

SI   2/15/2008


NOTE:  DO NOT ALTER THIS DOCUMENT.  COPY TO YOUR OWN FILE AND THEN MAKE MODIFICATIONS.PRIVATE 


DIVISION 16


SECTION 16720


CONVENTIONAL FIRE ALARM AND FIRE DETECTING SYSTEM  
PART 1 - GENERAL

1.1
RELATED DOCUMENTS:  Drawings and General Provision of Contract, including General and Special Conditions; Division 1 Specification Section; Section 16010, Electrical Basic Requirements; and Section 16050 Basic Wiring Methods apply to work of this section. 

1.2
APPLICABLE PUBLICATIONS:  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.  Latest edition shall apply.

A.
National Fire Protection Association (NFPA) Publications:



70 


National Electrical Code



72 


Standard for the Installation, Maintenance, and Use Protective Signaling Systems 



90A  


Air Conditioning and Ventilating Systems


B.
Underwriters Laboratories (UL), Inc. Publications:



864-88

Control Units for Fire Protection Signaling Systems



Fire Protection Equipment Directory 

C.
Factory Mutual (FM) System Publications:



Approval Guide 
1.3
QUALIFICATIONS OF INSTALLER:

1.4
MANUFACTURER'S REPRESENTATIVE:  The Contractor shall be responsible for obtaining the services of a qualified manufacturer's representative or technician, experienced in the installation and operation of the type of system being provided.  The manufacturer's representative, shall supervise the testing and adjustment of the system and provide instruction to Smithsonian Institution personnel on operational and maintenance features of the equipment.

1.5
DESCRIPTION OF WORK:  [The work includes providing a new [Pyrotronics Systems 3] Fire Alarm Control Panel (FACP) or equivalent; area and duct smoke detection, new indicating devices, and manual pull stations throughout the contract area.  The works includes providing new water flow and valve supervisory switches for monitoring of alarm and trouble conditions by the new FACP.  Work also includes providing electromagnetic door holders and closers which will allow the FACP to close specified doors.  All existing equipment to be removed shall be turned over to the Smithsonian Institution.]  


The work includes provision of a complete and usable system conforming to the applicable requirements of NFPA 70, 72 and this specification.  Contractor shall provide all equipment required and necessary to provide the functions and operational characteristics specified herein.  [All equipment and devices shall be new, compatible and operate with existing equipment, and not impair reliability or operational functions of the existing systems.  The existing system is ______.]  Furnished materials, components, devices, and equipment shall be the current design product of a manufacturer regularly engaged in the production of such equipment.  Materials and equipment [including the final arrangement with existing equipment] shall be listed by Underwriters Laboratories, Inc. (UL) or approved by Factory Mutual (FM) for the intended purpose and for building fire alarm systems.


The system shall include all wiring; conduit; pull boxes; terminal cabinets; junction, outlet and mounting boxes; control equipment, alarm indicating and supervisory devices, and all other accessories and miscellaneous items required, even though each item is not specifically mentioned or described.

1.6
SUBMITTALS REQUIRED:  Partial submittals will not be acceptable.  The system and system components shall be supplied by one manufacturer.  Annotate descriptive data to show specific model, type and size of each item the Contractor proposes to furnish.  Prepare working drawings on sheets not smaller than 30 inches by 42 inches.  Identify all symbols and provide point-to-point wiring diagrams showing the points of connection, color coding and terminals used for all new [and existing] electrical field connections in the system; including all interconnection between the fire alarm system and all equipment which is supervised and controlled by the fire alarm system.  Provide 5 sets of prints and 1 set of reproducible mylar sepia (same size as contract drawings).


A.
Manufacturer's Data:  Manufacturer's Data to be submitted for approval shall include the following:



 1.
Indicating Devices [Bell/Lamps] [Horn/Lamps] [Horn/Strobes] 



 2.
Heat Detectors [Combination Fixed-Temperature and Rate-of-Rise] [Rate Compensating]



 3.
Area Smoke Detectors [Ionization] [Photoelectric]



 4.
Duct Smoke Detectors [Ionization] [Photoelectric]



 5.
Beam Detectors



 6.
Manual Pull Stations



 7.
Fire Alarm Control Panel



 8.
Terminal Cabinets



 9.
Power supplies



10.
Storage Batteries



11.
Remote Annunciator Panel



12.
Remote Lamps


B.
Shop Drawings:  



1.
Control panel interior wiring diagram



2.
Point-to-point wiring diagram showing the points of connection and terminal used for all electrical field connections in the system, including all interconnection between the fire alarm system and all equipment of systems which are supervised and controlled by the fire alarm system.  Diagram shall show all connections from fire devices to the control panel initiating module, output module, switches, relays and terminals.



3.
Field wiring color code scheme. 


C.
Operations and Maintenance Manuals:  Prior to acceptance, furnish four (4) bound copies of complete operating and maintenance instructions, as-built circuit diagrams, complete with color-code scheme and a parts list by make, model number and manufacturer.  Manuals shall indicate the smoke detector location, serial numbers and firing voltages.


D.
As-Built (Record) Working Drawings:  On a daily basis the Contractor's Superintendent, in conjunction with the COTR, shall review and record as-built conditions on a set of drawings maintained at the job site.  After completion, but before final acceptance of the work, furnish a complete set of as-built drawings for record purposes.  The drawings shall not be smaller than 30 inches by 42 inches on reproducible mylar sepias with title block similar to full size contract documents.  Furnish as-built (record) working drawings in addition to the as-built drawings required by Section 01000, "Special Conditions."


E.
System Description:  Submit a detailed description of the control panel as it shall operate for this specific installation.  General system descriptions from the catalog cuts and copies of the Systems Design Operation portion of this specification will not be acceptable.


F.
Calculations:  Submit substantiating battery calculations for supervisory and alarm power requirements.  Ampere-hour requirements for each system component and each panel component shall be submitted with the calculations.


G.
Spare Parts:  Spare parts shall be directly interchangeable with the corresponding components of the installed system.  Spare parts shall be suitably packaged and identified by nameplate, stamping or tagging.  Furnish the following spare parts, in the quantities listed:



Automatic Detectors of each type installed:  [ ]



Manual pull stations:  [ ]



Fire alarm indicating devices of each type:  [ ]



Fuses for each fused circuit:  [ ]



Lamps for each lamp type furnished:  [ ]



Sets of keys, wrenches or special tools required to gain access to all lockable equipment:  [ ]

1.7
[WORK SCHEDULE:  Work shall be conducted in accordance with an approved schedule.  The Contractor shall maintain the existing fire alarm system until the new system (or portions thereof as specified) has been completely installed and tested.  All existing systems must be restored to working conditions before the end of the workday.


The changeover of existing alarm functions to the new system shall not be accomplished until the new system is fully-operational to properly receive the existing function.]

PART II - PRODUCTS

2.1
SYSTEM DESIGN:  The fire alarm and detection system shall be a complete, low voltage, [Class A] [Class B] supervised, non-coded, zoned fire alarm system with evacuation indicating devices.  


A. 
Operational features.  The system shall have the following:



1.
Electrical supervision of primary (AC) power supply, presence of the battery, battery voltage, and placement of alarm zone modules within the control panel.



2.
Activate indicating lamp associated with the initiating device in alarm condition on remote annunciator.



3.
Activate indicating lamp integral to the smoke detector in alarm condition.



4.
Trouble buzzer and trouble light to activate upon a single break or open condition, or ground fault which prevents the required operation of the system.  The trouble signal shall also operate upon loss of primary power (AC) supply, absence of a battery supply, low battery voltage, and removal of alarm zone modules.  Provide a trouble alarm silence switch which will silence the trouble buzzer, but will not extinguish the trouble indicator light.  After the system returns to normal operating condition, the trouble buzzer shall again sound until the silencing switch returns to normal position, unless automatic trouble reset is provided.



5.
Trouble and alarm signals shall be distinctly annunciated, audibly and visually, at the fire alarm control panel.



6.
Evacuation alarm silencing switch or switches which, when activated, will silence alarm devices, but not affect the zone indicating lamp.  This switch shall be overridden upon activation of a subsequent alarm from an unalarmed zone.



7.
[Switches which will bypass the automatic [air handler shutdown] [smoke control operation].  Operation of the switches shall cause the system trouble signal.]



8.
Arrange the system in the following zones and label as such:




Zone 1 -




Zone 2 -




.





.




.




Zone [ ] - Spare




Zone [ ] - Spare


B.
Alarm Functions:  The system shall be activated into the alarm mode by actuation of any alarm initiating device.  The system shall remain in the alarm mode until initiating device(s) are reset and the fire alarm control panel is manually reset and restored to normal. An alarm condition on a zone circuit shall automatically initiate the following functions:



1.
Visual indication of the zone operated on the fire alarm control panel.



2.
[Activate indicating lamp associated with the zone in alarm condition on remote annunciator.] [Activate remote indicating lamp.]



3.
Activate indicating lamp integral to the smoke detector in alarm condition.



4.
[Release all electrically-held-open doors.]



5.
Sound an audible signal and illuminate a lamp at the FACP.



6.
Transmit the alarms to the Smithsonian Institution Proprietary Security System (SIPSS.)



7. 
Sound all indicating devices throughout the building.



8.
[Initiate HVAC shutdown sequence as described on the Control diagrams shown on the contract drawings.]



9.
[Activate the elevator return sequence.]



Activation of a water flow switch shall initiate functions 1, [2], [4], 5, 6, 7, [8], and [9] immediately upon receipt of an alarm signal.



Activation of area smoke detectors shall initiate functions 1, [2], 3, [4], 5, 6, [7], [8], and [9] immediately upon receipt of alarm signal.



Activation of manual pull stations shall initiate functions 1, [2], [4], 5, 6, [7], [8], and [9] immediately upon receipt of alarm signal.



Activation of a duct smoke detector shall initiate functions 1, [2], 3, [4], 5, 6, [7], 8, and [9] immediately upon receipt of alarm signal. 



Activation of any valve supervisory switch,  shall initiate functions 1, 5, and 6 immediately upon receipt of the signal.  Activation of any valve supervisory switch shall be indicated by two separate and distinctive signals.  One, by the movement of the valve from its normal position and two, indicating the restoration of the valve to its normal position.  The "off normal" indication shall be retained on the FACP until manually acknowledged following restoration of the valve to normal.

2.2
PRIMARY POWER:  Power shall be 120 volts AC service.  Transfer from normal to emergency power or restoration from emergency to normal power shall be fully automatic and shall not cause transmission of a false alarm.  Obtain AC operating power from the distribution panel located [as shown on the drawings].  A system circuit breaker or fused switch shall be provided and mounted in a separate enclosure, painted red and marked as "Fire Alarm" and provided with a lockable handle or cover.  All power connections, whether AC or DC shall be separately fused within the FACP.  Power circuit to control panel shall be a three-wire (solid neutral), with ground, connection where one leg and neutral supplies system power and the other leg and neutral operates the trouble signal system.

2.3
SECONDARY POWER:  Transfer from commercial to standby power shall be instantaneous to insure proper operation, and shall be indicated by flashing the system power LED.  [In addition to the emergency generator,] batteries shall be provided and shall be gell-cell type and sized to provide [24] hours of standby operation.  A dual-rate battery charger shall be provided, which is capable of recharging the batteries to 80% capacity in 24 hours.  Loss of commercial power shall be annunciated as a system trouble.  System trouble shall be indicated for over or under voltage conditions, blown fuse or disconnected batteries.  The system shall visually and audibly indicate operation from standby power.  The system shall automatically restart upon the return of power.  No operator intervention shall be required.

2.4
WIRING:  Unless otherwise noted, all system field wiring shall be solid copper and installed in metallic conduit or electrical metallic tubing.  Initiating circuit conductors for low voltage DC circuits shall be No. 14 AWG minimum.  Conductors for 120 V circuits shall be No. 12 AWG.  Wire for 120 V circuits shall not be in the same conduit as low voltage initiating, indicating or fan control DC circuits.  Initiating circuits shall be provided in separate conduit from indicating circuits.  All conductors shall be color-coded.  Conductors used for the same functions shall be distinctively color-coded.  Use two different color codes for each alarm circuit; one for each loop.  Wiring color-code shall remain uniform throughout the circuit.  Identify circuit conductors within each enclosure by plastic coated, self-sticking, printed markers or by heat-shrink-type sleeves.  Attach markers in a manner that will not permit accidental detachment.  Identify control circuit terminations.  All conductors shall be 600 volt rated (minimum) unless otherwise noted.  A terminal cabinet shall be installed where circuit risers originate or where any circuit tap is made.  All wiring within enclosures and terminal cabinets shall be installed in a neat and workmanlike manner to screw-type terminals.  Pigtail or T-tap connections to alarm initiating and alarm indicating circuits are unacceptable.

2.5
CONTROL PANEL:  The control panel shall provide power, annunciation, supervision and control for the detection and alarm system.  The control panel shall be modular in construction, and contain all modules necessary to operate the system according to this specification and applicable drawings.  The control panel enclosure shall be suitable for semi-flush mounting.  A locked door shall be provided to limit access to those individuals authorized to access the panel.  Locate panel with the base 4 feet above the finished floor unless the panel size and ceiling height dictates a lower mounting height.  All modules shall be plug-in-type, dynamically supervised and easily replaceable.  Field wiring shall be connected to the panel with removable multi-conductor connectors to facilitate rapid removal and replacement of both the module and wiring for ease of servicing the panel.  The panel shall have prominent, rigid plastic or metal identification plates for all lamps, zones, controls, meters, fuse and switches.  Nameplates for fuses shall also include ampere rating.  Provide separate alarm and trouble lamps for each zone alarm initiating circuit, visible through the cabinet door.  Control panel switches shall be within the locked cabinet.  Alarm initiation circuits and alarm indicating circuits shall be fully operational despite a single or open or ground fault condition.  Provide a copy of the system circuit diagram and control panel schematic within the control cabinet.  Connect all circuit conductors entering or leaving the panel to screw-type terminals with each terminal marked for identification.

2.6
STORAGE BATTERIES:  Provide batteries with proper ampere-hour rating to operate the system under supervisory condition for a period of [24] hours and following this period of operation, capable of operating all alarm indicating devices under alarm conditions for 5 minutes.  Provide reliable separation between cells to prevent contact between terminals or adjacent cells and between battery terminals or other metal parts.

2.7
BATTERY CHARGER:  Provide a dual-rate battery charger with completely automatic high/low charging rate, capable of restoring the batteries from full discharge to 80% capacity in 24 hours or less.  Provide a separate ammeter for recording rate of charge and a separate voltmeter to indicate state of battery charge.  Provide a pilot light to indicate when batteries are manually placed on a high rate of charge as part of the unit assembly if a high rate switch is provided.  Locate charger in control panel.

2.8
ALARM INITIATING DEVICES:  No more than 30 detectors shall be placed on an initiating circuit.


A.
Heat Detectors:  Provide detectors designed for detection of fire by [combination fixed-temperature and rate-of-rise principle] [rate-compensating principle].  Detector units located in boiler rooms, showers or other areas subject to abnormal temperature changes shall operate on fixed-temperature principle only.  Locate detectors in accordance with their listing and the requirements of NFPA 72.  Temperature ratings for detectors shall be in accordance with NFPA 72.  Do not locate detectors closer than 12 inches to any part of any lighting fixture.  Detectors located in areas subject to moisture or exterior atmospheric conditions or hazardous locations as defined by NFPA 70, shall be types approved for such locations.  Provide detectors with screw-type terminal connections.



1.
[Combination Fixed-Temperature and Rate-of-Rise Heat Detectors:  Provide detectors for [surface] [semi-flush] outlet box, mounted and supported independently of wiring connections.  Contacts shall be self-resetting after response to rate-of-rise principal.  Operation under fixed-temperature actuation shall result in a permanent external indication which is readily visible.]



2.
[Rate-Compensating Heat Detectors:  Provide detectors designed for [surface] [flush] [vertical unit] outlet box mounting and supported independently of wiring connections.  Detectors shall be hermetically sealed and automatically resetting type which will operate when ambient air temperature reaches detector setting regardless of rate of temperature rise.  Detector operation shall not be subject to thermal time lag.]


B.
Smoke Detectors:  Provide detectors designed for detection of abnormal smoke densities by [ionization principle] [photoelectric principle].  Detectors shall contain a visible indicator lamp that shows when the unit is activated.  Detector shall be plug-in-type.  The detector base shall contain screw terminals for making all wiring connections.  Smoke detectors shall be located a minimum of three feet from supply air diffusers.



1.
[Ionization Detectors:  Provide ionization detectors with a multiple chamber which are responsive to both invisible and visible particles of combustion.  [Detector shall be field adjustable to compensate for operating conditions.]  [Detector shall be factory-set for sensitivity and shall require no field adjustment of any kind.]  Detector shall require no replacement or readjustment to restore it to normal operation after alarm condition.  All components shall resist rust and corrosion.  Vibration shall have no effect on detector operation.]



2.
[Photoelectric Smoke Detectors:  Provide photoelectric detector which operates a multiple-cell concept using a light-emitting diode (LED).  Failure of the LED shall not cause an alarm condition.  [Detector shall be field adjustable to compensate for operating conditions.]  [Detector shall be factory-set for sensitivity and shall require no field adjustment of any kind.]]



3.
[Duct Smoke Detectors:  Provide [ionization type] [photoelectric type] detectors listed by UL or FM for duct installation.  Provide detectors with approved duct housing, mounted exterior to the duct and with perforated sampling tubes extending across the width of the duct.  Activation of the detectors shall cause shutdown of the associated air-handling unit and the operations specified in paragraph 2.1B.  Detector head shall be rated for the air velocity to be expected.  Mount detector in an accessible location.  Detector shall be capable of activating a remote indicating lamp.]


C.
Manual Pull Stations:  Stations shall be non-coded, double-action with mechanical reset features, [surface] [semi-flush] mounted and not subject to operation by jarring or vibration.  Equip station with a terminal strip with contacts of proper number and type to perform functions required.  Break-glass-front stations are not permitted, however a pull lever break-glass-rod type is acceptable.  Stations shall be finished in fire engine red with molded raised lettered operating instructions of contrasting color.  The use of a key or wrench shall be required to reset the station.  Provide a separate screw terminal for each conductor connected to the manual pull station.  Mount station with the top 4 feet above the finished floor.

2.9
ALARM INDICATING DEVICES:


A.
Alarm Bells:  [10-inch] [8-inch] [6-inch], surface-mounted with matching mounting back box.  Bells shall be of the vibrating type, suitable for use in an electrically supervised circuit.  Bells shall be the under-dome type producing a sound output rating of at least 90db at 10 feet.  Provide bells specifically listed for outdoor use in exterior locations.  Bells shall have a separate screw terminal for each conductor.  Mount bells a minimum of 8 feet above the finished floor unless limited by ceiling height or otherwise indicated.


B.
Alarm Horns:  Provide [recessed] [surface-mounted] [[single-] [double-] projector]] [grill] vibrating type, suitable for use in an electrically supervised circuit and with a sound output rating of a least 90 db at 10 feet.  Provide horns specifically listed for outdoor use in exterior locations.  Horns shall have a separate screw terminal for each conductor used for making all connections.  Mount horns a minimum of 8 feet above the finished floor unless limited by ceiling height of otherwise indicated.


C.
Audio-Visual Alarms:  Provide [recessed] [surface-mounted] combination [horn/strobe] [horn/lamp] [bell/lamp] assembly suitable for use in an electrically supervised circuit.  [Lamps] [strobes] shall be powered from the control panel alarm signal circuit.  Protect [lamps] [strobes] with a white thermoplastic lens.  Audio-visual units shall have a separate screw terminal for each conductor.  The word, "FIRE" shall be lettered in red on the dome and shall be highly visible from three sides.  Mount assembly a minimum of 8 feet above the finished floor unless limited by ceiling height of otherwise indicted.

2.10
[REMOTE ANNUNCIATOR:  Provide with LED relampable indicator lights graphically displayed on a key plan of the building.  The annunciator shall identify alarm condition by location and device type.  Annunciator lamps shall be extinguished only by opening the alarm reset switch at the fire alarm control panel.  Equip the annunciator with a lamp test switch.  Panel door shall have a keyed lock identical to the lock on the fire alarm control panel.  Zone identification shall be by silk-screened or engraved labels attached to the reverse face of each window and shall consist of the word description of the zone.  Locate annunciator panel with the base 4 feet above the finished floor. ]

2.11
[DOOR HOLDERS:  Door holders shall be electromagnetic type and shall be provided with built-in diodes to prevent coil vibration.  Each unit shall have a holding force of 25 lbs at 100% voltage, holding force of 15 lbs at 85% of rated voltage and 50 lbs at 110% of rated voltage and listed for use with UL listed, fire alarm control panels.  Electrical boxes shall be securely mounted and tested to withstand a minimum of 80 pounds pulling force.  Door holders shall be provided with smooth surface mounting boxes for wall installation.  Door holders shall operate at 120 VAC (nominal) and be powered by (through) the FACP.  Units shall be controlled by relays in a local smoke detector located near the electromagnetically held open door or by the FACP.]

2.12
[PRINTER:  The FACP shall support a printer terminal that shall be located in _____________.  Provide a printer terminal with complete record keeping capability and with an internal alarm.  The system shall provide a hard-copy written record of all alarms, troubles and system activity.  Provide printer stand approximately 30 inches deep x 36 inches wide x 26 1/2 inches high, suitable to mount on a table top printer and acoustical cover.  Provide smooth slot in table top to accommodate bottom loading printers.  Acoustical Cover:  Provide acoustical cover for printer.  Acoustical cover shall be factory-constructed by a manufacturer regularly engaged in furniture manufacture, and constructed of 3/4-inch particle board with 1-inch textured foam to dissipate noise.  Provide foam rubber base plate to reduce machine vibration.  Window shall be clear, 1/4-inch acrylic, double-hinged to protect printer from dust and debris and exhaust fan controlled by illuminated switch mounted to side panel.  Printer paper shall feed smoothly through formed slots with finished edges.  Cord cutouts shall be covered to prevent noise exposure.  Sizes shall be compatible with printer and printer stand provided.]

PART 3 - EXECUTION

3.1  FIELD TESTS


A.
Tests During Installation:  The following tests shall be conducted in accordance with NFPA 72 by the Contractor during installation of wiring and system components and test results shall be recorded and a test report submitted to the Contracting Officer.  Any deficiency pertaining to these requirements shall be corrected by the Contractor prior to final functional and operational tests of the system.



1.
Ground Resistance:  The resistance of each connection to ground shall be measured and shall not exceed 10 ohms.



2.
Dielectric strength and insulation resistance:  The dielectric strength and the insulation resistance of the newly installed system interconnecting wiring shall be tested by means of an instrument capable of generating 400 volts direct current and equipped to indicate leakage current in 1000 megohms.  For the purpose of this test, the instrument shall be connected between each conductor panel end of the line, with the other extremity open circuited and all series connected devices disconnected with circuit jumpers installed to maintain compete circuit.  The system shall withstand the test without breakdown and shall indicate a resistance of not less than 250,000 ohms, the measurement being taken after an electrification of not less than 100 volts nor more than 500 volts.



3.
Stray voltage testing shall be performed in accordance with NFPA 72, while devices are disconnected and results shall be recorded.


B.
All testing shall be coordinated with and approved by the Contracting Officer.  Testing shall be in accordance with NFPA 72 and as specified.  Upon completion of the installation (or portions thereof), subject the system to complete functional and operational tests including tests of each new initiating device and each initiation and indicating circuit.  When all required corrections have been accomplished, retest the system (or portions thereof) and notify the Contracting Officer in writing fifteen days in advance of the proposed final testing date.  The advance notice shall include the test report, certification that the installation is complete and fully operational and has satisfactorily performed in the final tests specified and the names and titles of witnesses of the preliminary tests.  The final tests will be witnessed by the OSHEM Fire Protection Engineer and building staff personnel.  At this time, the required tests shall be repeated.  The Contractor shall furnish all instruments, labor and materials required for tests, including equipment for testing smoke and heat detectors.  The equipment manufacturer's representative and a qualified technician shall be provided to conduct the final tests and make necessary adjustments related to the testing.


C.
The Contractor shall perform a final test (and any retesting necessary) to satisfactorily show compliance with final testing requirements.  The test shall include all aspects of the fire alarm system.  All tests shall require advance notice and corresponding test report.



1.
Final Tests:  As minimum requirements, the system shall be tested to show that:




a.
The complete system is free from grounded or open circuits.




b.
The fire alarm control panel, each indicating device and each new alarm initiating device, [remote lamps] (including supervisory signal devices), and [existing devices] function as specified and produces the specified alarm actions, including operation in both normal and trouble condition.




c.
Abnormal condition of any circuit or device required to be electrically supervised shall result in the specified trouble signals.




d.
The battery charger and batteries perform as specified.




e.
The emergency power source is capable of operating the system, including operation of all panel functions, fire alarm devices and components.




f.
Alarm signals are audible in all areas.




g.
The system is operable under the specified trouble conditions.


D.
Test Equipment:  Contractor shall supply, at no additional cost to the Smithsonian Institution, all equipment necessary for performance of the final test.  Testing should be done on the newly installed equipment and devices and on existing equipment to the extent that new equipment or devices interface with the existing equipment.  Testing shall include:



a.
Test of all new control panel functions.



b.
Test of all new circuits in trouble and normal modes.



c.
Test of all existing circuits and devices connected to new FACP under normal and trouble conditions.



d.
Test of new alarm initiating devices under normal and trouble conditions.



e.
Compete operational tests under emergency power supply.



f.
Visual inspection of all wiring.



g.
Test of new indicating devices.

3.2
PAINTING:  Painting shall be in accordance with Section 09900, Painting, including electrical work exposed in finished spaces and exposed in occupied spaces.  Metal surface shall be painted and provide full gloss enamel finishes, color to match adjacent surfaces.  Junction boxes and exposed conduit in unfinished areas shall be painted red.

3.3
WARRANTY:  All equipment and systems shall be warranted by the contractor for a period of one year following acceptance.  The warranty shall include parts, labor, pick-up and delivery.


END OF SECTION

