SECTION 16721

FIRE DETECTION AND ALARM SYSTEMS

PART 1 - GENERAL

1.01	SECTION INCLUDES

A.	Fire alarm control panels.

B.	Manual fire alarm stations.

C.	Automatic smoke and heat detectors.

D.	Fire alarm indication/notification appliance.

E.	Auxiliary fire alarm equipment and initiating devices.

1.02 	RELATED SECTIONS

A.	Section 08710 - Door Hardware:  Door closers, electric locks, electric releases.

B.	Section 15325 - Sprinkler Systems - Flow indication and valve supervision.

C.	Section 15910 - Ductwork Accessories:  Smoke dampers.

D.	Section 15985 - Sequence and operation of HVAC systems.

E.	Section 16110 - Conduit

F.	Section 16120 - Wire and Cable.

G. 	Section 16130 - Boxes

H.	Section 142xx - Elevators.

1.03 	REGULATORY REQUIREMENTS

All parts, material, assembly, installation, testing and commissioning shall meet the requirements of the latest edition of the following Codes and Standards, and Reference Drawings attached with the project documents. 

A.	NFPA 70 - National Electrical Code.

B. 	NFPA 72 - National Fire Alarm Code

C.	NFPA 90A - Installation of Air Conditioning and Ventilating Systems.

D.	NFPA 90B - Installation of Warm Air Heating and Air Conditioning Systems.

E.	NFPA 101 - Life Safety Code.

F.	ADA - Americans with Disabilities Act.

G.	UL - Underwriters Laboratories, Inc.

H.	FM - Factory Mutual System.

I.	CBC - California Building Code.

J.	ANSI - American National Standards Institute.

K.	California Fire Code Regulations, Part 9, Title 24.

L.	California Code of Regulations - Title 24, Part 3 - Electrical Code.

1.04	SCOPE

A.	Fire Detection and Alarm System:  manual and automatic Local Fire Alarm System, including initiating devices, indicating/notification devices and transmitters, all components, appurtenances and accessories, as required. Also included is all wiring and connections, including connections to water flow and valve supervisory switches, smoke management, and existing Proprietary Protective Signaling System.

B.	Modifications and additions to the existing Local Fire Alarm System including wiring to the [Fire Alarm Control Panels] [Proprietary Protective Signaling System Transmitter].

1.05	GENERAL REQUIREMENTS AND OPERATION

A.	Provide an electrically supervised, manual and automatic, fire alarm and detection system, including proprietary and local alarm panels, and indication/notification appliances.  

B.	Power supply:  Adequate to serve control panel modules, remote detectors, remote annunciators, door holders, smoke dampers, relays, alarm notification appliances, and other appurtenances as specified. Battery-operated emergency power supply shall be furnished, and sized with minimum 25% over the  capacity required for the operating system in standby mode for minimum of 24  hours followed by alarm notification mode for 5 minutes per NFPA 72 Section 1-5.2.5.

C.	System Supervision:  Component or power supply failure shall place the system in trouble mode and notify the Central Supervising Station.  

D.	Initiating Device Circuits:  Supervised zone module with alarm and trouble indication; occurrence of an open condition shall place the circuit in trouble mode but shall not disable that circuit from initiating an alarm.  Initiating device circuits shall be provided with Class A-Style D looped wiring.

E.	Sprinkler system supervision circuits shall connect to the proprietary system transmitter via supervisory module for the tamper switch with Class A-Style D looped wiring.

F.	Indication/Notification Appliance Circuits: Supervised signal modules, sufficient for the indication/notification appliances connected to system; occurrence of an open or ground fault condition shall place the circuit in trouble mode but shall not disable any device on that circuit from signaling an alarm.  Indicating appliance circuits shall be provided with four-wires in polarized Class A-Style Z looped wiring.

G.	Auxiliary Relays:  Provide sufficient double throw auxiliary relay contacts for each detection zone to provide the accessory functions as specified.

H.	Provide TROUBLE ACKNOWLEDGE, ALARM SILENCE, BELL AND ANCILLARY FUNCTION DISCONNECT switches for the testing, as required and shown in the logic diagram.

I.	Trouble Sequence of Operation:  System or circuit trouble shall place the system in the trouble mode, which shall cause the following system operations:

1.	Visual and audible trouble alarm indicated by zone at fire alarm control panel.

2.	Visual and audible trouble alarm indicated at the Central Supervising Station (CSS).

3.	Manual acknowledge function at the fire alarm control panel shall silence the audible trouble alarm; visual alarm shall continue to be displayed and CSS notification shall be maintained until initiating device failure or circuit trouble is cleared.

J.	Alarm Sequence of Operation:  Actuation of initiating device shall place the circuit in alarm mode, which shall cause the following system operations:

1.	Sound and display local fire alarm notification appliances.

2.	Transmit zone alarm signal to Central Supervising Station.

3.	Indicate location of alarm zone and type of device on fire alarm control panel 

4.	Transmit signal by function to building mechanical systems [, via the Fireman's Ventilation Control Panel,] to initiate smoke control operation.

5.	Transmit signals to building elevator(s) control panel to initiate return to main floor or alternate floor in building equipped with elevator(s).

6.	Transmit signal to release door hold-open devices [by zone] [on general alarm].

7.	Alarm silence function at the fire alarm control panel shall silence all audible alarm signaling devices; visual alarm shall continue to be displayed at the local Fire Alarm Control Panel, and CSS notification shall be maintained until Alarm Reset occurs.  Actuation of a second initiating device shall cause the alarm to re-activate in accordance with this section from J.1 through J.7.

K.	Alarm Reset:  System shall remain in the alarm mode until manually reset with key-accessible reset switch; system shall reset only if initiating circuits are out of alarm mode.

L.	Lamp Test:  Manual lamp test function shall cause alarm indication at each zone at Fire Alarm Control Panel.

M.	Zoning:  Actual zones and zone numbers will be assigned by the University and shall be shown on the drawings.

N.	Panel shall have a minimum of 20% additional space for future expansion.

O.	The system shall be electrically supervised against open wire, shorts and ground faults in the initiating, and indication/notification circuits.

P.	Supervised disconnect switches shall be provided, for each smoke detector zone, as an integral part of the zone module, for the indication/notification circuit(s) and any auxiliary function circuit(s) with the exception of the water flow switch, and as shown on the contract drawings.

1.06	SUBMITTALS

A.	The Contractor shall furnish all construction drawings in AutoCad, Version 12 format. In addition to the hard copy submittal, the Contractor shall also provide the electronic files of all the drawings with each submittal to the University. The drawings shall be prepared in accordance with the AutoCAD Standards of the University furnished with the bid package.

B.	Submit five copies of shop drawings and product data. The drawing format for the Fire Alarm Control Panel layouts, general arrangement, and connection diagrams shall conform to the University furnished typical sample drawings. 

C.	Shop Drawings - Drawings shall be stamped by California registered electrical engineer or fire protection engineer and shall include:

1.	System logic.

2. 	Control panel general arrangement, and connection wiring with individual wire numbers, and color code.  Module legends must show the module type and the zone input and output connections (Proprietary system zone code).

3. 	Layout plan view showing location of initiating and notification devices with zone and device numbers.  Conduit size, and routing with wire fill must be shown on the same drawing.

4. 	Connection details typical for each device to be installed.

5. 	Nameplate schedules indicating text for annunciation and labeling.

6. 	Area coverage drawings with spacing requirements for the initiating, and indicating/notification appliances in accordance with the requirements and criteria specified in the applicable Codes and Standards.

7.	Standby Battery size calculations.

8.	Provide California State Fire Marshall (CSFM) Listing numbers for all the system components.	

D.	Product Data: Provide electrical characteristics and connection requirements.

E.	Reports:  A certificate of compliance and other documentation, as required by NFPA 72 ¦1-7.2, shall be provided at the times indicated therein. Provide Certified inspection and test reports and documents to the University as specified in NFPA 72 and the manufacturer's instructions.

F.	Certification of installer training and contractor listing, per ¦1.09.

G.	Substitutions:  No substitutions of materials, specified in this section, will be allowed without the written approval of the University.

1.07	PROJECT RECORD DOCUMENTS

A.	Submit five copies of record documents as submitted under Section 1.06, revised to show as-built condition.

B.	Record and submit actual locations of initiating devices, and indication/notification appliances.

1.08	OPERATION AND MAINTENANCE DATA

A.	Submit five copies of bound original `Installation, Operating and Maintenance Manuals' in accordance with the requirements of ¦ 3.06.

B.	Spare Parts List:  The supplier shall provide a recommended spare parts list for one year operation, and pricing good for 90 days from date of equipment delivery.

1.09	INSTALLER QUALIFICATIONS

A.	A company licensed by State of California as a fire alarm installer with a C-10 contractor's license, and specializing in installing the products specified in this specification with a minimum of three years documented experience.  

B.	Principal installation personnel shall have completed the system manufacturer's training courses on the equipment to be installed.



1.10	MANUFACTURER'S FIELD SERVICES

A.	Include services of Factory or NICET (National Institute of Certification for Engineering Technician) Certified Technician to supervise installation, adjustments, final connections, and system testing.

B.	The bidder shall include the cost for providing the training to the University personnel, including the outline of the training program and the number of hours of training time. 

1.11	MAINTENANCE SERVICE

A.	The equipment and systems Warranty shall include parts, labor and field service, pickup, delivery, and restoration of the system to normal within 24 hours of notification to the Subcontractor.

B.	Provide test and maintenance service as required by the Codes for a period of one year.  Provide a written certified copy of test results to the University within one week after completion of the work.

1.12	EXTRA MATERIALS

A.	Provide six keys of each type.

B.	Provide three spare of each type of automatic smoke detector without base.

PART 2 - PRODUCTS

2.01	CONTROL PANELS

A.	Fire Alarm Control Panel:  Pyrotronics, Div. of Cerberus Technologies, Multi-Alarm VI and System 3 with modular construction and [flush] [surface] wall-mounted enclosure, no substitutes except as specified, with the following features:

1.	Model CP-35 Control Panel.

2.	Model PS-35 Power Supply.

3.	Model BC-35 Battery Charger.

4.	Model BK-33/BT-34 Battery Pack.

5.	Model SR-35 Relay Modules.

6.	Model ZN-34U Gate Valve supervision Module.	

7.	Model ZU-35DS Zone Modules for smoke zones and Model ZU-35 Zone Modules for all other alarm zones.

8.	Model SM-30 Switch Modules shall be provided where indicated.

9.	Panel shall have 20% empty module space.

B.	Transmitter/Receiver:  Cerberus Pyrotronics Model MX-316 Remote Transceiver Unit with LA-16 option, furnished by the University.

C.	Annunciator Panel:  Cerberus Pyrotronics Model MX-201 96-Zone LED [supplied by subcontractor and installed by the University].            

2.02	INITIATING DEVICES

A.	Manual Station:  Surface mounted, non-coded type, double action manual station.  Interior Stations shall be Gamewell Model 21868-8 with [surface back box, Model 21855] [semi-flush back box, Model 43480]. Weatherproof Stations shall be Gamewell Model M2513-24. Explosion proof Stations shall be Gamewell Model MD-59.

B.	Spot Heat Detector:  Combination rate compensated and fixed temperature, rated 135 degrees F (57 degrees C) unless otherwise noted, and temperature rate of rise of 15 degrees F/minute (8.3 degrees C/minute), Fenwal Type 27021 or 27121.

C.	Ceiling Mounted Smoke Detector:  Ionization type shall be Cerberus Pyrotronics type DI-3 with adjustable sensitivity.   Photoelectric type shall be Cerberus Pyrotronics type PE-3T.  Detectors shall have plug-in base, visual indication of detector actuation, and be suitable for mounting on 4 inch (102 mm) octagonal outlet box.

[D.	Duct Mounted Smoke Detector:  Two-wire, Cerberus Photoelectric or Ionization type detector, with common power supply and signal circuits, and duct sampling tubes extending the width of the duct, complete with visual indication of detector actuation in duct-mounted housing, Cerberus Pyrotronics Series 3/X3, with type EAD-2 weatherproof enclosure, if required.]

OR

[D.	Duct Mounted Smoke Detector:  Two-wire, Photoelectric type detector, with common power supply and signal circuits, and duct sampling tubes extending the width of the duct, complete with two auxiliary SPDT relay contacts and visual indication of detector actuation in duct-mounted housing, Cerberus Pyrotronics Series 3/X3, with type EAD-2 weatherproof enclosure, if required.   FACP power supply shall power and supervise two 2-wire satellite units.]

E.	Water flow and valve supervisory switches supplied under Division 15, Section 15330 - Fire Protection.

2.03	INDICATION/NOTIFICATION APPLIANCES

A.	Alarm Bells:  ADA & NFPA 72 compliant and shall have temporal tone per ANSI 53.41, electric motor or vibrating, 6 inch (125 mm) bell with operating mechanism behind dome and a sound rating of 92 dB at 10 feet (3 M), Cerberus Pyrotronics Model MBDC.  Ten (10) inch (250 mm) bells shall be used in areas where the noise spectrum will mask the sound of a 6 inch (125 mm) bell.

B.	Alarm Lights:  ADA & NFPA 72, strobe lamp with red lettered "FIRE" on white lens, Cerberus Pyrotronics Model Series ÒFÓ Model S75.

C.	Supply bell and strobe lamp with red lettered "FIRE" on white lens where specified on the drawings, Cerberus Pyrotronics Model MBDC bell, and Series ÒFÓ Model S75 strobe.

D.	Indication and Notification Appliances shall be mounted on a 4 inch square box without the plaster ring, flush to the finished surfaces, or surface mount in unfinished areas.

2.04	AUXILIARY DEVICES

A.	Door Release:  Door closer, or magnetic door holder, as specified in Section 08710. Magnetic door holder coil voltage shall be 24VDC.

2.05	FIRE ALARM WIRE AND CABLE

A.	All fire alarm wiring shall comply with the minimum size as indicated below. Larger size wires shall be used for longer circuit runs to limit maximum voltage drop to 5%. All solid and stranded wiring shall be terminated in accordance with the requirements of Specification 16120. 

B.	Fire Alarm Power Branch Circuits:  As specified in Division 16, Section 16120 for power and control cables.

C. 	System 3 Wiring - Alarm Initiating Devices:  No. 16 AWG, solid or stranded conductor, THHN insulation with construction as specified in Specification 16120.

D.	MX-316 Wiring:

1.	Signaling cable to LBNL trunk loop line:  Shielded 2-pair twisted, No. 18 AWG, solid copper conductor, 300V PVC insulation. The shield shall be grounded at the MX-316 end.

2.	Alarm Initiating Devices:  Twisted pair, solid copper conductors, with overall shield, 300V PVC insulation, #18 AWG for single pair, #22 AWG for two or more pairs. The shield shall be grounded at MX-316 end.

E.	Indication/Notification Appliance Circuits: No. 14 AWG, solid or stranded conductor, THHN insulation with construction as specified in Specification 16120.

F. 	Provide fire alarm circuit conductors with insulation color coded as follows. The color code of the wiring shall not be transposed:

1.	Power Branch Circuit Conductors' Color Code:

	Phase ‘A’:	Black

	Phase ‘B’:	Red

	Phase ‘C’:	Blue

	Neutral:	White

	Ground:	Green	

2.	Style D circuits (System 3) with individual conductors:

a.	Fire Call Box, Water Flow Switches and Heat Detector:  Red (+), Blue (-).

b.	Smoke Detector:  Red (+), Black (-), Purple (annunciation of concealed devices).

c.	Supervisory devices (normally closed): Yellow (both conductors)

3.	Style C circuits (MX-316) with shielded paired cables:

a.	Alarm devices:  Red (+) to TSl and TS4, Black (-) to TS2 and TS3.

b.	Supervisory devices:  Red (+) to TSl, Black (-) to TS4.

4.	Detector Indicating Light:  Violet, and Red.

5.	Indication/Notification Appliance Circuit:  Black (+) (in and out); White (-) (in and out).  [Belden Cable #9527:  Red and Yellow (positive); Black and Blue (negative).]

6.	Door Release:  Gray (both conductors).

7.	Multiple pair cables shall be solid conductor, shall conform to ICEA color code chart #3, and shall be terminated on terminal blocks only.

8.	Fire/Smoke damper: Gray (both conductors).

PART 3 - EXECUTION

3.01	INSTALLATION

A. 	Install initiating devices, control panels, audible signals, connections to equipment provided under other divisions, and related work following equipment manufacturers' requirements for a complete and properly functioning system that will perform all specified functions.

B. 	Control and other panels shall be mounted with sufficient clearance for observation and testing.  All fire alarm junction boxes shall be clearly marked for distinct identification.  All wiring shall be in conduit. All box and fitting covers shall be painted RED.

C. 	All wires and cables shall be installed in the UL approved raceways. All fire alarm circuit shall be installed in dedicated raceways, and shall not be mixed with any other raceway systems of any Class wiring. Initiating and notification devices wiring shall be installed in separate conduits. Refer to Specification 16110 for raceway requirements.

D.	Provide all conduit and properly looped wiring necessary for the total operational system as shown on the drawings.  Assure that conduit size and wire quantity, size, and type are suitable for the equipment supplied and conform to equipment suppliers' requirements.  No wiring other than fire alarm circuits shall be permitted in the fire system conduits; 120V circuits shall be in separate fire alarm conduits. Wiring splices shall be made with live spring connectors only in junction boxes. Splices shall be kept to minimum.

E.	Install manual station with operating handle 4 feet (1.22 M) above floor from the center of the manual station box. Install audible and visual signal devices 6 feet 8 inches (2.1 M) above finished floor or 6 inches (153 mm) below finished bottom surface of the ceiling construction, whichever is less in accordance with the requirements of ADA. The devices shall be mounted  clear of all the obstructions, and shall be visible.  

F.	End-of-line devices, for either initiating or indicating/notification appliance circuits, shall be mounted only in the control panel or the transmitter panel.

G.	Automatic Detector installation shall conform to NFPA 72.

H.	Mount outlet box for electric door holder to withstand 80 pounds (36.4 kg) pulling force.

I.	Make conduit and wiring connections to initiating devices, indicating/notification appliances, door release devices, sprinkler flow switches, sprinkler valve tamper switches, and duct smoke detectors.

J. 	Solid conductors terminated at screwed connections of any type shall be formed about the screw shank in a clockwise direction.  Stranded conductors shall be terminated with a pressure-applied lug connector, applied with a tool approved for the use by the lug connector manufacturer and the University.

K. 	All wiring shall be checked and tested to ensure that there are no grounds, opens, or shorts.  The minimum allowable resistance between any two conductors or between conductors and grounds is 10 mega-ohms, as checked with a 250V mega-ohm meter.  This test shall be made after all conduit, wire, etc. are installed, but before alarm initiators are plugged in.

L.	All tests shall be performed in the presence of a University representative.

3.02	FIRE ALARM NAMEPLATES AND COLOR CODE

A.	Identify all fire alarm equipment devices by means of 3/32 inch (3 mm) thick red laminated phenolic nameplate with white core.  Engrave fire alarm panel identification using a minimum size of 1 inch (25 mm) character height, Helvetica style font.  Device numbers  shall be a minimum of 3/16 inch (5 mm) size and fire alarm zone numbers shall be 1/4 inch (7 mm) size.  Attach nameplates with No. 4-36 RH nickel plated brass machine screws. 

B.	Box and conduit body covers shall be painted Red.

3.03 	TESTS AND REPORTS

A.	The Subcontractor shall perform all electrical and mechanical tests required by NFPA 72, and the equipment manufacturer's installation procedures. 

B.	The Subcontractor shall measure and adjust each of the ionization detectors to the maximum stable sensitivity setting.  This must be performed at the operational location of the unit and under normal operational environmental conditions in the area. Bench settings are not acceptable. 

C.	All test and report costs shall be included in the subcontract price. A checkout report shall be prepared by the technician and submitted in triplicate, one copy of which will be registered with the equipment manufacturer.  This report shall include, but not be limited to:

1. 	A complete list of equipment installed and wired.

2. 	Indication that all equipment is properly installed and functions and conforms with these specifications.

3. 	Tests of individual zones as applicable.

4. 	Serial numbers, locations by zone, and model number for each installed detector.

5. 	Voltage (sensitivity) settings for each ionization detector as measured in place with air conditioning system operating.

6. 	Response time on thermostats, flow switches, and flame detectors (if used).

7. 	Technician's name, certificate number, and date.

3.04 	SYSTEM ACCEPTANCE

A.	Procedure for the Acceptance Tests shall be submitted for UniversityÕs approval. All tests shall be performed in the presence of the Fire Protection representative from Environmental, Health and Safety division of the Lawrence Berkeley Laboratory.

B.	The completed smoke detection system shall be tested to ensure that it is operating properly. The testing shall consist of exposing the installed smoke detection units to the standard test per requirements of NFPA 72.

C.	Acceptance of the system shall also require a demonstration of the operation and stability performance of the system. This shall be adequately demonstrated if the system operates for a ninety (90) day period without any unwarranted alarms.  Should an unwarranted alarm(s) occur, the Subcontractor shall readjust or replace the detector(s) and begin another ninety (90) day test period. 

D.	As required by the University, the Subcontractor shall recheck the detectors using the installation standard test after each readjustment or replacement of detectors.  This test shall not start until the University has obtained beneficial use of the building under test.

E.	If the requirements of the above paragraphs are not completed within one (1) year after beginning the tests described therein, the Subcontractor shall replace the system, and the process shall be repeated until acceptance of the equipment by the University.

3.05 	OPERATION AND MAINTENANCE TRAINING

Formal operation and maintenance training shall be conducted by the vendor or manufacturer's representatives within two weeks of the date of activation of equipment.  An outline of the proposed program shall be submitted for approval at least two weeks before date of commencement of training.

3.06 	FINAL SUBMITTALS

After completion of all the tests and adjustments listed above, the Subcontractor shall submit the following information to the University within two weeks after equipment acceptance date.

A. 	As-built conduit layout diagrams including wire color code and/or tag number.

B. 	Complete as-built wiring diagrams.

C. 	Detailed catalog data on all installed system components.

D.	Copy of the test report described in section 3.03.

E.	"Operating and Shop Manuals".  Each manual shall contain, but not be limited to the following:

1.	Statement of Warranty including date of termination.

2.	Name address and  phone number of the service representative to be called in the event of equipment failure.

3.	Individual factory-issued Installation, Operational and Maintenance manuals containing all technical information for each piece of equipment. Advertising brochures shall not be used in lieu of the required technical manuals.

4.  	Overall system logic diagrams .

5.  	System start-up, operating and shutdown Procedures.

6.  	System troubleshooting guide.

F.	Electronic file copies of all the As Built drawings in AutoCAD, version 12 format.
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