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ADDRESSABLE FIRE ALARM SYSTEMS
Delete and insert text to meet Project-specific requirements.
GENERAL
SUMMARY
Section includes:
Existing fire-alarm system to be modified.
Manufacturers
Addressable Fire-Alarm system
Fire Alarm Control Panel (FACP).
Central Workstation
Addressable Manual Fire Alarm Boxes.
Addressable Intelligent Detectors.
Heat Detectors.
Conventional System Smoke Detectors
Aspirating Smoke Detection System
Addressable Circuit Interface Modules.
Notification Appliances.
Guard for Physical Protection
Remote Indicators
Magnetic Door Holders and Closers.
Remote Annunciators.
Digital Alarm Communicator Transmitter (DACTs).
Network Printer.
Wire, Cable, and Fiber
DEFINITIONS
Definitions in NFPA 72 and UL 864 are inclusive to this section.
DACT: Digital Alarm Communication Transmitter – FACP Alarm Reporting media to the Campus Police Department.
DAL: Digital Audio Loop
DVC: Digital Voice Command
FACP:  Main Fire Alarm Control Panel.
GCC:  Graphical Command Center – Campus Legacy FACP Network Portal.
IMS: Integrated Management System – Campus Legacy FACP Network Portal.
LED:  Light-emitting diode.
NCA-2: Network Control Annunciator
NETWORK: FACP(s) interlinked via dedicated IP Communication Modules to the ONYXWorks.
NICET:  National Institute for Certification in Engineering Technologies.
ONYXWorks Work Station: Campus Integrated FACP Network Graphical Work Station.
SLC: Signal Line Circuit
Voltage Class: For specified circuits and equipment, voltage classes are defined as follows:
Control Voltage: Listed and labeled for use in remote-control, signaling, and power-limited circuits supplied by a Class 2 or Class 3 power supply having rated output not greater than 150 V and 5 A, allowing use of alternate wiring methods complying with NFPA 70, Article 725.
Low Voltage: Listed and labeled for use in circuits supplied by a Class 1 or other power supply having rated output not greater than 1000 V, requiring use of wiring methods complying with NFPA 70, Article 300, Part I.
SEQUENCING AND SCHEDULING
Retain this article if Project requires replacement or extension of an existing system in an occupied building. Coordinate with Drawings.
Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new equipment has been tested and accepted. When new equipment is installed, label it "NOT IN SERVICE" until it is accepted. Remove labels from new equipment when put into service, and label existing fire-alarm equipment "NOT IN SERVICE" until removed from building.
Equipment Removal: After acceptance of new fire-alarm system, remove existing disconnected fire-alarm equipment and wiring.
ACTION SUBMITTALS
General Submittal Requirements:
Shop Drawings shall be prepared by persons with the following qualifications:
Trained and certified by manufacturer in fire alarm system design.
Fire alarm certified by NICET, minimum LevelIV.
Product Data: For each type of product, including CSFM listing sheet, furnished options and accessories.
Include construction details, material descriptions, dimensions, profiles, and finishes.
Include rated capacities, operating characteristics, and electrical characteristics.
Data sheets with multiple parts numbers shall have the specific parts numbers associated with the project highlighted for clarity.
Shop Drawings: For fire alarm system.
Comply with recommendations and requirements in "Documentation" section of "Fundamentals" chapter in NFPA 72.
Develop shop drawings using AutoCAD or equal program with “.dwg” format.  
Include plans, elevations, sections, location map, Scope of Work, and details, including details of attachments to other Work.
System Operation Description: Detailed description for this specific Project, including method of operation and supervision of each type of circuit and sequence of operations for manually and automatically initiated system inputs and outputs.  Manufacturer's standard descriptions for generic systems are not acceptable.
Include details of equipment assemblies. Indicate dimensions, weights, loads, clearances required, method of field assembly, components, and locations. Indicate conductor sizes, indicate termination locations and requirements, and distinguish between factory and field wiring.
Graphic Annunciator panel details.
Detail assembly and support requirements.
Include voltage drop calculations for notification-appliance circuits. Worst case only calculations are not acceptable.
Include battery-size calculations with stand-by and alarm loads for the total components.
Include electrical panel and circuit number for each 120 Vac source.
Include input/output matrix.
Include written statement from manufacturer that equipment and components have been tested as a system and comply with requirements in this Section and in NFPA 72.
Include performance parameters and installation details for each detector.
Verify that each duct detector is listed for complete range of air velocity, temperature, and humidity possible when air-handling system is operating.
Provide program report showing that air-sampling detector pipe layout balances pneumatically within airflow range of air-sampling detector.
System Riser Diagram: Show each equipment, terminal cans, devices, conduit routing, cable routing and cable type, and quantity. Provide ladder type riser lay-out with interconnecting cables.
Power, Signal, and Control Wiring: Include diagrams for equipment and for system with terminals and interconnections identified. Include fiber communications with remote server.
Provide control wiring diagrams for fire-alarm interface to HVAC; coordinate location of duct smoke detectors and access to them.
Show critical dimensions that relate to placement and support of sampling tubes, detector housing, and remote status and alarm indicators.
Show field wiring and equipment required for HVAC unit shutdown on alarm.
Locate detectors in accordance with manufacturer's written instructions.
Show air-sampling detector pipe routing.
Duct Smoke Detectors: Provide performance parameters and installation details for each duct detector or in-duct detector, provide the complete range of air velocity, temperature, and humidity allowed for proper operation. Provide weatherproof version for roof top mounted and/or exposed detectors.
Ductwork Drawings: Show critical dimensions that relate to placement and support of sampling tubes, the detector housing, and remote status and alarm indicators.  Locate detectors on plans according to manufacturer's written recommendations.
Include voice/alarm signaling-service equipment rack or console layout, grounding schematic, amplifier power calculation, and single-line connection diagram.
Include floor plans to indicate final outlet locations showing address of each addressable device. Show size and route of cable and conduits and point-to-point wiring diagrams.
Delegated Design Submittal: For notification appliances and smoke and heat detectors, in addition to submittals listed above, indicate compliance with performance requirements and design criteria, including analysis data signed and sealed by qualified professional engineer responsible for their preparation.
Drawings showing location of each notification appliance and smoke and heat detector, ratings of each, and installation details as needed to comply with listing conditions of device.
Design Calculations: Calculate requirements for selecting spacing and sensitivity of detection, complying with NFPA 72. Calculate spacing and intensities for strobe signals and sound-pressure levels for audible appliances.
Indicate audible appliances required to produce square wave signal per NFPA 72.
Room numbers:  Confirm room numbers being used match existing numbers in the field and in programming are the final numbers assigned by Facilities Management.
Submittals to Designated Campus Fire Marshal (DCFM): In addition to distribution requirements for submittals specified in Division 01 Section "Submittals," submit to the University’s Representative for distribution to DCFM and internal review. To facilitate review, include copies of annotated Contract Drawings if needed to depict component locations. Resubmit as required to make clarifications or revisions to obtain approval.  
Resubmittals: Make corrections and resubmit drawings as required until the plans are reviewed and approved by the DCFM and University’s Representative.
Select one of the following two paragraphs.  Edit to suit project.  First paragraph is when project includes a MEOR.
The Mechanical Engineer of Record shall coordinate the specific location of each duct detector with the mechanical, electrical and fire alarm contractors prior to the installation of any duct mounted device.
When replacing existing duct detectors confirm location complies with new manufacturer’s installation requirements.  Relocate if necessary for installation to comply.  Notify the University’s Representative if relocation is not possible or for conflicting information. 
INFORMATIONAL SUBMITTALS
Certificates:
Seismic Performance Certificates: For FACP, accessories, and components, from manufacturer. Include the following information:
Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which certification is based and their installation requirements.
Field quality-control reports.
Qualification Statements: For Installer.
Sample Warranty: Submittal must include line item pricing for replacement parts and labor.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For fire-alarm systems and components to include in emergency, operation, and maintenance manuals.
In addition to items specified in Division 01, Operation and Maintenance Data, include the following:
Comply with "Records" section of "Inspection, Testing and Maintenance" chapter in NFPA 72.
Provide "Fire-Alarm and Emergency Communications System Record of Completion Documents" in accordance with "Completion Documents" Article in "Documentation" section of "Fundamentals" chapter in NFPA 72.
As-built shop drawings:  Review for accuracy and compliance marked up drawings by field personnel directly involved in the installation or supervision of the Work. Update shop drawings and submit pdf and AutoCAD dwg files. 
Detector and notification device drawings.
Complete wiring diagrams showing connections between devices and equipment. Each conductor must be numbered at every junction point with indication of origination and termination points.
Riser diagram.
Device addresses.
Air-sampling system sample port locations and modeling program report showing layout meets performance criteria.
Record copy of site-specific software.
Provide "Inspection and Testing Form" in accordance with "Inspection, Testing and Maintenance" chapter in NFPA 72, and include the following:
Equipment tested.
Frequency of testing of installed components.
Frequency of inspection of installed components.
Requirements and recommendations related to results of maintenance.
Manufacturer's user training manuals.
Manufacturer's required maintenance related to system warranty requirements.
Abbreviated operating instructions for mounting at FACP and each annunciator unit.
As Built and installed product data sheets and Operation & Maintenance manual. 
Software and Firmware Operational Documentation:
Software operating and upgrade manuals.
Program Software Backup: On two USB media.
Device address list.
Printout of software application and graphic screens.
MAINTENANCE MATERIAL SUBMITTALS
Extra Stock Material: Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Fuses shall be stored inside FACP. Rest of materials shall be turned over to the University’s Representative. 
Fuses:  Two of each type installed in system. Provide in box or cabinet with compartments marked with fuse types and sizes.
Keys and Tools: One extra set for access to locked or tamper proofed components.
Smoke Detectors, Fire Detectors: Quantity equal to 10 percent of amount of each type installed, but no less than one unit of each type.
Detector Bases: Quantity equal to two percent of amount of each type installed, but no less than one unit of each type.
Audible and Visual Notification Appliances:  One of each type installed.
Filters for Air-Sampling Detectors: Quantity equal to two percent of amount of each type installed, but no less than one unit of each type.
[Air-Sampling Fan: Quantity equal to one for every five detectors, but no less than one unit of each type].
QUALITY ASSURANCE
Installer Qualifications:
Personnel must be trained and certified by manufacturer for installation of units required for this Project.
Installation must be by personnel certified by NICET as fire-alarm Level III technician.
Obtain certification by NRTL in accordance with NFPA 72.
California Licensed or certified by California State Fire Marshal.
Electrical Components, Devices, and Accessories:
Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to California State Fire Marshal, and marked for intended use.
FIELD CONDITIONS
Seismic Conditions: specified Work in this Section must withstand the seismic hazard design loads determined in accordance with ASCE/SEI 7 for installed elevation above or below grade.
Retain subparagraph below to define the term "withstand" as it applies to this Project. Definition varies with type of building and occupancy and is critical to valid certification. Option is used for essential facilities where equipment must operate immediately after an earthquake.  Confirm with Project Manager if building is essential.
The term "withstand" means "unit must remain in place without separation of parts from unit when subjected to specified seismic design loads and for essential facilities the fire alarm system must be fully operational after seismic event."
PROJECT CONDITIONS
Interruption of Existing Fire Alarm Service:  Do not interrupt fire alarm service to facilities occupied by The University or others unless permitted under the following conditions and then only after arranging to provide temporary guard service according to requirements indicated:
Notify University’s Representative no fewer than fourteen days in advance of proposed interruption of fire alarm service.
Do not proceed with interruption of fire alarm service without the University’s Representative written permission.
SOFTWARE SERVICE AGREEMENT
End-User Technical Support: Provide onsite technical training for campus staff to define and clarify system design, system hardware, and proper system operation. Provide up to 8 hours of training over two training classes at a campus location to be determined. The campus EH&S Fire Safety personnel require system training on proper operation, servicing or testing of the FACP and FACP Network. Training for the Campus staff shall be coordinated with the Environmental Health and Safety (EH&S).
At the completion of the project update the FACP software and firmware to the latest version required for proper operation of the system. Provide access for software and firmware upgrades via the ONYXWorks work station. Upgrade shall include new or revised licenses for use of the software.
WARRANTY
Special Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and components that fail because of defects in materials or workmanship within specified warranty period.
Warranty Period:  Two  years from date of Substantial Completion.
PRODUCTS
EXISTING FIRE-ALARM SYSTEM TO BE MODIFIED
Descriptions in this article are examples only; revise to suit Project.
Basis for Pricing: <Insert legal name of manufacturer (include brand name in parentheses if appropriate); model number or series for existing product>.
Description: <Insert description of existing product, including special features, options, and finishes that may impact Work>.
Accessories: <Insert accessories included with existing product>.
Retain "Source Limitations for Fire-Alarm System and Components" Paragraph below for fire-alarm projects that are renovations of or additions to existing facilities.
Source Limitations for Fire-Alarm System and Components: Components must be compatible with, and operate as extension of, existing system. Provide system manufacturer's certification that components provided have been tested as, and operate as, a system.
MANUFACTURERS
Manufacturers: Subject to compliance with requirements and approval of the University’s Representative, provide products compatible with the existing ONYXWorks workstation or IMS.
Fire Alarm Control Panel (FACP): Manufacturer Distributors shall be licensed contractors within the State of California.  Authorized factory distributors and contractors shall be independently owned and independent entities from the product manufacturer.  There shall be a minimum of three independent authorized factory distributors and contractors licensed within the state of California to perform project work of various scales, perform repairs, and perform service for the University.  Distributors shall be certified by the manufacture to represent products for marketing, engineering, design, installation, repair, and service, and shall be authorized to perform warranty repair work.  The University shall retain the option of selecting distributor and contractor to perform Work.  Company specializing in manufacturing FACP products specified in this section with minimum ten years’ experience, and with service facilities within 50 miles of project site. 
FACP Equipment and enclosures:
Honeywell Notifier NFS2-3030 ONYX Series.
. Kirkland
Hoffman (weatherproof applications only).
Wire and Cable:
Belden
Comtran.
General Cable/Carol Brand.
Houston Wire & Cable Company
RSCC Wire and Cable.
Southwire
West Penn Wire.
Or equal
Audible and Visual Signals:
Honeywell Notifier.
Wheelock in existing buildings.
Or equal
ADDRESSABLE FIRE-ALARM SYSTEM
Revise this article to provide description and performance requirements applicable to Project.
Description:
Non-coded, UL 72 and 864, UL-certified intelligent-addressable system with automatic and manual sensitivity control of system smoke detectors at the main panel and the QWERTY keypad.
ACS bus for LED or annunciator interface (EIA-485).
Confirm or include the Division 26 specification section referenced in next paragraph.
Seismic Performance: FACP and raceways shall withstand the effects of earthquake motions determined according to Section 26 0548, “Vibration and Seismic Controls for Electrical System.”
Provide site networking and monitoring of each fire alarm control panel.  Provide reporting and monitoring to existing remote central station using “ONYXWorks” IP interface.(High Speed).
Provide Cat 6 cabling in red conduit from fire alarm control panel to MDF (main) telecommunications room.
Provide programming of main fire alarm control panel, and provide program upload to existing remote server.
Provide ONYXWorks WMF programming files for programming by the campus network programmer. Include labor and supplemental programming tools to complete integrated system visual graphic displays and test system with the University’s Representative.
Demonstrate communications with each new fire alarm panel and remote server for read-write communications link per ONYXWorks protocol and functionality.  Demonstrate remote I/O testing, monitoring, and historical data storage.
Performance Criteria:
Regulatory Requirements:
Insert other Project-specific system requirements for approvals by CFM.
Fire-Alarm Components, Devices, and Accessories: Listed and labeled by a NRTL in accordance with NFPA 70 for use with selected fire-alarm system and marked for intended location and application.
General Characteristics:
Automatic sensitivity control of certain smoke detectors.
Fire-alarm signal initiation must be by one or more of the following devices and systems:
Retain only those devices and systems in subparagraphs below applicable to Project. Coordinate with requirements in other Sections that specify listed devices and systems.
Manual stations.
Heat detectors.
Flame detectors.
Smoke detectors.
Duct smoke detectors.
Air-sampling smoke-detection system.
Carbon monoxide detectors.
Combustible gas detectors.
Automatic sprinkler system water flow.
Preaction system.
Fire-extinguishing system operation.
Fire standpipe system.
Dry system pressure flow switch.
Fire pump running.
<Insert any other alarm-initiating devices and systems>.
Fire-alarm signal must initiate the following actions:
Retain only those actions in subparagraphs below applicable to Project. Coordinate with requirements in other Sections that specify listed devices and systems.
Continuously operate alarm notification appliances, including voice evacuation notices if applicable.
Identify alarm and specific initiating device at FACP, connected network control panels, off-premises network control panels, and remote annunciators.
Transmit alarm signal to remote alarm receiving station.
Unlock electric door locks in designated egress paths.
Release fire and smoke doors held open by magnetic door holders.
Activate voice/alarm communication system.
Switch HVAC equipment controls to fire-alarm mode.
Activate smoke-control system (smoke management) at firefighters' smoke-control system panel.
Activate stairwell and elevator-shaft pressurization systems.
Close smoke dampers in air ducts of designated air-conditioning duct systems.
Activate preaction system.
Coordinate first subparagraph below with "Elevator Recall" Subparagraph in "Fire-Alarm Control Panel (FACP)" Article.
Recall elevators to primary or alternate recall floors.
Activate elevator power shunt trip.
Activate emergency lighting control.
Retain option in first subparagraph below when some of the gas and fuel supplies serve systems that are legally required for life safety and should only be shut off manually.
Activate emergency shutoffs for gas and fuel supplies, except for shutoffs serving legally required life-safety systems such as emergency generators and fire pumps.
Record events in system memory.
Record events by system printer.
Indicate device in alarm on graphic annunciator.
<Insert any other signal-initiating actions>.
Supervisory signal initiation must be by one or more of the following devices and actions:
Retain only those devices and actions in subparagraphs below applicable to Project. Coordinate with requirements in other Sections that specify devices and systems.
Valve supervisory switch.
High- or low-air-pressure switch of dry-pipe or preaction sprinkler system.
Alert and Action signals of air-sampling detector system.
Elevator shunt-trip supervision.
Independent fire-detection and -suppression systems.
Fire pump is running.
Fire pump has lost power.
Power to fire pump has phase reversal.
Zones or individual devices have been disabled.
FACP has lost communication with network.
<Insert any other supervisory signal-initiating devices and actions>.
System trouble signal initiation must be by one or more of the following devices and actions:
Retain only those devices and actions in subparagraphs below applicable to Project. Coordinate with requirements in other Sections that specify devices and systems.
Open circuits, shorts, and grounds in designated circuits.
Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
Loss of communication with addressable sensor, input module, relay, control module, remote annunciator, printer interface, or Ethernet module.
Loss of primary power at FACP.
Ground or single break in internal circuits of FACP.
Abnormal ac voltage at FACP.
Break in standby battery circuitry.
Failure of battery charging.
Abnormal position of switch at FACP or annunciator.
Voice signal amplifier failure.
Hose cabinet door open.
<Insert any other trouble signal-initiating devices and actions>.
System Supervisory Signal Actions:
Initiate notification appliances.
Identify specific device initiating event at FACP, connected network control panels, off-premises network control panels, and remote annunciators.
Record event on system printer.
After time delay of 200 seconds, transmit trouble or supervisory signal to remote alarm receiving station.
Transmit system status to building management system.
Display system status on graphic annunciator.
Network Communications:
Provide network communications for fire-alarm system in accordance with fire-alarm manufacturer's written instructions.
Provide network communications pathway per manufacturer's written instructions and requirements in NFPA 72 and NFPA 70.
If required provide integration gateway using BACnet IP for connection to building automation system.
Retain "System Printer" Subparagraph below to require a printer. System printers are recommended for projects involving large buildings with multiple wings or five or more stories.
NetworkPrinter:
Printer must be tested as integral part of fire-alarm system.
Retain "Device Guards" Subparagraph below if items are installed in gymnasiums and other spaces where they are exposed to physical damage.
Device Guards:
Description: Welded wire mesh of size and shape for manual station, smoke detector, gong, or other device requiring protection.
Factory fabricated and furnished by device manufacturer.
Finish: Paint of color to match protected device.
Document Storage Box:
Description: Enclosure to accommodate standard 8-1/2-by-11 inch manuals and loose document records. Legend sheet shall be permanently attached to door for system required documentation, key contacts, and system information. Provide two key ring holders with location to mount standard business cards for key contact personnel.
Material and Finish: 18 GA cold-rolled steel; four mounting holes.
Color: Red powder-coat epoxy finish.
Labeling: Permanently screened with 1 inch high lettering "SYSTEM RECORD DOCUMENTS" with white indelible ink.
Security: Locked with 3/4 inch barrel lock. Provide solid 12 inches stainless steel piano hinge.
FIRE ALARM CONTROL PANEL (FACP)
General: Comply with UL 864 10th edition, “Standard for Control Units and Accessories for Fire Alarm Systems.”
Description: Field-programmable, microprocessor-based, modular, power-limited design with electronic modules.
The following minimum FACP hardware shall be provided:
120 Vac input power powered panel with Primary Display with 640-character backlit LCD display, QWERTY programming and control keypad, central processing unit and power supply and charger. Provide one to ten isolated SLC loops with 318 devices per loop capacity shall be provided as needed to meet project requirements and this specification. 	
Point capacity is defined as 159 detectors and 159 modules per SLC; 318 devices per loop/3,180 per FACP or network node
Alarm, Trouble, Security, and Supervisory relays.
Where required provide Intelligent Remote Battery Charger for charging up to 200 Ah batteries.
Power Supplies with four addressable outputs that can be independently configured for general 24 Vdc auxiliary power, synchronized Notification Appliance Circuits (NACS), four wire detector circuits or door holder power.
The FACP shall support RS-232-C ports and one service port.
Programmable DACT for either Common Event Reporting or per Point Reporting.
Web based HTML server interface for remote access via the internet or intranet.
Cabinet: Lockable hinged door with 16 GA steel enclosure. Arrange unit so operations required for testing or for normal care and maintenance of the system are performed from the front of the enclosure. If more than a single unit is required to form a complete control unit, provide exactly matching modular unit enclosures. Provide 2 keys per cabinet.
Alphanumeric Display and System Controls: Panel shall include a 640 character LCD display to indicate alarm, supervisory, and component status messages and shall include a keypad for use in entering and executing control commands.
Voice Alarm: Provide an emergency communication system, DVC with the FACP, including voice alarm system components, microphones, amplifiers, and tone generators. Features include:
The DVC shall provide up to 32 minutes of standard quality or 4 minutes of high quality digital audio storage of user-selected/created messages and tones.
The DVC shall provide isolated audio ports for direct connection with up to 32 Digital Audio Loop (DAL) devices and support Style 4 or Style 7 configurations.
The DVC shall support distribution of one channel of standard-level paging audio.
Amplifiers comply with UL 1711, "Amplifiers for Fire Protective Signaling Systems." 
Amplifiers shall be multi-featured amplifiers with digital audio functionality. Each amplifier shall be capable of accessing and processing one of up to eight audio channels on the DVC audio loop, amplifying the signal, and distributing it via four Class B or two Class A high-level outputs.
Provide up to 106 seconds of backup digital message storage for use in the event of communication loss..
Each amplifier shall have two wire digital audio ports to connect to wired DAL (digital audio loop) segments. Either or both ports may be converted to fiber using fiber option modules.
Each amplifier shall provide 35, 50, or 100 watts of audio output. Provide 25 VRMS amplifiers for indoor notification and or 70.7 VRMS amplifiers for building wide outdoor notification as required.
Each amplifier shall have two wire digital audio ports to connect to wired DAL (digital audio loop) segments. Either or both ports may be converted to fiber using fiber option modules. Up to 32 amplifiers, can be connected to the DAL on one DVC unit.
Distributed Module Operation:
FACP shall be capable of allowing remote location of the following modules:
Amplifiers, voice, and telephone control circuits.
Initiating Device Circuits.
Notification Appliance Circuits.
Auxiliary Control Circuits.
Graphic Annunciator LED/Switch Control Modules.
CENTRAL WORKSTATION
Existing ONYXWorks Workstation PC-based, with fire-alarm annunciator software shall be updated to provide new graphics for the project.   
Fire alarm signal initiation shall be by one or more of the following intelligent addressable devices, conventional devices or systems:
Manual Station.
Smoke Detector.
Duct Detector.
Heat Detector.
Flame Detector.
Beam Detector.
Automatic Sprinkler System Water Flow.
Special Extinguishing System.
Fire Standpipe System.
GCC.
NCA-2
Local FACP
Networked FACP.
Fire alarm signal shall initiate the following actions:
Continuously operate alarm notification appliances.
Identify alarm at the fire alarm control panel.
Transmit alarm signal to the campus police department as required.
Transmit alarm signal to the GCC and Network as required.
Unlock electric door locks as required.
Release fire and smoke doors and magnetic door holders as required.
Activate notification devices as required.
Activate Sprinkler Bell (waterflow only).
Activate general alarm horn except for waterflow.
Close smoke dampers as required.
Recall or shunt elevators as required.
Record events in the system memory.
Record events by the Network printer.
Record events on the GCC and/or IMS.
Networked FACP action(s) as required.
Supervisory signal initiation shall be by one or more of the following devices and actions:
Valve supervisory switch.
Low-air-pressure switch of a dry-pipe sprinkler system.
Elevator shunt-trip supervision.
Alternate Means as approved by DCFM.
Dormitory sleeping rooms:
Dorm sleeping room shall annunciate at the FACP as a supervisory signal non-latching (self-restoring), and the first annunciation shall not be reported remotely as a fire alarm condition (causing fire department response). 
When smoke clears the room, the devices shall be automatically reset by self-restoring, without human intervention to manually reset or clear the signal at the FACP.  
A second fire alarm condition signal received by the FACP (from adjoining spaces) shall alarm.
This design approach for handling of first alarm signal reduces the campus history of a high frequency of “false-alarms” being reported to the local fire department; which results in unnecessary responses of local fire department trucks being called to the site.
System trouble signal initiation shall be by one or more of the following devices and actions:
Open circuits, shorts, and grounds in designated circuits.
Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating devices.
Loss of primary power at FACP, or remote power supply.
Abnormal ac voltage at FACP, or remote power supply.
Break in standby battery circuitry.
Failure of battery charger.
Abnormal position of any switch at FACP, remote power supply, or remote annunciator.
Abnormal condition of any pre-action or suppression system.
Disabled device.
Loss of Network communication.
FACP
Modular, power-limited design with electronic modules, UL 864 listed.
Addressable initiation devices that communicate device identity and status.
Intelligent smoke detectors shall additionally communicate sensitivity setting and allow for adjustment of sensitivity at the FACP.
Intelligent thermal detectors shall be factory set for temperature and or rate of rise.
Addressable control modules and addressable relay modules for operation of mechanical equipment.
Circuits:
System Initial Design Layout:
Signaling Line Circuits:
NFPA 72, Class B, Style 0.5 unless noted otherwise.
Install no more than 140 intelligent detectors and no more than 140 modules on any signaling line circuit.
Notification-Appliance Circuits:
NFPA 72, Class B, Style W. unless noted otherwise.
Provide spare capacity as noted.
Actuation of alarm notification appliances, emergency audible devices, annunciation, elevator recall, and actuation of suppression systems shall occur within 10 seconds after the activation of an initiating device.
Electrical monitoring for the integrity of wiring external to the FACP for mechanical equipment shutdown and magnetic door-holding circuits is not required, provided a break in the circuit shall cause doors to close and mechanical equipment to shut down.
Notification-Appliance Circuit:
Operation shall sound in a temporal pattern, complying with ANSI S3.41 or a slow whoop tone with digital voice message as directed by the DCFM.
Elevator Interface:
Initiation of elevator recall shall be in accordance with ASME/ANSI A17.1, when specified detectors or sensors are activated.
Heat detector operation shuts down elevator power by operating a shunt trip in a circuit breaker feeding the elevator.
Shunt trip relay power shall be supervised by the FACP.
Smoke detectors at the following locations shall initiate automatic elevator recall:
Elevator lobby detector except the lobby detector on the designated floor.
Smoke detector in elevator machine room.
Smoke detector in elevator hoistway – must be accessible for service from outside of shaft.  The campus preference is to use the code allowed option of fire suppression protection in lieu of detectors. 
Elevator lobby detectors located on the designated recall floors shall be programmed to move the cars to the alternate recall floor.
Heat detector alarms and water flow alarm in an elevator shaft and/or elevator machine room shall shut down elevators associated with the location without time delay.
A field-mounted relay actuated by the fire detector or the FACP closes the shunt trip circuit and operates building notification appliances and annunciators.
Alarm Silencing, Trouble, and Supervisory Alarm Reset:
Manual reset at the FACP after initiating devices are restored to normal.
Silencing-switch operation halts alarm operation of notification appliances and activates an "alarm silence" light.  Display of identity of the alarm zone or device is retained.
Subsequent alarm signals from other devices or zones reactivate notification appliances until silencing switch is operated again.
When alarm-initiating devices return to normal and system reset switch is operated, notification appliances operate again until alarm silence switch is reset.
Walk Test: A test mode to allow one person to test alarm and supervisory features of initiating devices.  Enabling of this mode shall require the entry of a password.  The FACP and annunciators shall display a test indication while the test is underway.  If testing ceases while in walk-test mode, after a preset delay, the system shall automatically return to normal.
Remote Smoke-Detector Sensitivity Adjustment: Selecting specific addressable smoke detectors for adjustment, display of their current status and sensitivity settings, and control changes in those settings shall be provided from the FACP QWERTY keypad.  Allow controls to be used to program repetitive, time-scheduled, and automated changes in sensitivity of specific detector groups.  Record sensitivity adjustments and sensitivity-adjustment schedule changes in system memory, and make a print-out of the final adjusted values on the network printer.
Transmission to Remote Alarm Receiving Station:
Automatically transmit alarm, trouble, and supervisory signals to the Campus Police,
Provide the hardware to transmit individual device locations and troubles to the Campus GCC or IMS or ONYXWorks network.
Printout of Events:
On receipt of signal, print alarm, supervisory, and trouble events.  Identify zone, device, and function.  Include type of signal (alarm, supervisory, or trouble), and date and time of occurrence.  Differentiate alarm signals from other printed indications.  Also print system reset event, including the same information for device, location, date, and time.  Commands initiate the printing of a list of existing alarm, supervisory, and trouble conditions in the system and a historical log of events.
Storage of Events:  Information printed out shall be stored as an event on the Campus GCC or IMS or NCA-2 or ONYXWorks Work Station.
Primary Power:  24 Vdc obtained from 120 Vac service and a power-supply module.  Initiating devices, notification appliances, signaling lines, trouble signal, supervisory, and digital alarm communicator transmitter shall be powered by the 24 Vdc source.
The alarm current draw of the entire fire alarm system shall not exceed 80 percent of the power-supply module rating.
Power supply shall have a dedicated fused safety switch for this connection at the service entrance equipment.  Paint the switch box red and identify it with "FIRE ALARM SYSTEM POWER."
Surge Protection:
Install surge protection on normal ac power for the FACP and its accessories.  
Install surge protectors recommended by FACP manufacturer.  Install on fire alarm system wiring external and apart from the building housing the FACP.
Instructions:
Computer printout or typewritten instruction card mounted behind a plastic or glass cover in a stainless-steel or aluminum frame.  Include interpretation and describe appropriate response for displays and signals.  Briefly describe the functional operation of the system under normal, alarm, and trouble conditions.
ADDRESSABLE MANUAL FIRE ALARM BOXES
The Manual stations, shall be addressable double-action type, and shall be molded of durable polycarbonate material with a textured finish.
Station  mechanically latch upon operation and the word “ACTIVATED” shall appear to clearly indicate the station has been operated and remain so until manually reset by opening with a key common with the control panels.
Manual stations shall meet ADAAG controls and operating mechanisms guidelines (Section 4.1.3[13]); meets ADA requirement for 5 lb. maximum activation force.
Provide a single action weatherproof device and enclosure or box for roof mounted or outdoor mounted devices.
If indicated as surface mounted, provide manufacturer’s surface back box.
Covers: Factory-fabricated clear plastic enclosures are prohibited to be used.
ADDRESSABLE INTELLIGENT DETECTORS
Smoke Detectors
General: Comply with UL 268, "Smoke Detectors for Fire Protective Signaling Systems."
Include the following features:
Rotary switches for device addressing. 
Operating Voltage: 24 Vdc, nominal.
Dual LEDs for 360 degree viewing of device status.
Self-Restoring: Detectors do not require resetting or readjustment after actuation to restore normal operation.
Plug-In Arrangement: Detector connects to a fixed base with a twist-locking plug connection. No special tools shall be required to remove head once it has been installed. Removal of the detector head shall interrupt the supervisory circuit of the fire alarm detection loop and cause a trouble signal at the control panel.
Each detector base shall contain dual LEDs that flash each time it is scanned by the Control Panel.  In alarm condition, the sensor base LEDs shall be on steady.
Each detector base shall contain a magnetically actuated test switch to provide for easy alarm testing at the sensor location.
Each detector shall be scanned by the Control Panel for its type identification to prevent inadvertent substitution of another sensor type. Upon detection of a "wrong device", the control panel shall operate with the installed device at the default alarm settings, but shall indicate a "Wrong Device" trouble condition.
The detector’s electronics shall be immune from false alarms caused by EMI and RFI.
Detectors include a unique identification and capability for status reporting to the FACP. 
Environmental compensation, programmable sensitivity settings, status testing, and monitoring of detector dirt accumulation for the duct sensor shall be provided by the FACP.
Removal of the detector head for cleaning shall not require resetting/inputting of addresses.
Type: Smoke detectors shall be of the photoelectric or combination photoelectric / heat type or mutli-criteria type. 
Where acceptable per manufacturer specifications, ionization type detectors may be used; if approved by DCFM.
Bases: Relay output, Remote LED, sounder and isolator bases shall be supported alternatives to the standard base.
Duct Smoke Detector: 
Photoelectric type, with housing and sampling tube of design and dimensions as recommended by the manufacturer for the specific duct size and installation conditions where applied. Detector Housing shall include an addressable intelligent photoelectric detector and addressable relay modules as required for fan or damper shutdown.
When required the Duct Housing shall provide an addressable relay control module. This relay module shall be fully programmable.  Relay shall be mounted next to the duct detector housing or within 3 feet of HVAC control circuit.
Duct Detector Housing shall accommodate mounting of the relay module. Compact Duct Housing shall have a transparent cover and tamper feature to indicate a trouble signal for a removed or improperly installed detector cover. 
Duct Housing shall provide a magnetic test area and Red detector status LED.
Provide NEMA 4 duct detector housings where required in outdoor and weatherproof locations.
Externally mounted weatherproof duct housing enclosure shall not be allowed as an approved substitute for NEMA 4 applications.
Provide in-duct detector with Photoelectric sensor:
Where sampling tube designs are not appropriate.
Where air flow coverage is from 1-600 Ft/Min.
Provide a remote test switch (RTS) for duct type detectors when the device’s alarm LED is obstructed from being clearly visible from the floor or the device is mounted higher than 9’ A.F.F.
Mount RTS below detector in the ceiling or on the nearest sidewall as directed by the DSFM.
HEAT DETECTORS
Thermal Detectors:
Combination fixed-temperature and rate-of-rise unit with plug-in base and dual alarm indication light; provide 135°F fixed-temperature setting except as indicated.
Thermal shall be thermistor-based, rate-compensated, self-restoring and shall not be affected by thermal lag.
Sensor fixed temperature sensing shall be independent of rate-of-rise sensing and factory set to operate at 135°F or 190°F. Sensor rate-of-rise temperature detection shall be factory set at 15°F per minute.
Intelligent devices shall communicate in a grouped fashion. If one of the devices within the group has new information, the panel’s CPU shall stop the group poll and concentrates on single points.
CONVENTIONAL SYSTEM SMOKE DETECTORS
Unless otherwise indicated, detectors shall be intelligent-addressable type, individually monitored at the FACP for calibration, sensitivity, and alarm condition, and individually adjustable for sensitivity from the FACP, ONYXWorks,, or Campus IMS.
ASPIRATING SMOKE DETECTION SYSTEM
The Detector, Filter, and Aspirator shall be housed in an enclosure and shall be arranged in such a way that air is drawn from the fire risk and a sample passed through the Dual Stage Filter and Detector by the Aspirator.
The detector shall be individually addressable and connect directly to the addressable signaling line circuit without the use of interfaces. The detector shall utilize the same address-setting method as other addressable devices on the system.
System Features:
Detectors combine dual-source optical smoke detection (blue LED and infrared laser) with advanced algorithms to detect a wide range of fires while maintaining enhanced immunity to nuisance particulates. The combination enables the detectors to accurately detect incipient fire conditions before a fire actually starts.
Acclimate mode, the detector automatically adjusts itself to current environmental conditions to reduce nuisance alarms. Day/Night/Weekend mode enables technicians to preset alarm thresholds based on routine changes in the environment. Detectors can self-adapt to its environment in 24 hours.
Devices shall provide ultrasonic sensing for pipe and chamber air-flow measurements
Advanced detection algorithms reject common nuisance conditions.
Patented particle separator and field-replaceable filter remove contaminants from the system.
Comprehensive, simple, and intuitive display has real-time, quick-read information at the device including alarm levels, particulate levels, air flow, power and a wide range of faults to quickly identify the problem for prompt correction.
Air flow pendulum graph verifies pipe network functionality. 
Particulate graph displays subtle environmental changes for early problem indications.
ADDRESSABLE CIRCUIT INTERFACE MODULES
Addressable Circuit Interface Modules: Arrange to monitor one or more system components that are not otherwise equipped for addressable communication. Modules shall be used for monitoring of water flow, valve tamper, non-addressable devices, and for control of evacuation indicating appliances and AHU systems.
Addressable Circuit Interface Modules be capable of mounting in a standard electric outlet box. Modules include cover plates to allow surface or flush mounting. Modules receive their operating power from the signaling line or a separate two wire pair running from an appropriate power supply as required.
There shall be five different monitor modules available for intelligent control panels for a variety of applications. Monitor modules supervise a circuit of dry-contact input devices, such as conventional heat detectors and pull stations, or monitor and power a circuit of two-wire smoke detectors. The Interface Module is intended for use in intelligent, addressable systems, where the individual address of each module is selected using built-in rotary switches.
Type 1: FZM:
A standard-sized module that monitors and supervises compatible two-wire, 24 volts, smoke detectors on a Style D (Class A) or Style B (Class B) circuit.  This module communicates status (normal, alarm, trouble) to the FACP.
Type 2: FMM:
This type of module is an individually addressable module that has both its power and its communications supplied by the two wire multiplexing signaling line circuit. It provides location specific addressability to an initiating device by monitoring normally open dry contacts.
This module shall provide location specific addressability initiating devices by monitoring normally closed or normally open dry contact devices.  The two-wire signaling line circuit shall supply power and communications to the module.
Type 3:  FDM:
This multipoint module monitors and supervises two independent two-wire Style B (Class B) dry-contact initiating device circuits (IDCs) at two separate, consecutive addresses in intelligent, two-wire systems.
Type 4: FMM-101 
This module is a miniature monitor module a mere 1.3" H x 2.75" W x 0.5" D that supervises a Style B (Class B) circuit of dry-contact input devices. Its compact design allows the FMM-101(A) to be mounted in a single-gang box behind the device it monitors.
Type 5: FDRM 
This module is intended for use in intelligent, two-wire loops. It includes two individual relay control modules and two Class B monitor modules. Each relay output is intended for Form C switching applications which do not require wiring supervision for the load circuit. Each monitor input provides an interface between a fire alarm control panel and one or more normally open contact-type devices. Each relay output has its own green LED. Each monitored input has its own bi-color LED, which can be controlled by the control panel.
Circuit Interface Modules except type four shall be supervised and uniquely identified by the control panel. Module identification shall be transmitted to the control panel for processing according to the program instructions.  Modules shall have an on-board LED to provide an indication that the module is powered and communicating with the FACP.  The LEDs shall provide a troubleshooting aid since the LED blinks on poll whenever the peripheral is powered and communicating.
NOTIFICATION APPLIANCES
Description:
Equipped for mounting as indicated and with screw terminals for system connections.
Combination Devices:
Factory-integrated audible and visible devices in a single-mounting assembly.
FCPS:
A remote power supply used to extend and expand notification circuits.  
Horn:
Horn shall be listed to UL 464. Horn appliances shall have a High/Med/Lo Setting. The horn shall have a minimum sound pressure level of 79 dBA @ 24 Vdc.  The horn shall mount directly to a standard single gang, double gang, or 4" square electrical box. 
Appliances shall be wired using standard 14 GA THHN conductors.
Visible/Only:
Strobe shall be listed to UL 1971. The visible/only (V/O) shall consist of a xenon flash tube and associated lens/reflector system. The wall and ceiling mount V/O enclosure shall mount to a standard single gang, double gang, or 4" square electrical box. 
Appliances shall be wired using standard 14 GA THHN conductors. V/O appliances shall be provided with different minimum flash intensities of 15 cd and 185 cd. Provide a label inside the strobe lens to indicate the listed candela rating of the specific V/O appliance.
Audible/Visible:
Combination Audible/Visible (A/V) Notification Appliances shall be listed to UL 1971 and UL 464. The strobe light shall consist of a xenon flash tube and associated lens/reflector system. Provide a label inside the strobe lens to indicate the listed candela rating of the specific strobe. The horn shall have a minimum sound pressure level of 79 dBA @ 24 Vdc. The A/V enclosure shall mount directly to standard single gang, double gang, or 4 inches square electrical box.
Appliances shall be wired using standard 14 GA THHN conductors.
The appliance shall be capable of two-wire synchronization with one of the following options:
Synchronized Strobe with Horn on steady.
Synchronized Strobe with Temporal Code Pattern on Horn.
Synchronized Strobe with March Time cadence on Horn.
Synchronized Strobe firing to NAC sync signal with Horn silenced.
Speaker/Visible:
Combination Speaker/Visible (S/V) units combine the speaker and visible functions into a common housing. The S/V shall be listed to UL 1971 and UL 1480. 
Twisted and shielded wire is required for speaker connections on a standard 25 VRMS or 70.7 VRMS NAC. 
The speaker shall have a minimum UL rated sound pressure level of 79 dBA at 10 feet.
The S/V shall have a frequency response of 400 to 4000 Hz for Fire Alarm and 125 to 12 kHz for General Signaling.
The S/V installs directly to a 4 inches square, 1 1/2 in. deep electrical box with 1½ inches extension as needed for conduit fill.
Isolator Module:
Isolator module provides short circuit isolation for notification appliance SLC wiring.  Isolator shall be listed to UL 864. The Isolator shall mount directly to a minimum 2 1/8 inches deep, standard 4 inches square electrical box, without the use of special adapter or trim rings.
Power and communications shall be supplied by the Controller channel SLC
Sprinkler Bell:
Electric-vibrating, 24 Vdc, under-dome type; with provision for housing the operating mechanism behind the bell.  Bells shall produce a sound-pressure level of 94 dBA, measured 10 feet from the bell, 10 inches size, unless otherwise indicated.  Bells shall be provided with weatherproof back box when mounted exterior of building.
Provide corrosion resistant protective bird resistant cage.
Provide building signage adjacent to bell. 
General Alarm Horn:
Electric-vibrating-polarized type, 24 Vdc; Horns shall produce a sound-pressure level of 87 dBA, measured 10 feet from the horn.  Sound level for each device shall be selectable at the device. Horns shall be provided with weatherproof back box when mounted exterior of building.
Provide a 400 Hz primary tone in areas designated for experimental animals.
Speaker
Speaker notification appliances (S/O) shall be listed to UL 1480.
The speaker shall operate on a standard 25 VRMS or 70.7 VRMS NAC using twisted/shielded wire.
The speaker has minimum UL rated sound pressure level of 79 dBA at 10 feet.
The speaker shall have a frequency response of 400 to 4000 Hz for Fire Alarm and 125 to 12 kHz for General Signaling.
Outdoor Applications:
Provide conventional weatherproof devices with surface box for outdoor applications. Weatherproof horns and strobes devices shall be synchronized two wire devices.

GUARDS FOR PHYSICAL PROTECTION
Description:
Welded wire mesh of size and shape for the manual station, smoke detector, gong, or other device requiring protection.
Factory fabricated and furnished by manufacturer of the device.
Finish:  Paint of color to match the protected device.
REMOTE INDICATORS
Remote status and test switches with LED indicating lights.
LED is connected to flash when the associated device is being polled by the FACP.
The LED and LED test switch are mounted on a plate and designed to flush mount to a single-gang electrical.
MAGNETIC DOOR HOLDERS AND CLOSERS
Description:
Units are equipped for wall or floor mounting as required by installation conditions and are complete with matching door plate.
Interfaced to the FACP to shut down on alarm.
Wall-Mounted Units:  Flush mounted.
Rating:
Unit shall operate from a 120 Vac, a 24 Vac or a 24 Vdc source, and develops a minimum of 25 lb. holding force.
Material and Finish: Chrome or brushed aluminum unless noted otherwise.
Door holders are to be installed by the door hardware contractor.
Door Closers are to be provided by the door hardware contractor.
REMOTE ANNUNCIATOR
Description:
Duplicate annunciator functions of the FACP for alarm, supervisory, and trouble indications.  Also duplicate manual switching functions of the FACP, including acknowledging, silencing, resetting, and testing as allowed by the DCFM. 
Display Type and Functional Performance:
Alphanumeric display same as the FACP.  Controls with associated LEDs permit acknowledging, silencing, resetting, and testing functions for alarm, supervisory, and trouble signals identical to those in the FACP.
Outdoor Enclosure for Remote Annunciator:
Type: Stainless Steel with hinged windowed door for viewing annunciator.
Manufactured from 16 GA, Type 316L stainless steel.  Seams continuously welded and ground smooth.  Minimum width body flange to provide maximum door opening.  Door to include handle with key lock.  Window door enclosures have a clear polycarbonate window mounted flush with door surface.
Mounting: Surface type.  Panel mounting studs fit optional panels and other accessories.  Mounting holes in back of body for direct mounting or for optional external mounting brackets.
Provide quarter turn handle with locking key.
Provide Sprinkler Bell and General Alarm Horn at an outdoor location approved by the DCFM.
DIGITAL ALARM COMMUNICATOR TRANSMITTER
Mounted inside as a component of the FACP.
Provide connection for two phone lines.
Listed and labeled according to UL 632.
Functional Performance:
Unit receives an alarm, supervisory, or trouble signal from the FACP, and automatically captures one or two telephone lines and dials a preset number as provided by the campus.  When contact is made with the central station(s), the signal is transmitted.
The DACT shall transmit, building alarm, building FACP trouble and Building Supervision Alarms to the Campus Police Department.
The unit supervises up to two telephone lines.  Where supervising 2 lines, if service on either line is interrupted for longer than 45 seconds, the unit initiates a local trouble signal and transmits a signal indicating loss of telephone line to the remote alarm receiving station over the remaining line.  When telephone service is restored, unit automatically reports that event to the central station.  If service is lost on both telephone lines, the local trouble signal is initiated.
Secondary Power:
Integral component of main FACP.
FACP battery capacity shall be adequate to comply with NFPA 72 requirements.
Self-Test: Conducted automatically every 24 hours with report transmitted to central station.
NETWORK PRINTER
The System printer shall be listed and labeled as an integral part of the fire alarm system.  Every event shall be reported to the Campus GCC or ONYXWorks for archiving and printing of events and event history as required by University’s Representative.
WIRE, CABLE, AND FIBER
Wire and cable for fire alarm systems shall be UL listed and labeled as complying with NFPA 70, Article 760.
Signaling Line Circuits: Twisted, unshielded pair, sized as recommended by system manufacturer.
Non-Power-Limited Circuits:  Solid-copper conductors with 600-V rated, 75°C, color-coded insulation.
Low-Voltage Communication Circuits: No. 18 AWG, minimum.
Low-Voltage Power Circuits: No. 14 AWG, minimum.
Line-Voltage Circuits: No. 12 AWG, minimum. 
EXECUTION
EXAMINATION
Examine roughing-in for electrical connections to verify actual locations of connections before installation.
Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Preinstallation Testing: Perform verification of functionality of installed components of existing system to be reused prior to starting work. Document equipment or components not functioning as designed.
Retain "Interruption of Existing Fire-Alarm Service" Paragraph below if interruption of existing fire-alarm system is required.
Interruption of Existing Fire-Alarm Service: Do not interrupt fire-alarm service to facilities occupied by University unless permitted under the following conditions and then only after arranging to provide temporary guard service in accordance with requirements indicated:
Notify University’s Representative no fewer than 10 business days in advance of proposed interruption of fire-alarm service.
Do not proceed with interruption of fire-alarm service without University’s Representative written permission.
Protection of In-Place Conditions: Protect devices during construction unless devices are placed in service to protect facility during construction.
EQUIPMENT INSTALLATION
Comply with NECA 305, NFPA 72, NFPA 101, and requirements of CAL FIRE DCFM for installation and testing of fire-alarm equipment. Install electrical wiring to comply with requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm Systems."
Devices placed in service before other trades have completed cleanup must be replaced.
Devices installed, but not yet placed, in service must be protected from construction dust, debris, dirt, moisture, and damage in accordance with manufacturer's written storage instructions.
Connecting to Existing Equipment: When the existing fire alarm panel is to be utilized, verify that the existing fire-alarm system is operational before making changes or connections.
Connect new equipment to existing control panel in existing part of building.
Connect new equipment to existing monitoring equipment at supervising station.
Expand, modify, and supplement existing control equipment as necessary to extend existing control functions to new points. New components must be capable of merging with existing configuration without degrading performance of either system.
Equipment Wall Mounting: Install fire alarm cabinets and enclosures as recommended by the manufacturer. 
Install FACP only in air conditioned spaces - installation in non-air-conditioned electrical rooms is not acceptable.
FACP: Mount with tops of cabinets not more than 72 inches above the finished floor.
Seismic bracing: Comply with the requirements in Division 26 section regarding seismic control for electrical systems.
Smoke or Heat Detector Spacing:
Comply with "Smoke-Sensing Fire Detectors" section in "Initiating Devices" chapter in NFPA 72, for smoke-detector spacing.
Comply with "Heat-Sensing Fire Detectors" section in "Initiating Devices" chapter in NFPA 72, for heat-detector spacing.
Smooth ceiling spacing shall not exceed the rating of the detector.
Spacing of heat detectors for irregular areas, for irregular ceiling construction, and for high ceiling areas, shall be determined according to Appendix A in NFPA 72.
Spacing of heat detectors shall be determined based on guidelines and recommendations in NFPA 72 and as shown on the drawings.
HVAC: Locate ceiling mounted detectors not closer than 36 inches from air-supply diffuser or return or exhaust-air opening.
Lighting Fixtures: Locate detectors not closer than 12 inches from lighting fixture and not directly above pendant mounted or indirect lighting.
Install cover on each smoke detector that is not placed in service during construction. Cover must remain in place except during system testing. Remove cover prior to system turnover.
Duct Smoke Detectors: Comply with NFPA 72 and NFPA 90A, and the manufacture recommendations.  Install sampling tubes so they extend the full width of the duct.  University prefers code compliant area detection in lieu of in duct detectors. 
Do not install smoke detector in duct smoke-detector housing during construction. Install detector only during system testing and prior to system turnover.
Elevator Shafts: Coordinate temperature rating and location with sprinkler rating and location.  Do not install smoke detectors in elevator shafts containing fire sprinkler heads.
Devices in Wet Areas: Comply with NEMA 4 enclosures on devices in wet areas such as shower rooms, wash-down, ware-wash areas, and other locations with high humidity levels.  Wiring terminations must be protected from exposed to high humidity to prevent corrosion and system faults.
Single-Station Smoke Detectors: Where more than one smoke alarm is installed within a dwelling or suite, they shall be connected so that the operation of any smoke alarm in the dwelling or suite causes all the smoke alarm in the dwelling or suit to sound a temporal pattern.
Remote Status and Alarm Indicators: Install in visible location near each smoke detector, sprinkler water-flow switch, and valve-tamper switch that is not readily visible from normal viewing position.
Audible Alarm-Indicating Devices: Install not less than 6 inches below the ceiling.  Install horns on flush-mounted back boxes. Weatherproof devices are to be mounted on weatherproof surface back box.
Coordinate "Audible Alarm-Indicating Devices" Paragraph below with Drawings.
Audible Alarm-Indicating Devices: Install at 90 inches to the top of the device but not less than 6 inches below ceiling. Install exterior bells and horns on surface back box Install devices at same height unless otherwise indicated.
Visible Alarm-Indicating Devices: Install so that the entire strobe lens is within 80 to-96inches above finished floor. Install devices at same height unless otherwise indicated.
Wall mounted visual devices shall be mounted at least 24” below  the finished ceiling and shall be 185cd.
Device Location-Indicating Lights: Locate in public space on wall or ceiling as shown on the plans near device they monitor.
Combination Audible/Visual Devices: Mount at visible device heights.
Annunciator: Install with bottom of panel at 60 inches above the finished floor. Confirm installation height with DCFM.
ELECTRICAL CONNECTIONS
Connect wiring in accordance with Section 26 0519 "Low-Voltage Electrical Power Conductors and Cables."
Ground equipment in accordance with Section 26 0526 "Grounding and Bonding for Electrical Systems."
Install electrical devices furnished by manufacturer, but not factory mounted, in accordance with NFPA 70 and NECA 1.
Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.
Retain one of two subparagraphs below. First subparagraph cross-references Section 26 0553 "Identification for Electrical Systems" and should be retained for consistent electrical identification. Second subparagraph is an abbreviated version of the product specified in Section 26 0553 "Identification for Electrical Systems."
Nameplate must be laminated acrylic or melamine plastic signs, as specified in Section 26 0553 "Identification for Electrical Systems."
Nameplate must be laminated acrylic or melamine plastic signs with black background and engraved white letters at least 1/2 inch high.
CONTROL CONNECTIONS
Install control and electrical power wiring to field-mounted control devices.
Connect control wiring in accordance with Section 26 0523 "Control-Voltage Electrical Power Cables."
Install nameplate for each control connection, indicating field control panel designation and I/O control designation feeding connection.
PATHWAYS
Pathways must be installed in EMT.
Exposed EMT must be painted red enamel.
Fire alarm circuits and equipment control wiring associated with the fire alarm system shall be installed in a dedicated raceway system.  This system shall not be used for any other wire or cable.
FIBER AND WIRING INSTALLATION
Wiring Method:
Fire-Rated Cables: Use of 2-hour fire-rated fire alarm cables, NFPA 70 Types MI and CI are prohibited.
Signaling Line Circuits: Power-limited fire alarm cables shall be installed in the same cable or raceway as signaling line circuits.
Install fiber conforming to Division 27.
Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as recommended by manufacturer.  Install conductors in a neat, parallel with or at right angles to sides and back of the enclosure.  Bundle, lace, and train conductors to terminal points with no excess wiring.  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 system's wiring diagrams.  Make connections with approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors.
Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes, cabinets, or equipment enclosures where circuit connections are made.
Color-Coding:  Color-code fire alarm conductors and as shown on the fire alarm plans.  Use one color-code for alarm circuit wiring and a different color-code for supervisory circuits.  Color-code audible alarm-indicating circuits differently from alarm-initiating circuits.  Use different colors for visible alarm-indicating devices.  Paint fire alarm system junction boxes and covers red.
Wiring to Remote Alarm Transmitting Device:
Provide a ¾ inch conduit between the FACP and the transmitter.
Install number of conductors and electrical supervision for connecting wiring as needed to suit monitoring function.
CONNECTIONS
Coordinate installations and specialty arrangements with Drawings and with requirements specified in related Sections. If Drawings are explicit enough, these requirements may be reduced or omitted.
Retain first paragraph below if smoke detectors specified in Section 08 7100 "Door Hardware" are alarm-initiating devices. Coordinate with "Door Controls" Subparagraph in "Fire-Alarm Control Panel (FACP)" Article.
For fire-protection systems related to doors in fire-rated walls and partitions and to doors in smoke partitions, comply with requirements in Section 08 7100 "Door Hardware." Connect hardware and devices to fire-alarm system.
Verify that hardware and devices are listed for use with installed fire-alarm system before making connections.
Make addressable connections with supervised interface device to the following devices and systems. Install interface device less than 36 inches from device controlled. Make addressable confirmation connection when such feedback is available at device or system being controlled.
Coordinate list below with "Addressable Fire-Alarm System" Article.
Alarm-initiating connection to smoke-control system (smoke management) at firefighters' smoke-control system panel.
Alarm-initiating connection to stairwell and elevator-shaft pressurization systems.
Smoke dampers in air ducts of designated HVAC duct systems.
Magnetically held-open doors.
Electronically locked doors and access gates.
Alarm-initiating connection to elevator recall system and components.
Alarm-initiating connection to activate emergency lighting control.
Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies.
Supervisory connections at valve supervisory switches.
Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system.
Supervisory connections at elevator shunt-trip breaker.
Data communication circuits for connection to building management system.
Data communication circuits for connection to mass notification system.
Supervisory connections at fire-extinguisher locations.
Supervisory connections at fire-pump power failure including dead-phase or phase-reversal condition.
Supervisory connections at fire-pump engine control panel.
<Insert any other connections>.
IDENTIFICATION
Identify system components, wiring, cabling, and terminals according to Division 26.
Operating instructions: Frame in a location visible from the FACP.
Paint power-supply disconnect switches red and label "FIRE ALARM."
GROUNDING
Ground the FACP and associated circuits; comply with IEEE 1100.  Install a ground wire from main service ground to the FACP.
Ground FACP and associated circuits in accordance with Section 26 0526 "Grounding and Bonding for Electrical Systems."
Ground shielded cables at control panel location only. Insulate shield at device location.
FIELD QUALITY CONTROL
Pre-test: Perform the following field tests and inspections and prepare test reports:
Before requesting final acceptance testing and approval of the installation, submit a written statement using the form for Record of Completion shown in NFPA 72.
Perform each electrical test and visual and mechanical inspection listed in NFPA 72.  Certify compliance with test parameters.  Tests shall be conducted under the direct supervision of a NICET technician certified under the Fire Alarm Systems program at Level II.
Visual Inspection: Conduct a visual inspection before any testing. Identify improperly located, damaged, or nonfunctional equipment, and correct before beginning tests.
Inspection must be based on completed record Drawings and system documentation that is required by "Completion Documents, Preparation" table in "Documentation" section of "Fundamentals" chapter in NFPA 72.
Comply with "Visual Inspection Frequencies" table in "Inspection" section of "Inspection, Testing and Maintenance" chapter in NFPA 72; retain "Initial/Reacceptance" column and list only installed components.
Testing: Follow procedure and record results complying with requirements in NFPA 72. Detectors that are outside their marked sensitivity range shall be replaced.
A final pre-test shall be witnessed by a University’s Representative.
Final acceptance tests must be witnessed by University’s Representative or DCFM.
Administrant for Tests and Inspections:
Engage factory-authorized service representative to administer and perform pre-tests and inspections on components, assemblies, and equipment installations, including connections.
Include a manufacturer’s field representative during final acceptance testing.
Tests and Inspections:
System Testing: Comply with "Test Methods" table in "Testing" section of "Inspection, Testing and Maintenance" chapter in NFPA 72.
Retain first three subparagraphs below for additional tests not required by NFPA 72 but required by some jurisdictions. Engineer's calculations may be accepted by some jurisdictions in lieu of testing.
Test audible appliances for public operating mode in accordance with manufacturer's written instructions. Perform test using portable sound-level meter complying with Type 2 requirements in ASA S1.4 Part 1/IEC 61672-1.
Test audible appliances for private operating mode in accordance with manufacturer's written instructions.
Test visible appliances for public operating mode in accordance with manufacturer's written instructions.
Factory-authorized service representative must prepare "Fire Alarm System Record of Completion" in "Documentation" section of "Fundamentals" chapter in NFPA 72 and "Inspection and Testing Form" in "Records" section of "Inspection, Testing and Maintenance" chapter in NFPA 72.
Reacceptance Testing: Perform reacceptance testing to verify proper operation of added or replaced devices and appliances.
Fire-alarm system will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.
Prepare according to NFPA 72, including demonstration of sequences of operation by using the matrix-style form in Appendix A in NFPA 70.
Provide report results in writing on computer generated forms.
Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly, quarterly, and semiannual periods. Use forms developed for initial tests and inspections.
Annual Test and Inspection: One year after date of Substantial Completion University will test fire-alarm system complying with visual and testing inspection requirements in NFPA 72. 
ADJUSTING
Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to Project outside normal occupancy hours for this purpose.
DEMONSTRATION & TRAINING
Engage a factory-authorized service representative to train University's maintenance personnel to adjust, operate, program, and maintain the fire alarm system, appliances, and devices.
Provide demonstration of site monitoring at remote server location.  Demonstrate that each I/O is visible from remote location, alarms and notifications are functional, and historical data is saved. 
Demonstrate and coordinate integration of system status and alarm data in the existing software at the University central monitoring station.  Demonstrate the following:
FACP connectivity.
Reporting.
History log.
Real-time status.
Text messaging.  Formats to include naming, address, message. 
IMS Workstation performance as required.
ONYXWorks Networking functionality.
SOFTWARE SERVICE AGREEMENT
Comply with UL 864.
Technical Support: Beginning at Substantial Completion, service agreement must include software support for two years.
Upgrade Service: At Substantial Completion, update software to latest version. Install and program software upgrades that become available within two years from date of Substantial Completion. Upgrading software must include operating system and new or revised licenses for using software.
Upgrade Notice: At least 30 days to allow University’s Representative to schedule access to system and to upgrade computer equipment if necessary.
END OF SECTION
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