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Section 16723 - ADDRESSABLE FIRE ALARM SYSTEMS

PART 1 - GENERAL

1.1
Description of Work

A.
Scope:  This work includes designing and providing a new, complete, addressable fire alarm system as described herein and on the contract drawings for <Building Name>.  The system shall include all wiring, raceways, pull boxes, terminal cabinets, outlet and mounting boxes, control equipment, alarm and supervisory signals, initiating devices, alarm notification appliances, interfaced equipment, and all other accessories and miscellaneous items required for a complete operating system even though each item is not specifically mentioned or described.

B.
Existing Equipment:  Existing fire alarm equipment shall be maintained fully operational until the new equipment has been tested and accepted by the Smithsonian Institution.  As new equipment is installed, it shall be labeled "NOT IN SERVICE" until the new equipment is accepted.  Once the new system is installed, tested, and accepted by the Smithsonian, the labels on the new equipment shall be removed and the existing equipment shall be labeled "NOT IN SERVICE" until removed from the building.  Just prior to demolition and construction activities (dust producing activities), dust covers should be installed over spot type smoke detectors and the duct detector for the air handling unit serving the area.  The dust covers are to be removed at the end of the work day.

C.
Equipment Removal:  After acceptance of the new system by the Smithsonian, all existing equipment not connected to the new system shall be removed and all damaged surfaces shall be restored to finishes similar to surrounding walls/ceiling/floor.  Smoke detectors shall remain covered during removal and while in storage.   Operational equipment which was removed shall be carefully packaged, labeled, and turned over to the Fire Alarm Shop, OPP.  Other material, such as conduit and electrical boxes, shall be removed from the site and disposed of by the Contractor.

D.
Repair/Service Replacement Parts:  Repair services and replacement parts for the system shall be furnished under this contract after the date of final acceptance of work by the Smithsonian Institution.  On-site service during the warranty period shall be provided within 24 hours after notification.  All repairs shall be completed within 48 hours after notification.

E.
Related Sections:

General and Special conditions



Division 1:  Submittals

Division 7:  Firestopping

Division 8:  

.
Door release

.
Door unlocking

Division 9:  Painting

Division 14:  Elevators

Division 15:

.
Automatic Control Systems

.
Automatic sprinkler systems

.
Fire pumps

.
Range hood suppression systems

.
Air Handling Systems

.
Smoke Management Systems

.
Stair Pressurization Systems

.
Gaseous suppression systems

Division 16:

.
Basic Electrical Requirements

.
Cable

.
Wire

.
Raceways

.
Connectors

.
Generators

.
Elevator Controls

1.2
Quality Assurance

A.
Qualifications of Installer:  Design shall be by a NICET Level III or IV Technician or a Registered Fire Protection Engineer.  Installer shall have an office, which has been in existence for at least 3 years, within a 75 mile radius of the U.S. Capitol. Installation shall be accomplished by an electrical contractor with a minimum of five years experience in the installation of fire alarm systems.  The services of a technician provided by the control equipment manufacturer shall be provided to supervise installation, adjustments, and tests of the system.

B.
Service Organization:  The contractor shall furnish evidence that the fire alarm equipment supplier has an experienced and effective service organization which carries a stock of repair parts for the system to be furnished.  Should the contractor fail to comply with the service requirements of this section, the Smithsonian will then have the option to make the necessary repairs and back charge the contractor without any loss of warranty as provided by the contract documents.

C.
Warranty:  The contractor shall guarantee labor, materials, and equipment provided under this contract against defects for a period of one year after the date of final acceptance of this work by the Smithsonian and after the receipt of as-​built drawings and schematics of all equipment.

D.
Applicable Publications:  Provide a system conforming to the requirements of the latest edition of the following publications including all amendments to these publications:

1.
American Society of Mechanical Engineers (ASME):

a.  C62.41 Guide for Surge Voltages in Low Voltage A.C. Power Circuits

b.  A17.1 Safety Code for Elevators and Escalators

2.
Building Officials & Code Administrators International Inc. (BOCA) National Building Code

3.
National Fire Protection Association (NFPA):

a.
13
Standard for the Installation of Sprinkler Systems

b.
20
Standard for the Installation of Centrifugal Fire Pumps

c.
70
National Electric Code (NEC)

d.
72
National Fire Alarm Code

e.
75
Electronic Computer data processing

f.
90A
Standard for the Installation of Air Conditioning and Ventilating Systems

g.
101
Life Safety Code

4.
Testing Services or Laboratories:  Construct all fire alarm and fire detection equipment in accordance with the latest edition of the following publications from Underwriters Laboratories Inc. (UL), or Factory Mutual Engineering Corporation (FM):

a.
UL 228 - Door Holding Devices

b.
UL 464 - Audible Signal Appliances, Fifth Edition

c.
UL 864 - Control Units for Fire Protective Signaling Systems, Sixth Edition

d.
UL 1638 - Visual Signaling Appliances Standard

e.
UL 1971 - Signaling Devices for the Hearing Impaired

f.
UL Fire Protection Equipment Directory 

g.
UL Electrical Construction Materials Directory

h.
FM Approval Guide

5.
Americans with Disabilities Act Accessibility Guidelines, ADAAG

1.3
System Operation  

A.
Control Features

1.
The System shall be a complete, supervised, noncoded, addressable multiplex fire alarm system with voice/strobe evacuation, intelligent analog alarm initiation, conventional smoke detection initiation, and complying with all aspects of the applicable documents listed herein.  

2.
The system fire alarm control panel shall be tied-to the central monitoring station in the SIPPS control room at the South Quadrangle Building, 1100 Independence Avenue, SW, Washington D.C.,  via a dedicated telephone circuit and modem.

3.
The system fire alarm control panel shall be tied to a remote panel and a graphic annunciator in the locations identified on the drawings.

4.
Any intelligent analog smoke detector or conventional smoke detector zone shall include a selectable alarm confirmation capability.  Alarm conditions on these devices are processed through a confirmation period of 45 seconds.  Over the next 300 seconds, a signal justification period is initiated where any subsequent alarms are reported immediately.

5.
A subprogram shall be provided to allow environmental compensating for smoke detector sensitivity.  Each smoke detector shall be programmed with this capability. 

6.
The system shall provide a field test function where one person can test the complete system or a specified area at the fire alarm control panel while maintaining full operational function of other areas not under test.  Alarms, troubles, device types, and the initiation device addresses shall be logged to the system printer and historical memory.

7.
Provide a manual pull station attached to the fire alarm control panel that activates the general alarm.  Resetting the manual pull station (and all other activated alarms) will cause the general alarm to cease operating.

8.
Provide program capability via switches in a locked portion of the fire alarm control panel to bypass the notification appliance circuits, air handler shutdown, smoke control operation, elevator recall, fire door release, and door unlocking features.  Operation of these switches shall indicate this action as a trouble signal on the FACP display and printer output.

9.
History Logging - recirculating last 500 events.  History shall be downloadable by classification for selective event reports.

B.
Supervision

1.
Style B initiating device circuits.

2.
Style 4 signaling line circuits for each floor.

3.
Style 7 signaling line circuits for the network.

4.
Style Y notification appliance circuits.

5.
Provide electrical supervision of the primary power (AC) supply, presence of the battery, battery voltage, and placement of system modules within the control panel.

6.
Provide electrical supervision of the circuits leading to interfacing modules for the monitoring of contact type initiation devices, the control of electrical devices, fire pump controllers, load control relays (controlling elevators and HVAC equipment), and each independent smoke detection, kitchen, and gaseous fire suppression systems.


C.
Alarm Functions: Fire alarm system functions and operations shall be as indicated on the Alarm Function Matrix included at the end of this part.  Operation of an alarm initiating device shall cause the functions indicated on the matrix to occur as described below:

1.
Sound General Evacuation Alarm: This function shall cause all strobe lights to activate and speakers in the building to sound a slow whoop for 3 cycles followed by the voice message,

"May I have your attention please!  May I have your attention please!  A fire has been reported in the building.  Please walk to the nearest exit and leave the building.  Do not use the elevators."

This is repeated until the control panel is reset.  After the digital message has ended, or if the digitally prerecorded message shall fail for any reason, the alarm signal shall revert back to a slow whoop which will continue until manually silenced.  It shall also be possible to preempt the whoop signal or prerecorded voice evacuation message and sound a live message from the microphone at the Fire alarm Master CPU location on a floor by floor basis.  All floors not selected for a manual message shall continue to receive the pre-recorded message or whoop signal.

2.
Initiate Pre-signal Alarm: This function shall cause an audible and visual alarm and indication to be provided at the FACP.  Activation of an initiation device will be annunciated at the FACP only, without activation of the General Evacuation Alarm.

3.
Release Held-Open Fire Doors: This function shall cause all fire doors in the building which are held open by electrical hold-open/release mechanisms to be released, and allowed to close.

4.
Unlock Time Delay Hardware on Exit Doors: This function shall cause a signal to be sent to all exit doors provided with electrically operated locks to become unlocked and free for egress.

5.
Shutdown Supply Fan Served: This function shall cause the air handling system supply fan to shut down. 

6.
Initiate Smoke Management Sequence of Operation: The building HVAC system <Smoke Removal System> is arranged to exhaust smoke from a fire area.  The sequence of operation is described in Division 15, Section Automatic Control Systems.  The fire alarm system shall provide any and all such interfaces/control points as required to properly activate smoke management systems.  Only the first fire alarm system initiating device to go into alarm condition will activate the smoke control functions.  Any subsequent devices will have no effect on the smoke control mode.  The exact quantities and locations of all such interface points shall be coordinated with the automatic control systems supplier.

7.
Close Smoke Damper: This function shall cause smoke dampers installed in HVAC systems to shut-down.

8.
Initiate Stairwell Pressurization: This function shall initiate the stairwell pressurization systems in each building stairwell.  Each stairwell has a separate pressurization system which will be independently activated.  The full extent and requirements of this system are described under Division 15, Section, Automatic Control Systems.  The fire alarm system shall provide any and all such interfaces/control points as required to properly activate this smoke management system.

9.
Initiate Elevator Recall: This function shall cause a signal to be sent to the elevator controller recalling the elevator to the preselected floor, or if the activated initiation device is on the preselected floor, the elevator will be recalled to the preselected secondary floor.  Recall shall be initiated for all elevators served by a common shaft, elevator machine room, or elevator lobby.

10.
Shutdown Power to Elevator Equipment: This function shall cause a signal to be sent to a shunt trip switch in the power circuit serving the elevator to cause elevator shutdown.  This shall be typical for all elevators served by a common shaft, elevator machine room or elevator lobby.

11.
Activate Fire Suppression System Served:  This function shall cause a signal to be sent to an interface device to operate a solenoid and activate a fire suppression system.

12.
Shutdown Exhibit Hall Audio/Visual Equipment:    This function shall cause a signal to be sent to a circuit shunt trip causing audio/visual equipment to shut down.

13.
Illuminate LED on Device in Alarm: This function shall cause an LED, integral to a device, to illuminate, indicating that the device is in alarm.  For contact devices, such as sprinkler valve tamper switches, the LED shall be built into the intelligent system interface module monitoring the device.

14.
Activate audio/visual signals and display address on the FACP: This function shall illuminate an alarm indicating LED, sound an audible alarm, and display a device address at the FACP when the system is in an alarm condition.

15.
Transmit Event to Central Monitoring Station: This function shall cause the event to be transmitted to the central monitoring station at the Smithsonian Institution SIPPS Control Center.  The message sent shall include the building of origin and the identical message displayed on the fire alarm control panel LCD display board.

16.
Print Address, Date, Time, and Type of Alarm: This function shall cause the fire alarm system printer to print a message identical to that shown on the FACP LCD display board.

17.
Activate Audio/Visual Signals and Address Display on Remote Panel:  This function shall cause the event to be transmitted to a remote panel, whose location is shown on the drawings.  The message sent shall be the same message displayed on the FACP LCD display board.

18.
Signal Confirmation:  This function shall cause the fire alarm control panel to reset the activated device and wait for a second alarm activation.  Alarm conditions are processed through a confirmation period of 45 seconds.  Over the next 300 seconds, a signal justification period is initiated where any subsequent alarms are reported immediately.

D.
Trouble Functions:  Provide the following actions and indications at the FACP upon a single break, open condition, or ground fault on all supervised circuits which may prevent the required operation of the system:

1.
Annunciate at the FACP: A yellow visual signal, audible alarm, and alphanumeric LCD display of type of trouble, and device address.

2.
The fire alarm system printer shall print a message identical to that shown on the LCD display on the FACP.  In addition, the printed hard copy of the event shall indicate the date and time at which it occurred.

3.
Send a signal to the existing central monitoring station at SIPPS.  This message shall include the building of origin as well as all information indicated to be displayed on the FACP.

4.
Send a signal to the remote panel shown on the drawings.  This message shall include the building of origin as well as all information indicated to be displayed on the FACP.   The message sent shall be the same message displayed on the FACP LCD display board.

5.
Fire suppression system control valves shall be supervised to ensure circuit integrity and open position.  Closing a control valve shall cause a trouble condition.

 

6.
Each independent fire detection, kitchen, and fire suppression system shall be monitored for trouble conditions.  Each monitored condition shall be provided with a separate address.

1.4
Submittals

A.
General:
Refer to Section "SUBMITTALS" for basic information relating to submittal requirements.  Submit 6 complete sets of submittals.  Partial submittals will not be acceptable and will be returned without review.  Before any work is commenced, the submittal must be approved by the Office of Safety, Health and Environmental Management (OSHEM).

B.
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.

C.
Equipment:  Include annotated catalog data showing manufacturer's name, model, voltage, and catalog numbers for all equipment and components of the following:

1.
Fire Alarm Control Panel (FACP) (Including Printers, interface modules, Covers, Console Rack, Video Display Unit, etc.)

2.
Storage Batteries

3.
Battery Charger

4.
Cabinet

5.
Manual Pull Station 

6.
Addressable Interface Devices

7.
Terminal Cabinets/Assemblies

8.
Addressable Relays

9.
Graphic Annunciator Panel

10
Annunciation devices (speakers, strobes, bells, etc.)

    
11.
Fire Detector (smoke, heat, flame, etc.)

    
12.
Amplifiers

13. 
Tone Generators

14.
Digitalized Voice Generators

     
15.
Firefighter Telephones

     
16.
Waterflow Switch

     
17.
Tamper Switch

     
18.
Electromagnetic Door Holder

19.
Remote Fire Alarm Control Unit

20.
Wire

21.
Terminal strips

22.
Relays

D.
Shop Drawings:  Provide 5 sets of working drawings and 1 set of reproducible mylar sepia on sheets not smaller than 609 mm by 914 mm.  As a minimum, the shop drawing submittal shall include the following:

1.
Interior wiring diagram for FACP.

2.
Provide point‑to‑point wiring diagrams on floor plans, showing all field devices (indicating and initiating devices, relays, switches, etc), field interconnections, the routing of conduit and circuits between devices, electrical boxes, terminal cabinets, risers, and the FACP.

3.
Field wiring color code scheme.

4.
Locations for all ceiling mounted equipment shall be coordinated with lighting fixtures, air outlets, ductwork and other fixtures.  All detectors shall be centered.

5.
Provide complete riser diagrams indicating the wiring sequence of all devices and their connections to the control equipment.  Provide a color code schedule for the wiring.  Provide floor plans showing the location of all devices and equipment.

6.
Provide detailed drawings of the graphic annunciator.

E.
As-Built (Record) Working Drawings:  On a daily basis the contractor's superintendent shall record as-built conditions on a set of Shop Drawings maintained at the job site.  Two sets of Shop Drawings reflecting as-built conditions shall be available prior to and for use in the final acceptance test.  Two weeks after the acceptance test and before final acceptance of the work, furnish four complete sets of as-built drawings.  The drawings shall be prepared on uniform sized sheets not less than 609 mm (24 inches) by 914 mm (36 inches).   The drawings shall include:

1.
As-built location of all devices and equipment.  Device addresses shall be listed next to each device

2.
Complete wiring diagrams showing connections between all devices and equipment.  Each conductor shall be numbered at every junction point with indication of origination and termination points.

3.
Riser diagram

4.
All deviations from the project drawings and approved shop drawings

F.
Record Drawing Software: Provide one (1) set of 3 inch floppy diskettes containing CAD based drawings in DXF format of all as-built drawings and schematics.

G.
Device Addresses: Prior to fire system installation provide for approval a complete list of device addresses with corresponding commands, controls, and sequence of operation.

H.
Strobe and Voice Evacuation Circuit Labels:  Prior to fire system installation provide for approval a complete list of area descriptions for strobe and voice evacuation circuits to be labeled on the fire alarm panel.

I.
Descriptions on Graphic Annunciators:  Prior to fire system installation, provide descriptive labels for graphic annunciator labeling which will include strobe and voice evacuation zones, sprinkler zones, sprinkler valve locations, HVAC zones, fire walls, stairwells, and elevators.

J.
Service Manuals and Equipment Descriptions : Thirty days prior to the final acceptance test and after the preliminary testing has been completed submit the following:

1.
Furnish four (4) bound copies of complete service manuals to include: device and board specifications, operation, installation, and maintenance manual; manufacturers installation instructions for all aspects of the installation; Walktest Operating Instructions;  manufacturers wiring specifications for the system; training manual.

2.
Maintenance checklists for equipment.

3.
As-built circuit diagrams, complete with color-code scheme, and device descriptions.

4.
Complete parts list by make model number and manufacturer.

  

5.
List of smoke detector addresses and corresponding sensitivity readings.

6.
Copies of approved submittal materials.

K.
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.  ​Provide data to indicate that the amplifiers have sufficient capacity to simultaneously drive all fire alarm speakers at their watt tap plus 25% spare capacity.

L.
FACP Wire Chart: Prepare a system wire chart.  Chart every wire showing the wire number, color, size, type of circuit, designation, origination point and termination point.  The chart shall be typewritten with minimum 12 point lettering on paper that is 8.5 inches by 11 inches.  The format of the wire chart shall be as shown on the contract drawings.  Provide one copy of the wire chart in a sealed plastic envelop inside the fire alarm control panel.

M.
Terminal Cabinet Wire Chart:  Prepare a wire chart of the wires in each terminal cabinet.  Chart every wire showing the wire number, color, size, type of circuit, designation, origination point and termination point.  The chart shall be typewritten with minimum 12 point lettering.  The format of the wire chart shall be as shown on the contract drawings.  The chart must be protected with a clear laminate and mounted in each cabinet so that it does not interfere with the wiring or terminals.  

N.
Work Schedule: All work must be coordinated with facility operations.  Museum operations may require limited access to areas, arranging for museum security personnel to accompany contractors in non-public areas, and working during off-hours.  Prior to initial work, meet with museum staff to establish a work schedule. A work schedule must be submitted for approval prior to initial work.    

O.
Certificate of Compliance:  Within two weeks after passing the acceptance test submit a certificate of code and contract compliance to the COTR in accordance with NFPA 72, Paragraph 1-7.2.1.

1.5
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:

Smoke Detectors of each type installed:  5

Heat detectors: 2

Manual pull stations:  2

Audio/visual devices: 5

Fuses for each fused circuit:  5

Electromagnetic door holder: 1

Spare rolls of paper for the system printer: 9 (plus sufficient paper for all fire alarm acceptance tests)

Lamps for each lamp type furnished:  5

Keys shall be provided for all fire alarm cabinets: 5 

Wrenches or special tools required to gain access to all lockable equipment:  5

1.6
Instruction to Smithsonian Institution Personnel

A.
Instructor:  Include in the project the services of an instructor, who shall have received specific training from the manufacturer for the training of other persons regarding the inspection, testing and maintenance of the system provided.  The instructor shall train the Smithsonian employees designated by the Contracting Officer, in the care, adjustment, maintenance, and operation of the fire alarm system.

B.
Required Instruction Time:  Provide 16 hours of instruction after final acceptance of the system.  The instruction shall be given during regular working hours on such dates and times as are selected by the Contracting Officer.  The instruction may be divided into two or more periods at the discretion of the Contracting Officer.

C. Provide a typeset printed or typewritten instruction card mounted behind a Lexan plastic or glass cover in a stainless steel or aluminum frame.  Install the frame in a conspicuous location observable from the FACP.  The card shall show those steps to be taken by an operator when a signal is received as well as the functional operation of the system under all conditions, normal, alarm, supervisory and trouble.  The instructions shall be approved by the COTR.
PART 2 - PRODUCTS

2.1
Fire Alarm Control Panel (FACP):  The control panel shall be Cerberus Pyrotronics type MXLV or approved equal.  The control panel shall be a U.L. listed Proprietary System Type P with multiplex signaling service and voice evacuation.  All components shall be provided by one manufacturer.   As the central control unit for the entire system, the control panel shall provide power, supervision, control, and logic, utilizing solid state, modular components, internally mounted and arranged for easy access.  Each control unit shall be suitable for operation on a 120 volt, 60 hertz, normal building power supply.

A.
Cabinet:  Install control panel components in cabinets large enough to accommodate all components and also to allow ample gutter space for interconnection of all panels as well as all field wiring.  The enclosure shall be identified by an engraved laminated phenolic resin nameplate.  Lettering on the nameplate shall say FACP and shall not be less than 1‑inch high.  Provide prominent rigid plastic or metal identification plates for all lamps, circuits, meters, fuses and switches.  The cabinet shall be provided in a sturdy steel housing, complete with backbox, hinged steel door with cylinder lock, and surface mounting provisions. 

B.
Control/Display Modules:  Provide power and control modules in the FACP to perform all functions described in this specification.

1.
Provide communication between the FACP and remote circuit interface panels, annunciators, and displays.

2.
Initiation circuitry is required to communicate with, and receive alarms from a maximum of sixty intelligent analog alarm initiating and sixty intelligent controllable output devices. Capability to operate and supervise a minimum of 30 conventional type detectors per zone.

3.
Non-volatile memory for system data base, logic, and operating system and event history.  The system shall require no manual input to initialize in the event of a complete power down condition.

4.
Visual indication of alarm, supervisory or trouble initiation on the fire alarm control panel shall be by liquid crystal display or similar means with a minimum of 80 characters of which at least 32 are field changeable.

5.
LED display for "ALARM", "AUDIBLE SILENCED", "SUPERVISORY", "TROUBLE", "POWER ON" and "PARTIAL SYSTEM DISABLED". 

6.
Touch activated membrane switches for "ALARM ACKNOWLEDGE", "AUDIBLE SILENCE", "SUPERVISORY ACKNOWLEDGE", "TROUBLE ACKNOWLEDGE", RESET", "DISPLAY HOLD" and "DISPLAY NEXT".

7.
Touch activated membrane switches, programmable to perform twelve custom functions such as drill, disable, bypass automatic control commands or other special functions as required by the system user. 

8.
Ten digit keypad for the passcode entry to perform programming and maintenance functions. 

9.
Programmable panel mounted relays to be software programmed to perform control functions required for system operation.

10.
Indicating appliance circuits as required to supervise and operate all connected indicating appliances.  Operation of indicating circuits shall be fully integrated with the FACP.  Switches shall be used to activate or deactivate speaker and strobe circuits.  Through the use of multi-colored LEDs, a clear indication shall be provided showing which circuits are active and to which strobe and audio channel.  The audio circuit shall activate a slow whoop tone for three cycles followed by a voice message which is repeated until the control panel is reset.   A live voice message shall override the automatic output through use of a microphone input at the control panel. The system shall be capable of operating all strobes and speakers at the same time.  The digitalized voice message shall consist of a non-volatile (EPROM) microprocessor based input to the amplifiers.  The microprocessor shall actively interrogate all circuitry, field wiring and digital coding necessary for the immediate and accurate rebroadcasting of the stored voice data into the appropriate amplifier input.  Loss of operating power, supervisory power or any other malfunction which could render the digitalized voice module inoperative shall automatically cause the slow whoop tone to take over all functions assigned to the failed unit.

11.
Locate diodes and relays, if any, on screw terminals in the FACP.

2.2
Fire Detectors

A.
Ionization and photoelectric light scattering type smoke detectors shall be provided as follows:

1.
The detector shall be suitable for two wire 24VDC operation and two way communications on the intelligent analog signaling circuit.  Smoke detectors shall be U.L. listed for use with the FACP and environmental conditions.

2.
Detectors shall be self compensating for ambient temperature and humidity.

3.
Detector bases shall be installed on an industry standard, 101 mm (4 inch) square or octagonal electrical outlet box.  Bases shall be universal for ionization, heat, photoelectric (light scattering type) and flame detection.

4.
Detectors shall be twist lock type on to the base with self wiping contacts.

5.
Screw clamp terminals shall be provided for all conductor terminations.

6.
The detector shall be addressed, tested and programmed prior to installation using a U.L. listed programmer/tester (not dip switches). The detector readout shall yield a discreet electrical value for status tracking and logging for determining maintenance and cleaning requirements.  An address to identify each detector, type, its location within the system, and its sensitivity setting.  The control panel shall provide a sensitivity readout from the detector without removal from the pluggable base.

7.
Provide self-restoring type detectors which do not require any readjustment after actuation to restore them to normal operation.

8.
All components shall be rust and corrosion resistant.  Vibration shall have no effect on the detector's operation.  Protect the detection chamber with a fine mesh metallic screen which prevents the entrance of insects or air born materials.  The screen shall not inhibit the movement of smoke particles into the chamber.

9.
The detector shall display a steady LED when in the alarm state when the system is operating from normal or standby power.

10.
Where selective localized control of electrical devices is required for interfaced equipment operation, furnish and install a base with software programmed addressable relay integral to the base.

B.
Photoelectric - Beam Type:

1.
Detectors shall be U.L. listed for use with the fire alarm control panel and environmental conditions.

2.
Field programmable sensitivity settings of 20%, 35%, and 60% beam obscuration.

3.
The receiver and infrared light beam transmitter are built into the same unit.

4.
Latching alarm LED is built into the cover of the receiver/transmitter.

5.
Compensation circuit for environmental variations.

6.
Tied directly into an FACP control board.  A remote panel will not be allowed.

C.
Duct Detectors:  Duct smoke detectors shall meet the requirements for photoelectric light scattering type detectors described in 2.2A.  With the addition that duct detectors are U.L. listed for installation in air duct sampling housings for the detection of smoke in HVAC system ducts. 

D.
Heat Detectors:  Heat detectors in hoistways and elevator machine rooms shall be intelligent, low temperature (135F-140F), rate-compensating detectors.

1.
The detectors furnished shall be U.L. listed for use in the FACP and environment conditions.

2.
The detector shall be addressed, tested and programmed prior to installation using a U.L. listed programmer/tester. 

3.
The detector shall display a steady LED when in the alarm state when the system is operating from normal or standby power.

4.
Detectors shall be equipped with screw terminals for each conductor.

5.
Detectors shall be hermetically sealed and of the automatically resetting type which will operate when ambient air temperature reaches detector setting regardless of rate of temperature rise. 

6.
Detector operation shall not be subject to thermal lag.

2.3
Manual Pull Stations:  Provide double action intelligent manual stations where shown on the drawings, to be flush or surface mounted as required.  Manual stations shall be addressable.  Devices using rotary switches, pins, jumpers or staples are not acceptable.  Stations shall be equipped with terminal strip and pressure style screw terminals for the connection of field wiring.  Stations which require the replacement of any portion of the device after activation are not permitted.  Stations shall be finished in fire‑engine red with molded raised lettering operating instructions of contrasting color.  The use of a key or wrench shall be required to reset the station.

2.4
Alarm Indicating Devices:  Speakers and strobes shall be 24VDC and shall be equipped with terminal strip and pressure style screw terminals for the connection of field wiring.  Devices shall be mounted to a 101 mm (4 inch) square outlet boxes.

A.
Speakers:  Provide fire alarm speakers conforming to U.L. 464.

1.
Speakers shall be provided with four tap settings: 2 watt, 1 watt, 1/2 watt, and 1/4 watt.

2.
The audible signal shall have two alternate and distinct audible patterns; horn tone and taped voice message; each field switchable for peak output levels of 100db  or 106db measured at 3048mm (10 feet).  When multiple tones are activated simultaneously, the tones shall be prioritized to avoid interference.

B.
Strobe lights

1.
Provide with red finish plate and with the word "FIRE" horizontally printed for ceiling mounting and in recessed reveal on the Second and Third Floor Galleries for visual signals only.

2.
Xenon strobe with a minimum repetition rate of 1 HZ, not exceeding 3 HZ and a maximum duty cycle of 40% with a pulse duration of 0.2 seconds.

3.
Visual alarm signals shall be furnished with minimum light intensity of 75 candela and meet the requirements of ADA and UL 1971.  In large rooms with ceilings over 10 feet, 110 candela models shall be provided.

4.
Provide strobe light visual alarm signals which operate on 24VDC.

C.
Audio-Visual Combination Assemblies shall be provided where strobes and speakers are identified at the same locations.

2.5
Amplifiers, Preamplifiers, Tone Generators:

A.
General: Amplifiers, preamplifiers, tone generators, digitalized voice drives and all other hardware necessary for a complete, operational voice/alarm signaling service conforming to NFPA 72 shall be housed in a remote fire alarm control unit, terminal cabinet, or in the fire alarm control panel. Each amplifier shall have two channels; one to broadcast a message and the other for paging.

B.
Construction: Amplifiers shall utilize solid state components and shall be provided with output protection devices sufficient to protect the amplifier against any transient up to ten (10) times the highest rated voltage in the system.  

D.
Inputs: Each system shall be equipped with separate inputs from the tone generator, digitalized voice driver and panel mounted microphone.  Microphone inputs shall be of the low impedance, balanced line type.  Both microphone and tone generator input shall be operational on any amplifier. 

E.
Tone Generator: The tone generator shall be of the modular, plug-in type with securely attached labels to identify the component as a tone generator and to identify the specific tone it produces.  The tone generator shall produce a slow whoop tone, which shall slowly ascend from low (500 hertz) to high (1200 hertz), and be constantly repeated until interrupted by either the digitalized voice message, the microphone input or the alarm silence mode as specified.  Each slow whoop cycle shall last approximately four (4) seconds.  The tone generator shall be single channel with an automatic backup generator per channel such that failure of the primary tone generator causes the backup generator to automatically take over the functions of the failed unit and also causes transfer of the common trouble relay. 

F.
Protection Circuits: Each amplifier shall be constantly supervised for any condition which could render the amplifier inoperable at its maximum output.  Failure of any component shall cause automatic transfer to a designated backup amplifier, illumination of a visual "amplifier trouble" indicator on the control panel, appropriate logging of the condition on the system printer and other actions for trouble conditions as specified.

2.6
Waterflow Detectors:  Connect waterflow detectors provided under Division 15 into the fire alarm system.     

A.
Vane Type:  Provide vane type waterflow detectors for wet pipe sprinkler systems.  The device shall contain double pole, double throw contacts.  Equip the detector with a pneumatic time delay, field adjustable from zero to ninety seconds.  The time delay shall be set initially to 30 seconds.  The device shall be a U.L. listed Extinguishing System Attachment rated for the particular pressure and location at which it is installed.  Flow switches shall be equipped with screw terminals for each conductor.

B.
Pressure Switch:  Provide pressure type waterflow detectors for dry pipe sprinkler systems.  The device shall contain double pole, double throw contacts.  The device shall be a U.L. Listed Extinguishing System Attachment rated for the particular pressure and location at which it is installed.  Switch shall be equipped with screw terminals for each conductor.

2.7
Low/High Air Pressure Switches: Connect pressure switch on dry-pipe/preaction sprinkler systems provided under Division 15 into the fire alarm system via an interface module.  The interface module allows supervision and device address to be read at the FACP.   Alarm shall give a visual and audible alarm when air pressure in the system drops halfway from the normal pressure to the tripping point and when air pressure in the system rises 70 ka (10 psi) above the normal pressure.  Equip air pressure switches with screw terminals for each conductor.

2.8
Tamper Switches: Connect tamper switches provided under Division 15 into the fire alarm system via an interface module on sprinkler systems.  The interface module allows supervision and giving device alarms addresses to be read at the FACP.  Provide a tamper switch for each fire protection system control valve.  Tamper switches shall be U.L. listed as "Extinguishing System Attachment" for the location and type of valve supervised.  The device shall contain double pole, double throw contacts.  Operation of the switch shall cause a supervisory signal to be transmitted to the FACP upon not more than two complete turns of the valve wheel or a closure of ten percent, whichever is less.  Tamper switches shall be equipped with screw terminals for each conductor.

2.9
Electromagnetic Door Holders:  Where indicated on the drawings, provide magnetic fire door hold open devices.  The electromagnetic holding devices shall be designed to operate on 120 VAC, and require not more than 3 watts of power to develop 1.72 bar (25 psi) of holding force.  The initiation of nearby smoke detectors shall cause the release of the electromagnetic door holding device permitting the door to be closed by the door closer.  The device shall be U.L. listed based on U.L. 228 tests.

2.10
Remote Panels:  Provide remote panels in the locations shown on the panels.  Remote panels shall meet the requirements listed under 2.1. Lettering on the nameplate shall say Remote Fire Alarm Control Unit.

2.11
Graphic Annunciator

A.
Annunciator Panel:  Provide a graphic annunciator which indicates the building floor plan, including locations of stairs and elevators, control valve locations, and fire walls.  The boundaries for Indicating device circuits, HVAC zones, and sprinkler zones shall be clearly marked on the floor plan.  Annunciator shall include a north arrow and a "you are here" indicator.  The graphic annunciator shall be a minimum size of 914 mm (3 feet) by 914 mm (3 feet).

B.
Indicating Lights:  Provide the graphic annunciator with individual LED indicating lights for each type of alarm and supervisory device.  Provide an amber LED for indicating a system trouble condition and a separate amber LED for indicating a supervisory condition.  Provide a green LED to indicate presence of power and a red LED to indicate an alarm condition.  The actuation of any alarm signal shall cause the illumination of a boundary LED, a floor LED, and a device LED.  System supervisory or trouble shall cause the illumination of a trouble LED.  In addition to all of these LED indicators, provide  emergency power indicating LED. Provide a push button LED test switch.  The test switch shall not require key operation.  Annunciator LEDs shall only be extinguished by operation of the system reset switch on the FACP.

C.
Material:  Construct the graphic annunciator faceplate of smoked plexiglass.  The LEDs shall be backlit.  All control equipment and wiring shall be housed in a surface mounted backbox.  The exposed portions of the backbox shall be bronze plated with knockouts.

D. 
Programming:  Where programming for the operation of the proper LEDs is accomplished by a separate software program than the software for the fire alarm control panel, the software program shall not require reprogramming after loss of power.  The software shall be reprogrammable in the field.

2.12
System Printer

1.
The system printer shall be mounted within the FACP and visible through an opening in the enclosure door.  All printouts shall be automatically wound onto a take up spool.

2.
The printer shall operate from a 24VDC supply and shall continue to operate from the system standby batteries in the event of main power loss.

3.
The printer shall record all system events including operator commands and shall be capable of providing a printed list of system conditions such as detector sensitivities, thresholds, analog voltages, device type, and custom message.  The printer shall automatically perform a self test every 24 hours.  A trouble condition shall be generated when printer paper has run out.  An internal buffer shall continue to store events when paper is out.

4.
The printer shall have at least 80 characters per line and capable of printing at 120 characters per second.

2.13
Digital Dialer: The digital dialer shall be capable of transmitting and receiving signals between the FACP and the central monitoring panel in the South Quadrangle Building.  All signals received on the FACP shall be automatically transmitted to the central monitoring panel.  The dialer shall be installed in the FACP.

2.14
Power Supplies

A.
Primary power for the FACP shall be 120VAC service obtained from the emergency power panel board.

B.
Secondary power for the FACP shall be provided by sealed gelled electrolyte batteries.  Batteries shall be housed in the control cabinet or a separate cabinet with adequate cell separation to prevent accidental discharge.  

C.
Battery Capacity: Battery supply shall be calculated to operate its load in a supervisory mode for twenty four hours with no primary power applied, and after that time, operate its alarm mode for five minutes.  In addition, an alarm reserve correction of 1.3 shall be included.  
D.
Battery Charger:  Secondary power battery chargers shall be obtained from the emergency power panel board.  Provide battery charging circuitry for each standby battery bank in the system low voltage power supply or as a separate circuit.  The charger shall be automatic in design, adjusting the charge rate to the condition of the batteries.  Battery charge rate and terminal voltage shall be read using the fire alarm control panel LCD display in the service mode, indicating directly in volts and amps.  Charger shall be housed in the main fire alarm control panel or the battery cabinet.

2.15
Load Control Relays:  Relays for the control of air handler contactors and elevator recall circuits shall be rated for use with circuits up to 240VAC at 7A inductive.  Relays shall be of the sealed pluggable type, and terminations shall be made to pressure type screw terminals.

2.16
Interface Modules:  Furnish intelligent analog signaling circuit interface modules for the monitoring of contact type initiation devices, the control of electrical devices, fire pump controllers, load control relays (controlling elevators and HVAC equipment), and each independent smoke detection, kitchen, and gaseous fire suppression systems.  The modules shall be capable of monitoring three separate functions:  alarm, trouble and supervisory conditions.

A.
The module shall be addressed, tested and programmed prior to installation using a U.L. listed programmer/ tester.  Devices requiring dip switches, rotary switches, staples or jumpers are not acceptable.

B.
The module shall display a steady LED for each circuit, in the normal power or standby power condition, when in the alarm state or during control circuit is activation.

2.17
Intelligent Device Programmer/Tester: A programmer shall set and verify the device address and perform a device test to assure operation within the U.L. defined detection window.  This programming and testing shall be done independent of the control panel and system wiring.  The programmer shall be portable, have an internal rechargeable battery, integral keypad, LCD display, carrying case, integral detector base, battery conservation circuitry to shut off power to the device should no keyboard activity take place for five minutes, and shall display the detector chamber analog voltage.

2.18
Firefighter Telephone Communication System

A.
Provide a firefighter telephone communication system with complete, common talk, closed circuits.  The system shall include, but not be limited to, a master control station mounted in the fire alarm control panel, a power supply and standby battery system, and remote telephone stations.

B.
Provide a master control station which shall provide all power, supervision and control for all wiring, components, and circuits.  The act of lifting any remote telephone handset from its cradle shall cause both a visual and audible signal to annunciate at the master control station.  Removing the handset at the master control station and depressing a button at the remote telephone handset shall cause the automatic silencing of the audible signal.  Communication between the master control station handset and any/or all remote handsets shall require the depressing of a push-to-talk switch located on any/all remote handsets.  During the time that the master control handset is removed from its cradle it shall be possible to communicate between 5 remote handsets and the master control station.  Handsets shall be able to monitor any conversation in progress and join the conversation by pressing the push-to-talk button.  It shall not be possible to communicate between two or more remote handsets with the master control station handset in its cradle.  The master control station handset shall be red in color and equipped with a 1524 mm (5-foot) long strain-relieved coiled cord.  All wiring connections shall be made to terminal strips.  The master control station shall monitor all wire and connections for any opens, shorts or grounds which would render the system inoperable or unintelligible.  The master control station shall be equipped with a silencing switch and ring-back feature such that any audible trouble signal can be silenced and will be so indicated by the lighting of an amber LED.  Once any trouble condition has been corrected, the amber LED will be extinguished and the silence switch will sound again until the switch is restored to its original position.  The master control station shall be equipped with a separate, LED annunciated switch for each telephone circuit.  In addition, LEDs shall provide for the annunciation of operating and supervisory power.  The loss of operating or supervisory power shall cause an audible and visual indication at the master control station and shall also cause the fire alarm trouble signal to sound on the FACP.  All switches, LEDs and controls shall be fully labeled. 

C.
Provide surface or flush mounted remote telephone stations as indicated on the drawings.  Each station shall be equipped with a hinged door that is magnetically locked.  Each handset shall be permanently wired in place with a coiled cord.  Each handset shall be red high-impact cycolac and shall be equipped with a push-to talk switch which, when operated, will signal the master control station and a switch-equipped, storage cradle.

 PART 3 - EXECUTION

3.1
Primary Power:  Provide primary power for the FACP from the normal AC service to the building where shown on the drawings.  Power shall be 120 VAC service, transformed through a two‑winding, isolation type transformer and rectified to low voltage DC for operation of all circuits and devices.  Make the service connection for the FACP at the emergency distribution panel where shown.  Provide a separate NEMA 1 "General Purpose Enclosure" for the circuit breaker.  The circuit breaker enclosure shall be painted red, marked "FACP", and provided with a lockable handle or cover.

3.2
System Field Wiring and Conduit

A.
Wiring Within Cabinets and Junction Boxes:  Provide wiring installed in a neat and workmanlike manner and installed parallel with or at right angles to the sides and back of any box or cabinet.

B.
Conductor Type and Size: Wire size shall be sufficient to prevent voltage drop problems.  Wire type and sizing of conductors shall be in accordance with the manufacturers wiring specifications for the system, except for minimum wire size shall be as follows:  

1.
Initiation Device Circuits:

16AWG, Type FPLR, solid copper, shielded

2.
Indicating Appliance Circuits:
14AWG, Type FPLR, solid copper, twisted pair, shielded

3.
120VAC Circuits:


12AWG, Type FPLR, solid copper

4.
Interfaced Circuits:

16AWG, Type FPLR, solid copper, shielded

5.
Speaker Circuits:


16 AWG, Type FPLR, solid copper, twisted pair, unshielded

6.
Firefighter Telephone Circuits:
18 AWG, solid copper, twisted pair

7.
Battery Cable


14 AWG, stranded

C.
Connectors:  All conductors shall be terminated at a screwed connector on a securely mounted approved pressure type terminal block.  The use of wire nuts or similar devices shall be prohibited.

D.
Terminal Cabinets:  Provide a terminal cabinet at the base of any circuit riser, on each floor at each riser, and where indicated on the drawings.  Cabinet size shall be appropriate for the size of the wiring to be connected.

E.
Conductor Numbering:  All conductors installed in the system shall be numbered at every junction point.  Use a numbered shrink-wrap label designed specifically for this purpose.  Wire numbers shall be the same as those designated on the as-built drawings.  Mark each terminal in accordance with the wiring chart and diagrams of the system.

F.
Conductor Color Coding: Color coded conductors shall be consistant for each type of circuit, such as:    



    (+)

            (-)

Initiation Circuits


White w/red stripe   Black w/red stripe

Strobe Circuits

  
Red w/white stripe   Brown w/white stripe

Speaker Circuits


Yellow w/blue stripeViolet w/white stripe

Interfaced equipment  

Orange w/red stripe  Blue w/yellow stripe

(From interfacing equipment to the device being interfaced)

G.
Initiation and Indicating Circuits

1.
Initiation, indicating, and power circuits shall be in separate conduit.

2.
Strobes are to be connected to circuits separate from speakers.  This includes strobes and speakers that are mounted as a unit.

3.
Provisions for tying-in indicating and initiation circuits directly to the FACP mother board (board containing CPU) shall not be used.  Initiation and indicating circuits shall be tied to a separate electronic board before connection to the mother board.

 
H.
Circuit Loading:

1.
Provide 25% spare capacity per circuit for indicating and initiation circuits.  (i.e. an initiation circuit that can be loaded with 60 devices shall have no more than 45 devices.  A strobe circuit that can have 10 devices shall have no more than 7 devices.)

2.
Circuits operating at 24VDC shall not operate at less than 21.6volts.  Circuits operating at any other voltage shall not have a voltage drop exceeding 10% of nominal voltage.

I.
Spare Circuits: Provide one spare initiation and indicating circuit for each terminal box placed at each floor on each riser.  Spare capacity shall also be provided in the FACP for these circuits.  FACP control boards shall be provided to permit 2 spare initiation circuits and 2 spare indicating circuits.  Spare circuits are not to include those provided on the mother board.

J.
Wiring to a Central Station: Provide a dedicated telephone line from the FACP modem to the central monitoring panel in the South Quadrangle building.

K.
Conduit:  

1.
All conductors shall be in grounded metal conduit.  Conduit shall be Rigid metal EMT or ​flexible metal conduit not exceeding six foot lengths shall be permitted from junction box to initiating device.  On flexible metal conduit, use only insulated throat connectors.

2.
Run conduit or tubing concealed unless specifically shown otherwise on the drawings.

3.
Minimum conduit size shall be 3/4-inch.

L.
Circuits to Interfaced Equipment:  Circuits to smoke management systems, fan shutdown systems, door locking systems, A/V shutdown, fire door release, and firefighter telephones in elevator cabs shall terminate in terminal cabinets within 914mm (3 feet) of the controllers for those systems.  The completion of those circuits from the terminal cabinets to the appropriate system shall be provided under the appropriate division specification.

M.
Load Control Relays:  All relays shall be supervised as required by NFPA 101 and mounted within three feet of the device controlled.

3.3
Firestoping:  Seal all holes caused by penetrating conduit, piping, or other penetrations which pass through floors, walls or ceilings.  Firestop penetrations through floor slabs, fire-rated walls, shafts, or any fire-rated assembly in accordance with Section 07260, Firestopping.

3.4
Painting:   All metal surfaces shall be painted.  Metal conduit in finished areas shall be painted the color to match adjacent surfaces.  Junction boxes in unfinished areas shall be painted a full gloss enamel red.  Painting shall be in accordance with Section 09900.

3.5
Device Installation:

A.
FACP:  Locate the FACP where indicated on the drawings.  Surface mount the enclosure with the top of the cabinet 1829 mm (6 feet) above the finished floor or center the cabinet at 1676 mm (5-1/2 feet), whichever is lower.

B.
Manual Pull Stations: Mount the manual pull stations so that their operating handles are 1219 mm (4 feet) above the finished floor.

C.
Strobes:  Mount strobes on walls 2032 mm (80 inches) above the finished floor or 152 mm (6 inches) below the ceiling whichever is lower.

D.
Speakers:  Speakers should typically be set on the 1/2 watt tap.  Speakers in areas with ceilings above 3048 mm (10 feet) shall be set on the 3/4 watt tap.   Install speakers in elevator cabs.

E.
Smoke Detectors:

1.
In raised floor spaces, the smoke detectors shall be installed to protect 145161 sq. mm (225 sq. ft) per detector.

2.
Install smoke detectors no closer than 1525 mm (5 feet) from air handling supply outlets.

3.
In hallways, open areas, and rooms where more than two smoke detectors are located, ionization type detectors and photoelectric type detectors shall be installed.  These detectors should be arranged so that every other detector in the room is a different type than the adjacent detector.  In single detector rooms install an ionization detector.

4.
Photoelectric type detectors shall be installed in elevator machine rooms and elevator hoistways.

5.
With sprinklers throughout, omit fire detectors in generator rooms, kitchens, boiler rooms, loading docks/drive-in areas, gas meter rooms, water meter rooms, bathrooms, janitor closets/slop rooms, small entrance foyers, and closets smaller than 2 sq. m in area.

6.
Install smoke detectors a minimum of 1524 mm (5 feet) away from supply air vents.

7.
New smoke detectors shall be installed with dust covers.  The dust covers shall be removed just prior to acceptance testing.

F.
Heat Detectors for Elevator Rooms and Shafts:  Heat detectors, provided to meet ANSI A17.1 requirements for elevator power disconnect, shall be located within 2 feet of each sprinkler head.

G.
Graphic Annunciator:  Surface mount the panel, with the top of the panel 1800 mm (6 feet) above the finished floor or center the panel at 1600 mm (5-1/2 feet), whichever is lower.

H.
Firefighter Telephones:  Locate wall mounted in each stair at each floor landing, in each elevator lobby and in each elevator cab 4 feet above the finished floor.

I.
Audio-Visual Equipment Shunt Switches:

1.
Smoke detectors are to be installed in enclosed AV booths/rooms.  Activation of the smoke detector is to shut-down power to the A/V equipment.  Self-contained units (not tied to the FACP) with a local alarm are permitted.

2.
Activation of the general fire alarm should shut-down all AV equipment.  This is so that audio portions of A/V equipment do not compete with the fire alarm system.  This is easily done if the A/V control circuits are central to one panel or area.  A circuit is required from the FACP to relays to the central A/V control circuits to shunt power.

J.
Door Hold-Open/Release Devices:

1.
Relays shall be mounted within three feet of the device controlled.

2.
Smoke detectors with integral relays shall control the door hold-open devices.

K.
Load Control Relays:  Relays for elevator shunt and HVAC control shall be mounted in a NEMA style enclosure, painted red, and appropriately labeled, such as, BRKR SHUNT RELAY.

L.
Elevator Cab Fire Alarms: Elevator cab speakers, strobes, and firefighters telephones shall be turned over to the elevator contractor whose work is described in Division 16.  Coordinate provision for traveling cables and other installation accessories for connection of these devices.

3.6
Tests

A.
Megger Tests:  After all wiring has been installed, and prior to making any connections to panels or devices, all wiring shall be megger tested for insulation resistance, grounds, and/or shorts.  Conductors with 300 volt rated insulation shall be tested at a minimum of 250 VDC.  Conductors with 600 volt rated insulation shall be tested at a minimum of 500 VDC.  The tests shall be witnessed by OSHEM and the Contracting Officer and test results recorded for use at the final acceptance test. 

B.
Loop Resistance Tests:  Measure and record the resistance of each circuit with each pair of conductors in the circuit short-circuited at the farthest point from the circuit origin.  The tests shall be witnessed by the Contracting Officer and OSHEM and test results recorded for use at the final acceptance test. 

C.
Preliminary Testing:  Conduct preliminary tests to ensure that all devices and circuits are functioning properly.   After preliminary testing is complete, provide a letter certifying that the installation is complete and fully operable.  The letter shall state that each initiating and indicating device was tested in place and functioned properly.  The letter shall also state that all panel functions were tested and operated properly.  The Contractor and an authorized representative from each supplier of equipment shall be in attendance at the preliminary testing to make necessary adjustments.

D.
Final Acceptance Test:  Notify the Contracting Officer in writing when the system is ready for final acceptance testing.  Submit request for test at least 14 calendar days prior to the test date.  A final acceptance test will not be scheduled until meggar test results, the loop resistance test results, and the submittals required in Part 1 are provided to the Contracting Officer.  Test the system in accordance with the procedures outlined in NFPA 72.  The required tests are as follows:

1.
Verify the absence of unwanted voltages between circuit conductors and ground.  

2.
Verify that the control unit is in the normal condition as detailed in the manufacturer's operating and maintenance manual.

3.
Complete operational tests under emergency generator power

4.
Complete operational tests under battery power and as described above under battery power.  Test the battery charger.

5.
Test each initiating and indicating device and circuit for proper operation and response.  Disconnect the confirmation feature for smoke detectors during tests to minimize the amount of smoke or test gas needed to activate the detector.

6.
Test the system for all specified functions in accordance with the contract drawings and specifications and the manufacturer's operating and maintenance manual.

7.
Visually inspect all wiring.

8.
Verify that all software control and data files have been entered or programmed into the FACP.

9.
Verify that Shop Drawings reflecting as-built conditions are accurate.

10.
Measure the current in circuits to assure that there is the calculated spare capacity for the circuits.

11.
Measure voltage readings for circuits to assure that voltage drop is not excessive.

12.
Measure the voltage drop at the most remote appliance on each notification appliance circuit.

E.
Test Equipment: The contractor shall supply personnel, communication devices, and all equipment necessary for performance of the final test.


END OF SECTION 16723

