
SECTION 13853PRIVATE 


FIRE ALARM SYSTEM, RADIO TYPE

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 the basic designation only.


1.1.1  AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI):



ANSI C80.1

(1990) Rigid Steel Conduit   Zinc Coated



ANSI C80.3

(1991) Electrical Metallic Tubing   Zinc Coated 


1.1.2  ELECTRONIC INDUSTRIES ASSOCIATION (EIA):



ANSI/EIA/TIA 222 E
(1991; Errata 1993) Steel Antenna Towers and Antenna Supporting Structures 


1.1.3  FEDERAL STANDARDS (FED STD):



FED STD 595 

(Rev.  B) Colors Used in Government Procurement 


1.1.4  FACTORY MUTUAL ENGINEERING AND RESEARCH CORPORATION (FM):



FM P7825


(1995) Approval Guide 


1.1.5  INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS, INC.  (IEEE):



IEEE C62.41

(1991) Surge Voltages in Low Voltage AC Power Circuits 


1.1.6  NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA):



NEMA ICS 6

(1993) Industrial Control and Systems Enclosures 


1.1.7  NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):



NFPA 70


(1996) National Electrical Code



NFPA 72


(1993; Errata 1994) National Fire Alarm Code



NFPA 1221


(1994) Installation, Maintenance, and Use of Public Fire Service Communications Systems 


1.1.8  UNDERWRITERS LABORATORIES INC. (UL):



UL FPED


(1996) Fire Protection Equipment Directory



UL 467


(1993; Bul.  1994, R 1995) Grounding and Bonding Equipment



UL 514A


(1991; R 1993, Bul.  1993 and 1994) Metallic Outlet Boxes 



UL 514B


(1989; Errata 1991, R 1993, Bul.  1993 and 1994) Fittings for Conduit and Outlet Boxes



UL 1242


(1983; R 1993, Bul.  1993) Intermediate Metal Conduit 


1.2  RELATED REQUIREMENTS:  Materials shall conform to Section 16050, "Basic Electrical Materials and Methods," with the additions and modifications specified herein.  Include provision of all labor, material, tools and equipment necessary for and incidental to the provision of a complete and usable base-wide radio fire alarm system.  The system shall be in accordance with NFPA 72 and NFPA 1221 and as specified herein.  Materials and equipment furnished under this contract shall be the current products of one manufacturer regularly engaged in production of such equipment.  All electronics shall be solid state.  The system shall be listed by the Underwriters' Laboratories, Inc.  (UL) or approved by the Factory Mutual System (FM) as a Public Fire Reporting system, in accordance with NFPA 72 and NFPA 1221.  Equipment used to interconnect the system with local building fire alarm systems shall be UL listed or FM approved, in accordance with NFPA 72.  As an alternate to the above listing requirements, all equipment shall be UL FPED listed or FM P7825 approved as a proprietary protective signaling system in accordance with NFPA 72, provided the system meets the requirements as specified herein without violating such listing or approval.  Radio transmitters and receivers shall be FCC Type Accepted.  In the NFPA publications referred to herein, the advisory provisions shall be considered mandatory, as though the word "shall" had been substituted for "should" wherever it appears; reference to the "authority having jurisdiction" shall be interpreted to mean the [_____] Division, Naval Facilities Engineering Command, Fire Protection Engineer.  


1.2.1  Continuity of Protection:  During the installation of this system, there shall be no loss of function of the existing base fire alarm system, or of the local building alarm systems connected thereto.  Transfer of local alarm system connections from the existing base alarm system shall not result in loss of alarm transmitting or receiving capability.  Temporary interruption of individual building alarm connections, not to exceed 8 hours duration, will be permitted at the discretion of the Contracting Officer.  No interruption of alarm or communications functions at the fire alarm watch office will be permitted.  


1.3  SYSTEM DESIGN:  System shall be a complete base-wide Public Fire Reporting system, complying with NFPA 72 and NFPA 1221, Type A, except as modified herein.  Connect system to existing [and new] local building fire alarm systems, [and] [sprinkler water flow detectors] [and] [existing] [manual pull stations] [and] [existing extinguishing system control panels] as shown to form auxiliary alarm systems in accordance with NFPA 72.  [New local energy fire alarm systems are specified in Section 13852, "Interior Fire Alarm System."] [System shall include [street boxes] [and] [master boxes] as specified herein and where shown, to allow manual initiation of fire alarm transmissions by the general public.] 


1.3.1  Installation Wiring:  Shall be in accordance with the requirements of NFPA 70 and NFPA 72.  Wire for 120V circuits shall be No.  12 AWG minimum.  Wire for low voltage DC circuits shall be No.  14 AWG minimum.  Color code all wiring.  


1.3.2  Grounding:  Non-current carrying metallic parts associated with new fire alarm equipment shall have maximum resistance to solid "earth" ground not to exceed the following values:  

      Antennas                           l0 ohms

      Radio Alarm Transmitters           l0 ohms

      Interface Panels                   l0 ohms


1.4  SUBMITTALS:  Submit the following in accordance with section entitled "Submittal Procedures." The fire protection engineer, [_____] Division, Naval Facilities Engineering Command will review and approve all submittals in this section requiring Government approval.  Submit the following in accordance with section entitled "Submittal Procedures." The Pacific Division, Naval Facilities Engineer delegates the authority for review and approval of all submittals required by this section to the U.S.  Registered Fire Protection Engineer employed in the Quality Control (QC) Organization, specified under Section 01450, "Quality Control." Submit to the Pacific Division, Naval Facilities Engineering Command, Fire Protection Engineer two sets of all approved submittals and drawings immediately after approval but no later than 15 working days prior to final inspection.  


1.4.1  SD-02, Manufacturer's Catalog Data: 



a.
Radio alarm transmitters G



b.
Interface device for master box radio transmitters, unless integral with transmitters G



c.
Interface device for auxiliary radio transmitters G



d.
Antennas and cables G



e.
Base station receiving or control consoles G



f.
Battery power supply G



g.
Box location light G



h.
Lightning arresters for transmitter antennas G



i.
Lightning arresters for base station antennas G For radio alarm transmitters, submit data for each configuration required by this section.  


1.4.2  SD-04, Drawings: 



a.
Fire alarm system layout G



b.
Alarm system wiring diagrams G 


1.4.2.1  System Installation Drawings:  For fire alarm system layout drawings, show location of all fire alarm equipment and devices.  For alarm system wiring diagrams, show points of connection and terminals to be used.  


1.4.3  SD-05, Design Data: 



a.
Alarm system power calculations G 


1.4.3.1  Alarm System Power Calculations:  Substantiate battery capacity, supervisory and alarm power requirements for radio alarm transmitters, receiving consoles and interface panels (if provided).  


1.4.4  SD-08, Statements: 



a.
Fire alarm system UL or FM listing G



b.
FCC type accepted G



c.
List of Installation supervisors G



d.
Manufacturer's certification of the qualifications of the named supervisors G



e.
Qualifications of installer list of prior installations G 



[f.
Qualification of system technician G] 


1.4.4.1  Fire Alarm System UL or FM Listing:  Submit copies of current UL FPED listings or FM P7825 approvals for the system in configurations offered, with copies of the actual UL or FL test reports.  


1.4.4.2  Installation Supervisors:  Submit names of personnel who will supervise installation and testing of the system, and who will provide instruction to government personnel, along with the manufacturer's certification of the qualifications of the named supervisors.  


1.4.4.3  Qualifications of Installer List of Prior Installations:  Prior to commencing work, submit data showing that the Contractor has successfully installed radio fire alarm systems, or that he has a firm contractural agreement with a subcontractor having such required experience.  The data shall include the names and locations of at least two installations where the Contractor, or the subcontractor referred to above, has installed such systems.  Indicate the type and design of these systems and provide written certification from the users that these systems have performed satisfactorily in the manner intended for a period of not less than 18 months. 


1.4.5  SD-12, Field Test Reports: 



a.
Final acceptance test G 


1.4.6  SD-19, Operation and Maintenance Manuals:



a.
Fire alarm system, Data Package 5 G Submit operation and maintenance data in accordance with Section 01781, "Operation and Maintenance Data." 


1.4.6.1  Contents:  Maintenance manuals shall include theory of operation, function description and analysis, and trouble shooting for the following: 



a.
Radio fire alarm transmitter



b.
Radio fire alarm transmitter interface units, if not integral with transmitters. 



c.
Radio fire alarm transmitter receiving consoles.  



d.
All electronic assemblies provided by the Contractor but not covered above.  


1.5  QUALITY ASSURANCE:  


1.5.1  Manufacturer's Representative:  Provide the services of a qualified manufacturer's representative or technician, experienced in the installation and operation of the type of system being provided to supervise the installation, testing (including final testing), and adjustment of the system.  [Ensure that the installer is UL certified for the installation and testing of the fire alarm systems.  Provide proof of this listing.  A list of installers personnel shall be provided as part of the submittal packaged under the subparagraph entitled "SD-08, Statements".] 


1.5.2  Qualification of System Technician:  Installation drawings, shop drawings and as-built drawings shall be prepared by, or under the supervision of, a qualified technician.  Qualified technician shall be an individual who is experienced by the National Institute for Certification in Engineering Technologies (NICET) as an engineering technician with minimum Level-III certification in fire alarm system program.  Contractor shall submit data showing the names and certification of the technician at or prior to submittal of drawings.  

PART 2 - PRODUCTS 


2.1  RADIO ALARM TRANSMITTERS (GENERAL):  Each radio alarm transmitter shall be completely assembled, tested at the factory, and delivered ready for installation and operation.  The transmitter electronics package shall be contained within the housing as a complete assembly, removable to facilitate servicing and replacement.  Transmitters shall be crystal controlled for operation on any frequency within the [138-150.8 or 162-174 MHz] [406-420 MHz] band and shall be operable within a 25 KHz channel.  The specific frequency shall be [_____ MHz] [as directed by the Contracting Officer, in consultation with the Area Radio Frequency Coordinator, within 90 days after submission of completed Application for Frequency Allocation following contract award].  If 2-way transceivers are provided to fulfill the requirements as specified herein for radio alarm transmitters, they shall transmit and receive on separate frequencies.  The second frequency shall be as assigned within 90 days after submission of completed Application for Frequency Allocation following contract award.  


2.1.1  Transmitter Identity Code:  Each transmitter shall include a unique identity code as part of each transmission.  Setting the code shall be readily accomplishable in the field.  The specific code number for each transmitter shall be as shown on the drawings.  [Submit in writing, within 30 calendar days after award, the specific code number for each transmitter.  Obtain the code numbers from the Federal Fire Department, Telephone No.  (808) 474-2222.] 


2.1.2  Environmental Operating Requirements:  Transmitters shall be designed for reliable operation in an ambient temperature range of [minus 30 degrees C to plus 60 degrees C (minus 22 degrees F to plus l40 degrees F)] [minus 40 degrees C to plus 60 degrees C (minus 40 degrees F to plus l40 degrees F)] and under adverse climatic conditions including [161] [242] km/h [l00] [150] mph winds, high humidity, rain, ice, and snow storms.  


2.1.3  RF Power Output:  Transmitter power output shall be as required for reliable reception and may be greater than one watt nominal, if required for reliable operation over long distances.  


2.1.4  Transmission Limitation:  Each transmission shall be limited to a maximum of two seconds and shall be automatically repeated not more than two times at spaced intervals within the following 30 seconds.  Thereafter, the cycle may not be reactivated for one minute.  Transmitters shall automatically deactivate in the event the carrier remains on for a period in excess of three minutes.  The automatic cutoff system shall be designed so the transmitter can only be reactivated manually.  


2.1.4.1  Memory:  Transmitters shall have full memory capability.  Simultaneous or subsequent actuation of any or all individual messages (from zones not initially in alarm), including those actuated during "off air" periods, shall not result in the loss of any messages.  All such messages shall be stored until they are transmitted.  


2.1.5  Transmission Confirmation:  Each transmitter shall produce an audible or visual indication that the transmitter is operating and a signal is being sent, when the transmission is initiated by an alarm condition or manual test switch.  


2.1.6  Automatic Transmitter Test:  Each transmitter shall automatically transmit a test message at least once in each 24 hour period.  Test message shall also allow manual actuation by means of a secured (not publicly accessible) switch.  Automatic actuation shall be initiated by a solid state programmable electronic device.  Stability of the electronic device shall be plus or minus one minute per month or better.  Test time(s) shall be programmable without removing the transmitter from the enclosure.  


2.1.7  Battery Supervision:  Each transmitter shall constantly monitor and supervise its battery power supply.  A low battery or trouble message shall be transmitted when battery voltage under load falls below 85 percent of the rated battery voltage, but in any case prior to the point at which the battery will fail to operate the transmitter.  This message shall be included as part of every subsequent transmission until the problem is corrected if the battery is the primary source of energy powering the transmitter.  


2.1.8  Trouble Supervision:  Disarrangement of the transmitter wiring which prevents proper operation of the transmitter, or the abnormal position of any switch shall cause transmission of a trouble message and actuation of a local audible trouble alarm.  Transmitter shall have a switch to silence the audible trouble alarm, however, while the audible alarm is silenced an amber trouble lamp shall remain lit.  Upon correction of the trouble conditions, the audible alarm shall again sound until the silencing switch is returned to normal, or the silencing switch may be the momentary action, self-resetting type.  


2.1.9  Transmitter Power Supplies:  Each transmitter shall be powered by locally available l20 VAC power.  Upon loss of AC power, the transmitter shall automatically and instantaneously switch to standby battery power, without loss of any alarm signals.  Loss of AC power shall also cause the local audible trouble alarm to sound [and a trouble message to be transmitted if power is not restored within [1] [_____] minutes].  Upon restoration of AC power, transfer back to AC operation and silencing of audible trouble alarm shall also be automatic.  [Transmitters used in manual street box configuration, where AC power is not available, shall be powered by battery with a solar-powered charging device where so noted on the drawings.] Power supply filtering shall prevent false message transmissions caused by transient or steady-state electrical disturbances.  


2.1.9.1  Battery Power Supply:  Batteries shall be spillproof, sealed lead acid or lead calcium.  The battery package shall be capable of supplying all power requirements of the transmitter.  Transmitter standby battery capacity shall provide sufficient power to operate the transmitter in a normal standby status for a minimum of 60 hours and be capable of transmitting an alarm signal at the end of that period.  Batteries shall be located within the transmitter housing. 



a.
Converter/float charger:  Under presence of l20 VAC power, transmitter batteries shall be charged through a converter/float charger.  Charger shall recharge a fully discharged battery in not more than 48 hours while the transmitter is operating under normal conditions (presence of l20 VAC power), or provide a charger which maintains a battery at full charge under normal daily testing load and provide batteries having capacity for 6 months field service without recharge.  


2.1.10  Transmitter Housing:  Housing shall be corrosion resistant metal, conforming to NEMA ICS 6 Type 3R at minimum.  Provision shall be made for conduit (minimum 21 mm 3/4 inch I.D.) entry and attachment at no less than one place on the top surface of the housing and one place near the bottom of the housing.  Switches and any other controls shall not be accessible without the use of a key.  Housing shall be factory painted with a priming coat and not less than two coats of a durable weatherproof gloss enamel.  The finish color shall be as specified herein for each individual transmitter configuration.  Repaint all surfaces damaged during installation to match existing paint.  A metallic or rigid plastic engraved code number plate shall be securely affixed to the front of the housing.  


2.1.10.1  Lock:  Internal components shall be protected from vandalism by a tamperproof lock on the transmitter housing door.  Locks for all transmitters or each configuration provided shall be keyed alike.  


2.1.11  Antennas and Cables:  Antennas for radio alarm transmitters shall be [omnidirectional non-gain coaxial] [or] [directional gain] with a driving point impedance to match the transmitter output.  Antennas and mounts shall be corrosion resistant and designed to withstand wind velocities of [161] [242] km/h [l00] [150] mph and vandalism.  Antenna cables shall be RG8U, minimum 95 percent shielded coaxial cables utilizing PL-259 solder-type fittings or connectors.  Fittings or connectors shall be protected against moisture.  No splices will be allowed in any cable.  Crimp-type connectors are not allowed.  Cables shall be run alone in separate conduit(s) except where enclosed in a street box pedestal.  


2.1.12  Lightning Protection:  Provide lightning arresters for transmitter antennas that do not have integral protection or function at ground potential, and auxiliary connection and power supply wiring.  Lightning protection shall be in accordance with NFPA 70.  Transmitters shall not exhibit misoperation or failure when electrical transients of IEEE C62.41 Category B are applied to the AC power line.  


2.1.13  Moisture Protection:  Printed circuit boards in transmitters, and interface panels (if provided), shall be conformal coated with a nonnutrient coating for protection against moisture and fungus.  The coating shall be suitable for the climate in which the equipment is to operate and shall be applied in accordance with the coating manufacturer's specifications.  


2.2  MASTER BOX RADIO TRANSMITTERS:  Master box transmitters shall be configured for both manual actuation by a publicly accessible lever or pushbutton on the front of each transmitter and for automatic actuation through auxiliary connections to local protective signaling systems [and initiating devices].  Master box transmitters shall comply with paragraph entitled "RADIO ALARM TRANSMITTERS (GENERAL)," and the following requirements:  


2.2.1  Inputs/Connections:  Each master box transmitter shall provide a minimum of 4 alarm circuit inputs (zones) for the purpose of connection to local alarm control panels, [and] [sprinkler water flow detectors] [and] [manual pull stations] [and] [extinguishing system control panels], utilizing Form A dry contacts.  The specific zone connections for each building shall be as shown.  


2.2.2  Switching:  Provide disconnect switches or other means to disconnect individual zone inputs from the transmitter without disconnecting wiring.  Operation of a switch into the "disconnect" position shall cause a trouble condition which shall initiate transmission of a trouble message and actuation of local alarms as specified in paragraph entitled "Trouble Supervision." 


2.2.3  Electrical Supervision:  Each transmitter shall electrically supervise all wiring between the transmitter and local fire alarm control panels.  [Transmitters shall also supervise the wiring to initiating devices where such devices are connected directly to the transmitter in lieu of being connected to a local control panel.] A ground-fault condition which prevents transmission of an alarm or a break or open condition in any of the above circuits shall cause a trouble condition which shall initiate transmission of a trouble message and actuation of local alarms as specified in paragraph entitled "Trouble Supervision." 


2.2.4  Message Designations:  Each transmitter shall allow distinct and individually identifiable message designations as to the types or causes of transmitter actuation.  Required designations are as follows:  


2.2.4.1  Tamper Message:  Message shall be automatically transmitted when a transmitter is tilted over 0.785 rad 45 degrees from vertical.  


2.2.4.2  Fire Message:  Message shall be transmitted upon operation of the publicly accessible lever or pushbutton on the transmitter.  


2.2.4.3  Master Message:  Message shall be transmitted upon automatic actuation of the transmitter through an auxiliary connection to a local protective signaling system or initiating device(s).  The zone causing actuation shall be individually identified as part of this transmission.  


2.2.5  Zone Annunciation:  Transmitters shall have separate alarm and trouble lamps to indicate the status of each initiating zone.  


2.2.6  AC Power Source:  AC power shall be obtained from a single connection into the line side of the building's regular 60 Hz AC service, through a lockable, fused disconnect switch.  Where a local energy fire alarm control panel is fed by the same arrangement, a common feed to both the local panel and the transmitter is permitted.  


2.2.7  Transmitter Housing:  Housing shall be cast metal cottage style, painted [Fire Engine red, similar to color number 11105,] [Lime Yellow, similar to color number 23793,] FED-STD-595.  Housing shall have a reflective, highly visible label imprinted with the word "FIRE" in minimum 50-mm two-inch block characters on both side surfaces of the box.  Housing shall permit mounting on walls, utility poles, or pedestals.  


2.2.7.1  Operating Panel:  Each transmitter operating panel shall incorporate a pushbutton or pull lever or hook clearly labeled "FIRE".  Appropriate operating instructions shall also be clearly visible.  Break-glass mechanisms are not permitted.  Operating panels shall be identical in operation on all transmitters furnished.  


2.2.8  Box Location Light:  Provide each transmitter with a vaportight, incandescent type light fixture with a cast aluminum housing and heat resistant, unbreakable threaded ruby globe.  The light shall be supported with minimum 16 mm 1/2 inch galvanized rigid steel conduit, and located approximately 305 mm one foot above the box.  Lamp shall be incandescent, 25 watt, 130 volt AC extended service type.  Power source shall be the AC power supply to the transmitter.  


2.2.9  Interface Device for Master Box Radio Transmitters:  All circuitry, switches, and controls necessary for the functions required for Master Box Radio Transmitters may be contained in one housing or in two separate housings.  If two separate housings are utilized, requirements as stated herein for master box radio transmitters remain in effect, with the exception that only the housing containing the publicly accessible operating panel is required to be cast metal cottage style and labeled "FIRE".  


2.3  AUXILIARY RADIO TRANSMITTERS:  Auxiliary transmitters shall be configured for automatic actuation through auxiliary connections to local protective signaling systems [and initiating devices].  Auxiliary transmitters shall comply with paragraph entitled "RADIO ALARM TRANSMITTERS (GENERAL)," and the following requirements:  


2.3.1  Inputs/Connections:  Each auxiliary transmitter shall provide a minimum of 4 alarm circuit inputs (zones) for the purpose of connection to local fire alarm control panels, [and] [sprinkler water flow detectors,] [and] [manual pull stations] [and] [extinguishing system control panels], utilizing Form A dry contacts.  The specific zone connections for each building shall be as shown.  


2.3.2  Switching:  Provide disconnect switches or other means to disconnect individual zone inputs from the transmitter without disconnecting wiring.  Operation of a switch into the "disconnect" position shall cause a trouble condition which shall initiate transmission of a trouble message and acutation of local alarms as specified in paragraph entitled "Trouble Supervision." 


2.3.3  Electrical Supervision:  Each transmitter shall electrically supervise all wiring between the transmitter and local fire alarm control panels.  [Transmitters shall also supervise the wiring to initiating devices where such devices are connected directly to the transmitter in lieu of being connected to a local fire alarm control panel.] A ground-fault condition which prevents transmission of an alarm or a break or open condition in any of the above circuits shall cause a trouble condition which shall initiate transmission of a trouble message and actuation of local alarms as specified in paragraph entitled "Trouble Supervision." 


2.3.4  Message Designations:  Each transmitter shall allow distinct and individually identifiable message designations as to the types or causes of transmitter actuation.  Required designation is as follows:  


2.3.4.1  Master Message:  Message shall be transmitted upon automatic actuation of the transmitter through an auxiliary connection to a local protective signaling system or initiating device(s).  The zone causing actuation shall be individually identified as part of this transmission.  


2.3.5  Zone Annunciation:  Transmitters shall have separate alarm and trouble lamps to indicate the status of each initiating zone.  


2.3.6  AC Power Source:  AC power shall be obtained from a single connection into the line side of the building's regular 60 Hz AC service, through a lockable fused disconnect switch.  Where a local energy fire alarm control panel is fed by the same arrangement, a common feed to both the local panel and the transmitter is permitted.  


2.3.7  Transmitter Housing:  Housing shall be cottage style or rectangular at the manufacturer's option, painted Fire Engine Red, similar to color number 11105, FED-STD-595.  


2.3.8  Interface Device for Auxiliary Radio Transmitters:  All circuitry, switches, and controls necessary for the functions required for Auxiliary Radio Transmitters may be contained in one housing or in two separate housings.  If two separate housings are utilized, all requirements for auxiliary radio transmitters as stated herein remain in effect.  


2.4  STREET BOX RADIO TRANSMITTERS:  Street box transmitters shall be configured for manual actuation by a publicly accessible lever or pushbutton on the front of each transmitter.  Street box transmitters shall comply with paragraph entitled "RADIO ALARM TRANSMITTERS (GENERAL)," and the following requirements:  


2.4.1  Message Designations:  Each transmitter shall allow distinct and individually identifiable message designations as to the types or causes of transmitter actuation.  Required designations are as follows:  


2.4.1.1  Tamper Message:  Message shall be automatically transmitted when a transmitter is tilted over 0.785 rad 45 degrees from vertical.  


2.4.1.2  Fire Message:  Message shall be transmitted upon operation of the publicly accessible lever or pushbutton on the transmitter.  


2.4.2  Power Source:  AC power shall be obtained as shown for each transmitter, through a lockable fused disconnect switch.  [Where drawings indicate AC power is not available, street boxes shall operate from battery power with solar powered charging device.  Battery capacity shall provide at least 20 days field service in the event of failure of the solar-powered charger.] 


2.4.2.1  [Solar-Powered Charger:  Provide solar-powered charger for battery powered street boxes.  Charger shall include a photovoltaic panel, solid-state voltage regulators, interconnecting cables and necessary supports.  Photovoltaic panel shall be capable of sustaining transmitter operation with the battery disconnected, when the light intensity is greater than 50 percent of full sun illumination.  Voltage regulator shall prevent overcharging of the battery and reverse current flow from the battery to the charger.  Regulator shall be temperature compensated with a control accuracy of plus or minus 0.1 volts and shall provide protection against lightning-induced surges.  Mounting supports shall be of the flat plate, fixed tilt angle design, capable of withstanding the same wind loading specified for transmitters and antennas.  All materials shall be sealed and weatherproof.] 


2.4.3  Transmitter Housing:  Housing shall be cast metal cottage style, painted [Fire Engine Red, similar to color number 11105,] [Lime Yellow, similar to color number 23793,] FED-STD-595.  Housing shall have a reflective, highly visible label imprinted with the word "FIRE" in minimum two-inch block characters on both side surfaces of the box.  Housings shall permit mounting on walls, utility poles, or pedestals.  


2.4.3.1  Operating Panel: Each transmitter operating panel shall incorporate a pushbutton or pull lever or hook clearly labeled "FIRE".  Appropriate operating instructions shall also be clearly visible.  Break-glass mechanisms are not permitted.  Operating panels shall be identical in operation on all transmitters furnished.  


2.4.4  Box Location Light:  Provide each transmitter with a vaportight, incandescent type light fixture with a cast aluminum housing and heat resistant, unbreakable threaded ruby globe.  The light shall be supported with minimum 16 mm 1/2 inch galvanized rigid steel conduit, and located approximately 305 mm one foot above the box.  Lamp shall be incandescent, 25 watt, 130 volt AC extended service type.  Power source shall be the AC power supply to the transmitter.  [Where AC power is not supplied to the transmitter (as indicated on the drawings) provide a minimum 305 mm 12 inch high red and white reflective band, visible over the tops of parked cars, on poles or pedestals supporting transmitters in lieu of providing box location lights.] 


2.5  BASE STATION RECEIVING OR CONTROL CONSOLES:  Provide two identical radio alarm base station receiving or control systems.  Install both systems in the main fire alarm watch office as indicated.  Each system console shall be completely assembled, wired, and tested at the factory, and delivered ready for installation and operation.  Each base station console (system) shall perform the receipt, processing, and display of emergency and non-emergency messages transmitted by the radio transmitters specified herein, independently of the other console.  Each console shall contain a complete and independent receiving system consisting of:  a receiver, decoder, audio devices, visual display, digital clock, printer, primary and emergency power supplies, power supply monitors, memory devices, interconnecting cables, and antenna.  If the automatic transmitter tests specified under paragraph entitled "Automatic Transmitted Test" are initiated by a polling (interrogation) device located at the base station, then each of the two required consoles shall have its own polling device.  One such device shall always be active, with the other in standby status.  Failure of the active device shall automatically cause the second device to take over the interrogation (polling) function.  


2.5.1  Display:  Each console shall display incoming messages in alphanumeric format, using a light emitting diode, illuminated dot matrix, or cathode ray tube display.  The display shall indicate the identity code number assigned to the originating transmitter, which shall be a minimum of 4 digits, 0001-9999.  The display shall also include the following message designations:  

      FIRE                               TROUBLE

      MASTER* (Zone #1‑X)                TAMPER

      TEST                               LOW BATTERY (if applicable)

      *Note:  "AUXILIARY" or other wording which clearly distinguishes

      between automatic remote actuation and manual actuation at the

      transmitter is acceptable in lieu of "MASTER."

[Display shall also include a message of a minimum of 3 lines of 20 characters each for each transmitter (minimum 500 transmitter capacity) which shall be [pre-programmed into the memory as directed by the Contracting Officer] [operator-programmable into the memory through a keyboard which shall be provided].] Each console shall include a means to manually reset (clear) its display.  If the display is not reset at the time additional alarm(s) are received, the additional alarm(s) shall be retained in the memory and a distinctive audible or visual indication given to the operator that additional alarm(s) are waiting to be acknowledged.  A minimum of 16 such alarms shall be retained for display and acknowledgement.  Alarms shall be printed immediately upon receipt.  


2.5.2  Memory:  Each console shall have a [programmable] memory capable of retaining 500 transmitter codes, together with the specific message designations, total number of zones possible, and related information associated with each of 500 transmitters.  Memory shall be used in comparing received signals with pre-programmed "legitimate" transmitter codes, and shall cause the console to reject (ignore) any signal containing a code not previously programmed into the memory storage section.  Memory shall also maintain an account of automatic transmitter testing and transmitter trouble and (if applicable) low battery transmissions.  If memory is operator-programmable, access into the memory for the purpose of making additions or deletions shall be restricted by the use of a key switch or access code to prevent unauthorized changes.  Transmitter verification memory shall not be lost in the event of a total loss of primary and emergency power supplies.  


2.5.2.1  Memory Readout:  Upon manual activation by the operator, the console shall print a summary of transmitters which have transmitted a trouble (or low battery) message, or have failed to transmit a message during the previous 24-hour test period.  Any legitimate incoming transmitter signal shall preempt the memory read function, and take control of the system.  


2.5.3  Digital Clock:  Each console shall incorporate an electronic digital clock.  The clock shall display the current time expressed in 24-hour time and date (day and month) and shall transmit to each interconnected decoder and printer the time and date that signals are received.  A manual means of resetting the clock shall be provided.  


2.5.4  Printers:  Printers shall be of high speed, computer compatible, low noise design, and capable of printing all incoming messages with no messages being lost.  Upon reception of an alarm, each printer shall print on paper the required visually displayed data, including the date and time received.  Paper for recording messages shall be standard size, and commercially available printer (computer) or adding machine, continuous feed type.  Paper take-up devices for storing print-out shall be included.  Alarms shall be printed in a manner to make them readily distinguishable from acknowledgements and routine messages, by use of a different color, typeface, type size, or similar means.  


2.5.5  Audible Alarm Devices:  The audible alarm device used to indicate the receipt of emergency (fire or master) messages shall produce a sound distinct from audible trouble alarms.  The device shall be internally mounted in the console, and shall be activated upon receipt of emergency messages or signals.  The audible sounds used to indicate the receipt of transmitter/interface trouble messages, including tamper and low battery voltage, shall be separate and distinct from the sound used to denote receipt of emergency messages.  


2.5.6  Receivers:  The systems shall incorporate solid state receiver(s) of standard design, employing crystal controlled frequency selection.  Provide an audio amplifier with loudspeaker connected to the demodulated output of the receiver.  Signal receivers shall be completely solid state, narrow band.  


2.5.7  Decoders:  Signal decoders shall be fully solid state, utilizing rack-type construction and plug-in type printed circuit cards for decoding of incoming messages or signals.  


2.5.8  Power Supply:  For each console, primary power supply shall be l20 volts, 60 Hertz, AC.  Emergency back-up power shall be supplied by batteries capable of powering the system for a minimum of 48 hours.  The l20-volt, 60 Hz AC power supply for each console shall be obtained [through a single connection into the line side of the building's regular AC service circuit] [from the building emergency service circuit as shown] through a lockable fused disconnect switch.  Provide a separate disconnect switch for each console.  


2.5.9  Emergency Power Source:  Emergency backup power shall be supplied by lead acid type batteries having plastic cases and explosion-proof vents.  Batteries shall be of sufficient capacity to operate all functions of the console for no less than 48 continuous hours, in the event of loss of AC power.  Batteries shall be mounted on rack(s) designed for that purpose.  A termination cabinet shall be part of the rack.  Battery rack(s) shall be located where shown.  


2.5.9.1  Emergency Power Switchover:  In the event of loss of normal AC power, transfer to the emergency power mode shall be automatic and without interruption or loss of console memory.  When AC power is restored, transfer back to normal mode shall also be automatic.  


2.5.10  Console Battery Charger:  Battery chargers shall be self-regulating.  Each charger shall have the capacity to completely recharge its associated batteries from full discharge within 48 hours with the console fully operational on primary AC power.  The console shall remain operational on AC power with the batteries removed.  


2.5.11  Console Supervision:  The supervisory controls shall provide constant supervision of the operating condition of the console.  Individual indicators shall be provided for each major component, and an audible signal shall be produced in the event of failure of any major component.  This audible signal shall be distinctly different from the signal used to annunciate alarms.  A switch shall be provided to silence the audible trouble signal.  


2.5.11.1  Receiver Supervision:  The supervisory controls shall provide constant supervision and display of the operating condition of the signal receivers, and indicate visually and audibly an abnormal condition when sustained carrier (RF) in excess of l5 seconds is detected.  


2.5.11.2  Power Supervision:  Each console shall continuously monitor its primary and emergency power supplies.  Any malfunction shall be indicated visually and audibly.  In the event of a primary power supply failure, the console shall automatically and without interruption switch to battery backup and indicate the failure within 15 seconds.  An "open" in the battery circuit or standby battery voltage below 85 percent of rated voltage (while on AC power) shall cause activation of console trouble signals.  


2.5.11.3  Meters:  Each console shall be provided with voltage and amperage indicators to monitor the output of the emergency DC power supply.  When the battery rack is within clear sight of the console, a voltmeter and ammeter mounted at the battery rack will satisfy this requirement.  


2.5.12  Electrical Connections:  Consoles shall be designed with modular components to allow interchange of components for maintenance purposes.  All interconnecting cables and connectors shall be compatible with computer quality signal data transmission.  


2.5.13  Protective Finish:  Chassis, frames, and brackets associated with, or part of, the major components, shall be finished with a protective coating.  


2.5.14  Base Station Receiving or Control Console Antennas: The required antenna network for each console shall include one grounded lightning-protected, omnidirectional, high gain, coaxial antenna, together with all necessary mounting brackets and supports for installation, line static arrester, and interconnecting cable in the necessary length for each receiver.  The antennas for the dual consoles shall be installed with maximum separation at the fire station.  Antenna supporting structures shall comply with ANSI/EIA/TIA-222-E.  Antennas shall be cut to the operating frequency and designed to withstand destruction by natural elements under normal operating conditions.  The complete antenna assemblies shall be corrosion resistant and designed for reliable operation under adverse climatic conditions including [161] [242] km/h [l00] [150] mph winds, rain, ice, and snow storms.  Interconnecting cable(s) shall be minimum 95 percent shielded type.  Antenna cables shall be in galvanized rigid steel conduit.  


2.5.15  Lightning Protection:  Provide lightning arresters for base station antennas in accordance with NFPA 70.  Base stations shall not exhibit misoperation or failure when electrical transients of IEEE C62.41 Category B are applied to the AC powerline.  


2.6  RADIO ALARM TRANSMITTER BATTERY CHARGER:  Provide a battery charger for use in recharging batteries which have been removed from radio alarm transmitters.  Charger shall be of self-regulating design.  


2.6.1  Capacity:  The charger shall have receptacles for simultaneously connecting ten radio alarm transmitter batteries.  The charger shall have the capacity to recharge ten batteries from full discharge to full charge within 72 hours.  The charger shall operate from l20 VAC, 60 Hz power.  


2.6.2  Meter:  The charger shall include a meter and selector switch for monitoring the voltage of any battery attached.  


2.7  RADIO ALARM TRANSMITTER BATTERY LOAD TESTER:  Provide a load tester capable of applying a load to a radio alarm transmitter battery sufficient to determine whether or not the battery has the capacity to operate a transmitter.  The load tester shall have a receptacle for connecting one radio alarm transmitter battery and shall also include all meters and activating controls required.  


2.8  AC SAFETY SWITCH:  Provide properly fused, safety-type disconnect switch and box with provision for locking the cover and operating handle in the "power on" position.  The switch box shall be "Fire Engine Red" and located near the service panel.  Affix a permanent label reading "Fire Alarm Power" to each box.  Provide padlocks for locking the box cover and operating handle.  Locks provided shall be keyed alike, or master keys shall be provided.  Switch boxes installed outdoors shall be NEMA 3R type.  


2.9  CONDUIT:  


2.9.1  Rigid Steel Conduit (Zinc-Coated):  ANSI C80.1.  


2.9.2  Intermediate Metal Conduit (IMC):  UL 1242, zinc-coated steel only.  


2.9.3  Electrical Metallic Tubing (EMT):  ANSI C80.3.  


2.10  OUTLET BOXES:  UL 514A, zinc-coated steel.  


2.11  FITTINGS FOR CONDUIT AND OUTLET BOXES:  UL 514B, zinc-coated steel.  


2.12  WIRING:  NFPA 70 and NFPA 72.  Wire for l20V circuits shall be No.  l2 AWG minimum.  Wire for low voltage DC circuits shall be No.  l4 AWG minimum.  Color code all wiring.  


2.13  GROUND RODS:  UL 467.  Rods shall be the sectional type, copper-encased steel, with a minimum diameter of 19 mm 3/4 inch and a minimum length of 3050 mm l0 feet.  The rods shall have a hard, clean, smooth, continuous copper surface, and the proportion of copper shall be uniform throughout the length of the rod.  The copper shall have a minimum wall thickness of 0.33 mm 0.0l3 inch at any point on the rod.  Ground rods shall not protrude more than 150 mm 6 inches above grade.  


2.14  SPARE PARTS:  Furnish the following spare parts: 



a.
[5] [_____] radio alarm transmitter batteries. 



b.
[5] [_____] interface device batteries (if separate interface devices are provided). 



c.
[2] [_____] transmitter antennas. 



d.
[5] [_____] sets of fuses of each type and size. 



e.
100 rolls or l6 reams of permanent record printing paper. 



f.
[2] [_____] radio alarm transmitters [of each configuration required by this specification]. 



g.
Radio alarm transmitter components, including indicating devices (visual and audible), switches, trickle/float chargers, timing devices, complete printed circuit boards of each type used, locks and decals and marking strips.  Quantity:  Equal to two percent of those furnished in the installed Radio Alarm Transmitters, but not less than one each. 



h.
Control or base receiving (stations) console components, including illuminating indicators, switches, adjustment potentiometers, complete printed circuit boards of each type used, and locks.  Quantity:  Equal to two percent of those furnished in the installed Control or Base Receiving (Stations) Consoles, but not less than one each. 



i.
Five complete sets of system keys.  

PART 3 - EXECUTION 


3.1  [RADIO FREQUENCY SELECTION:  Immediately following contract award, the Contractor shall contact the Contracting Officer, Area Radio Frequency Coordinator, and Base Fire Chief and commence analyzing radio frequency selection.  The Contractor shall: 



a.
Obtain lists of all military and civilian - controlled frequencies licensed for use in the specified frequency band within a radius of [_____] kilometers miles of the base. 



b.
Using the information gained in (a) above, select a minimum of 3 available frequencies (6 frequencies for polling-type systems) within the specified band for further study.  



[c.
Perform a frequency intermodulation analysis (computer program) using information from (a) and (b) above to determine the theoretical potential for interference with the frequencies selected.]



d.
Set up radio receiving equipment at the specified location of the radio fire alarm receiving consoles and monitor the selected frequencies, using a chart recorder(s), for a minimum of 7 consecutive days.  Frequencies which show interference problems shall be eliminated from further consideration unless the cause of the interference can be identified and eliminated. 



e.
Upon completion of the above steps, the Contractor shall recommend to the Contracting Officer a minimum of 2 verified clear frequencies (4 frequencies for polling-type systems) for possible use as permanent radio fire alarm frequency(ies).  The Contractor shall submit copies of the 7 day frequency monitoring charts [and frequency intermodulation analysis] to the Contracting Officer in support of the recommendations.] 


3.2  RADIO FREQUENCY ASSIGNMENT:  The Contractor shall provide technical assistance to the Area Radio Frequency Coordinator in completing DD Form 1494, APPLICATION FOR FREQUENCY ALLOCATION, for a Stage 4 allocation.  Upon approval of this application by the Naval Electromagnetic Spectrum Center, a permanent operating frequency assignment will be made.  


3.3  INSTALLATION:  Installation shall be in accordance with the requirements of NFPA 70, NFPA 72, and NFPA 1221.  Wire for l20V circuits shall be No.  l2 AWG minimum.  Wire for low voltage DC circuits shall be No.  l4 AWG minimum.  Color code wiring.  Wiring shall be in rigid steel conduit, intermediate metal conduit or electrical metallic tubing.  Circuit conductors shall be identified within each enclosure where a tap, splice, or termination is made.  Conductor identification shall be by plastic coated self-sticking printed markers or by heat-shrink type sleeves.  The markers shall be attached in a manner that will not permit accidental detachment.  Control circuit terminations shall be properly identified.  Unless indicated otherwise, all wiring and conduit shall be new.  Do not run fire alarm circuits in the same conduit with non-fire alarm circuits.  Do not run AC circuits in the same conduit with DC circuits.  Run antenna cables alone in separate galvanized rigid steel conduit.  


3.4  FIELD TESTING:  


3.4.1  Tests During Installation:  Conduct the following tests during installation of wiring and system components.  Correct any deficiency pertaining to these requirements prior to final functional and operational tests of the system.  



a.
Ground resistance:  The resistance of each connection to ground shall be measured and shall not exceed l0 ohms. 



b.
Each antenna assembly and cable shall be checked at the transmitter or receiver connection for continuity, shorts, and grounds on the conductor and on the shield prior to connection to equipment.  Assemblies failing these tests shall not be connected to equipment. 



c.
Radio emission frequency and band width of each transmitter shall be tested to ensure proper operation on the assigned frequency. 



d.
Operation of each radio alarm transmitter function. 



e.
Operation of each interface panel zone (where interface panels are provided.)



f.
Operation of each local alarm system zone. 



g.
Operation of each initiating device circuit if connected directly to a transmitter. 



h.
Operation of all supervisory features. 



i.
Operation of all features of each base control console.  Tests of system components shall be conducted both with normal power on and with emergency (battery) power on and normal power off.  


3.4.2  Final Acceptance Test:  The system shall have been in service for at least 30 days prior to the final inspection.  The Contractor shall notify the Contracting Officer in writing when the system is ready for final acceptance tests.  Notification shall be at least l5 days prior to the date of the final acceptance test.  The system shall be considered ready for such testing only after all necessary preliminary tests have been made and all deficiencies found have been corrected to the satisfaction of the equipment manufacturer's technical representative.  The system shall be tested for approval in the presence of representatives of the manufacturer, the Contracting Officer, and the [_____] Division Fire Protection Engineer.  The Contractor shall furnish all instruments, labor, and materials required for the tests, and the technician who supervised the installation shall conduct the tests.  Any deficiencies found shall be corrected and the system retested at no cost to the Government.  All tests specified in paragraph entitled "Tests During Installation" shall be repeated as directed by the Division Fire Protection Engineer during conduct of final acceptance tests.  


3.5  ADDITIONAL TESTS:  When deficiencies, defects or malfunctions develop during the tests required, all further testing of the system shall be suspended until proper adjustments, corrections or revisions have been made to assure proper performance of the system.  If these adjustments, corrections or revisions require more than a nominal delay, the Contracting Officer shall be notified when the additional work has been completed to arrange a new final inspection and test of the fire alarm system.  All tests required shall be repeated prior to final acceptance, unless directed otherwise.  


3.6  MAINTENANCE INSTRUCTIONS:  Furnish to the Contracting Officer prior to final testing of the system, a complete set of reproducible as-built approved wiring diagrams with six sets of copies.  


3.7  INSTRUCTION OF GOVERNMENT PERSONNEL:  Upon completion of the work and at a time designated by the Contracting Officer, [_____] government personnel at the activity shall receive a complete training session of 40 hours, comparable to the equipment manufacturer's factory training procedure.  The training shall include an explanation and review of the theory of operation, the function, description, and analysis; and the trouble-shooting of all equipment provided.  Training shall include a review of manuals, drawings and lists supplied, together with any clarifications required.  At least one period of eight hours shall be spent demonstrating routine maintenance procedures and trouble-shooting equipment with actual faults being introduced for training purposes.  The instructional personnel providing requirements above shall be factory certified by the related equipment manufacturer to provide instruction services.  The training shall take place at the site. 


*** END OF SECTION ***
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