. The manual station shall be
used with the addressable monitor module where point addressability is required. The manual
station shall mount to a standard single gang switch box or an optional red surface mount
box.

2.09 VISUAL NOTIFICATION APPLIANCE

A. Visual notification appliance shall have high intensity optic lens and flash tubes. Strobes shall
flash at approximately 1 flash per second and a minimum of 1 candela (8,000 peak candle
power). Strobe shall be semi-flush mounted.

2.10 COMBINATION AUDIBLE/VISUAL NOTIFICATION APPLIANCES

A. Combination audible/visual notification appliances shall provide the same requirements as
individual units except they shall mount as a unit in standard back boxes. All units shall be
factory assembled. Any other audible indicating appliances employed in the fire alarm
system shall be approved by the authority having jurisdiction.

2.11 REMOTE GRAPHIC ANNUNCIATOR

A. Graphic annunciator shall have a plan view of each floor. Each zone shall be indicated by an
LED lamp shown in its relative position in the building. Three individual lamps shall be
provided for each zone and shall illuminate for an abnormal condition in that zone. Lamps
shall be red for alarm conditions, yellow for supervisor condition and amber for trouble
condition. Plan views shall be approximately to scale and in no case smaller than 375 mm in
length or width. Annunciator shall have a door with piano hinge and two point cylinder local
or two cylinder locks. Lock shall be operable using the same key as the control panel.
Annunciator shall contain a lamp test switch, audible trouble signal and a trouble switch to
silence the audible alarm, but not extinguish the trouble lamp. Annunciator shall be semi-
flush mounted.
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2.12 CONVENTIONAL DETECTORS USED WITH CONVENTIONAL ZONE MODULE OR
REMOTE ZONE MODULE

A. Ionization detector shall contain two ionization chambers and a solid state indicator lamp. The
detector shall include provision for field adjustment and measurement of sensitivity using an
appropriate test instrument and to change the detector's sensitivity as required without
removing the detector from its mounting base.

B. Photoelectric detector shall contain a long life supervised LED emitting diode as its light
source, a photo diode as its receiver and a solid state indicator lamp. The detector shall
include provisions for field measurement of its sensitivity. It shall be possible to electrically
check the detector's sensitivity using an appropriate test instrument.

C. Thermal detector shall be either fixed temperature/rate of rise, or a rate compensated detector
as shown on the Drawings.

2.13  MANUAL STATIONS, INTELLIGENT

A. Provide intelligent manual stations where shown on the Drawings, to be flush or surface
mounted as required:

1. Stations shall be equipped with terminal strip and pressure style screw terminals for the
connection of field wiring.

2. Manual stations shall be addressable and identifiable by the master fire alarm control
panel:

a.  Address assignments shall be set electronically and shall reside within the station
in non-volatile memory.

b.  Devices using rotary switches, pins, jumpers or staples are not acceptable.

3. Surface mounted stations where shown on the Drawings shall be mounted using a
manufacturer's prescribed matching baked red enamel outlet box.

2.14  REMOTE CONVENTIONAL ZONE MODULE

A. Provide for integration of compatible 2 wire and shorting style contact devices into the analog
signaling circuit, with the following capabilities:

1.  Communication interaction with the analog signaling circuit having the capability of
reporting alarm or trouble conditions from the devices monitored.

2. Compatibility with ionization and photoelectric and linear beam style smoke detectors,
heat detectors and all listed contact type devices:

a. The system manufacturer shall have specifically listed heat, smoke,

ionization, linear beam detectors for use with the remote conventional
zone module.
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3. Module shall be equipped with terminal strip and pressure style screw terminals for
connection of the device and systems communications field wiring. The module
shall also have an on board alarm LED furnished with the cover plate.

4. The module shall be addressable and identifiable by the master fire alarm control panel:

a.  Address assignments shall be set electronically and shall reside within the module
in non-volatile memory.

b. Devices using rotary switches, pins, jumpers or staples shall not be acceptable.
5. Modules shall be installed where shown on the Drawings using industry standard 100
mm square electrical outlet boxes; flush, surface, weatherproof as required for the area
indicated.
2.15 EMERGENCY AUTO
DAILER
1.

The auto dialer shall be a fully programmable and digital announcer, designed
for message notification. Once a contact input is detected, it shall dial up to eight

(8) phone numbers and play a prerecorded message of up to one (1) minute in
length.

2.  Low voltage wiring shall be used and positive screw terminal connectors shall
be provided for installation wiring. The auto dialer shall be mountable right to the
surface of the wall or in a customer-supplied junction box cabinet, and shall require
a customer supplied external phone line and jack.

PART 3: EXECUTION

3.01 INSTALLATION

A. Perform work in accordance with the requirements of NEC, NFPA 70 and
NFPA 72 (A toG).

B. Fasten equipment to structural members of building or metal supports
attached to structure, or to concrete surfaces.

1. Use clamping devices for attaching to structural steel, or when
clamping is impractical, obtain written authority to weld or to drill.

2. Fasten equipment to concrete or masonry with expansion anchors.

3. Fasten equipment to drywall by screws into studs, and to metal
wall panels by weld studs, bolts or self tapping metal screws.

4. Do not install conduit raceways and boxes in positions that
interfere with the work of other trades identification shall be in
accordance with the manufacturer’s requirements. .
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on and.uit '
Attach nameplates on panels or other components as specified.

6.  All the fire detection and alarm system cables shall be fire resistant cables
according to BS 6387 Categories C, W & Z.

3.02  DEVICES

Relays and other devices to be mounted in auxiliary panels shall be securely
fastened to avoid false indications and failures due to shock or vibration.

o — o s A
>

B. Wiring within sub-panels shall be arranged and routed to allow
accessibility to equipment for adjustment and maintenance.

C. Detectors shall be installed in accordance with NFPA 72. Detectors shall
be at least 300 mm from any part of any lighting fixture.  Detectors
shall be located at least 900 mm from diffusers of air handling systems.
Each detector shall be provided with appropriate mounting hardware as
required by its mounting location. Detectors which mount in free space
shall be mounted directly to the end of the stubbed down rigid conduit
drop. Conduit drops shall be firmly secured to minimize detector sway.
Where length of conduit drop from ceiling or wall surface exceeds 900 mm,
sway bracing shall be provided.

©“ 0T <
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D. Notification appliances shall be mounted a minimum of 2.4 m above
finished floor level unless limited by ceiling height or otherwise indicated.

o
e

Annunciator equipment provided shall be mounted where indicated.

-

F. Devices exposed to external weather shall be of special type and shall be
protected against humidity.

3.03  SPLICES AND CABLE TERMINATIONS

A. All splices shall be made using solderless connectors or compression type
terminal strips. All connectors shall be installed in conformance with the
manufacturer’s recommendations.

B. Crimp-on type spade lugs shall be used for terminations of stranded
conductors to binder screw or stud type terminals. Spade lugs shall have
upset legs and insulation sleeves sized for the conductors.

—_ e = = = ;g =
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3.04 CERTIFICATE OF COMPLIANCE

A. Complete and submit to the Engineer in accordance with NFPA 72, paragraph 2.2.2.

B.  Compliance list:
1. Submit point to point compliance statement with this specification.
2. Where the proposed system does not comply or accomplish the stated function or

specification in a manner different from that described and specified; a full description
of the deviation shall be provided.

3. Where a full description is not provided, it shall be assumed that the proposed system
does not comply with the requirements in the specification.

3.05  FIELD QUALITY CONTROL
A. Testing, general:

1. All intelligent analog devices shall be tested for correct address and sensitivity using
test equipment specifically designed for the purpose. These devices and their bases shall
be tagged with adhesive tags located in an area not visible when installed, showing the
system address, initials of the installing technician and date.

2. Wiring runs shall be tested for continuity, short circuits and grounds before the system
is energized. Resistance, current and voltage readings shall be made as work
progresses.

a. A systematic record shall be maintained of all readings using schedules or charts
of tests and measurements. Areas shall be provided on the logging form for
readings, dates and witnesses.

b.  The acceptance inspector shall be notified before the start of the required tests.
All items found to be at variance with the Drawings or this Specification during
testing or inspection by the acceptance inspector, shall be corrected.

c. Test reports shall be delivered to the acceptance inspector as completed.

3. All test equipment, instruments, tools and labor required to conduct the system tests
shall be made available by the installing contractor. The following equipment shall be a
minimum for conducting the tests:

a.  Ladders and scaffolds as required to access all installed equipment.

b.  Multimeter for reading voltage current and resistance.

c.  Intelligent device programmer/tester.

d. Laptop computer with programming software for any required program
revisions.

e. Two way radios, flashlights, smoke generation devices and supplies.

f. Spare printer paper.

g. A manufacturer recommended device for measuring air flow through air
duct smoke detector sampling assemblies.
h.  Decibel meter.
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4. In addition to the testing specified to be performed by the installing contractor, the
installation shall be subject to test by the acceptance inspector.

5. System wiring: Fire alarm circuits shall be tested for continuity, grounds, and
short circuits.

6. The contractor shall be responsible for testing all the fire alarm equipment after
completion of work and prior to any inspection with a written report given as proof of
the condition of the system. All system devices and their circuits to be in first class
condition after completion of work.

7. After the completion of the installation of the fire alarm system, the contractor
shall perform a complete demonstration test for all the system devices in presence of the
owner and their consultant engineer.

B.  Acceptance testing:

1. A written acceptance test procedure (ATP) for testing the fire alarm system components
and installation shall be prepared by the engineer in accordance with NFPA 72, NFPA
72E NFPA 72H and this Specification. The Contractor shall be responsible for the
performance of the ATP, demonstrating the function of the system and verifying the
correct operation of all system components, circuits, and programming.

2. A program matrix shall be prepared by the installing contractor referencing each alarm
input to every output function affected as a result of an alarm condition on that input.
In the case of outputs programmed using more complex logic functions involving "any",

"or", "not", "count", "time", and "timer" statements; the complete output equation shall
be referenced in the matrix.

3. A complete listing of all device labels for alphanumeric annunciator displays and
logging printers shall be prepared by the installing contractor prior to the ATP.

4. The acceptance inspector shall use the system record drawings in co ordination with the
documents specified under paragraph 3.01 during the testing procedure to verify
operation as programmed. In conducting the ATP, the acceptance inspector shall
request demonstration of any or all input and output functions. The items tested shall
include but not be limited to the following:

a.  System wiring shall be tested to demonstrate correct system response and correct
subsequent system operation in the event of:

I Open, shorted and grounded intelligent analog signaling circuit.
ii.  Open, shorted and grounded network signaling circuit.

iii. Open, shorted and grounded conventional zone circuits.

iv. Open, shorted and grounded speaker, telephone circuits.

v. Intelligent device removal.

vi.  Primary power or battery disconnected.
vii. Incorrect device at address.
viii.  Printer trouble, off line or out of paper.
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b.  System evacuation alarm indicating appliances shall be demonstrated as follows:
i All alarm notification appliances actuate as programmed.
ii.  Audibility and visibility at required levels.

C. System indications shall be demonstrated as follows:

i. Correct message display for each alarm input at the control panel, each
remote alpha-numeric display and each CRT terminal.

il. Correct annunciator light for each alarm input at each annunciator and
color graphic terminal as shown on the Drawings.

iii.  Correct printer logging for all system activity.

d. System off-site reporting functions shall be demonstrated as follows:

i Correct zone transmitted for each alarm input.
ii. Trouble signals received for disconnect.
e. Secondary power capabilities shall be demonstrated as follows:
i. System primary power shall be disconnected for a period of time as

specified herein. At the end of that period, an alarm condition shall be
created and the system shall perform as specified for a period as specified.

il. System primary power shall be restored for 48 hours and system charging
current shall be normal trickle charge for a fully charged battery bank.

iii.  System battery voltages and charging currents shall be checked at the fire
alarm control panel using the test codes and displayed on the LCD display.

5. In the event of system failure to perform as specified and programmed during the ATP
procedure, at the discretion of the acceptance inspector, the test shall be terminated:

a. The installing contractor shall retest the system, correcting all deficiencies and
providing test documentation to the acceptance inspector.

b. The acceptance inspector may elect to require the complete ATP to be performed
again if, in his opinion, modifications to the system hardware or software warrant
complete retesting.

C. Changes made to a systems configuration program required by the acceptance
inspector or to comply with the systems operating parameters shall be validated
to ensure that in making the software programming change no other parts of the
systems operation were affected. The validation shall utilize system software
which meets the requirements of NFPA 72 Section 7-1.6 "System Reacceptance
Testing" as specified in the NFPA 72 National Fire Alarm Code 1993 edition.
Change validation methods other than that described shall not be considered
acceptable and shall allow the acceptance inspector to require the complete ATP
to be performed again.
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3.06 DOCUMENTATION

A. System documentation shall be furnished to the Owner and shall include, but shall not be
limited to the following:

1. System record drawings and wiring details including one set of reproducible masters
and drawings on compact disks in a DXF format suitable for use in a CAD drafting
program.

2. System operation, installation and maintenance manuals.

3. Written documentation for all logic modules as programmed for system operation with

a matrix showing interaction of all input signals with output commands.

4. Documentation of system voltage, current and resistance readings taken during the
installation, testing and ATP phases of the system installation.

5. System program showing system functions, controls and labeling of equipment and
devices. Also provide compact disks with system file.

3.07 TEST EQUIPMENT

A. Furnish all test equipment as required to program devices and test the system, specifically an
intelligent device tester and programmer.

3.08 SERVICES

A. 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.

B. The fire alarm system 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 NFPA 72 H.

1. The services offered under this Contract shall be performed during the first year after
system acceptance and the Owner shall have the option of renewing for single or
multiple years up to five years at the price quoted upon completion of the warranty
period.

2. The contractor performing the contract services shall be qualified and listed to maintain
ongoing certification of the completed system to the UL for specific installed system
listing.
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3.09 TRAINING

A. Comply with Section 01700.

B. The installation contractor shall provide training for a minimum of four employees of the
system user as follows:

1.

2.

Training in the receipt, handling and acknowledgement of alarms.

Training in the system operation including manual control of output functions from the
system control panel.

Training in the testing of the system including logging of detector sensitivity, field test
of devices and response to common troubles.

The total training requirement shall be a minimum of 18 hours, conducted on three
successive days, but shall be sufficient to cover all items specified.

Printed operating instructions and brief sub-system description in manual or handbook
form to be provided for each operator (trainee).

Training in preventive maintenance of console printers and other equipment inclusive of
replacing paper, tapes and bulbs.

END OF SECTION 16720
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1. LM-80 ( Approved Method for Measuring Lumen Maitenance of LED Light Sources)
2. LM-79 (Result of Luminous Flux — Result of Colorimetric Performance)
3. CB TEST Certification
4. CE Certification
5. EMC TEST REPORT
6. IEC - CB
7. IK
8. IP
9. Photo Bilogical test

\+.TM21_(enter a description of the LED light source tested. Then complete the fields labeled "LM-
80 Testing Details)
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SURFAGE LUMINAI
Lumingus flux (Lurninaire); 4000im

FIRE ALARM SYSTEM

Luminaire Wattage: 40W @ FIXED SMOWE DETEGTOR
E—=I— | Lamp colour tamparature [3000 K]
1 For Lighting premi quiring & high protection degree against dust & water. ® FIXED TEMPERATURE HEAT DETECTOR
[ Housing Made of injected polycarbonake . 1 Diffuser mada of Transparent Polycarbonate . ® MULTI DETE
IPE5 [Dust penetraion-protected, et-proof]
_.m bill with fasher
SURFACE LUMINAIRES,
Luminous fux. (Luminaire}: 4000im [F] MANUAL CALL BTATION
Luminaira Wattega: 40W
—=— Lamg ealeur temparaturs [B000 K] EaR] CONVENTIONAL FIRE ALARM PANEL
1 For Lighting premises requirng & high protection degree agalnst dust & water.
1 Houslng Made of Injected polycarbonate . [ Diffuser made of Transparent Polycarbonate . MR MONITOR MODULE
|PE5 [Dust panetration-protected, |et-proof]
Bmperature [-25 C] E R BEAM DETECTOR (RECEIVING ELEMENT)

SURFACE LUMINAIRE WITH SEMI-SPECULAR PARABOLIC LOUVERS
Luminous fux (Luminalre). 600 Im

Luminsire Wattage: 408

Lamp calour tampenmturs [3000 K]

MATERIAL : SEMI-SPECULAR SURFAGE FOR WIDE ANGLE
DISTRIBUTION, WITH PARABOLIC CROSS BLADES LOUVRE

Bl

BEAM DETECTOR (TRANSMITTING ELEMENT)

IP COLOR CAMERA

FIXED DOME INDOOR CAMERA,

LCD MONITOR
IN HIGHT PURITY ALUMINIUM { 99.86% ) POST ANODIZING
LOUVRE ID TC BE SAFE RETENTION BY S8ELF RETRACTING NETWORK VIDEQ RECORDER
BODY : SHEET STEEL WITH WHITE STOVE ENAMELLED =
BY SPRING TENSIONED CLIPS £ DATA OUTLET
O DATA RAGK
LED HIGH BAY LIGHT & TELEPHONE OUTLET
LAMP TYPE: LED 100w
® CLT: STO0K
Luminoua fure (Lumingirg): 1100 im m TELEPHONE FRAME
DIFFUSER : TEMPERED GLASS DIFFLUSER
IP-RATING : IP88 r Y TELEPHONE GUTLET AT HEIGHT 120cm
MOUNTING: SURFACE
LAMF TYPE: LED 24W POWER SYSTEM
el REFLECTOR: HIGH MIRROR ANODIZED ALUMINIUM
BODY MADE OF: DIE CAST ALUMINUM -
IMPACT RESISTANT WALL LUMINAIRE { IP 42 ) ELECTRIGAL QUTLET
A SINGLE PHASE ISOLAIOR 25A
FLOOD LIGHT LUMINAIRE
LAMP TYPE: LED 100W we
o g . M | AR ABOVE BUT WEATHERPROOF TYRE
REFLECTOR: PURE ANODIZED ALUMINILM.
BODY MADE OF: DIE-CAST ALUMINIUM R THREE PHASE ISCLAIOR 25A WEATHERPROGF TYRE
° FENCE FIXTURE
- LAMP TYPE: LED 11 W
SER: - .
R G, SINGLE PHASE - POWER SOCKET OUTLET Z0A_ (AT 120 om HEIGHT} SHOKE TYRE
. IMPAGT RESISTANT WALL (GEILING LUMINAIRE (1P 55) A SINGLE PHASE - SINGLE SCCKET CUTLET 10 A, (AT 30 cm HEIGHT) SHOKE TYPE
LAMP : LED 10 WATT
. WEATHER PROOF SINGLE. SOCKET OUTLET 10 A. (AT 120 cm HEIGHT) SHOKE TYPE
BODY : DIE CAST ALUMINIUM AND STAINLESS STEEL,
CRYSTAL GLASS WITH OPTICAL TEXTURE . SINGLE PHASE -DUPLEX SOCKET OUTLET 10 A. {AT 30 cm HEIGHT) SHOKE TYPE
SIZES TO BUIT 2201 V-50 Hz SUPPLY, WITH BUILT. IN CHARGEABLE BATTERY J—
— SUFFIENT FOR 3 HOURS (AT LEAST) it THREE FHASE -DISCONNECT SWITCH RATING 83A,WP
LAMP : LED BWATT
MATERIAL : BODY MADE OF DURABLE ANCDIZED
ALUMINUM WITH A POLISHED BRASS FINISH
THE UNITWILL BE SUPRLIED WITH AWALL FIXING
LIGHTING POLE, 8M HEIGHT WITH 1 LUMINAIRE, 1 x100 w 220V, LED 14000LM
2B | wInNEREAM N CPIRRAERE MME CAST FAHZ Al IRINI I HEY 1IN
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