FORT BRAGG GUIDE SPECIFICATIONS

SECTION 16721

FIRE DETECTION AND ALARM SYSTEM


PART 1    GENERAL
1.1     REFERENCES
The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only.


NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70



(2005) National Electrical Code

NFPA 72



(2002) National Fire Alarm Code

NFPA 90A



(1996) Installation of Air Conditioning and Ventilating Systems


UNDERWRITERS LABORATORIES (UL)

UL 04




(1994) Fire Protection Equipment Directory

UL 6




(1993) Rigid Metal Conduit

UL 38




(1994; Rev 1994) Manually Actuated Signaling Boxes for Use 





with Fire-Protective Signaling Systems

UL 268




(1989; Rev May 1989) Smoke Detectors for  Fire 






              Protective Signaling Systems

UL 464




(1990) Audible Signal Appliances

UL 521




(1993) Heat Detectors for Fire Protective Signaling Systems

UL 797 



               (1993) Electrical Metallic Tubing

UL 864




(1991; Rev thru Jun 1993) Control Units for Fire Protective 





              Signaling Systems

1.2     GENERAL REQUIREMENTS

1.2.1  
STANDARD PRODUCTS

Material and equipment shall be the standard products of a manufacturer regularly engaged  in the manufacture of the products and shall be items that have been in satisfactory use for at least 2 years prior to bid opening.  Equipment shall be supported by a service organization that can provide service within 24 hours.

1.2.2  
NAMEPLATES
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.

1.2.3
KEYS AND LOCKS

Locks shall be keyed alike.

1.2.4
TAGS

Tags with stamped identification number shall be furnished for keys and locks.

1.2.5
VERIFICATION OF DIMENSIONS
The Contractor shall become familiar with all details of the work, verify all dimensions in the field, and shall advise the Contracting Officer of any discrepancy before performing the work.

1.2.6
COMPLIANCE

The fire detection and internal alarm system and the central reporting system shall be configured in accordance with NFPA 72.  The equipment furnished shall be compatible and be UL listed or FM approved or approved or listed by a nationally recognized testing laboratory in accordance with the applicable NFPA standards.

1.2.7
MANUFACTURER’S SERVICES

Services of a manufacturer’s representative who is experienced in the installation, adjustment, testing, and operation of the equipment specified shall be provided.  The representative shall supervise the installation, adjustment, and testing of the equipment.

1.3
SYSTEM DESIGN

1.3.1
OPERATION

The fire alarm and detection system shall be a complete, supervised [zoned] [addressable] fire alarm system.  The system shall be activated into the alarm mode by actuation of any alarm of any alarm initiating device.  The system shall remain in alarm mode until initiating device is reset and restored to normal.  Alarm initiating devices shall be connected to initiating device circuits (IDC), Style D, or to a signal line circuit (SLC), Style 5, in accordance with NFPA 72.  Alarm indicating appliances shall be connected to indicating appliance circuits (IAC), Style X in accordance with NFPA 72.  A two conduit loop system shall be provided so that if any one conduit and all conductors contained in that conduit are severed all IDC, IAC, or SLC on that circuit shall remain functional.  A two loop system is not applicable to the central fire alarm communications center from the local panels.  All textual, audible, and visual appliances and systems shall comply with NFPA 72.

System as stated shall be [zoned] [addressable] microprocessor based with a minimum word size of eight bits.

[Sufficient memory shall be provided to perform as specified and as shown for addressable systems]. 

A.  Individual identity of each [ zone ] [addressable point ] shall be provided for the following conditions:



Alarm


Trouble


Open


Short


Appliances missing

B.  All initiating zones and or addressable points and notification appliance circuits shall have the capability of individually being disabled or enabled from the panel.

C.  The fire alarm system and detection system shall be compatible with and UL listed with the existing central fire alarm reporting system Honeywell DeltaNet Graphic Central for Fort 
Bragg. 

1.3.2
OPERATIONAL FEATURES

The system shall have the following operating features:

A. Electrical supervision of alarm IDC and IAC.  Smoke detectors shall have combined alarm initiating and power circuits.

B. Electrical supervision of the primary power (ac) supply, battery voltage, placement of alarm zone module (card, PC board) within the control panel, and transmitter tripping circuit integrity.

C. Trouble buzzer and trouble lamp (light emitting diode or neon or neon light) to activate upon a single break, open, or ground fault condition which prevents the required normal operation of the system.  The trouble signal shall also operate upon loss of primary power (ac) supply, low battery voltage, removal of alarm zone module (card, PC board), and disconnection of the circuit used for transmitting alarm signals off-premises.  A trouble alarm silence switch shall be provided which will silence the trouble buzzer, but will not extinguish the trouble indicator lamp.  After the system returns to normal operating conditions, the trouble buzzer shall again sound until the silencing switch returns to normal position, unless automatic trouble reset is provided.

D. Evacuation alarm silencing switch or switches, when activated, will silence alarm devices, but will not affect the zone indicating lamp or the operation of the transmitter.  This switch shall be over-ridden upon activation of a subsequent alarm from an unalarmed initiating device and the alarm devices will be activated.

E. Electrical supervision of circuits used for supervisory signal services.  Supervision shall detect any open, short, or ground.

F. Confirmation or verification used on smoke detectors.  The smoke detectors shall interrupt the transmission of an alarm signal to the system control panel for a factory set period.  This interruption period shall be adjustable from 1 to 60 seconds.  Immediately following the interruption period, a confirmation period shall be in effect during which time an alarm signal if present will be sent immediately to the control panel.
G. [Zones] [points] for alarm IDC shall be arranged as indicated on the contract drawings as follows:

1.3.3
ALARM FUNCTIONS

An alarm condition on a circuit shall automatically initiate the following functions:

A. Transmission of all alarms, troubles and supervisory signals over the station fire reporting system and display graphically on the Deltanet Graphic Central System.

B. Visual indications of the alarmed [ zones ] [ points ] of the fire alarm control panel annunciator.

C. Continuous sounding of alarm notification appliances throughout the building.

D. Deactivation of the air handling units.

1.3.4
PRIMARY POWER

Operating power shall be provided as required by paragraph Power Supply for the System.  Transfer from normal to emergency power or restoration from emergency to normal power shall be fully automatic and not cause transmission of a false alarm.  Loss of ac power shall not prevent transmission of a signal via the fire reporting system upon operation of any initiating circuit.

1.3.5
BATTERY BACKUP POWER

Battery backup power shall be through use of rechargeable, sealed-type storage batteries and battery charger.

1.4
SUBMITTALS


Governmental approval is required for submittals with a “GA” designation; submittals having an “FIO” designation are for information only.  The following shall be submitted in accordance with Section 01300 Submittal Descriptions:

 SD-01 DATA
Battery; GA.

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.

Voltage Drop; GA.

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

Spare Parts, GA.

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.

Qualifications; FIO.

Qualifications, with verification of experience and license number, of a Registered Fire Protection Engineer or a Registered Professional Engineer with at least 4 years of current experience in the design of the fire protection and detection systems.  


SD-04 DRAWINGS

Fire Alarm Reporting System; GA.

Detail drawings, reviewed and approved  by the Registered Professional Engineer, 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, reviewed and approved by the Registered Professional Engineer, showing all points of connection.  Diagram shall include connections between system devices, appliances, control panels, supervised devices, and all equipment that is activated or controlled by the panel.


SD-06 INSTRUCTIONS 

Fire Alarm Reporting System; GA.

Six copies of operating instructions outlining step-by-step procedures required for system start-up, operation, and shutdown.  The instructions shall include the manufacturer’s name, model number, service manual, parts list, and brief description of all equipment and their basic operating features.  Six copies of maintenance instructions listing routine maintenance procedures, possible breakdowns and repairs, and troubleshooting guide.  The instructions shall include equipment layout and simplified wiring, and control diagrams of the system as installed.  Instructions shall be approved prior to training.

Training; GA.

Lesson plans and training data, in manual format, for the training courses.


SD-08 STATEMENTS
Test Procedures; GA.

Detailed test procedures, reviewed and approved by the Registered Professional Engineer, for the fire detection and alarm system 60 days prior to performing system test.


SD-09 REPORTS
Testing; FIO.

Test reports in booklet form showing all field tests performed to prove compliance with the specified performance criteria, upon completion and testing of the installed system.  Each test report shall document all readings, test results and indicate the final position of controls.


SD-13 CERTIFICATES

Equipment; FIO. 

Certified copies of current approvals or listings issued by UL, FM or other nationally recognized testing laboratory, showing compliance with specified NFPA standards.

Installer; FIO.

The Contractor shall provide documentation demonstrating that its fire detection and alarm system installer has been regularly engaged in the installation of fire detection and alarm systems meeting NFPA standards for a minimum of three years immediately preceding commencement of this contract.  Such documentation shall specifically include proof of satisfactory performance on at least three projects similar to that required by these specifications, including the names and telephone numbers of using agency points of contact for each of these projects.  Documentation shall indicate the type of each system installed and include a written certificate that each system has performed satisfactorily in the manner specified for a period of not less than 12 months following completion.  All such data shall be submitted 30 days prior to commencement of installation for approval of the Contracting Officer.  Listing of the installer under Protective Signaling Services - Local, Auxiliary, Remote Station Proprietary (UUJS) of UL 04 or the three years of experience shall be required for the installer.  The installer shall provide a memorandum stating the installation of the fire alarm/detection system complies with the requirements of the specifications and drawings.

1.5
DELIVERY AND STORAGE

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

PART 2    PRODUCTS

2.1   
CONTROL PANEL

Control panel shall be [ FS90 - zoned ] [ FS90Plus - addressable ] or approved equal, must be compatible with the Honeywell Delta Net Graphic Central Fire Reporting System used at Ft Bragg and comply with all the applicable requirements of UL 864.  Panel shall be modular, steel cabinet with hinged door and cylinder lock.  Control panel shall be a clean, uncluttered, and orderly assembled panel containing all components and equipment required to provide the specified operating and supervisory functions of the system.  The panel shall have prominent rigid plastic, phenolic or metal identification plates for all lamps, zones, controls, meters, fuses, and switches.  Nameplates for fuses shall also include ampere rating.  Separate alarm and trouble lamp shall be provided for each zone alarm located on exterior of cabinet door or be visible through the cabinet door.  Control panel switches shall be within the locked cabinet.  A suitable means shall be provided for testing the control panel visual indicating devices (meters or lamps).  Meters and lamps shall be plainly visible when the cabinet door is closed.  Signals shall be provided to indicate by zone any alarm, supervisory or trouble condition on the system.  Each IDC indicating circuit shall be powered and supervised so that a signal on one zone does not prevent the receipt of signals from other zones.  Loss of power, including any or all batteries, shall not require the reloading of a program.  Upon restoration of power, startup shall be automatic, and shall not require any manual operation.  The loss of primary power or the sequence of applying primary or emergency power shall not affect the transmission of alarm, supervisory or trouble signals.

Visual annunciators shall be provided for each active [zone] [point] .  Spare zones shall be provided as shown on the drawing.  Each lamp shall provide specific identification of the zone by means of a permanently attached rigid plastic, phenolic or metal sign with either raised or engraved letters.  Zone identification shall consist of word description of the zone. 

Cabinets shall be provided with ample gutter space to allow proper clearance between the cabinet and live parts of the panel equipment.  If more than one modular unit is required to form a control panel, the units shall be installed in a single cabinet large enough to accommodate all units.  All shall be painted red similar to FED-STD color, number 11105.

2.1.1
REMOTE SYSTEM TROUBLE AUDIBLE/VISUAL APPLIANCE

Audible appliance shall have a minimum sound level output rating of 85 dBA at 10 feet and operate in conjunction with the panel’s integral trouble signal.  The audible device shall be silenced by the system trouble silence switch.  A rigid plastic, phenolic or metal identification sign which reads “Fire Alarm System Trouble” shall be provided at the audible appliance.  The visual appliance located with the audible appliance shall not be extinguished until the trouble has been cleared.

2.1.2
CIRCUIT CONNECTIONS


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

2.2
STORAGE BATTERIES

Storage batteries shall be provided and shall be sealed, lead-acid 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 24 hours.  Following this period of operation via batteries, 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.  Battery shall be provided with overcurrent protection in accordance with NFPA 72.

2.3
BATTERY CHARGER

Battery charger shall be completely automatic, capable of restoring the batteries from full discharge to full charge within 24 hours.  Charger shall be located in control panel or battery cabinet.

2.4
MANUAL FIRE ALARM STATIONS

Manual fire alarm stations shall conform to the applicable requirements of UL 38.  Manual stations shall be connected into alarm-initiating circuits.  Stations shall be installed on semi-flush mounted outlet boxes.  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 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.  Stations shall have a separate screw terminal for each conductor or pressure plate screw terminals designed to accept two wires per terminal.  Surface mounted boxes shall be painted the same color as the fire alarm manual stations.

2.5
FIRE DETECTING DEVICES

Fire detecting devices shall comply with the applicable requirements of NFPA 72, NFPA 90A, UL 268 , 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 shall be connected into alarm initiating circuits.  Detectors located in concealed locations (above ceiling, etc.) shall have a remote visible indicator lamp.  Installed devices shall conform to the classification of the area.

2.5.1
HEAT DETECTORS

Heat detectors shall be designed for detection by fixed temperature.  Heat detectors shall be rated for 50-foot spacing (smooth ceiling rated) in accordance with UL 521.  Detectors located in areas subject to moisture, exterior atmospheric conditions or hazardous locations as defined by NFPA 70, 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.

2.5.2
SMOKE DETECTORS

Detectors shall be designed for detection of abnormal smoke densities.  Smoke detectors shall be [ionization] [photoelectric] [projected beam] type.  Detectors shall contain a visible indicator lamp 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 all wiring connections.  Detectors that are in concealed (above false ceilings, etc.) locations shall have a remote visible indicator lamp.

2.5.2.1
IONIZATION DETECTORS

Ionization detectors with a dual chamber shall be responsive to both invisible and visible particles of combustion.  One chamber shall be a reference chamber and the second a sampling chamber.  Detectors containing radium shall not be provided.  Detectors shall not cause an alarm condition due to anticipated fluctuations in relative humidity.  Detector shall require no replacement or readjustment to restore it to normal operation after an alarm condition.  Each detector shall be capable of withstanding ambient air velocity up to (300 fpm) in accordance with UL 268.  Detectors shall have the ability to adjust sensitivity within the limits established for that detector by UL or FM.

2.5.2.2
PHOTOELECTRIC DETECTORS

Detectors shall operate on a light scattering concept using a 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 between (1.9 and 2.4) per cent foot when tested in accordance with UL 268.

2.5.2.3
PROJECTED BEAM SMOKE DETECTORS

Detectors shall be designed for detection of abnormal smoke densities.  Detectors shall consist of a separate transmitter and receiver units.  The transmitter shall emit an infrared beam to the receiver unit.  When the signal at the receiver falls below a preset sensitivity, the detector shall initiate an alarm.  The receiver shall contain an LED which is powered upon an alarm condition.  On term changes to the received signal caused by environmental variations shall be automatically compensated.  Detectors shall incorporate features to assure that they are operational; a trouble signal circuit shall be initiated if the beam is obstructed, the limits of the compensation circuit are reached, or the housing cover is removed.  Detectors shall have multiple sensitivity settings in order to meet UL listings for the different distances covered by the beam.  In the event of beam interference for more than three seconds, a trouble alarm shall be transmitted.

2.5.2.4
DUCT DETECTORS

Duct smoke detectors shall conform to the requirements of UL 268A.  Duct smoke detectors shall have perforated sampling tubes extended into the air duct.  Detector circuitry shall be mounted in a metallic or plastic enclosure exterior to the duct.  Detectors shall have manual reset.  Detectors shall be rated for air velocities that include airflows between 500 and 4000 fpm.  Detectors shall be powered from the fire alarm control panel.  Detectors shall have two sets of normally open alarm contacts and two sets of normally closed alarm contacts.  Detectors shall be connected to the building fire alarm panel for alarm initiation.  A remote annunciation lamp and accessible remote reset switch shall be provided for duct detectors that are mounted eight feet or more above the finished floor and for detectors that are not readily visible.  Remote lamps and switches as well as each affected fan unit shall be properly identified in etched rigid plastic placards.

2.5.2.5     COMBINATION SMOKE AND HEAT DETECTORS - (FOR BARRACKS/SLEEPING QUARTERS ONLY)

The smoke detection system for quarters shall be:

2.5.2.5. a. Combination smoke and heat detector with local audible alarm

2.5.2.5. b. Powered via 24vdc from the fire alarm control panel

2.5.2.5. c. Sound local alarm in the room, do not activate building fire alarm notification appliances, annunciate at the fire alarm control panel and Fire Department Graphic Central System.

Combination smoke and heat detectors shall be designed for detection of abnormal smoke densities by the photoelectric principle and abnormal heat by a fixed temperature sensor.  Smoke detectors shall be provided with an LED light source.  Failure of the LED shall not cause an alarm condition and the sensitivity shall be factory set with no requirement for field adjustments of any kind.  Heat detector portion shall be fixed temperature sensor rated at 140 degrees F.  The audible appliances shall have a minimum sound output of at least 85 dBA at 10 feet.  Detectors shall contain a visible indicator lamp that shows when the unit is in the alarm condition.  Detectors shall not be adversely affected by vibration or pressure.  Separate smoke and heat detectors may be provided (refer to drawings).

2.6
NOTIFICATION APPLIANCES

Audible appliances shall be heavy duty and conform to the applicable requirements of UL 464.  Devices shall be connected into alarm indicating circuits.  All devices shall have a separate screw terminal for each conductor.  All shall be painted red similar to FED-STD 595 color, number 11105.

2.6.1
ALARM BELLS

Bells shall be surface mounted with the matching mounting back box [surface mounted] [recessed].  Bells shall be suitable for use in an electrically supervised circuit.  Bells shall be the underdome type producing a minimum output rating of [85] [___] dBA at 10 feet.  Bells used in exterior locations shall be specifically listed or approved for outdoor use and be provided with metal housing and protective grilles.  Single stroke, electrically operated, supervised solenoid bells shall be used for coded applications.

2.6.2
ALARM HORNS

Horns shall be surface mounted, with matching mounting backbox [surface mounted] [recessed] grill and vibrating type suitable for use in an electrically supervised circuit.  Horns shall produce a minimum sound rating of at least [85] [___] dba at 10 feet.  Horns used in exterior locations shall be specifically listed or approved for outdoor use and be provided with metal housing and protective grills. 

2.6.3
CHIMES

Chimes shall be electrically operated, supervised, single stroke, heavy duty type with [tempered] [polished] [chrome-plated] tone bar and resonator to sound fire alarm code signals.  Chimes shall have a minimum sound rating of [80] [___} dBA at 10 feet.

2.6.4
VISUAL NOTIFICATION APPLIANCES

Visual notification appliances shall have high intensity optic lens and flash tubes.  Strobes shall be [surface mounted] [semi-flush] mounted.  Strobes shall comply with UL 1971 and the latest NFPA/ANSI standards regarding candela intensity.

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

2.7
REMOTE ANNUNCIATION EQUIPMENT (ADDRESSABLE SYSTEMS ONLY)

2.7.1      Remote Annunciator

Annunciator shall have relampable indicator lamps.  The lamp (LED) for the proper point shall light upon alarm, supervisory or trouble condition on the fire alarm system.  Annunciator lamps shall be extinguished only by operating the alarm reset switch on the fire alarm control panel.  Annunciator shall contain a lamp test switch,  an audible trouble signal, and a trouble silence switch to silence the audible alarm, but not extinguish the trouble lamp.  Point identification shall be by silk-screened or engraved labels and shall consist of word description of the point.  Annunciator shall be [surface] [semi-flush] [flush] mounted.

2.7.2     Remote Graphic Annunciator

Graphic annunciator shall have a plan view of [each floor] [the building].  Each point shall be indicated by a LED lamp shown in its relative position in the building.  A common trouble LED shall be provided to indicate panel/system trouble.  Lamps shall be red for alarm and amber for trouble.    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 [surface] [semi-flush] [flush] mounted.

2.8
FIRE DETECTION AND ALARM SYSTEM PERIPHERAL EQUIPMENT

2.8.1
GROUND RODS

Ground rods shall be of [ copper clad steel conforming to UL 467 ] [ zinc coated steel conforming to ANSI C135.30 ] [solid stainless steel] not less than [5/8] [3/4] inch diameter by [8] [10] feet in length  [of the sectional type].
2.8.2
ELECTROMAGNETIC DOOR HOLD OPEN DEVICES

Devices shall be attached to the walls unless otherwise indicated.  Devices shall comply with the appropriate requirements of UL 228.  Devices shall operate on power from the fire alarm control panel.  Compatible magnetic component shall be attached to the door.  Under normal conditions, the magnets shall attract and hold the doors open.  When magnets are de-energized, they shall release the doors.  Magnets shall have a holding force of approximately 25 pounds.  Devices shall be UL or FM approved.  Holding for device shall be brushed aluminum.  Operation shall be failsafe with no moving parts.  Upon commercial power loss, door holders shall release doors.

2.8.3
CONDUIT

Conduit and fittings shall comply with UL 6, UL 1242 and UL 797.

2.8.4
WIRING

Wiring for 120V ac power shall be No. 12 AWG minimum.  Wiring for low voltage dc circuits shall be No. 14 AWG minimum.  Power wiring (over 28 volts) and control wiring shall be isolated.  All wiring shall conform to NFPA 70.  System field wiring shall be solid copper and installed in metallic conduit or electrical metallic tubing, except rigid plastic conduit may be used under slab-on-grade.  All 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 connections to alarm initiating, supervisory circuits, and alarm indicating circuits are prohibited.

2.8.5
SPARE PARTS

Two of each different type of detector, but no less than two each, shall be furnished. 
PART 3 EXECUTION
3.1
INSTALLATION

All work shall be installed as shown and in accordance with the manufacturer’s diagrams and recommendations, unless otherwise specified. [Smoke detectors shall not be installed until the building has been thoroughly cleaned.]  

3.1.1.
POWER SUPPLY FOR THE SYSTEM

A single dedicated circuit connection for supplying power to each building fire alarm system shall be provided.  The primary power shall be single phase supplied from a panel.  Panel shall be equipped with [2] [___} 20 amp circuit breakers with key lock.  Panel shall be marked “FIRE ALARM CIRCUIT CONTROL” with a rigid plastic nameplate.

3.1.2
WIRING

Wiring for systems shall be installed in 3/4 inch minimum diameter conduit.  Wiring for the fire alarm system shall not be installed in conduits, junction boxes, or outlet boxes with conductors of lighting and power systems.  No more than one conductor shall be installed under any screw terminal.  All circuit conductors entering or leaving any mounting box, outlet box enclosure or cabinet shall be connected to screw terminals with each terminal marked in accordance with the wiring diagram.  Connections and splices shall be made using screw terminal blocks.  The use of wire nut-type connectors are prohibited in the system.  Wiring within any control equipment shall be readily accessible without removing any component parts.  The fire alarm equipment manufacturer’s representative shall be present for the connection of wiring to the control panel.

3.1.3
CONTROL PANEL

The control panel and its assorted components shall be mounted so that no part of the enclosing cabinet is less than 12 inches or more than 78 inches above the finished floor.  Panel shall be installed to comply with the requirements of UL 864.

3.1.4
DETECTORS

Detectors shall be installed in accordance with NFPA 72.  Detectors shall be at least 12 inches from any part of any lighting fixture.  Detectors shall be located at least 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 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 3 feet, sway bracing shall be provided.

3.1.5
NOTIFICATION APPLIANCES

Notification appliances shall be mounted a minimum of 8 feet above the finished floor unless limited by ceiling height or otherwise indicated.

3.1.6
ANNUNCIATOR EQUIPMENT

Annunciator equipment provided shall be mounted where indicated.

3.2
OVERVOLTAGE AND SURGE PROTECTION

All equipment connected to alternating current circuits shall be protected from surges per IEEE C62.41 and NFPA 70.  All cables and conductors which serve as communications links, except fiber optics, shall have surge protection circuits installed at each end.  Fuses shall not be used for surge protection.

3.3
GROUNDING

Grounding shall be provided to building ground or ground rods shall be driven.  Maximum impedance to ground shall be 25 ohms.  Ground rods shall not protrude more than 6 inches above grade.

3.4
TESTING

The Contractor shall notify the Contracting Officer 30 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 all tests.  The Contractor shall furnish all instruments and personnel required for the tests.

3.4.1
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.  Tests shall include the meggering of all 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.

3.4.2
ACCEPTANCE TEST

Testing shall be in accordance with NFPA 72.  The recommended tests in NFPA 72 shall be considered mandatory and shall verify that all previous deficiencies have been corrected.  The test shall include 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 alarm initiating devices in both normal and trouble conditions.

D. Tests of each control circuit and device.

E. Test 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 all 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.

L. Stray Voltage.

M. Loop resistance.

3.5
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 shall consist of 1 day (4 hours per day) and shall start after the system is functionally complete but prior to final acceptance tests.  The instructions shall cover all of the operating and maintenance instructions. 
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