[4-digit Spec. No.] 


SECTION 13854M1


FIRE ALARM SPECIFICATIONS  (updated 18 Mar 02)

Comments for the specification paragraphs are indicated in red italic print. 

ESTABLISH THE CONTRACT DOCUMENT BY EDITING THIS GUIDE

 SCOPE OF GUIDE:  This guide specification is written for a simple generic Fire Alarm System. Additional paragraph changes to tailor the guide to other attached systems is required.  Coordination between the specification sections and the drawings must be accomplished. The Project's drawing, denoting Fire Alarm Signaling System, must contain the four basic components, with details, as demonstrated by McChord's Standard Fire Alarm Drawing, i.e. 1) Riser, 2) Floor layout indication devices, 3) Transmitter Wiring, and 4) Symbols per NFPA 170.  This guide is not written for pre-action or activation of suppression systems. If additional requirements exist for such systems the specification for that system must be included in a separate section of the specification.

SPECIFICATION:   Incorporate the specification as written with equipment and provisions added or subtracted as required for the individual project.

DRAWINGS:  Design drawings must match with the specification.  Drawings provided must comply with the concepts established in the sample drawing. ie. symbols from NFPA 170, riser, layout, sequence of operation, etc.

OTHER SPECIFICATIONS: Equipment supplied under other sections of the specification which are to be connected to the Fire Alarm Signaling system, must meet the same documentation and testing requirements as defined in the Fire Alarm specification section.  Acceptance test for all fire alarm inter-connection of that equipment shall occur at the same time as the acceptance test for the Fire Alarm system.  Coordination shall be through the General Contractor.  Section "Commissioning of Fire Alarm Detection and Signaling System" identifies interconnection testing.

Part 1  GENERAL

1.
APPLICABLE PUBLICATIONS: The publications listed below form a part of this specification.

1.1
The installation shall conform to the current edition and applicable sections of the following NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) STANDARDS: 

70
1999
National Electric Code.

72
1999
National Fire Alarm Code.

90A
1999
Installation of Air Conditioning and Ventilating Systems.

90B
1999
Standard for the Installation of Warm Air Heating and Air Conditioning Systems.

101
2000
Life Safety Code.

170
1999
Firesafety Symbols. 

1.2
The following UNDERWRITERS LABORATORIES, Inc. (UL) PUBLICA​TIONS APPLY: 

UL 4

Fire Protection Equipment Directory

UL 6

Rigid Metal Conduit

UL 38

Manually Actuated Signaling Boxes for use with Fire Protective Signaling Systems.

UL 217
Single and Multiple Station Smoke Detectors.

UL 228
Door‑Closer‑Holders with or without Integral Smoke Detectors. 

UL 268
Smoke Detectors for Fire Protective Signaling Systems.

UL 268A
Smoke Detectors for Duct Applications.

UL 464
Audible Signal Appliances.

UL 497B
Protectors for Data Communication and Fire Alarm Circuits. 

UL 521
Heat Detectors for Fire Protective Signaling Systems.

UL 632
Electrically Actuated Transmitters.   

UL 797
Electrical Metallic Tubing

UL 864
Control Units for Fire‑Protective Signaling Systems.

UL 1638
Visual Signaling Appliances.

1.3
The following INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE) STANDARDS:

IEEE No. 81 
Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System.

IEEE No. 142
Recommended Practice for Grounding of Industrial and Commercial Power Systems.

1.4
The following DEPARTMENT OF DEFENSE publications:

MIL-HDBK-1008C, Military Handbook FIRE PROTECTION FOR FACILITIES ENGINEERING, DESIGN, AND CONSTRUCTION. JUNE 1997

1.5
Federal Standards

FED-STD 795
Uniform Federal Accessibility Standards (UFAS)

2.
GENERAL CONDITIONS:

2.1
SCOPE OF WORK:  Provide an approved fire alarm system and documentation as indicated. The system shall include all materials, accessories and equipment inside and outside the building necessary to provide each system complete and ready use. Install each system to give full consideration to built‑in spaces, piping, electrical equipment, ductwork and all other construction and equipment and to be free from operating and maintenance difficulties.  The Fire Alarm Signaling System shall be installed per NFPA 72. The Fire Alarm Signaling System when coupled to the Base Central Fire Alarm Monitoring system shall conform to NFPA 72. 

2.2
ELECTRICAL/ELECTRONIC DEVICES AND COMPONENTS:  Conform to respective certification requirements as defined under the current UNDERWRITERS LABORATORIES, Inc. (UL) PUBLICATIONS pertaining to equipment for, and related to, fire signaling sys​tems.  The UL label or seal, and listing in the UL Fire Protec​tion Equipment List will be accepted as evidence that the items conform to UL requirements. The contractor shall submit proof that the items furnished under this specification conform to those requirements. 

The UL references in the publications paragraphs above are those applicable to the specified equipment.  If devices have a UL label, and that label includes the appropriate UL number, no further proof is necessary.

2.3
CLARIFICATION OF NFPA DEFINITIONS: 

2.3.1
The word "should," incorporated in applicable sections of NFPA and defined in NFPA 72 is to be considered as "shall" in respect to this specification. NFPA "should" recommendations are a mandatory requirement for McChord Fire Alarm Signaling Systems. 

2.3.2
The "authority having jurisdiction" is the organization, office or individual responsible for "approving" equipment, an installation or a procedure, and maintenance or repair service, including periodically recurrent inspections and tests. The "authority having jurisdiction" shall be defined as the Base Fire Marshal, 62 Civil Engineering Squadron, McChord AFB, WA, or his authorized representative.

2.3.3
FIRE ALARM CONTROL PANEL is a control unit used to provide area fire alarm or area fire supervisory service which, when connected to the proprietary protective signaling system with the permission of the authority having jurisdiction, becomes a part of that system.

2.4
CONNECTION TO CENTRAL STATION: The contractor shall provide the appropriate wiring and signal from the Control Unit/Fire Alarm panel to the Fire Alarm Signaling System's Transmitter. Codes to be assigned for transmitters must be requested by the contractor, and will be provided by the government. Test equipment and personnel necessary to determine the correct signal to the transmitter will be provided by the contractor during the Accept​ance Test. 

2.5
EXISTING FIRE ALARM SIGNALING SYSTEM:  Prior to the installation of any new devices, the Contractor shall test and inspect for satisfactory operation all existing initiating and indicating loops, auxiliary and supplementary circuits, and panel functions and provide a test report. This testing and inspection shall be coordinate with the Government (five working days notice required). For those items considered non‑functioning, the Contractor shall provide with the report, specification sheets or written functional requirements to support the findings. The Government will repair those existing items judged defective, yet deemed necessary for a complete and working Fire Alarm Signaling System. Only after receiving Government approval of the report shall work be allowed to proceed. The Government will respond within 10 working days.  The Contractor shall assume responsibility for the existing Fire Alarm Signaling System, within the project area, upon notification of the Government's corrective actions and/or acceptance of the report. When responsibility for the existing equipment is assumed, any function and/or equipment failure shall be diagnosed and repaired by the Contractor. The Contractors responsibility shall only terminate, except for warranty of new work, when the Government accepts the completed Fire Alarm Signaling System.    

Utilization of any existing fire alarm equipment will necessitate inclusion of this paragraph.  If the Fire Alarm system is completely new, this paragraph should be deleted.
2.6
SYSTEM:  Include all wiring, raceways, pull boxes, terminal cabinets, outlet and mounting boxes, alarm initiating/indicating devices, and control equipment, and all other accessories and miscellaneous items required for an operating system even though each item is not specifically mentioned or described.

3.
DOCUMENTATION:

3.1
DOCUMENTATION:  Provide all information necessary for Authorized Base Personnel to comprehend overall system logic, ease construction inspection and to calibrate, test, maintain, modify or repair the system once installed. The milestones for submittals shall be:

3.1.1
Initial Submittal prior to installation of any equipment. 

3.1.2
Draft Operating and Maintenance Manual 15 working days prior to contractor established Acceptance Test date.  

3.1.3
Inspection Form and Certificate of Compliance 10 working days prior to contractor established acceptance Test date.

3.1.4
Acceptance Test

3.1.5
Final Copies of the Operating and Maintenance Manuals 15 working days after completion and Government approval of the Acceptance test.

3.2
INITIAL SUBMITTAL: Initial Submittal documentation shall consist of the as a minimum the following:

3.2.1
The Manufacturer's technical literature for the Control Unit/Fire Alarm Panel.

3.2.2
A cross reference between submittal documentation and specifications.

3.2.3
The drawings shall contain complete system wiring diagrams for the equipment furnished including device, panel, and transmitter terminal functions, floor plans showing equipment layout, riser, sequence of operation and any other details required to demonstrate that the system has been coordinated and will properly function as a unit.

3.2.4
Battery sizing calculations and methods utilized to determine calculations.

3.2.5
Proof that the Check-out Technician or Technical Supervisor have a minimum of three (3) years experience installing the described products.

3.2.6
Submittal documentation furnished under other specification sections shall be coordinated into a single package by the General contractor.

3.3
DRAFT COPY: A draft copy of the Operating and Maintenance manual containing instructional and maintenance procedures shall be furnished fifteen (15) days prior to the final acceptance test. The draft O&M Manual shall include as a minimum:

3.3.1
All information supplied in Initial Submittal Documentation.

3.3.2
Updated as‑built drawings reflecting modifications and corrections made during installation.

3.3.3
Owners manual and manufacturer's installation instructions covering all equipment.

3.3.4
Maintenance/service manual for all system equipment.      

3.4
INSPECTION AND TESTING FORM and CERTIFICATE OF COMPLETION:

3.4.1
The RECORD OF COMPLETION form as described by  NFPA 72,  paragraph 1-6.2, Fig. 1-6.2.1, shall be completed by the Contractor and presented to the Contracting Officer ten (10) days prior to the acceptance test. The Record of Completion form, shall include the following information: Date, Name of Property, Address, Installer/service company name, address, phone number, and representative's name, Approving agency(s) name, address, and representative, Number and type of detectors per zone for each zone, functional test of detectors, Check of all smoke detectors, Loop resistance for all fixed temperature line‑type detectors, other tests as required by equipment manufacturers, Signature of tester, and such information as necessary to comply with NFPA 72.  Fire Alarm System shall remain operating at the facility, after obtaining information for the Inspection and Certification forms, through the time of the Acceptance/ Performance testing, as a break-in period.

3.4.2
The INSPECTION AND TESTING FORM as described by NFPA 72, paragraph 7-5.2.1, Fig. 7-5.2 is used to document the testing required by NFPA 72 for detection devices. The Inspection form shall indicate the contractor's test results of the Fire Alarm system's initiating detectors, as covered in NFPA 72.  The contractor doing individual testing, verified by the inspector, allows "Acceptance Testing" by a larger group to focus on testing of the system rather than individual devices. 

3.5
ACCEPTANCE TEST: Shall be accomplished through completion of the Record of Completion and the Inspection and Testing Form. Responsibility for operation and maintenance of the Fire Alarm system shall remain with the Contractor until completion of acceptance.  

3.6
OPERATING AND MAINTENANCE MANUALS: Five (5) copies of the Final Operating and Maintenance Manuals consisting of the Owner's Manual, Maintenance/ Service Manual, and Drawings shall be furnished fifteen (15) days after the acceptance test. The final copies of the Operation and Mainten​ance Manuals shall include all final modifications and corrections accomplished during testing, including test results, and as noted from the draft Operation and Maintenance Manual. The drawings shall be produced on Autocad and provided on a CD ROM.  The O&M Manuals shall also be provided on CD, including scanned images for catalog cuts, schematics and other such information not typed by the contractor.  One set of the final drawings shall be furnished on 24" x 36" paper, using a 1/8" = 1'0" minimum scale, single or double line building floor plan. Titles shall be "Fire Alarm System, Building ____". The Operating and Maintenance Manual shall include:

The following paragraph is copied directly from NFPA 72
3.6.1
The Owner's Manual and manufacturer's installation instructions shall include:

3.6.1.0
A detailed narrative description of the system inputs, evacuation signaling, ancillary functions, annunciation, intended sequence of operations, expansion capability, application considerations, and limitations.

3.6.1.1
Operator instructions for basic system operations including alarm acknowledgment, system reset, interpreting system output (LED's, CRT display, and printout), operation of manual evacuation signaling, and ancillary function controls, changing printer paper, etc.

3.6.1.2
A detailed description of routine maintenance and testing as required and recommended and as would be provided under a maintenance contract, including a testing and maintenance instructions for each type of device installed. This information should include:

a)
A listing of the individual system components that require periodic testing and maintenance.

b)
Step by step instructions detailing the requisite testing and maintenance procedures and the interval at which those procedures should be performed, for each type of device installed.

c)
A schedule that correlates the testing and maintenance procedures required by paragraph (2) above with the listing required by paragraph (1) above.

3.6.1.3
Detailed troubleshooting instructions for each specific type of trouble condition recognized by the system, including opens, grounds, parity errors, "loop failures," etc.  These instructions should include a list of all trouble signals annunciated by the system, a description of the condition(s) that will cause those trouble signals, and step-by-step instructions describing how to isolate those problems and correct them (or call for service, as appropriate).

3.6.1.4
A service directory, including a list of names and telephone numbers for those who should be called to obtain service on the system.

3.6.2
A Maintenance/Service Manual containing complete electrical/electronic schematic(s) of devices, control unit(s)/fire alarm panel(s) and sub‑components, including individual parts breakdown and identification, shall be provided.  A complete technical description and theory of operation for the control unit shall be provided, including programming details, PROM data files, and software descriptions. Include spare parts data for each different item of material and equipment specified. The data shall include a complete list of parts and supplies with current unit prices and source of supply, a list of supplies that are either normally furnished at no extra cost with the purchase of equipment, or specified to be furnished, and a list of additional items recommended by the manufacture to assure efficient operation for a period of 365 days. 

3.6.3

Drawings shall show, by identified symbols, all fire alarm components (control panel, audio‑visual alarms, pull stations, initiating/ indicating devices, etc.) and all wiring, including number, size and location of conductors, color coding of conductors and all wiring junctions. Drawings shall contain the following elements:

3.6.3.1
The floor layout will show the general layout of the facility and indicate locations of all Fire Alarm system components, auxiliary and supplementary circuits or systems de​vices supplied in other specification sections. Symbols utilized to depict control units, devices, and equipment shall comply with NFPA 170. The As‑Built Drawings shall indicate conduit and wire routing from the Control Unit/Fire Alarm Panel to all devices and equipment connected to that panel. The As‑Built drawing shall also indicate the sensitivity readings, obtained during the ac​ceptance test, of all smoke detectors.  Through annotation next to each detector or through a tabular listing, sensitivity and detector shall be clearly associated. 

3.6.3.2
Diagrams shall include the following:

a)
A Riser Diagram will show the number of zones (initiating and indicating), the number and type of devices in each zone, auxiliary and supplementary circuits, system's devices supplied in other specification sections and connected to a initiating zone(s), and will indicate their function, and the Central Station connection. On either the floor layout or riser diagram, the wiring sequence of devices connected to the circuit shall be shown.

b)
The Control Unit/Fire Alarm Panel layout will show the location of all panel‑mounted devices (Modules, Relays, etc.) associated terminal blocks or strips as well as the remote transmitter. The terminal‑block/strips will show all wiring and specific terminal function (indication, initiation, auxiliary, supplementary and remote transmitter to Central Station), and the locations of spare terminals, and unassigned spaces. Jumpers, Strapping, DIP switch settings, EPROM data, and/or information of this nature necessary to insure panel operation shall be shown. Wire identification will be shown on each terminal‑block/strip and will match requirements established in paragraph 4.3, "TAGS."  

3.6.3.3
A detailed sequence of operation will be provided to describe initiation and indication loop operation including auxiliary, supplementary, EMCS, and Central Station notification.

4.
GENERAL REQUIREMENTS:

4.1
STANDARD PRODUCTS: Material and equipment shall be UL listed and the latest standard products of a manufacturer regularly engaged in the manufacture of the products.

4.2
NAMEPLATES: Major components of equipment shall have the manufacturer's name, address, type or style, and catalog number on a plate securely attached to the equipment. 

4.3
TAGS: Tags with stamped identification number shall be furnished for keys and locks. Tags shall also be furnished to identify cable and conduit runs, wiring circuits, and all spare parts (including Manufacture's Part Number) furnished for Government's stock to maintain system. All identifying tags on cable and conduit runs, wiring circuits, and all spare parts shall be matched to OPERATING AND MAINTENANCE INSTRUCTION MANUALS. 

4.4
KEYS AND LOCKS: All locks shall be keyed to accept a CAT 30 cut key.

4.5
ACCESSIBILITY: The enclosure's internal layout shall pro​vided ample gutter space to allow sufficient and safe clearance between the enclosure 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, and allow ample gutter space for intercon​nections of panels and field wires. The enclosure's external work space, or work clearances, shall comply with NEC Article 110. Minimum clear distance will not be less than three (3) feet.

4.6
DELIVERY AND STORAGE: All equipment placed in storage shall be protected from the weather, humidity and temperature varia​tions, dirt, dust, and other contaminants.  


Part 2  MATERIALS

NOTE: Standard generic products are include in this guide.  If the project requires specific products, due to special conditions, additional paragraphs for those products need to be included.
5.
FIRE ALARM CONTROL UNIT:

5.1
FIRE ALARM CONTROL UNIT:  The Fire Alarm Control Unit shall operate as a low voltage general evacuation system. Solid state supervision and indicating devices shall be used including light emitting diodes or backlit liquid crystal displays in lieu of lamps or meters. A suitable means shall be provided for testing the control panel visual indicating devices (LCD displays or LED's). Visual indicating devices shall be plainly visible when the cabinet of the unit is closed. The control unit shall be equipped with terminal blocks/strips to facilitate wiring between modules and external devices. The control nnit shall be fabricated of metal with factory applied red enamel finish. The control nnit shall have front access and all controls and visual indicators shall be located behind key‑locked doors and windows to prevent tampering and unauthorized operation.

5.1.1
The control unit shall be microprocessor-based and suitable for connecting directly to the specified radio transceiver (see paragraph 6 through 6.2 below), to the Central Fire Station. Any fire alarm panel switch, in other than normal position, will cause a system trouble condition. The control unit shall be completely addressable and compatible with addressable initiating devices and shall be indicate all trouble and alarm conditions separately for each point .  Control Unit shall have the installed capacity to accommodate a minimum of 125% additional points for future devices with only field reprogramming necessary  control unit shall also have an indication for general alarm, general trouble, low battery, ground fault and AC power on. The control unit shall be equipped with a switch to test all LED's, if used. Upon power outage, the control unit shall light the general trouble LED, sound an audible trouble signal, and automatically transfer to standby batteries. When a ground is detected, the ground fault LED shall light and the audible indication will be activated. Fire alarm initiating, indicating, and auxiliary circuits shall be 24 V DC. Control Unit shall have a minimum of 2 spare auxiliary relays, with DPDT contacts activated upon alarm condi​tion. 

5.1.2
The system shall have the following operating features:

5.1.2.1
Electrical supervision of circuits used to activate fire extinguishing systems. Supervision shall include the coil of the releasing solenoid.

5.1.2.2
Electrical supervision of the primary power (AC) supply, presence of the battery, battery voltage, placement of alarm zone modules within the control panel, and transmitter tripping circuit integrity.

5.1.2.3
The Control Unit/Fire Alarm panel shall be equipped with sufficient auxiliary relay contacts, C/NO/NC, to provide switch​ing as defined in paragraph 11.2.2 plus two spare identical relays. 

5.1.2.4
The Control Unit/Fire Alarm panel shall be equipped with circuit protectors to protected equipment and personnel against the effects of excessive voltages and currents. The circuit protectors shall comply with UL 497B, Protectors for Data Com​munications and Fire Alarm Circuits.

5.1.3
The Control Unit/Fire Alarm panel, or modules within that panel, shall be a programmable type utilizing EPROM's or other non-volatile memory. Memory which requires battery power to retain data is not acceptable.  Any Control Unit/Fire Alarm panel or module equipped with EPROM's or other memory devices requiring programming will include all documentation, programming equipment, and training necessary for authorized base personnel to make those programming changes, perform maintenance, and reconfigure the Fire Alarm panel.

5.2
INITIATING CIRCUITS: Initiating Circuits shall be style "D" (Reference NFPA 72), 24 VDC, four wire system, double loop. Initiating circuit shall be capable of powering a minimum of 30 smoke detectors (new and existing).

5.3
SIGNAL LINE CIRCUITS: Indicating Circuits shall be a style "3.5" (minimum) (Reference NFPA 72), 24 VDC, four wire system, double loop. Indicating circuits shall be 24 VDC.

5.4
POWER SUPPLY: Power Supply shall comply with the applicable requirements of NFPA 72. AC power input to the fire alarm power supply shall be the 120 VAC service to the building. The AC power service employed to operate the Fire Alarm System shall be on a dedicated branch circuit. The circuit and connec​tions shall be mechanically protected. The circuit disconnection means shall be accessible only to authorized personnel and shall be clearly marked FIRE ALARM CIRCUIT CONTROL.

5.5
STANDBY BATTERIES: Batteries shall be capable of operating the fire alarm system for a minimum of 48 hours and then operating all indicating units for a minimum of 5 minutes. Batteries shall be gel‑cell type with sufficient Amp‑hour capacity for application plus 20 percent. Battery sizing calculations shall be included with submittals. 


5.6
Acceptable Equipment:  The following makes and model numbers of units are acceptable:

Simplex 4000 Series

EST2

Spectronics Series 641

6.
TRANSMITTER FOR REMOTE INDICATION:

6.1
FIRE ALARM SIGNALING SYSTEM: The system when coupled (via radio transceiver) to the Base Central Fire Alarm Monitoring System, shall conform to NFPA 72 Style 5.0 (minimum).  The transceiver for remote indication will send both alarm and trouble sig​nals generated by the fire alarm control panel and trouble condi​tions between the fire alarm control panel and the transceiver to the Central Station. The wiring circuits between the transceiver and the Control Unit/Fire Alarm Panel shall be supervised.

6.1.1
The transceiver shall be a four zone transceiver [or sixteen zone for large buildings] complete with power supply, battery backup, VHF antenna, antenna mount, lightning arrester and enclosure and coaxial cable.  Transceiver shall be compatible with the existing Monaco D-700CS Radio Fire Alarm Central Station at building 6 (Fire Station).  Frequency shall be 141.625 MHz.

6.2
TRANSMITTER WIRING: Wiring to the Control Unit/Fire Alarm Panel shall be included in the submittals.  Transmitter zone circuit wiring requirements are shown on the drawings. 

7.
FIRE ALARM, MANUAL PULL STATIONS:  Stations shall be addressable-type, surface mounted. Each station shall be equipped with a terminal strip with contact of proper number and type to perform functions required, and shall be a type not subject to operation by jarring or vibration. Break‑glass‑front stations and phenolic disk type are not permitted, however, a pull lever break‑glass‑rod type is acceptable. Unit shall normally operate by inserting two or three fingers behind a lever and pulling the lever outward and down​wards. Once pulled, the lever shall automatically lock down until the unit is opened and reset. Unit shall have the words "PULL" and "FIRE" embossed  on the front of the housing with white letters. Unit shall be all metal construction and painted red. The finish shall be high impact gloss and shall be smooth to prevent chipping and collecting dust. Reset feature shall be tamperproof. Shall be equipped with terminals for making connec​tions ‑ no soldering will be allowed.  Mounting shall comply with UFAS.    

Local requirements for detection devices are as follows:

1. Heat Detectors:

a.  135 degree fixed heat detectors installed above ceilings (if not an air plenum), or in well ventilated attic areas.

b.  190 degree fixed heat detectors installed in attic areas.

c.  135 degree fixed and rate of rise combination spaced as required by NFPA.

2.  Smoke detectors: Utilize only where required by NFPA. Applications:

a.  Dorms/Barracks: Powered by 24 vdc from Fire Alarm Panel.  Combination type with integral horn, resetable on unit, with the isolated heat detector attached to facility Fire Alarm System. 

b.  Air Handling Units: Ionization type, Duct Mounted with sufficient contacts for the Air Handling Control requirements and for the Fire Alarm System.

c.  Elevators:   The required smoke detection  will be  part of the Building Fire Alarm System which includes emergency control of the elevator. 

3.  Drawings must show specific area coverage by detector. Include as a schedule or as a note.  The information must be available for future maintenance or system changes.

8.
HEAT DETECTORS:  Detectors shall be addressable-type.  Rating, and coverage shall be as indicated on the drawings.  Heat detectors shall be UL Labeled and of the fixed temperature or combination fixed temperature and rate‑of‑rise type with locations and temperature ratings as indicated on drawings. The Rate‑of‑rise type shall operate with a 15 degree F change in temperature per minute.  

9.
SMOKE DETECTORS:  Detectors shall be addressable-type. 

9.1
SMOKE DETECTORS, PHOTOELECTRIC TYPE: Detectors shall be UL 268 listed. Electronics of the detector shall be shielded to protect against false alarms from EMI and RFI. The detectors light source shall provide  a minimum of 100,000 hours of operation. The detector shall have a visible lamp to indicate alarm status of the detector. Detector base shall be equipped with terminals or leads  no soldering will be required. Detector will be plug‑in type for easy removal with optional lock method to prevent unauthorized removal. The detector shall have a ceiling spacing of 30 ft under standard conditions (Refer to NFPA 72E).

9.2
DUCT MOUNTED SMOKE DETECTORS:  Detectors shall be UL 268A listed and powered from the alarm initiating circuit. Re​moval of the detector head shall activate a trouble signal at the control panel. Each Detector shall be provided with air sampling tubes of length equal to width of duct.  Each detector shall contain dual auxiliary contacts and have a visible lamp to indicate alarm status of the detector. The Detector shall be resetable from the Fire Alarm panel.

9.2.1
Duct‑mounted Ionization type Smoke Detectors shall be of dual chamber design with one reference and one sampling chamber. Smoke detectors containing radium shall not be used.  Each detector shall be capable of sampling air velo​cities between 300 and 3500 fpm. 

9.2.2
Duct‑mounted Photoelectric type Smoke Detectors's light source shall provide a minimum of 100,000 hours of opera​tion. 

9.3
COMBINATION, HEAT/PHOTOELECTRIC SMOKE TYPE: Detector shall be equipped with a photoelectric smoke detector, 135 degree F heat detector, a 90 db piezo horn, re‑set button and operate on 24 VDC from the Fire Alarm Panel. This type of detector will be utilized in dorm rooms as indicated by the drawings. Activation of the smoke detector shall only sound the detector's piezo horn and will be resetable at the detector. However, activation of the heat detector will initiate an alarm at the Fire Alarm Panel/Central Station and will only be resetable from the Fire Alarm Panel. 

9.4
SMOKE DETECTORS, SENSITIVITY RANGE: To assure that each smoke detector is within its listed and marked sensitivity range through out the life of the system, a test tool and method to test that sensitivity range shall be provided and consist of one of the following: 

a)
A calibrated test method, or

b)
The manufacturer's calibrated sensitivity test instrument, or

c)
Listed control equipment arranged for the purpose, or

d)
A smoke detector/control unit arrangement whereby the detector causes a signal at the control unit when its sensitivity is outside its acceptable sensitivity range, or

e)
Other calibrated sensitivity test method acceptable to the authority having jurisdiction. 

Equipment to check sensor sensitivity must be provided by the contract.  Sensor sensitivity is recorded on the "Inspection Form" identified by NFPA 72.
10.
SIGNALING/INDICATING APPLIANCES:
Appliances shall be a combination Audible/Visual signal device.  The device shall be heavy duty,  die cast metal housing with textured red enamel finish and a sound level adjustable type. The audible portion of the device shall be an electronic horn.  Signaling/indicating appliances shall conform to NFPA 72 and shall be UFAS approved.

EXCEPTION: Explosive areas Class 1, Groups B,C,and D.
10.1
HORNS: Horns shall be electronic, polarized, interchangeable, modular and suitable for mounting over standard outlet box. Horns shall be equipped with leads or terminals for making connections, no soldering will be allowed. Horns shall have adjustable power taps for 100 db at 10 feet and 96 db at 10 feet.  Individual horns shall not exceed .025 amps input current at the 96 db power tap setting.  Horns shall be located as indicated, and if exterior shall be weatherproof.  Horns shall operate on a polarized 24 VDC electrically supervised circuit and be UL listed.

10.2
VISUAL INDICATOR: Indicator shall be integral with the horn and be a flashing strobe with high‑impact thermoplastic translucent dome. The lamps shall provide a minimum of 8,000 candela with a flash rate between 60 to 120 flashes per minute. Strobe shall be capable of operating on an independent circuit or in parallel with audio device. Any individual strobe shall not exceed .042 amps input current and operate on a polarized 24 VDC electrically supervised circuit.       

10.3
INPUT CURRENT: Total current of the audible/visual device will not exceed .050 amps.

11.
AUXILIARY AND EMERGENCY CONTROL CIRCUITS:

11.1
DOOR HOLDERS: Holders shall be mounted flush or semi-flush as indicated on drawings. The door holders shall operate by electromagnetic force to hold the doors open. The doors shall be released automatically upon initiation of fire alarm by current interruption from control panel. Operation shall be fail‑safe with no moving parts. The minimum holding force shall be 15 pounds at 85 percent and 50 pounds at 110 percent of rated volt​age. Operating voltage shall be 24 VDC. Battery back‑up is not required for door holders of this type.

11.1.1    Door holders with integral smoke detectors are not recommended.  Placement of such smoke detectors usually does not comply with the ceiling location required by NFPA. 

Door holders with integral smoke detector shall be of the electromagnetic type, electrically supervised, self‑contained with integral dual chamber ionization [flow‑through design] smoke detector. Shall be provided with pilot lamp visible from a mini​mum of 50 feet that provides indication of alarm status. Door holders with integral smoke detector shall be connected to fire alarm panel initiating zones as indicated on drawings.    

11.2
FAN SHUTDOWN: Automatic shutdown of Fans (Supply, Return, and Exhaust) and associated equipment plus shall be initiated from the Fire Alarm Panel when alarm initiating circuit activation in that panel has occurred. The Fire Alarm Panel shall signal the HVAC Direct Digital Controls, Temperature Control Panels or the HVAC directly as applicable.

11.3
ELEVATOR RECALL: System‑type smoke detectors located in elevator lobbies, top of elevator shaft, and elevator machine rooms, which are used to initiate fire fighters' service recall, shall be connected to the building fire protective signaling system. 


Part 3  EXECUTION

12.
INSTALLATION: All work shall be installed as shown on the drawings and comply with NFPA 70 (National Electrical Code), Article 760. Installation of equipment, devices, device placement, and interconnecting wiring shall conform to NFPA as applicable. 

Wire sizes and number of strands are specified by NEC.  Wiring installed must be of the proper type for the application.  Conformance to NEC should be verified by inspection.
12.1
WIRING: Comply with the National Electrical Code. Wiring, including ground wire shall, be installed in Electrical Metallic Tubing (EMT). Initiating, Indicating and auxiliary and supplementary circuits shall be arranged to permit disconnecting and bypassing the system at the base of each riser. External wiring between the Control Unit/Fire Alarm Panel and devices shall be a minimum of 18 gauge, color coded and labeled. Color codes and label numbers will be included with as built drawings. The wiring for the fire alarm system shall not be installed in conduits, junction boxes or outlet boxes containing lighting or power systems. The sum of the cross‑sectional areas of individual conductors shall not exceed 40 percent of the interior cross‑ sectional area of the conduit. All conduit shall be 1/2‑inch minimum. Mounting boxes for exposed work shall be steel or cast aluminum. All circuit conductors shall be ident​ified within each enclosure where a tap, splice or termination is made. 

12.2
GROUNDING: Metallic conduits, ground wires in conduit, metal splice boxes, and other non-current carrying metallic parts of equipment shall be grounded and shall have a maximum resistance to solid "earth" ground not exceeding 25 ohms under dry conditions.

12.2.1
Grounding electrodes shall be provided where existing "grounds" do not meet the specified ground resistance. Grounding electrodes shall be cone‑ pointed ground rods. Unless otherwise indicated, ground rods shall be driven into the ground until tops of rods are approximately one foot below finished grade. Ground rods shall be spaced as evenly as possible at least 6 feet apart and connected 2 feet below grade.

12.2.2
Grounding connections which are buried or otherwise normally inaccessible, and excepting specifically those connections for which access for periodic testing is required, shall be made by exothermic weld. Exothermic welds shall be made strictly in accordance with the weld manufacturer's written recommendations. Welds which have "puffed up" or which show convex surfaces, indicating improper cleaning, are not acceptable. No mechanical connector is required at exothermic welds. Ground wires shall be protected by conduit where such wires run exposed above grade in non fenced‑enclosed areas or are run though concrete construction.

12.3   Labeling of initiating devices- all initiating devices (heat and smoke detectors and pull stations) shall be permanently labeled with the circuit and device number (point). Labels shall be self stick laser printed paper or plastic with minimum 12 point font size.

Part 4  TESTING

13.
COMMISSIONING and ACCEPTANCE of the Fire Alarm System: shall be as described in SECTION 13854M2 "Commissioning the Fire Alarm Signaling System".

13.1
ACCEPTANCE TEST: Acceptance test date shall be established by the Con-tractor. All necessary material or personnel required to demonstrate system performance will be supplied by the Contractor. The draft Maintenance and Operational Manual with As‑Builts, Inspection Form and Certificate of Compliance require​ments must be met in order to conduct the Acceptance Test.

13.2
RECORD OF COMPLETION: Upon successful completion of the Acceptance Test, the CERTIFICATE OF COMPLETION shall be completed and signed as required. Reference NFPA 72, Chapter 1-6.2.

END OF SECTION
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