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11 REFERENCES

SECTION 28 31 64.00 10

FIRE DETECTION AND ALARM SYSTEM, ADDRESSABLE

PART1 GENERAL

The publications listed below form a part of this specification to the extent referenced. The publications are referred to

within the text by the basic designation only.
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INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C62.41

(1991; R 1995) Recommended Practice for
Surge Voltages in Low-Voltage AC Power
circuits

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 1221

NFPA 70

NFPA 72

NFPA 90A

UL 1242

UL 1971

UL 268

UL 38

UL 464

UL 521

UL 6

UL 797

UL 864

(2002) Installation, Maintenance and Use of
Emergency Services Communications Systems

(2005) National Electrical Code
(2002) National Fire Alarm Code

(2002) Installation of Air Conditioning and
Ventilating Systems

UNDERWRITERS LABORATORIES (UL)

(2000; Rev thru May 2003) Electrical
Intermediate Metal Conduit -- Steel

(2002; Rev thru May 2004) Signaling Devices for
the Hearing Impaired

(1996; Rev thru Oct 2003) Smoke Detectors for
Fire Alarm Signaling Systems

(1999; Rev thru Jun 2001) Manual Signaling
Boxes for Fire Alarm Systems

(2003; Rev thru Oct 2003) Audible Signal
Appliances

(1999; Rev thru Oct 2002) Heat Detectors for
Fire Protective Signaling Systems

(2000; Rev thru May 2003) Rigid Metal Conduit
(2004) Electrical Metallic Tubing -- Steel

(2003; Rev thru Oct 2003) Control Units and
Accessories for Fire Alarm Systems
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12 SUBMITTALS

Government approval is required for submittals with a "G" designation; submittals not having a "G" designation are for
[Contractor Quality Control approval.][information only. When used, a designation following the "G" designation
identifies the office that will review the submittal for the Government.] The following shall be submitted in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:
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SD-02 Shop Drawings

Detail Drawings

Detail drawings, prepared and signed by a Registered Professional
Engineer or a NICET Level 3 Fire Alarm Technician, as specified.

SD-03 Product Data

Storage Batteries

Substantiating battery calculations for supervisory and
alarm power requirements.  Ampere-hour requirements for
each system component and each panel component, and the
battery recharging period shall be included.

Low Battery Voltage

Voltage drop calculations for notification appliance circuits to
indicate that sufficient voltage is available for proper appliance
operation.

Special Tools and Spare Parts

Spare parts data for each different item of material and
equipment specified, not later than [3] months prior to the
date of beneficial occupancy. Data shall include a complete list of
parts and supplies with the current unit prices and source of supply
and a list of the parts recommended by the manufacturer to be
replaced after [1] year of service.

Technical Data and Computer Software; G
Technical data which relates to computer

software.

Testing

Detailed test procedures, prepared and signed by a
Registered Professional Engineer or a NICET Level [3] [4] Fire
Alarm
Technician, for the fire detection and alarm system [60] |
days prior to performing system tests.

SD-06 Test Reports

Testing

Test reports, in booklet form, showing field tests performed to
prove compliance with the specified performance criteria, upon
completion and testing of the installed system. Each test report
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shall document readings, test results and indicate the final
position of controls. The Contractor shall include the NFPA 72
Certificate of Completion and NFPA 72 Inspection and Testing
Form, with the appropriate test reports.

SD-07 Certificates

Equipment

Certified copies of current approvals or listings issued by an
independent test lab if not listed by UL, FM or other nationally
recognized testing laboratory, showing compliance with
specified NFPA standards.

Qualifications

Proof of qualifications for required personnel. The installer
shall submit proof of experience for the Professional Engineer,
fire alarm technician, and the installing company.

SD-10 Operation and Maintenance Data

1.3 GENERAL REQUIREMENTS

1.3.1 Standard Products

Operating and Maintenance Instructions; G

[SiX] [ ] copies of operating manual outlining step-by-step
procedures required for system startup, operation, and shutdown.
The manual shall include the manufacturer's name, model number,
service manual, parts list, and complete description of equipment
and their basic operating features. [Six] | ] copies of
maintenance manual listing routine maintenance procedures,
possible breakdowns and repairs, and troubleshooting guide. The
manuals shall include conduit layout, equipment layout and
simplified wiring, and control diagrams of the system as
installed. The manuals shall include complete procedures for
system revision and expansion, detailing both equipment and
software requirements. Original and backup copies of all software
delivered for this project shall be provided, on each type of
media utilized. Manuals shall be approved prior to training.

Material and equipment shall be the standard products of a manufacturer regularly engaged in the manufacture of the
products for at least 2 years prior to bid opening. Equipment shall be supported by a service organization that can

provide service within 24 hours

132 Nameplates

of notification.

Major components of equipment shall have the manufacturer's name, address, type or style, voltage and current

rating, and catalog number on a noncorrosive and nonheat-sensitive plate which is securely attached to the

equipment.

1.3.3 Keysand Locks

Locks shall be keyed alike. Four keys for the system shall be provided.

134 Tags

Tags with stamped identification number shall be furnished for keys and locks.
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1.3.5 Verification of Dimensions

After becoming familiar with details of the work, the Contractor shall verify dimensions in the field and shall advise the
Contracting Officer of any discrepancy before performing the work.

136 Compliance

The fire detection and alarm system and the central reporting system shall be configured in accordance with NFPA
72; exceptions are acceptable as directed by the Contracting Officer. The equipment furnished shall be
compatible and be UL listed, FM approved, or approved or listed by a nationally recognized testing laboratory in
accordance with the applicable NFPA standards.

1.3.7 Qualifications
1.3.7.1 Engineer and Technician

a. Registered Professional Engineer with verification of experience and at least 4 years of current experience in the
design of the fire protection and detection systems.

b. National Institute for Certification in Engineering Technologies (NICET) qualifications as an engineering technician in
fire alarm systems program with verification of experience and current NICET certificate.

c. The Registered Professional Engineer may perform all required items under this specification. The NICET Fire
Alarm Technician shall perform only the items allowed by the specific category of certification held.

1.3.7.2 |Installer

The installing Contractor shall provide the following: NICET Fire Alarm Technicians to perform the installation of the
system. A NICET Level 3 Fire Alarm Technician shall supervise the installation of the fire alarm system. NICET
Level 2 or higher Fire Alarm Technician shall install and terminate fire alarm devices, cabinets and panels. An
electrician or NICET level 1 Fire Alarm Technician shall install conduit for the fire alarm system. The Fire Alarm
technicians installing the equipment shall be factory trained in the installation, adjustment, testing, and operation of the
equipment specified herein and on

the drawings.

1.3.7.3 Design Services

Installations requiring designs or modifications of fire detection, fire alarm, or fire suppression systems shall require
the services and review of a qualified fire protection engineer. For the purposes of meeting this requirement, a
qualified fire protection engineer is defined as an individual meeting one of the following conditions:

a. An engineer having a Bachelor of Science or Masters of Science Degree in Fire Protection Engineering from an
accredited university engineering program, plus a minimum of 2 years' work experience in fire protection
engineering.

b. A registered professional engineer (P.E.) in fire protection engineering.
1.3.8 Detail Drawings

The Contractor shall submit detail drawings consisting of a complete list of equipment and material, including
manufacturer's descriptive and technical literature, catalog cuts, and installation instructions. Note that the contract
drawings show layouts based on typical detectors. The Contractor shall check the layout based on the actual
detectors to be installed and make any necessary revisions in the detail drawings. The detail drawings shall also
contain complete wiring and schematic diagrams for the equipment furnished, equipment layout, and any other details
required to demonstrate that the system has been coordinated and will properly function as a unit. Detailed point-to-
point wiring diagram shall be prepared and signed by a Registered Professional Engineer or a NICET Level 3 Fire
Alarm Technician showing points of connection. Diagram

shall include connections between system devices, appliances, control panels, supervised devices, and equipment
that is activated or controlled by the panel.
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14 SYSTEMDESIGN
14.1 Interface With Existing Fire Alarm Equipment

The equipment specified herein shall operate as an extension to an existing configuration. The new equipment shall
be connected to an existing control panel in the existing part of the building. Existing control equipment shall be
expanded, modified, or supplemented as necessary to extend the existing control and monitoring functions to the new
points or zones. New components shall be capable of merging with the existing configuration without degrading the
performance of either system. The scope of the acceptance tests of paragraph Testing shall include aspects of
operation that involve combined use of both new and existing portions of the final configuration.

1.4.2 Interface With other Equipment

Interfacing components shall be furnished as required to connect to subsystems or devices which interact with the fire
alarm system, such as supervisory or alarm contacts.

15 DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection from the weather, humidity and temperature
variation, dirt, dust, and any other contaminants.

PART2 PRODUCTS
2.1 Circuit Connections

Circuit conductors entering or leaving the panel shall be connected to screw-type terminals with each conductor and
terminal marked for identification.

2.2 Addressable Initiating Device Circuits Module

The initiating device being monitored shall be configured as a [Style D] [Style B] initiating device circuits. The system
shell be capable of defining any module as an alarm module and report alarm trouble, loss of polling, or as a
supervisory module, and reporting supervisory short, supervisory open or loss of polling. The module shall be UL
listed as compatible with the control panel. The monitor module shall provide address setting means compatible with
the control panel's SLC supervision and store an internal identifying code. Monitor module shall contain an integral
LED that flashes each time the monitor module is polled. Pull stations with a monitor module in a common backbox
are not required to have an LED.

2.3 STORAGE BATTERIES

Storage batteries shall be provided and shall be 24 Vdc sealed, lead-calcium type requiring no additional water. The
batteries shall have ample capacity, with primary power disconnected, to operate the fire alarm system for a period of
72 hours. Following this period of battery operation, the batteries shall have ample capacity to operate all components
of the system, including all alarm signaling devices in the total alarm mode for a minimum period of 15 minutes.
Batteries shall be provided with overcurrent protection in accordance with NFPA 72. Separate battery cabinets shall
have a lockable, hinged cover similar to the fire alarm panel. The lock shall be keyed the same as the fire alarm control
panel. Cabinets shall be painted to match the fire alarm control panel.

24 BATTERY CHARGER

Battery charger shall be completely automatic, 24 Vdc with high/low charging rate, capable of restoring the batteries
from full discharge (18 Volts dc) to full charge within 48 hours. A pilot light indicating when batteries are manually
placed on a high rate of charge shall be provided as part of the unit assembly, if a high rate switch is provided.
Charger shall be located in control panel cabinet or in a separate battery cabinet.

2.5 ADDRESSABLE MANUAL FIRE ALARM STATIONS

Addressable manual fire alarm stations shall conform to the applicable requirements of UL 38. Manual stations shall
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be connected into signal line circuits. Stations shall be installed on recessed mounted outlet boxes. Manual stations
shall be mounted at 48 inches. Stations shall be double action type. Stations shall be finished in red, with raised letter
operating instructions of contrasting color. Stations requiring the breaking of glass or plastic panels for operation are
not acceptable. Stations employing glass rods are not acceptable. The use of a key or wrench shall be required to
reset the station. Gravity or mercury switches are not acceptable. Switches and contacts shall be rated for the
voltage and current upon which they operate. Addressable pull stations shall be capable of being field programmed,
shall latch upon operation and remain latched until manually reset. Stations shall have a separate screw terminal for
each conductor. Surface mounted boxes shall be matched and painted the same color as the fire alarm manual
stations.

26 FIREDETECTING DEVICES

Fire detecting devices shall comply with the applicable requirements of NFPA 72, NFPA 90A, UL 268, UL 268A, and
UL 521. The detectors shall be provided as indicated. Detector base shall have screw terminals for making
connections. No solder connections will be allowed. Detectors located in concealed locations (above ceiling, raised
floors, etc.) shall have a remote visible indicator LED/LCD. Addressable fire detecting devices, except flame
detectors, shall be dynamically supervised and uniquely identified in the control panel. All fire alarm initiating devices
shall be individually addressable, except where indicated. Installed devices shall conform to NFPA 70 hazard
classification of the area where devices are to be installed.

2.6.1 Heat Detectors

Heat detectors shall be designed for detection of fire by combination fixed temperature and rate-of-rise principle. Heat
detector spacing shall be rated in accordance with UL 521. Detectors located in areas subject to moisture, exterior
atmospheric conditions, or hazardous locations as defined by NFPA 70 and as shown on drawings, shall be types
approved for such locations. Heat detectors located in attic spaces or similar concealed spaces below the roof shall
be intermediate temperature rated.

2.6.1.1 Combination Fixed-Temperature and Rate-of-Rise Detectors

Detectors shall be designed for semi-flush outlet box mounting and supported independently of wiring connections.
Contacts shall be self-resetting after response to rate-of-rise principle. Under fixed temperature actuation, the detector
shall have a permanent external indication which is readily visible. Detector units located in boiler rooms, showers, or
other areas subject to abnormal temperature changes shall operate on fixed temperature principle only. The UL 521
test rating for the fixed temperature portion shall be 57.2 degrees C 135 degrees F. The UL 521 test rating for the
Rate-of-Rise detectors shall be rated for 15 by 15 m 50 by 50 ft.

2.6.2 Smoke Detectors

Smoke detectors shall be designed for detection of abnormal smoke densities. Smoke detectors shall be
photoelectric type. Detectors shall contain a visible indicator LED/LCD that shows when the unit is in alarm condition.
Detectors shall not be adversely affected by vibration or pressure. Detectors shall be the plug-in type in which the
detector base contains terminals for making wiring connections. Detectors that are to be installed in concealed (above
false ceilings, etc.) locations shall be provided with a remote indicator LED/LCD suitable for mounting in a finished,
visible location.

2.6.2.1 Photoelectric Detectors

Detectors shall operate on a light scattering concept using an LED light source. Failure of the LED shall not cause an
alarm condition. Detectors shall be factory set for sensitivity and shall require no field adjustments of any kind.
Detectors shall have an obscuration rating in accordance with UL 268. Addressable smoke detectors shall be capable
of having the sensitivity being remotely adjusted by the control panel.

2.7 NOTIFICATION APPLIANCES

Audible appliances shall conform to the applicable requirements of UL 464. Devices shall be connected into
notification appliance circuits. Devices shall have a separate screw terminal for each conductor. Audible appliances
shall generate a unique audible sound from other devices provided in the building and surrounding area. Surface
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mounted audible appliances shall be painted red.
2.7.2 Alarm Horns

Horns shall be surface mounted, with the matching mounting back box recessed. Horns shall produce a sound rating
of at least 85 dBA at 3.05 m 10 feet. Horns used in exterior locations shall be specifically listed or approved for
outdoor use and be provided with metal housing and protective grilles.

2.7.3 Visual Notification Appliances

Visual notification appliances shall conform to the applicable requirements of UL 1971 and the contract drawings.
Appliances shall have clear high intensity optic lens, xenon flash tubes, and output white light. Strobe flash rate shall
be between 1 to 3 flashes per second and a minimum of 75 candela. Strobe shall be surface mounted.

2.7.4 Combination Audible/Visual Notification Appliances

Combination audible/visual notification appliances shall provide the same requirements as individualunits except they
shall mount as a unit in standard backboxes. Units shall be factory assembled. Any other audible notification
appliance employed in the fire alarm systems shall be approved by the Contracting Officer.

2.8 FIRE DETECTION AND ARARM SYSTEM PERIPHERAL EQUIPMENT
281  Conduit

Conduit and fittings shall comply with NFPA 70, UL 6, UL 1242, and UL 797.
282  Wirng

Wiring shall conform to NFPA 70. Wiring for 120 Vac power shall be No. 12 AWG minimum. The SLC wiring shall be copper cable in
accordance with the manufacturer's requirements. Wiring for the fire alarm dc circuits shoal be No. 14 AWG minimum. Voltages shall not
be mixed in any junction box, housing, or device, except those containing power supplies and control relays. System field wiring shall be
solid copper and installed in metallic conduit or electrical metallic tubing, except that rigid plastic conduit may be used under slab-on-grade.
Conductors shall be color coded. Conductors used for the same functions shall be similarly color coded. Wiring code color shall remain
uniform throughout the circuit. Pigtail or t-tap connection to initiating device circuits, supervisory alarm circuits, and notifications appliance
circuits are prohibited. T-tapping using screw terminal block is allowed for style 5 addressable systems.

PART 3 EXECUTION
3.1 INSTALLATION

All work shall be installed as shown, and in accordance with NFPA 70 and NFPA 72, and in accordance with the
manufacturer's diagrams and recommendations, unless otherwise specified. Smoke detectors shall not be installed
until construction is essentially complete and the building has been thoroughly cleaned.

3.1.1 Detectors

Detectors shall be located and installed in accordance with NFPA 72. Detectors shall be connected into signal line
circuits or initiating device circuits depending on existing system. Detectors shall be at least 300 mm 12 inches from
any part of any lighting fixture. Detectors shall be located at least 900 mm 3 feet 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 open 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 3 feet, sway bracing shall be provided. Detectors installed in concealed locations (above ceiling,
raised floors, etc.) shall have a remote visible indicator LED/LCD.

3.1.5 Notification Appliances

Notification appliances shall be mounted 2003 mm 80 inches above the finished floor or 150 mm 6 inches below the
ceiling, whichever is lower.
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3.1.6  Annunciator Equipment
Annunciator equipment shall be mounted where indicated on the drawings.
317 Addressable Initiating Device Circuits Module

The initiating device circuits module shall be used to connect supervised conventional initiating devices (water flow
switches, water pressure switches, manual fire alarm stations, high/low air pressure switches, and tamper switches).
The module shall mount in an electrical box adjacent to or connected to the device it is monitoring and shall be capable
of Style B supervised wiring to the initiating device. In order to maintain proper supervision, there shall be no T-taps
allowed on style B lines. Addressable initiating device circuits modules shall monitor only one initiating device each.
Contacts in suppression systems and other fire protection subsystems shall be connected to the fire alarm system to
perform supervisory and alarm functions.

3.1.8 Addressable Control Module

Addressable and control modules shall be installed in the outlet box or adjacent to the device they are controlling. If a
supplementary suppression releasing panel is provided, then the monitor modules shall he mounted in a common
enclosure adjacent to the suppression releasing panel and both this enclosure and the suppression releasing panel
shall be in the same room as the releasing devices. All interconnecting wires shall be supervised unless an open
circuit or short circuit abnormal condition does not affect the required operation of the fire alarm system. If control
modules are used as interfaces to other systems, such as HVAC or elevator control, they shall be within the control
panel orimmediately adjacent to it. Control modules that control a group of notification appliances shall be adjacent to
the first notification appliance in the notification appliance circuits. Control modules that connect to devices shall
supervise the notification appliance circuits. Control modules that connect to auxiliary systems or interface with other
systems (non-life safety systems) and where not required by NFPA 72, shall not require the secondary circuits to be
supervised. Contacts in suppression systems and other fire protection subsystems shall be connected to the fire
alarm system to perform required alarm functions.

3.2 OVERVOLTAGE AND SURGE PROTECTION
3.2.1 Power Line Surge Protection

All equipment connected to alternating current circuits shall be protected from surges per IEEE C62.41 B3 combination
waveform and NFPA 70. Fuses shall not be used for surge protection. The surge protector shall be rated for a
maximum let thru voltage of 350 Volts ac (line-to-neutral) and 350 Volt ac (neutral-to-ground).

3.2.2 Low Voltage DC Circuits Surge Protection

All [IDC] [IDC, NAC, and communication cables/conductors], except fiber optics, shall have surge protection installed
at each point where it exits or enters a building. Equipment shall be protected from surges per IEEE C62.41 B3
combination waveform and NFPA 70. The surge protector shall be rated to protect the 24 Volt dc equipment. The
maximum dc clamping voltages shall be 36 V (line-to-ground) and 72 Volt dc (line-to-line).

3.2.3 Signal Line Circuit Surge Protection

All SLC cables/conductors, except fiber optics, shall have surge protection/isolation circuits installed at each point
where it exits or enters a building. The circuit shall be protected from surges per IEEE C62.41 B3 combination
waveform and NFPA 70. The surge protector/isolator shall be rated to protect the equipment.

3.3 GROUNDING
Grounding shall be provided by connecting to building ground system.
3.4 Additions to Existing Facilities

Supplemental components shall be added to the existing supervising equipment as required to accommodate the new
fire alarm system to be as indicated on the drawings. All present functions shall be extended, including recording and
storage in memory, and programming shall be updated if required to accommodate the revised configuration.

Acceptance testing shall include procedures that would demonstrate that operation of existing equipment has not been
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degraded and that the expanded configuration operates compatibly with the new fire alarm system.

3.5 TESTING
The Contractor shall notify the Contracting Officer at least 10 days before the preliminary and acceptance tests are to
be conducted. The tests shall be performed in accordance with the approved test procedures in the presence of the
Contracting Officer. The control panel manufacturer's representative shall be present to supervise tests. The
Contractor shall furnish instruments and personnel required for the tests.

35.1 Preliminary Tests

Upon completion of the installation, the system shall be subjected to functional and operational performance tests
including tests of each installed initiating and notification appliance, when required. Tests shall include the meggering
of system conductors to determine that the system is free from grounded, shorted, or open circuits. The megger test
shall be conducted prior to the installation of fire alarm equipment. If deficiencies are found, corrections shall be made
and the system shall be retested to assure that it is functional. After completing the preliminary testing the Contractor
shall complete and submit the NFPA 72, Certificate of Completion.

35.2 Acceptance Test
Acceptance testing shall not be performed until the Contractor has completed and submitted the Certificate of
Completion. Testing shall be in accordance with NFPA 72. The recommended tests in NFPA 72 shall be considered
mandatory and shall verify that previous deficiencies have been corrected. The Contractor shall complete and submit

the NFPA 72, Inspection and Testing Form. The test shall include all requirements of
NFPA 72 and the following:

a. Test of each function of the control panel.
b. Test of each circuit in both trouble and normal modes.
c. Tests of each alarm initiating devices in both normal and trouble conditions.
d. Tests of each control circuit and device.
e. Tests of each alarm notification appliance.
f. Tests of the battery charger and batteries.
g. Complete operational tests under emergency power supply.
h. Visual inspection of wiring connections.
i. Opening the circuit at each alarm initiating device and notification appliance to test the wiring supervisory feature.
j. Ground fault.
k. Short circuit faults.
|. Stray voltage.
m. Loop resistance.
3.6 TRAINING
Training course shall be provided for the operations and maintenance staff. The course shall be conducted in the
building where the system is installed or as designated by the Contracting Officer. The training period for systems
operation shall consist of 1 training day and shall start after the system is functionally completed but prior to final
acceptance tests. The training period for systems maintenance shall consist of 1 training day and shall start after the

system is functionally completed but prior to final acceptance tests. The instructions shall cover items contained in the
operating and maintenance instructions. In addition, training shall be provided on performance of expansions or
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maodifications to the fire detection and alarm system. The training period for system expansions and modifications
shall consist of at least 1 training day and shall start after the system is functionally completed but prior to final
acceptance tests.

-- End of Section --
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