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SECTION 16721 – ADDRESSABLE FIRE ALARM DETECTION SYSTEM
PART 1 -  GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including general and supplementary conditions and Division 1 specification sections, apply to this Section.

B. Requirements of the following Division 16 Sections apply to this Section:

1. "Basic Electrical Requirements."

2. "Basic Electrical Materials and Methods."

C. The complete installation is to conform to the applicable sections of NFPA 72 and the National Electrical Code with particular attention to Article 760.

D. NFPA 90A

E. NFPA 101 - Life Safety Code

F. ADA

G. ASME/ANSI A17.1 and A17.3

1.2 SUMMARY

A. This section includes fire alarm system components, including, but not limited to, voice evacuation equipment, annunciation equipment, network interface equipment, addressable manual stations, analog sensors, notification appliances, addressable interfaces, and addressable controls.

B. Work covered by this specification section includes the furnishing of labor, equipment, materials, and complete operational performance required for installation of the Fire Alarm System as shown on the drawings, as specified, and as directed by the Architect/Engineer.

C. The work covered by this section of the specification shall be coordinated with the related work as specified elsewhere under the project specifications.

1.3 SYSTEM DESCRIPTION

A. General: Complete, microprocessor-based, networked, addressable fire detection and alarm system with manual and automatic alarm initiation, and addressable analog initiating devices as indicated.

B. The fire alarm system shall allow for loading and editing special instructions and operating sequences as required.  The system shall be capable of on-site programming to accommodate system expansion and facilitate changes in operation.  All software-programmed operations shall be stored in a non-volatile memory within the fire alarm control unit.  Loss of primary and secondary power shall not erase the instructions stored in memory.

C. The system shall have the capability of recalling alarm and trouble conditions in chronological order for the purpose of recreating an event history.
D. System connections for alarm-notification circuits and voice/alarm communication circuits shall be Class A / Style Z.

E. System connections for signaling line addressable device circuits shall be Class A/Style 6.

F. Networked fire alarm panels and multiplexed fire alarm panels shall be connected Class A, Style 7.

G. Functional Description: The following are required fire alarm control panel functions and operating features:

1. System shall be 100% compatible with the existing, proprietary Simplex Fire Alarm Network.
2. System shall interface the Building Automation / Management System and shut down HVAC equipment under selected, emergency conditions.

3. A signal from one device shall not prevent the receipt of signals from any other device.

4. Automatically route alarm, supervisory, and trouble signals to a proprietary monitoring station at Jackson Barracks, using listed and approved equipment.

5. Loss of primary power at a FACP shall sound a trouble signal and shall indicate at that FACP when the systems operating on an alternate power supply.

6. Communication between fire alarm control panel and addressable devices shall be completely digital.  Panels that transmit data from addressable devices in analog format (voltage variances) are not acceptable.

7. Smoker Sensor Sensitivity and Environmental Compensation:

a. The sensitivity of each addressable sensor shall be able to be remotely adjusted and displayed at the FACP.
b. The alarm decision for each sensor shall be determined by the FACP.

c. The FACP shall maintain a moving average of the sensors smoke chamber value to automatically compensate (move the threshold) for dust, dirt, and component degradation conditions that could affect detection operations. The control unit shall automatically maintain constant smoke obscuration sensitivity for each sensor by compensating for environmental factors.

d. The FACP shall automatically indicate when individual sensors are excessively dirty, dirty, or almost dirty so that maintenance can be done on all sensors simultaneously.

e. The FACP shall be listed for automatic compliance with NFPA 72 Sensitivity Testing requirement.

8. Annunciation: Manual and automatic operation of alarm and supervisory initiating devices shall be annunciated on the FACP display indicating the location and type of device.

9. The panel shall include a one-person test operation mode during which control functions are bypassed and the monitoring station is disconnected.  

10. The panel shall have provisions for disabling and enabling all circuits individually for maintenance or testing purposes.
11. Voice / Alarm Communications: I SEQ CHAPTER \h \r 1t shall be possible to selectively page all connected speakers simultaneously or individual floors/zones at a time via switches at the voice command center.
12. Network Functions:

a.  SEQ CHAPTER \h \r 1Each node shall communicate to the next in a style 7, class A token ring configuration for maximum survivability.  A single open or short anywhere on the network shall not prevent normal network communication.

b.  SEQ CHAPTER \h \r 1Should multiple open circuits exist, all remaining connected nodes shall automatically form “sub-networks” and communicate only with each other.  It shall not be necessary for a “master” node to be online for network communications to exist.

c.  SEQ CHAPTER \h \r 1Network systems shall have the capability of loading software operations from a single node to all other nodes on the network.

d.  SEQ CHAPTER \h \r 1Each node shall be capable of standalone notification operation without depending on information from another node should network communications fail.

e.  SEQ CHAPTER \h \r 1The failure of any one node shall not prevent network communication.  The failed node shall be bypassed and continuously interrogated until it is back online.

f.  SEQ CHAPTER \h \r 1It shall be possible to use either copper cable or fiber optic cable (or both) for network communication media without having to replace the network interface card.

H. System Operational Sequence:

1. General Alarm Sequence: Upon activation of any manual station or any automatic alarm detection device (except duct-mounted smoke sensors) the following shall take place:

a. An audible and visual general alarm condition is indicated at the FACP, at the annunciator(s), at the Voice Command Center, and at the campus proprietary monitoring station.

b. The alarm is recorded in a separate alarm history log.

c. Audible and visible alarm notification signals throughout the building are activated.  Audible alarms remain on until silenced by the alarm silence switch at the FACP; visual alarms remain in until the system reset switch is operated. Any subsequent alarm shall reactivate the alarm notification appliances.
d. All designated doors are unlocked.

e. The building automatic temperature control system is signaled to being smoke control sequences.

f. A supervised signal is transmitted to notify the monitoring station(s).

2. AHU Shutdown Sequence: The activation of any duct-mounted smoke sensor shall cause the associated air handling unit to be shut down and shall initiate the Supervisory Control Sequence.

3. Door Holder Sequence: The activation of a smoke sensor within 5 feet of a smoke door, or integral to the door holder, shall cause the associated smoke door to close and shall initiate the General Alarm Sequence.
4. Elevator Recall Sequence: The activation of any elevator lobby, elevator pit, elevator shaft, or elevator machine room smoke sensor shall initiate the General Alarm Sequence and cause the associated elevator cabs to be recalled according to the following sequence:

a. If the alarmed device is on any floor other than the main level of egress, the elevator cabs shall be recalled to the main level of egress.
b. If the alarmed device is on the main egress level, the elevator cabs shall be recalled to the predetermined alternate recall level as determined by the local authority having jurisdiction.

5. Elevator Shunt Trip Sequence: The activation of any elevator pit, elevator shaft, or elevator machine room heat sensor shall, in addition to the operations listed above, cause the associated elevators to be shunt tripped.
6. Atrium Exhaust Sequence: Upon detection of smoke in the Atrium, in additional to the General Alarm sequence defined above, the Fire Alarm Control System shall initiate smoke control functions.  Main lobby doors shall be opened and Atrium Exhaust Fans shall be started.
7. Alarm Verification Sequence: Upon activation of any smoke sensor, the control panel initiates a 60 second delay during which a second alarm from the same device must occur before the alarm sequence is activated.

a. The alarm verification operation shall be selectable by addressable device.

b. The control Unit shall have the capability to display the number of times (tally) a device had gone into a verification mode.  Should this smoke verification tally reach a pre-programmed number, a trouble condition shall occur.

8. Supervisory and Trouble Sequence:

a. An audible and visual supervisory or trouble condition (separate and distinguishable) is indicated at the FACP, at the annunciator(s), at the Voice Command Center, and at the campus proprietary monitoring station.

b. A record of the supervisory or trouble condition shall be kept in the associated FACP historical log.

I. Power Requirements

1. All system panels shall receive 120 VAC power via dedicated fused disconnect circuits. 

2. The system shall be provided with sufficient battery capacity to operate the entire system upon loss of normal 120 VAC power in normal supervisory mode for a period of 24 hours plus an additional15 minutes of alarm operation at the end of this period. Provide 25% spare capacity for future expansion.  Include additional battery cans and chargers as necessary.

3. The system shall automatically transfer to battery standby upon power failure.  All battery charging and recharging operations shall be automatic.
4. The system batteries shall be supervised so that a low battery condition or disconnection of the battery shall be audibly and visibly indicated at the control unit, annunciator(s),  and Voice Command Center.
1.4 SUBMITTALS
A. General: Submit the following according to conditions of contract and Division 1 specification sections.
1. Product data for system components. Include list of materials.

2. Battery calculations for every panel and remote power supply.

3. Power calculations indicating exactly what devices (and how much current they draw) are on each notification appliance circuit. Include a voltage drop table in the submittal to insure maximum distances are not exceeded.

4. A list of labels for every addressable device in the system for approval by the owner.

5. A wire legend describing the manufacturer's recommended cables and cable characteristics.

6. Project specific system sequence of operation description.

7. Riser diagram showing all panel interconnections and the quantity of devices on each circuit.

8. Floor plans showing the locations of all devices, their addresses and/or circuit designations.

9. Locations of all control panels, voice evacuation panels, and remote power supplies.
10. Control panel circuit board wiring diagrams.

11. Peripheral device wiring diagrams. Show all terminals and interconnections.

1.5 QUALITY ASSURANCE

A. All fire alarm system products provided shall be warranted free from defects in material and workmanship for a period of one year from the date of final system acceptance.

B. All control equipment must have transient protection to comply with UL864 requirements.

C. Where Fire Alarm circuits leave the building, additional transient protection must be provided for each circuit. Devices must be UL listed under standard # 497B.

D. Fire alarm system provider shall employ manufacturer's factory trained and NICET level III certified technicians and shall be located within 50 miles of this project location. A minimum of 10 year experience in the fire alarm and protective signaling systems field is required.
1.6 EXTRA MATERIALS

A. Smoke sensors, heat sensors, and addressable manual stations: Furnish a spare quantity equal 10 percent of the number of units of each type installed but not less than one of each type.

B. Addressable bases: Furnish a quantity equal to 2 percent of the number of bases installed.

C. Visual and audible/visual devices: Furnish a quantity equal to 5 percent of the number of units of each type and candela rating installed, but not less than one of each.

PART 2 -  PRODUCTS

2.1 GENERAL

A. All equipment be U.L. listed for fire alarm use according to the applicable section of the U.L. directory.

2.2 NETWORK FIRE ALARM CONTROL PANELS (FACP’s)

A. FACP construction shall be modular with solid state, microprocessor-based electronics. All modules shall be of the plug-in-type. FACP's that require the removal of field wiring for module replacement are not acceptable.  

B. FACP shall display only those primary controls and displays essential to operation during a fire alarm condition. Keyboards or keypads shall not be required to operate the system during fire alarm conditions.  A local audible device shall sound during each key press to provide an audible feedback to ensure that the key had been pressed properly.

C. An alphanumeric display shall be arranged to provide the basic interface between operator at FACP and addressable system components, including annunciation, supervision, and control. The display shall contain a minimum of 80 characters for alarm, supervisory, and component status messages and shall indicate control commands to be entered into the system for control of smoke sensor sensitivity and other parameters.

D. FACP shall be capable of supporting a minimum of 100 addressable devices of any type on a single addressable circuit, 1000 addressable devices per node.  Provide 25% spare capacity for each addressable circuit.  
E. Provide integral with the FACP a Voice command center (VCC) which shall control all voice alarm control and fire fighter phone communications for the entire system per the following:

1. Include all necessary amplifiers, microphone, master telephone, tone generator, audio controller, and control switches.

2. Provide at a minimum 1 paging zone per floor and 1 paging zone per audio riser.

3. Digital message splicing capability.  It shall be possible to splice any phrase contained in the standard message set to produce customized voice messages.
4. Provide custom messages as required by the LAARNG to integrate with the campus Mass Notification System.
5. Provide 50% spare capacity on all audio circuits.

6. Size amplifiers for 150% of the actual load or 1-watt per speaker, whichever is greater.

F. FACP shall contain separate alarm, trouble, and supervisory logs to prevent alarm and supervisory conditions from being overwritten by intermittent trouble conditions.

G. Provide integral DACT that can communicates alarm, trouble, and supervisory conditions to a UL listed remote station. 
H. The FACP shall be capable of being tested by one person. Should the one-person test feature be on for an inappropriate amount of time it shall revert to the normal mode automatically. It shall be possible to separate addressable devices into test groups. Test groups shall be programmable and field editable.  The FACP shall be capable of a minimum of 8 test groups.
I. FACP shall be provided with a minimum of 2 RS-232 outputs capable of operating a remote maintenance terminal and/or printers; outputs shall be ASCII from an EIA RS-232C connection with an adjustable baud rate.  Each output shall be field configurable for supervised or for unsupervised operation.
2.3 REMOTE POWER SUPPLIES
A. Where additional notification power is required, provide addressable remote power supplies as necessary to support the notification current load.

B. Provide all necessary batteries and charging equipment to meet the power requirements specified in paragraph 1.3 "SYSTEM DESCRIPTION".

C. Remote power supplies shall have a minimum of 4 DC output circuits and 8 amps of available power.

D. Surface mount remote power supplies as necessary in locations to be approved by the owner.  Show remote power supply locations on submittal shop drawings.

2.4 MANUAL PULL STATIONS
A. Pull stations shall be addressable, double-action, push-pull type, fabricated of high impact red polycarbonate, and finished in red with molded, raised-letter operating instructions of contrasting color. Stations requiring the breaking of a glass panel are not acceptable. 

2.5 SENSORS AND BASES
A. Sensor and associated encapsulated electronic components shall be mounted in a fixed base with a twist-locking plug connection.  Removal of the sensor head shall cause a trouble signal at the FACP.

B. Each sensor shall contain a magnetically actuated test switch to provide for easy alarm testing at the sensor location.
C. Each sensor shall be scanned by the FACP for its type identification to prevent inadvertent substitution of another sensor type. If an incorrect sensor type is installed in a base, the FACP shall provide default alarm operation with he installed device but shall initiate a "Wrong Device" trouble condition until the proper type is installed or the programmed sensor type is changed.

D. Device address setting shall be in the sensor base to maintain program integrity.

E. Where noted, provide bases with auxiliary, 1-amp contacts and/or integral piezoelectric sounders.

F. Modular Photoelectric Sensor: Sensitivity range shall be programmable from 0.5% per foot to 3.5% per foot of smoke obscuration. Sensor shall transmit actual % per foot obscuration values to the FACP for display.
G. Modular Ionization Sensor: Sensitivity range shall be programmable from 0.5% per fit it 1.5% per foot of smoke obscuration. Sensor shall  transmit actual % per foot obscuration values to the FACP for display.

H. Modular Thermal Sensor: Thermal Sensors shall have a programmable sensitivity of 135º F or 155º F Fixed Temperature, and 15º F or 20º F Rater of Rise. The Rate of Rise operation shall be capable of being disabled. Sensor shall transmit actual temperature values to the FACP for display.

I. Duct Mounted Smoke Sensor: Provide addressable housing and sampling tubes as required for installation. Sensitivity range shall be programmable from 0.5% per foot to 3.5% per foot smoke obscuration. Photoelectric sensor shall transmit actual % per foot obstruction values to the FACP for display. Housing shall also contain 2 programmable "form c" SPDT contacts rated at 2 amps. Provide a remote alarm/test station for each duct mounted smoke sensor.

2.6 CONVENTIONAL DETECTION DEVICES

A. General: Unless otherwise noted, all detectors shall contain a separate base and head, and shall be resetable after an alarm condition.  Where conventional devices are required to be connected to an addressable system, a proper addressable circuit interface shall be provided for each conventional device.  All two-wire detectors shall be UL cross-listed with the device or panel they are connected to.
B. Modular Bases: Bases shall contain an integral alarm/trouble LED and contain a magnetically operated test switch.  Where noted, provide bases with auxiliary contacts rated a minimum of 1-amp.

C. Explosion-Proof and / or Moisture-Proof Heat Detectors: Unless otherwise noted, detectors need not be modular or resetable, shall be rated 135-degrees, shall be fixed-type only, shall be listed for the environment for which they will be installed, and shall contain a minimum of 1 auxiliary contact rated 1-amp or higher.

D. Beam Detectors: Shall be listed to UL 268, shall consist of a separate transmitter and receiver, shall operate on the light obscuration principal, shall be microprocessor-controlled, shall be microprocessor-controlled, shall contain adjustable optics, and shall contain a minimum of 6 sensitivity levels.  Detector shall also contain a minimum of 1 auxiliary alarm contact and 1 auxiliary trouble contact. All contacts shall be rated a minimum of 1-amp.  Provide a remote indicator/test unit with each beam detector pair. Test unit shall consist of normal, alarm, and trouble LED's and a key-operated test switch.

2.7 ALARM NOTIFICATION APPLIANCES
A. Fire Alarm Speakers: Speakers shall be 4-inch cone type with a frequency response from 400 Hz to 4 kHz. Speakers shall have power taps up to a minimum of 2 watts. Tap speakers to provide a minimum of 85dB at 10 feet from the speaker. Re-tap speakers as necessary to achieve a sound level of 15dB above the actual ambient noise. All audible speaker pre-tones shall be in the NFPA recognized temporal code format.
B. Visual Notification Appliances: Strobes shall be of the appropriate candela rating as indicated on drawings and shall be compatible with ADA requirements with the word "FIRE" clearly visible.  All strobes on a single circuit shall be synchronized.

C. Combination audible and visual notification appliances shall consist of a factory combined, audible and visual notification unit in a single mounting assembly. The audible and visual characteristics shall be as specified above.

D. Where required, provide protective guards that are UL listed with the device it is intended to protect.

2.8 ADDRESSABLE CIRCUIT INTERFACE MODULES

A. Provide addressable, completely supervised control and monitor modules as required for a completely addressable system. The use of panel mounted conventional zone or relay circuits is not acceptable unless otherwise indicated on drawings.

B. Addressable Circuit Interface Modules shall be capable of mounting in a standard electric outlet box.
C. The circuit interface module shall be compatible with addressable manual stations and addressable sensors on the same multiplexing signaling line circuit.

2.9 MAGNETIC DOOR HOLDERS / CLOSERS

A. Electromagnetic holders shall be 24 VDC and shall develop a minimum of 25 pounds of holding force.
2.10 REMOTE LCD ANNUNCIATOR

A. Annunciators shall use the same Primary Acknowledge, Silence, and Reset Keys, Status LEDs and LCD Display as the FACP.
B. Operator keys shall be key-switch enabled to prevent unauthorized use, The key shall only be removable in the disabled position.

C. Annunciators shall display alarm, trouble, and supervisory status information for every device connected to the same FACP as the annunciator.

2.11 BATTERIES

A. Batteries shall be sealed lead-acid, maintenance-free-type. Size all batteries to meet the requirements set in paragraph 1.3 "SYSTEM DESCRIPTION"

PART 3 -  EXECUTION
3.1 EQUIPMENT INSTALLATION

A. Furnish and install a complete Fire Alarm System as described herein and as shown on the plans; to be wired, connected, and left in first class operating condition.

B. Mount manual pull stations semi-flush in recessed back boxes (non-rated walls) and surface on red painted manufacturer provided backboxes (rated walls) with operating handles 48 inches above finished floor.

C. Install smoke and heat sensors where shown on drawings in accordance with NFPA 72 guidelines.

D. Install all notification devices 80 inches above the finished floor or 6 inches below the ceiling, whichever is lower, as measured from the bottom of the device. Mount devices semi-flush in recessed backboxes (non-rated walls) and surface on red painted, manufacturer provided back boxes (rated walls).
E. Surface mount FACP’s with tops of cabinets not more than 6 feet above the finished floor.
3.2 WIRING INSTALLATION

A. Install wiring in metal raceway according to Division 16 Section "Raceways.  Conceal raceway except in unfinished spaced and as indicated.
B. Install conductors in enclosures parallel with or at right angles to the sides and back of the enclosure.  Bundle, lace, and train the conductors to terminal points with no excess. Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with the fire alarm system to terminal blocks. Mark each terminal according to the wiring diagrams of the system. Make all connections with approved crimp-on terminal spade lugs pressure-type terminal blocks, or plug connectors.

C. Use numbered terminal strips in junction, pull or outlet boxes, cabinets, or equipment enclosures where any circuit tap is made.

D. Wire and cable shall be a type listed for its intended use by an approval agency acceptable to the Authority Having Jurisdiction (AHJ) and shall be installed in accordance with the appropriate articles from the current approved edition of the National Electric Code.

E. Color-code fire alarm conductors differently from the normal building power wiring. Color-code notification appliance circuits differently from addressable circuits. Paint fire alarm system junction boxes and covers red.

F. Install 2 vertical audio, power, and communication risers (class A) to serve the fire alarm system. Separate risers by a minimum 1-hour rated wall. Include all power, data, communication, and audio wiring in each riser so that the loss of one riser does not affect the performance of the system.

3.3 GROUNDING
A. Ground equipment and cable shields as specified by the equipment manufacturer.

3.4 FIELD QUALITY CONTORL

A. Provide the services of a factory-authorized service representative to make final program changes as necessary for a fully functional system.

B. Provide the services of a NICET level III project installation manager to supervise the total installation, including the field assembly and connection of components.

C. Test the system according to the procedures outlined in NFPA 72.

D. Correct deficiencies indicated by tests and completely retest work affected by such deficiencies. Verify by the system test that the total system meets the specifications and complies with applicable standards.

E. Provide a written record of inspections, test, and detailed test results in the form of a test log. Submit log to the owner upon the satisfactory completion of tests.

F. Perform a final test as required by the Authority Having Jurisdiction in order to obtain a certificate of occupancy. Demonstrate that the system meets the specifications and complies with applicable standards.  This final test shall be witnessed by a representative of the Authority Having Jurisdiction, a representative of the owner, the architect, and a factory-authorized service representative. 

3.5 TRAINING

A. Provide the services of a factory-authorized service representative to demonstrate the system and train owner's maintenance personnel.

B. Train Owner's maintenance personnel in the procedures and schedules involved in operating, troubleshooting, servicing, and preventive maintaining of the system. Provide a minimum of 24 hours' training.
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