5.13
FIRE DETECTION SYSTEM (NONADDRESSABLE)
5.13.1
Scope of Work

This section covers the fire detection system complete, including new devices and wiring, interconnection of existing circuitry with modifications, and replacement of specific devices as described under various options of this project.

5.13.2
Codes

The installation shall comply with all applicable requirements of the latest edition of the National Electric Code and the NFPA. Equipment shall comply with the National Electric Code, NFPA, NEMA, and OSHA Standards.

5.13.3
Materials and Workmanship

Materials shall be new and listed by Underwriters Laboratories, Inc. (UL).  Products and brands listed herein indicate the type and quality required.  Equivalent materials may be used, subject to the General Provisions of the Contract.  If a brand name is specified herein, and the Contractor wishes to propose the use of an "approved equal" substitute, he may submit the same to the Lockheed Martin Construction Engineer for approval using the submittal procedure outlined for shop drawings. 


Workmanship shall conform to standard practices for installations of this type and the requirements of the General Provisions of the Contract.


The work required under this heading shall include all labor, materials, equipment, and services necessary to provide a complete and operating system which interfaces with the existing facility fire detection system.


The installation of fire detection and alarm components shall be supervised by a person regularly engaged and experienced in the installation of fire detection systems.  The Contractor shall secure the services of a fire alarm systems manufacturer's representative for the interfacing of existing and new fire alarm panel alarms and controls.

5.13.4
Description

The fire detection system shall consist of a complete and operating system connected to an existing facility detection system as shown on the project drawings and shall be the standard product of a fire alarm systems manufacturer.


The system shall interface with an existing fire alarm transponder (RTU) and communicate information to Plant Protection Headquarters (Bldg. 320) via existing cabling.


A microprocessor-based fire alarm control panel shall be provided as shown on the project drawings.  The microprocessor programming shall be accomplished within the panel with an on-board programmer utilizing simple DIP switch settings.  The system shall be capable of custom programming to meet the specific applications indicated on the drawings and in this specification.  All equipment shall be battery-backed, UL listed, electrically-supervised, and expandable to a minimum of 32 initiating zones and six signal zones.  The panel shall be equipped with at least eight initiating zones and at least two signal circuits.  The cabinet shall be of 6-unit size, NEMA 1, to provide maximum expansion capability.  Battery backup requirements shall be verified by the alarm system manufacturer to assure that sufficient DC supply power is available for the project requirements.


The system shall have "re-sound" capability and zone status display.  It shall include dry contacts for panel alarm and panel trouble, allowing interfacing to the MAF Fire Alarm Reporting System, and auxiliary alarm contacts for control of remote equipment.


The central processing unit (CPU) shall continuously scan each module for status changes.  Through hardware and software routines, the CPU shall provide supervision of the system wiring, module placement, and normal switch positions.  Alarm and trouble conditions shall be indicated at the CPU on the operator's panel by the tone-alert and alarm or trouble LED's.  The system shall indicate trouble and alarm status to RTU points as noted on the drawings.  The operation of the "alarm silence switch" or the "trouble silence switch" silences the tone-alert, but the alarm or trouble LED's and output to RTU shall remain illuminated and in trouble or alarm state, respectively.  The fire alarm control panel shall be Simplex series 4002.

5.13.5
System Requirements

The system shall be capable of detecting fire at any location in the project area, as well as detecting products of combustion in areas where ionization type detectors are specified. 

5.13.6
Installation

Material and installation of all conduit, conduit fittings, supports, etc. for the fire detection system shall conform to Section 5.4 and the electrical division of these specifications.


Special material and installation of the fire detection system and alarm components shall conform to this section of the specifications.

5.13.7
Peripheral Devices
5.13.7.1
Labeling

All initiating and signalling devices shall be labeled or tagged with identification numbers, as described in Section 4.7 for ease of trouble shooting.

5.13.7.2
Ionization Detectors

The ionization smoke detectors for the project areas shall be UL listed and provided with field adjustable sensitivity. The units shall operate on the ionization principle and shall be activated by the presence of combustion products (either visible or invisible). The detector head shall be a plug-in type unit containing two ionization chambers, amplifier switching circuitry, and an indicator lamp. One chamber shall be set for fire detection, and the second chamber shall function as a reference, in order to stabilize the detector for changes in environmental temperature, humidity, and pressure. The unit shall contain no moving parts.


The amplifier switching circuit in the detector head shall be entirely solid state, operate on 24 V DC from a two wire (#18 AWG) system, and permit connection of a remote indicating lamp, if desired. Once alarmed, the detector shall not affect any other detector's sensitivity, even though on the same loop. It shall be possible to electrically check the detector's sensitivity with a test device and adjust the detector sensitivity without removing the unit from its mounting.


Terminals shall be provided for connections, and the detector shall be secured to its base to prevent unauthorized removal. The units shall be Simplex #2098-9576 with #2098-9637 base.

5.13.7.3
Manual Pull Stations

All manual pull stations shall be single action, non-coded types, surface-mounted (unless otherwise noted), with molded aluminum housings and a pull down lever.  The lever shall be designed to lock in the actuated position when pulled, and shall be hinged to a back plate assembly.  The lever shall be resettable only by opening the station with a special tool.  Electrical contacts shall be rated at 120 V, three amperes, and shall close upon activation.  Units shall be Simplex #2099-9201.

5.13.7.4
Heat Detectors

The thermal detectors shall be UL listed, surface mounted, with a fixed temperature element or fixed temperature/rate-of-rise combination units, as noted on the project drawings.  The thermostat shall be set to close contact at 135°F (57.2°C) from a normally open contact.  The contacts shall be rated one ampere at 28 V DC.  The detector shall be mounted with a base for ease of removal and testing.  The units shall be Simplex #2098-9439.

5.13.7.5
Duct Detectors

The duct detector housing shall be UL listed and designed for two wire system operation and 24 V DC.  The unit shall include a visible alarm LED, remote LED output, and auxiliary control contacts rated at two amperes.


The unit shall operate at 32°F to 100°F, ten percent to 85 percent relative humidity, and under air velocities of 400 FPM to 4000 FPM.  Duct detector operation shall use a tube extended across an air duct to continually sample air movement through the duct.  It shall utilize a twist-in type detector head employing photoelectric sensing and 3.3 percent obscuration threshold.


The entire assembly shall include a Simplex #2098-9649 housing, with #2098-9201 photoelectric head and #2098-9798 sampling tube.

5.13.7.6
Water Flow Switches


Water flow switches shall be of the vane type for use on wet sprinkler systems, using schedule 40 steel pipe of 2-1/2 inch size.  Units shall contain two single pole, double-throw, snap action switches, rated at 15 A for 125 VAC, which shall be actuated when a flow of ten gallons per minute or more occurs downstream of the device.  The enclosure shall consist of a general purpose, indoor use, cast aluminum housing finished in red enamel.  Switches shall be Potter Electric Signal Company Model VS-D and shall be installed per the manufacturer's instructions.

5.13.7.7
Alarm Horns

The remote annunciator horns shall be UL listed, surface-mount types, and designed to audibly indicate a fire condition. The horns shall be of a molded aluminum composition and employ a selectable tone set (including "slow whoop") delivering an audio level of 98 db at ten feet. The horns shall operate from 24 V DC. Units shall be Simplex #4901-9801.

5.12.7.8
Visual Devices

The visual device shall be a Simplex #4904-9101 with base, polarized, 24 VDC unit.  The lens shall be white with red lettering reading "FIRE".  The lens shall be designed to prevent tampering and shall be constructed of strong Lexan.  The visual device shall utilize a high intensity Xenon flasher.  The lamp assembly shall incorporate a built-in reflector for more efficient light propagation.  The unit shall be designed for ceiling or wall mounting.

5.13.9
Testing

The Contractor shall test all wiring and equipment for insulation resistance, short circuits, undesirable grounds, and proper operation.  Insulation resistance of all wiring shall not be less than the values recommended by the National Electrical Code.  The Contractor shall provide all equipment for making tests and perform tests in the presence of the Lockheed Martin engineer.  An insulation resistance tester of high sensitivity, "Megger" type, producing a test voltage of not less than 500 VDC shall be used in making insulation resistance tests.

5.13.10
System Checkout and Testing


System final balance and testing shall be made under the direction of a factory-trained technician, and complete functional operation and maintenance requirements shall be demonstrated in the presence of the Lockheed Martin Construction Engineer prior to final acceptance.  A representative of the fire alarm system manufacturer shall also be present for this checkout.  All final sensitivity adjustments and software modifications shall be made by a licensed representative of the system manufacturer.  In addition, the installation Contractor shall verify the operation of each device and each zone alarm by tripping one of the devices in the appropriate zone.  The Lockheed Martin Construction Engineer shall verify that the proper zone is alarmed visually, that all horns and lights are signalled, and that the visual indication is received at the fire station.  A verification of proper trouble operation shall also be demonstrated.  These tests shall be completed prior to establishing a date for a formal functional checkout.

5.13.11
Shop Drawings

Detailed shop drawings shall be submitted to the Lockheed Martin engineer for approval in accordance with Exhibit I and the General Provisions of the Contract prior to the commencement of field work.  Shop drawing submittal shall include technical data sheets, catalog cuts, and other manufacturer's material.  Shop drawing submittals will be required for the following:



Sensors (all types)



Manual Pull Stations



Alarm Horns



Elementary Wiring Diagrams



Schematic Wiring Diagrams



Other Support Equipment


The Contractor shall also be required to submit one complete set of reproducible drawings of the system as installed.


The Contractor shall also be required to submit one complete parts listing of all items used in the fire detection system.

5.13.12
Installation and Miscellaneous Materials

Installation will comply with this section and all other sections of this specification


Fire alarm conductors as specified shall represent minimum standards and ratings.  The Contractor shall verify and confirm with fire alarm equipment manufacturers that these cables and conductors shall be of adequate size and of the type for the application shown.  It shall be responsibility of the Contractor to determine if any changes are necessary and make allowances in his bid accordingly.  Approval for cables and conductors other than those as specified shall be obtained from the Lockheed Martin Construction Engineer.  Alarm initiating and signalling circuits shall be color coded.


Fire alarm conductors shall not be smaller than No. 14 AWG for pull stations, horns, smoke detectors, heat detectors, and signal circuits.  Conductors for these devices shall be as specified above for power conductors.  


All fire alarm conductors shall be installed in fire alarm panels, junction boxes, transponders, and multiplexing equipment in an orderly and appropriate manner.  All conductors shall be neatly aligned, grouped, and supported as required.


Each conductor shall be terminated with an insulated crimp connector, unless terminals are specifically designed to grip bare wires.  Connectors shall be of the snap-spade type.  Connectors shall be the proper stud size for the screw terminal being used and the proper barrel size for the wire being used.  Connectors shall consist of butted seam parts with flared, rigid, polyvinyl chloride sleeves securely attached and funnelled for easy wire entry.  Metals parts shall be constructed from pure electrolytic copper and uniformly electro-tin-plated for maximum corrosion protection.  The appropriate crimping tool shall be used as recommended by the wire terminal manufacturer.


Wire markers and heat shrink sleeves shall be used in all panels, transponders, and multiplex loop junction boxes.  Wire markers shall consist of a white self-adhesive paper or plastics on which the appropriate lettering is typed in all caps such as "SONZE 20".  A clear heat-shrinkable sleeve shall be applied over the wire marker and heated as required to form a tight mechanical bond over paper.  Heat shrink sleeves shall be made or irradiated.  Heat shrink sleeves shall be of sufficient length which, after heating and shrinking, completely cover the wire marker without leaving any exposed edges.
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