DIVISION – 28 Electronic Safety and Security
Section 28 31 00 - Fire Alarm


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
This specification is a sole source proprietary specification based on a single manufacturer, SimplexGrinnell. 
This Project Spec Document REQUIRES an approved Competition Waiver per CPO-6 for SimplexGrinnell.   
This specification was written for a complete, non-coded, analog addressable, microprocessor-based operating fire alarm system, but note that only portions of the specification apply to the construction contract. Some system features are included in the specification for clarification of system operation, but do not apply to the Contractor’s scope of work such as the Fire Alarm Control Panel (FACP) which is furnished by the Port. Therefore, editing of this document will be required.

Division of responsibility for the various portions of the Fire Alarm System is as follows:

	TASK
	THIS CONTRACT
	POSFD

	Input/Output (I/O) Devices
	Install all devices;
	No Installation;

	
	Purchase only for
	Purchase only for

	
	Tenant-Leased Spaces
	Port-Owned Spaces

	Termination of I/O Wiring
	
	Responsible for

	At FACP and DGPs only:

	Termination at I/O Devices
	Responsible for
	

	Fire Alarm Control Panel
	Install cans/backboxes
	Purchase

	Data Gathering Panels for
	Install cans/backboxes
	Purchase

	Gathering I/O Wires:

	Raceway to I/O Devices
	Purchase and Install
	

	Raceway between Data
	Purchase and Install
	

	Gathering Panels & FACP:

	Device Address Settings
	
	Responsible for

	Programming
	
	Responsible for

	Testing and Commissioning
	
	Responsible for


Definitions:

Port-Owned Spaces: Those spaces occupied and owned by the Port of Seattle, e.g., the Parking Garage.

Port-Leased Spaces: Those spaces leased by Port tenants, e.g. Alaska Airlines, Starbucks.

Data Gathering Panels: Are field mounted fire alarm panels that contain backbone or operating system components of the fire alarm system.

Note that door closers/holders, electric door locks and release devices that interface with fire alarm system are not included in this specification and must be coordinated with Project Architect.

A. The extent and location of “Fire Alarm” work is shown in the Contract Documents. This Section includes requirements for fire alarm system I/O devices including manual stations, detectors, signal equipment, controls, and devices.

1. [Contractor] [Port] shall provide all components, ancillary equipment, wire pulled to the FACP but not terminated, and conduit terminated to the FACP.

2. The Fire Alarm Control Panel, Data Gathering Panels and associated equipment shall be purchased by the Port and furnished to the Installing Contractor by either the POSFD or SimplexGrinnell Fire Protection Systems Company. Internal panel operating components shall be installed by the POSFD.

3. Greg Carbaugh of the Port of Seattle AV/FIRE Department (Telephone: 206/431-4454) will provide all terminations, programming and assignment of device addresses for the FACP and Data Gathering Panels.

B. DEFINITIONS

1. FACP: Fire Alarm Control Panel.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. FAA regulations, 

B. NEC, 

C. NFPA 70 - “National Electrical Code”, 

D. NFPA 70, Article 100, 

E. NFPA 72 “National Fire Alarm Code”, 

F. NFPA 72, Chapter 7,

G. NFPA 101 - “Life Safety Code”, 

H. Nationally Recognized Testing Laboratory listing data, 

I. Port of Seattle Fire Department (POSFD) Requirements, 

J. Underwriters Laboratories, Inc., 

K. UL category UOJZ, 

L. UL label, 

M. UL listed, 

N. UL modular label, 

O. UL, modular labeling requirements, 

P. UL 38 - “Manually Activated Signaling Boxes”, 

Q. UL 268 - “Duct Smoke Detectors”,

R. UL 268A listed, 

S. UL 346 - “Water Flow Indicators”, 

T. UL 464 - “Audible Signaling Appliances”, 

U. UL 521 - “Heat Detectors”,

V. UL 1638 - “Visual Signaling Appliances”, 

W. UL 1971 - “Signaling Devices for the Hearing-Impaired”, 

X. Applicable Local and State Building Codes.

1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals.  Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products. 

B. Submittals shall include the following: 

1. Product Data: Submit data for each type of system component specified, including dimensioned plans and elevations showing minimum clearances and installed features and devices. Include list of materials and Nationally Recognized Testing Laboratory listing data.

2. Simple riser diagram showing system configuration and conduit routing.

3. Wiring diagrams differentiating clearly between factory- and field-installed wiring.

a. Include diagrams for equipment and for system with all terminals and interconnections identified.

b. Make all diagrams specific to this Project and distinguish between field and factory wiring.

Delete below except for projects where conduit routings are critical, but only outlet locations are shown on contract floor plans.

4. Floor Plans: Indicate final outlet locations and routings of raceway connections.

5. Device Address List: POSFD will provide all system addressing and programming.

6. Operating instructions for posting at the FACP.

7. Product certificates signed by manufacturers of fire alarm system components certifying that their products comply with specified requirements.

8. Maintenance data for fire alarm systems to include in the operation and maintenance manual specified in Division 1 General Requirements.

Coordination will be required between the Project Designer and the POSFD.

9. Include data for each type of product, including all features and operating sequences, both automatic and manual. Include recommendations for spare parts to be stocked at the site.

10. Provide the names, addresses, and telephone numbers of service organizations that carry stock of repair parts for the system to be furnished.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: Engage an experienced factory-authorized Installer to perform Work of this Section.

B. Single-Source Responsibility: Obtain fire alarm components from a single source that assumes responsibility for compatibility of system components.

C. Comply with NFPA 70, as adopted and administered by the Authority Having Jurisdiction.

D. Comply with NFPA 72, as adopted and administered by the Authority Having Jurisdiction.

E. Compliance with Local Requirements: Comply with applicable building codes, local ordinances and regulations, as adopted and administered by the Authorities Having Jurisdiction.

F. Compliance with Port of Seattle Fire Department (POSFD) Requirements.

G. Listing and Labeling: Provide products that are Listed and Labeled as defined in NFPA 70, Article 100 and marked for intended use for the location and environment in which they are installed.

1. All equipment shall be listed under the appropriate category by Underwriters Laboratories, Inc. and shall bare the UL label. All control equipment shall be listed under UL category UOJZ as a single control unit.

2. The Fire Alarm Control Panel and components shall meet the modular labeling requirements of UL. Each subassembly including all printed circuit boards shall include the appropriate UL modular label. Systems that do not include modular labels may require return to the factory for system upgrades and/or additions and are not acceptable.

1.5 SYSTEM DESCRIPTION

Modify description of system below to reflect project system requirements. Coordinate with drawings.

A. General Description

1. The Fire Alarm Control Panel (FACP) shall function as a complete, non-coded, analog addressable, microprocessor-based fire alarm and detection system with manual and automatic alarm initiation. The system shall analyze signals from fire sensors, provide audible and visual information to the POSFD, initiate automatic alarm response sequences and provide the means by which the user interacts with the system.

2. The FACP shall be modular and deadfront in construction to allow for future extension of the system and prevent unauthorized exposure to the FACP control circuits and wiring.

3. The FACP shall be easily configurable so as to meet the exact detection zone and output mapping requirements of the project.

4. The FACP shall allow for loading and editing special instructions and operating sequences as required.

a. The system software may be edited and loaded on site to allow for system expansion and expedite changes to the system operation.

b. Operating programs and configuration data must be stored in easy-to-update non-volatile programmable memory within the FACP.

c. Loss of primary or secondary power shall not cause the software to be erased.

5. The FACP shall incorporate a real-time clock to enable events to be referenced against time and date. This clock shall be accurate to within 1 minute per year.

6. It shall be possible for an Engineer to perform configuration updates on site by plugging a portable personal computer into the FACP.

7. The FACP shall comprise separate processors, cross-monitoring each other’s correct operation, for the major functions of the systems. In particular, different processors must be used for the main control functions, the detection input and alarm output functions, and the display and control function.

8. To ensure continuous stability of the system, the entire address code shall be set in the base of all analog addressable detectors.

9. A communications gateway interface device shall be provided for secondary data output to a Facilities Distributed Control System.

B. Functional Description

1. The fire alarm and detection system shall detect all changes in status of monitored points and shall initiate appropriate actions to alert and/or evacuate occupants, provide annunciation and activate auxiliary controls.

2. The system shall accept, process, evaluate, and respond to the following types of signals:

Delete functions below if not required.

a. General alarm.

b. Automatic fire detectors (i.e., Smoke or heat detector alarms).

c. Manual alarm stations

d. Fire-suppression alarms.

e. Sprinkler waterflow switches.

f. Sprinkler tamper switches.

g. Fire pump power supervisory.

h. Door release.

i. Elevator recall.

j. Elevator shutdown.

k. System trouble.

l. Fan shutdown.

m. Detector sensitivity data.

n. Control relay response confirmations.

3. Loss of primary power at the FACP shall sound a trouble signal and provide visual indication at the FACP and remote annunciation equipment that the system is operating on secondary power.

4. All zone alarm signals and zone trouble signals shall be annunciated on the FACP alphanumeric display and on separate discrete visual indicators for each zone in the system.

5. Analog addressable detectors shall have their sensitivity continuously monitored. The control equipment shall evaluate the instantaneous and long-term averages of the environmental conditions present at the detector location and shall compensate for those conditions by shifting the alarm threshold within UL 268 limitations.

6. The FACP shall indicate a trouble condition when an analog addressable detector’s alarm threshold can no longer compensate for environmental conditions.

7. The system shall meet the periodic testing and maintenance requirements of NFPA 72, Chapter 7 without the need to manually remove and test each smoke detector in the installed system.

8. It shall be possible to automatically shift the sensitivity of analog addressable detectors based upon specific times, days, and/or special dates.

An example would be to make several detectors in an area more sensitive during times that they are not occupied and fire conditions can not be readily identified by building occupants.

9. The system shall have the ability to annunciate a pre-alarm condition designed to give the earliest possible warning of a potential fire condition without raising the full alarm condition.

10. The FACP shall communicate with devices over one or more analog addressable Signaling Line Circuits. The circuits shall respond to the following conditions:

a. Signaling Line Circuit open and short circuit

b. Excessive electrical noise on the signaling line circuit

c. Ability to locate short and open circuit

d. Detector or device missing

e. Improper device type at a specific address

f. Un-configured device reporting at a specific address

g. Multiple devices reporting on the same address

11. A single address point polling function that shall cause repeated polling of a selected device for system troubleshooting. Single device polling of analog addressable smoke detectors shall command the detector’s LED to illuminate steady, allowing for ease of locating the detector or detectors when two detectors are mistakenly programmed with the same address.

12. All Addressable Signaling Line Circuits shall operate over cable distances of up to 6500 feet.

13. The FACP shall interrogate each device on the Signaling Line Circuit at least once every 2 seconds.

14. The FACP shall have a special scanning sequence so that designated manual stations provide alarm indication and warning within 1 second of operation.

15. The FACP shall maintain the function to electrically disconnect a Signaling Line Circuit from the control panel via the front display and control without having to open the FACP enclosure.

16. The FACP shall incorporate system management facilities that can be initiated by operator command.

17. The FACP shall provide summary printouts initiated by operator command that include as a minimum the following information:

a. Analog values of all points including instantaneous value and long term average value.

b. Points isolated.

c. Points tested; failed test.

d. Points in detector condition monitoring fault.

e. History event log contents.

18. The FACP shall contain an event log capable of storing up to the last 600 events. It shall be possible to view that log on the alphanumeric display.

a. Priority of Signals: Automatic response functions shall be accomplished by the first zone initiated. Alarm functions resulting from initiation by the first zone shall not be altered by subsequent alarms. The highest priority shall be an alarm signal. Supervisory and trouble signals shall have second- and third-level priority. Higher-priority signals shall take precedence over signals of lower priority, even though the lower-priority condition occurred first. Annunciate all alarm signals regardless of priority or order received.

b. Non-interfering: Zone, power, wire, and supervise the system so that a signal on one zone does not prevent the receipt of signals from any other zone. All zones shall be manually re-settable from the FACP after the initiating device or devices are restored to normal. Systems that require batteries or battery back up for the programming function are not acceptable.

19. The system shall have a Solo Test function that shall allow a single service technician to perform scheduled tests of initiating devices such as smoke detectors and pull stations.

a. The system shall allow the technician to select individual devices, a zone of devices or all initiating devices for Solo Test.

b. When Solo Test is active, if an input is received from an initiating device that is not in selected Solo Test zone or group, then the system shall interpret the event as real and shall perform the programmed annunciation and output response.

c. The system shall allow the technician to select Solo Test of selected notification appliance circuits.

C. System Alarm Operation

D. Activation of any initiating device shall initiate the following system alarm responses:

1. Activation of all audible notification appliance circuits with an evacuation signal.

2. Activation of all visual strobe notification appliance circuits. Upon operation of the alarm silence switch the audible signals shall silence but the visual signals shall continue to operate.

3. The alarm condition shall be visually and audibly indicated at the FACP as follows:

a. The common dual red Fire Alarm visual indicators shall illuminate.

b. A specific red zone fire alarm indicator shall flash until the system is silenced. After the system is silenced the indicator shall change from flashing to steady and remain illuminated until the system is reset.

c. Continuously sound an audible buzzer at the FACP that shall sound until the system panel silence switch is pressed. After silenced, the alarm buzzer shall change from a steady tone to a pulsed tone and remain active until the system is reset.

d. Display specific information about the alarm on the alphanumeric LCD display as follows:

(1) Event type

(2) Zone message

(3) Addressable point message

(4) Circuit identifier

(5) Point number

(6) Zone number

(7) Number of outstanding events in the system

4. All information displayed at the main FACP shall display at the remote operator control panels located throughout the site. All control functions available at the FACP shall be accessible at the remote operator control panel locations.

5. The system shall print a plain-English-language message at all system printers detailed on the plans. Each message shall include the time and date of each event.

6. All fire doors identified on the plans shall be closed automatically. Fire door status shall be continuously monitored and a distinct indication shall be annunciated in the event that a door fails to close when commanded by the system.

7. Activate the release of all electromagnetic door holders identified on the plans.

8. Communicate the alarm to the POSFD proprietary fire alarm system.

9. [The system shall disable the alarm silence function for an adjustable period of 0-255 seconds upon occurrence of an alarm. It shall not be possible to silence the audible signals until this alarm silence disable time period has elapsed.]

10. Upon the activation of any smoke detector, the system shall initiate the alarm response as described previously with the additional following actions:

a. The system shall direct the HVAC system fans, dampers, and other equipment as indicated on the plans.

b. If smoke detector is designated as an elevator recall smoke detector, the system shall recall the building elevators indicated on the plans. If the alarm is reported on the primary recall floor a selected alternate floor detailed on the plans will be the elevator destination.

11. In areas, which contain the automatic release of sprinklers/agent suppression, the FACP shall require the receipt of alarm signals from two different smoke detectors.

E. Supervisory Operation

F. Designated supervisory devices as detailed on the plans shall activate a supervisory signal. Supervisory signals shall be visually and audibly indicated on the FACP as follows:

1. Illuminate a yellow system supervisory LED visual indicator.

2. Pulse an audible buzzer at the FACP that sounds until the panel silence pushbutton is pressed.

3. Display specific information as described earlier under Alarm Operation at the FACP and all remote OCP locations.

4. Print specific information as described earlier under Alarm Operation.

5. Communicate the supervisory signal to POSFD proprietary fire alarm system.

G. Performance Requirements

Select class below after consultation with POSFD.

1. Initiating Device Circuits shall be wired [Class B (Style B)] [Class A (Style D)]

2. Notification Appliance Circuits shall be wired [Class B (Style Y)] [ Class A (Style Z)]
3. Releasing circuits shall be arranged to supervise the integrity of the solenoid coil.

1.6 SEQUENCING AND SCHEDULING

Delete paragraphs below except where project requires replacement or extension of an existing system in an occupied building.

A. Existing Fire Alarm Equipment: Maintain fully operational until new equipment has been tested and accepted. As new equipment is installed, label it “NOT IN SERVICE” until new equipment is accepted. Remove tags from new equipment when put into service and tag existing fire alarm equipment “NOT IN SERVICE” until removed from the building.

B. Equipment Removal: After acceptance of the new fire alarm system, remove existing disconnected fire alarm equipment and restore damaged surfaces. Package operational fire alarm and detection equipment that has been removed and deliver to the Port. Remove from the site and legally dispose of the remainder of existing material.

1.7 WARRANTY

A. Comply with Section 01 78 36 - Warranties and Bonds. Warranty shall be manufacturer’s standard or a minimum of one year unless noted otherwise in Division 26 Electrical Sections.

1.8 COMMISSIONING

A. Commissioning of the system shall constitute substantial completions.

1.9 EXTRA MATERIALS

A. Spare and extra parts shall be identified for all products, but not provided.  Include spare parts information in Operation and Maintenance Manuals.  
Include spare parts information in Operations and Maintenance Manuals.        
1.
Glass Rods for Manual Stations: Quantity equal to 15 percent of the number of manual stations installed; minimum of 6 rods. 
2.
Lamps for Remote Indicating Lamp Units: Quantity equal to 10 percent of the number of units installed, but not less than 1.       
3.
Lamps for Strobe Units: Quantity equal to 10 percent of the number of units installed, but not less than 1.         
4.
Smoke Detectors, Fire Detectors, and Flame Detectors: Quantity equal to 10 percent of the number of units of each type installed, but not less than 1 of each type.   
5.
Detector Bases: Quantity equal to 2 percent of the number of units of each type installed, but not less than 1 of each type.    
6.
Printer Ribbons: 6 spares..                                                                                                                                                                                                                                                                                                                                                                                                                    
PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 MANUFACTURERS

A. Acceptable Manufacturers: Obtain fire alarm system components through a single manufacturer with exception of those components/devices noted in the Compatibility List at the end of Section 2.03.

1. SimplexGrinnell; Division of Tyco International.
2. NO SUBSTITUTIONS ARE PERMITTED.

Edit article below to provide a functional and operational description tailored to Project. Revise to reflect system functions required.

2.2 Analog Addressable Fire Detectors

A. General

1. Automatic fire detectors shall consist of a removable head and a fixed base.  Each detector base shall provide means to select the reporting address for the detector head.

2. It shall be possible to view the address of the detector from the floor.

3. All automatic detectors shall maintain discrete LED visual indicators.

2.3 EQUIPMENT - PORT FURNISHED

A. Fire Alarm Control Panel (FACP)

1. Shall be furnished by either the Sea-Tac Airport Fire Department or SimplexGrinnell Fire Protection Systems, and installed by Sea-Tac Airport Fire Department

2. Greg Carbaugh (Fire Alarm Inspector, Fire Department, (206) 787-4454) of the Fire Department provides all terminations and programming for the FACP.

B. Fire Alarm Control Panel (FACP) and Data Gathering Panels.

1. The FACP and field-mounted data gathering panels shall monitor the status of all connected devices for fire, wiring faults, incorrect addressing, unauthorized device removal or exchange, pre-alarm conditions and contaminated detector conditions.

2. The FACP shall be enclosed in a locked metal enclosure utilizing standard 5-1/4” x 19” rack mounting. Where more than one unit is required the installer shall provide ample gutter spacing to accommodate for interconnection.

3. A key shall be used to open the outer transparent front door and operate the control enable/disable key switch. A separate service key shall be required to open the enclosure to gain access to system components.

4. The FACP shall monitor the status of all internal connection and interfaces, including charger, battery and remote signaling functions.

5. The FACP shall provide a set of pushbutton controls to enable an authorized operator to perform the following:

a. Panel Silence

b. Alarm Silence

c. Reset

d. Fire Drill

6. Each pushbutton switch shall provide a tactile feedback to confirm activation. A visual indicator shall be located adjacent to the Alarm Silence pushbutton to confirm that the notification appliances have been silenced.

7. An enable/disable key switch shall be located on the FACP control panel to limit operation to authorized personnel only.

8. The FACP shall provide the following common discrete visual indications:

a. Power On (green LED)

b. Fire Alarm (dual red LED)

c. Trouble (yellow LED)

d. Supervisory (yellow LED)

e. Disabled/Isolated (yellow LED)

f. User Programmable (yellow LED)

9. LED annunciator modules shall be utilized to provide [zonal] [point] alarm and trouble annunciation. The annunciator modules shall be of modular construction utilizing standard rack mounting.

10. The FACP shall have an integral 80-character LCD alphanumeric display. The LCD display shall be arranged as follows:

a. Row 1: Event type

b. Row 2: Zone message

c. Row 3: Addressable point message

d. Row 4: Circuit identifier/Point number/Zone number and Number of events in the system

11. Status control modules shall be utilized to provide manual control and monitoring of output functions.

a. The status control modules shall be of modular construction utilizing standard rack mounting.

b. Membrane style switches with tactile feedback shall be located with adjacent LED indicators.

c. LED indicator colors shall be field configurable to accommodate different types of control monitoring.

d. Clearly legible identification labels shall be located adjacent to each status control switch and indicator.

12. The FACP shall have a labeled Lamp Test facility to manually test all the discrete LED indicators.

13. Remote operator and display units shall be located as shown on the plans.

a. To accommodate system expansion the FACP shall support up to 7 remote operator and display units connected to the FACP over a fully supervised twisted shielded conductor pair.

b. All information and control functions available at the FACP shall be available from each remote operator and display unit.

c. All control functions shall be password protected to prevent unauthorized access.

14. Auxiliary relays located within the FACP shall be used to interface with HVAC equipment, elevators, fire doors, dampers and auxiliary equipment.

a. Relay contacts shall be arranged to provide either normally open or normally closed operation.

b. Relay contacts shall be rated at no less than 5 Amp at 30Vdc or 277Vac.

c. Each relay shall have an associated LED indicator to show the contact status.

d. Each module of relays shall include an LED indicator to show operating power is present.

15. The FACP power supply shall receive 120Vac power from a dedicated fused branch circuit backed by emergency power.

16. There shall be sufficient battery capacity to operate the entire system for 24 hours during normal standby conditions and 5 minutes during alarm at the end of the standby period. The power supply battery charger shall be rated for fully charging completely discharged batteries within 48 hours.

C. Accessories:

Accessories below by POSFD.

1. Printers shall be UL listed as compatible with the system and furnished where shown on the plans. The printer shall provide hard copy printout of all events of the system and shall time stamp such printouts with the current time-of-day and date.

2. Strip printers shall be UL listed as compatible with the system and furnished where shown on the plans.

a. The strip printer shall be capable of being mounted directly on the system enclosure.

b. Alarms shall be printed in easy to read RED, all other messages shall print in black.

c. The printer shall derive operating power from the FACP and shall be provided with battery backup requirements.

3. Video Display Units shall be UL listed as compatible with the system and furnished where shown on the plans. The VDU shall provide display of all events of the system and shall time-stamp such displays with current time-of-day and date.

4. Graphic Annunciators shall be UL listed and furnished where located on the plans.

a. Floor drawings as shown on the plan drawings shall be displayed with separate discrete LED visual indicators for detectors and devices indicated.

b. The graphic annunciator shall communicate with the FACP via a fully supervised twisted shielded communications conductor pair.

2.4 COMPONENTS - CONTRACTOR INSTALLED (FURNISHED FOR TENANT-LEASED SPACES ONLY)

A. General:

1. Refer to sub-paragraph F below for the Equipment List for all devices that are approved for the fire alarm system.

The POSFD is attempting to convert its entire system to addressable analog; however, some conventional devices may be appropriate on older existing systems. Designer shall coordinate application of appropriate devices for the project with the POSFD.

2. The use of conventional verses analog devices will be at the discretion of the POSFD.

3. SimplexGrinnell legacy systems (TFX, CDXA, AL-1500) currently installed at the airport are compatible to the fire alarm system shown on the Equipment List. This backward compatibility insures that the current standard system can directly interface to the legacy systems by cabling or SimplexGrinnell interface to components in the legacy system. Hardware interface (i.e. relay to input module) or 3rd party interface hardware of unlike systems shall not be accepted as meeting the interface or backward compatibility requirement.  
4. While the panel equipment is compatible, the field devices specific to each system are not and may not be available from the manufacturer. To adhere to our schedule to upgrade and convert from SimplexGrinnell legacy systems, and to insure the contractor has the proper equipment that will function on legacy SimplexGrinnell systems, devices shall be substituted by the Port of Seattle Fire Department. Substituted equipment shall be supplied from POSFD stock, and will be exchanged when necessary and appropriate with contractor supplied items. All exchanged items will be one for one like items (i.e. a 4099 model manual station for the 4100ES will be exchanged for a TFX IXA-RMS model manual station when the system specified for the project is a SimplexGrinnell legacy TFX system. 

The following specified analog devices are for use on the fire alarm system.

B. Analog Addressable Fire Detectors:  
1. General: Automatic fire detectors shall consist of a removable head and a fixed base.

a. Each detector base shall provide means to select the reporting address for the detector head.

b. Detectors that maintain the reporting address in the removable head are not acceptable, as they are prone to unauthorized and potentially dangerous reconfiguration of the system.

c. It shall be possible to view the address of the detector from the floor. Detectors that require removal of the head or the need to climb a ladder to verify the reporting address are not acceptable.

d. All automatic detectors shall maintain discrete LED visual indicators.

(1) The LED shall flash each time the detector is polled by the FACP and shall illuminate steady during the alarm condition.

(2) Detectors that do not illuminate steadily during the alarm condition are not acceptable.

2. Ionization Smoke Detectors: 
a. Detectors shall be capable of detecting visible and invisible combustion gasses emanating from fires. 
b. Design of detectors shall be dual chamber type to offset the effects of temperature and barometric pressure. 
c. A single radioactive source material of less than 1.0 microcurie shall be used as the ionizing source for the air in the detector. 
d. Detector shall be fitted with a screen to minimize the effects of small insects. 
e. Detectors shall utilize tamper-proof hardware to prevent unauthorized removal of the detector from the base. 
f. Detector sensitivity adjustment shall be possible from the FACP.

3. Photoelectric Smoke Detectors:

a. Detectors shall be capable of detecting visible particles of combustion emanating from fires.

b. Design of detectors shall be light scattering type with an asymmetrical sampling chamber designed to allow smoke to enter while reducing the possibility of nuisance alarms due to dust contamination. 
c. High performance photoelectric smoke detectors may be used for specific applications. [Delete the subparagraph below unless this requirement exists.] 

d. Two heat sensors, one placed within the sampling chamber and one directly exposed to the protected environment, shall be used to automatically adjust the sensitivity of the photoelectric element. Rapid increases in ambient temperature normally associated with flaming fires shall cause the automatic increase in sensitivity of the detector allowing it to respond efficiently to both smoldering and fast flaming fires.

e. Detector shall be fitted with a screen to minimize the effect of small insects. 
f. Detectors shall utilize tamper-proof hardware to prevent unauthorized removal of the detector from the base. 
g. Detector sensitivity adjustment shall be possible from the FACP. 
4. Heat Detectors:

a. Detector shall be capable of detecting heat radiation thresholds of 135°F and 200°F (as well as Rate-of-Rise) operation.

b. A negative coefficient thermistor shall be used to sample the ambient environment conditions surrounding the detector. 
c. Detectors shall utilize tamper-proof hardware to prevent unauthorized removal of the detector from the base.

C. Detector Bases: 
1. Twist-lock designs, fully interchangeable with ionization, photoelectric and heat detectors.

2. Each detector base shall have screw terminals for wire terminations. 
D. Audible Alarm Annunciation:

1. Bases shall contain a prewired piezo electric device that will produce an 85 dbA minimum audible signal at a distance of 10 feet.

2. Units shall be configured to activate automatically and latch when the detector head has reported an alarm condition. 
3. It shall be possible to activate an entire zone of audible bases by command from the FACP by reversing the operating voltage polarity to the devices.

E. Duct-Type Smoke Detectors:

1. Detectors shall be analog addressable type. 
2. Detector housing shall be listed per UL 268A for specific use in air handling systems. 
3. Photoelectric units shall operate at 300 to 4000 feet/minute. Ionization units shall operate at 1000 to 4000 feet/minute. 
4. It shall be possible to view the address of the detector without having to disassemble the duct housing. 
5. Two sets of Form-C relay contacts shall be provided within the duct housing.

F. Fire Alarm Equipment List
	DEVICE
	NOTE
	MANUFACTURER
	MODEL

	
	
	
	

	Fire Alarm Panel
	
	
	

	Fire Alarm Panel
	
	Simplex/Grinnell
	4100ES

	
	
	
	

	Initiating Devices
	
	
	

	Smoke Detector
	Addressable
	Simplex/Grinnell
	4098 Series

	Heat Detector
	Addressable
	Simplex/Grinnell
	4098 Series

	Duct Detector
	Addressable
	Simplex/Grinnell
	4098 Series

	Duct Detector
	Conventional
	Simplex/Grinnell
	4098 Series

	Manual Pull Station
	Addressable
	Simplex/Grinnell
	4099 Series

	Manual Pull Station
	Conventional
	Simplex/Grinnell
	2099 Series

	
	
	
	

	Output Devices
	
	
	

	Relay
	Addressable
	Simplex/Grinnell
	4090-0002

	
	
	
	

	Notification Devices
	
	
	

	NAC Panels
	System
	Simplex/Grinnell
	4009-0002

	Speaker/Audible/Visual Devices
	
	Simplex/Grinnell
	TrueAlert ES Appliances


2.5 ANCILLARY EQUIPMENT - CONTRACTOR FURNISHED AND INSTALLED  
A. Manual Pull-Stations:

1. [Single-action] [Double-action] type fabricated of cast metal and finished red with raised-letter operation instructions of a contrasting color.

2. Pull-station shall be fitted with screw terminal for field wire attachment.  
3. Operation of the pull-station shall break a glass rod and mechanically latch alarm contacts until the pull-station is manually reset. 
4. The reset key shall be a special tool to prevent unwanted tampering.

5. Each station shall contain a unique addressable transmitter for communications.

B. Monitor Modules: 
1. Modules shall communicate with the FACP via the addressable Signaling Line Circuit providing identity, location and status information. 
2. Modules shall interface with the contact device via a supervised Class [A] [B] Style [D] [B] sub-circuit.

3. Each circuit shall be supervised for grounds and open circuits.

4. Modules shall be designed for surface mount installation using standard electrical mounting hardware.

5. Addressable modules shall include terminal block terminations for field wiring connections and discrete LED visual detectors that display active status and alarm condition. 
C. Mini-Monitor Modules:

1. Modules shall communicate with the FACP via the addressable Signaling Line Circuit providing identity, location and status information.

2. Module shall interface with the contact device via a supervised Class B Style B sub-circuit. 
3. Each circuit shall be supervised for grounds and open circuits. 
4. Field wire terminations shall be accomplished via wire leads and electrical wire nuts.

5. Units shall be designed to install inside the same standard electrical box as the contact device it is monitoring.

D. Conventional Detector Monitor Modules: 
1. Detector monitor modules shall communicate with the FACP via addressable Signaling Line Circuit providing identity, location and status information. 
2. The monitor module shall interface to the conventional detectors via a supervised Class B Style B sub-circuit.  
3. Each circuit shall be supervised for grounds and open circuits. 
4. Loss of 24V dc operating power shall be detected and reported by the detector monitor module.

5. Addressable modules shall include terminations for field wiring connections and discrete LED visual indicators that display active status, alarm (Red LED) and trouble (Yellow LED) conditions. 
E. Addressable Relay Modules: 
1. Relay modules shall communicate with the FACP via the addressable Signaling Line Circuit providing relay contact identity, location and status information. 
2. Contacts shall be rated minimum 2.0 Amps at 24V dc and 0.6 Amps at 120V ac. 
3. Addressable modules shall include terminal block terminations for field wiring connections and discrete LED visual indicators that display status condition. 
F. Addressable Loop Line Isolator Modules: 
1. Line isolators shall provide protection on the addressable loop by automatically disconnecting the section of wiring between two zones where a short circuit has occurred. 
2. Isolator modules shall be located so that no more than 7 analog addressable devices might be disabled with a single short-circuit fault. 
3. Each module shall provide an LED indication that the module has tripped. 
G. Addressable Notification Appliance Circuit Modules:  
1. Modules shall communicate with the FACP via the addressable Signaling Line Circuit providing identity, location and status information. 
2. Modules shall support standard polarity reversal loads notification loads up to 2.0 Amps at 24V dc.
3. Modules shall support 70.7V speaker circuit loads up to 50 Watts. 
4. NAC modules shall interface with notification circuits via a supervised Class B Style Y sub-circuit. 
H. Audible Notification Appliances:

1. All appliances shall be provided with terminal blocks for field wiring terminations.

2. All audible appliances shall provide sufficient sound pressure to maintain 15 dBA above ambient conditions.

3. Notification appliances shall be electronic and use solid-state components. 
4. Each electronic signal shall provide eight field selectable alarm tones: TONE, HORN, MARCH TIME HORN, CODE-3 HORN, CODE-3 TONE, SLOW WHOOP, SIREN AND HI/LO. 
5. The device shall provide two output sound levels: Standard and High dBA.  
6. Operating voltages shall be either 12V dc or 24V dc. All models shall have provisions for standard reverse polarity type supervision and in/out field wiring using terminals that accept #12 to #18 AWG wiring. 
I. Combination Audible/Visual Signals and Appliances: 
1. Incorporate a Xenon flashtube enclosed in a rugged Lexan lens or equivalent with solid-state circuitry.  
2. Strobe shall meet UL 1971 and produce a flash rate of one flash per second minimum over the Listed input voltage range. 
3. Strobe intensity shall be rated per UL 1971 for 15, 30, 75 or 110 Candela. 
4. Combination audible/visual appliances shall be surface or flush mounted indoors using standard electrical hardware requiring no additional trim plate or adapters.

2.6 TESTING EQUIPMENT - PORT FURNISHED

A. Smoke Detector Test Tool: Provide a smoke detector testing tool that shall attach to an extension pole and provide operational testing of the installed smoke detectors without the need to climb a ladder. 
B. Detector Removal Tool: Provide a detector removal tool that shall attach to an extension pole and provide easy installation of detector heads into the pre-installed base without need of a ladder. 
C. Extension Pole: Provide an extension pole of lightweight non-conductive construction, which telescopes, from 4’ to 15’ and attaches to detector removal and testing tools.  
2.7 WIRE AND CONDUIT - CONTRACTOR FURNISHED AND INSTALLED

A. Wire: Copper conductors, 600V rated, 75°C insulation, color-coded to correspond with shop drawings and sized as recommended by the equipment manufacturer or as follows:

1. Low-Voltage Circuits: #16 AWG, minimum, solid or stranded.

2. Line-Voltage Circuits: #12 AWG, minimum, stranded only.

B. Conduit: All fire alarm system wire shall be installed in EMT conduit sized per the NEC.

PART 3   EXECUTION

3.1 EQUIPMENT INSTALLATION

Coordinate paragraphs below with Drawings and ADA requirements.

A. Install cabinets, conduit and wiring from I/O devices to the fire alarm control panel, device and field wiring terminations, electrical boxes and other necessary appurtenances for a complete operating fire alarm system.

B. Manual Pull Stations: Mount semi-flush in recessed back boxes with operating handles at 48 inches above the finished floor.

Devices and installation of items in paragraph below are normally specified in Division 21 Fire Suppression sections.

C. Water-Flow Detectors and Valve Supervisory Switches: Connect for each sprinkler valve station required to be supervised.

D. Smoke Detectors:

1. Install ceiling-mounted detectors not less than 4 inches from a side wall to the near edge.

a. For exposed solid-joist construction, mount detectors on the bottom of the joists.

b. On smooth ceilings, install detectors not over 30 feet apart in any direction.

2. Install detectors located on the wall at least 4 inches, but not more than 12 inches below the ceiling.

3. Install detectors no closer than 5 feet from air registers.

E. Duct Detectors: Install duct detectors per manufacturer’s requirements.

F. Audible Alarm-Indicating Devices:

1. Install not less than 80 inches above the finished floor nor less than 6 inches below the ceiling.

2. Install bells and horns on flush-mounted back boxes with the device-operating mechanism concealed behind a grille.

3. Combine audible and visual notification appliances at the same location into a single unit.

G. Visual Notification Devices: Install adjacent to each alarm bell or alarm horn and not more than 80 inches above the finished floor and at least 6 inches below the ceiling.

H. Device Location Indicating Lights: Locate in a public space immediately adjacent to the device monitored.

I. Fire Control Panel: Surface mount with top of cabinet not more than 72 inches above the finished floor.

J. Graphic Annunciator: Mount with the top of panel no more than 72 inches above the finished floor.

3.2 WIRING INSTALLATION

Coordinate paragraphs below with Drawings.

A. Wiring Methods: Install wiring in metal raceway according to Section 26 05 33 - Raceway and Boxes.
1. Conceal raceway except in unfinished spaces and as indicated on Drawings.

2. Oversize each junction box by 40%.

3. Splicing within raceways is not acceptable.

B. Wiring Within Enclosures: Install conductors parallel with or at right angles to the sides and back of the enclosure. Bundle, lace, and train the conductors to terminal points with no excess. Connect conductors that are terminated 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 all connections with approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug connectors.

C. Cable Taps: Use numbered terminal strips in junction, pull or outlet boxes, cabinets, or equipment enclosures where circuit connections are made.

3.3 GROUNDING

Delete below except for multiplexed, voice alarm, and firefighters’ telephone systems and where loudspeakers are used for alarm tone signals. Coordinate with Drawings.

A. Comply with installation requirements of Section 26 05 26 - Grounding.
B. Ground cable shields and equipment according to system manufacturer’s instructions to eliminate shock hazard and to minimize ground loops, common mode returns, noise pickup, cross talk, and other impairments.

C. Signal Ground Terminal: Locate at main equipment rack or cabinet. Isolate from power system and equipment grounding.

D. Install grounding electrodes of type, size, location, and quantity as indicated on Drawings.

E. Provide 5-ohm ground at main equipment location. Measure, record, and report ground resistance.

3.4 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals according to Section 26 05 53 - Electrical Identification.
B. Permanently identify and label fire alarm system wiring in junction boxes.

C. Fire Alarm Power Supply Disconnect: Paint red and label “FIRE ALARM.” Provide with lockable handle or cover.

D. Color Coding:

1. Color-code fire alarm conductors differently from the normal building power wiring.

2. Use one color code for alarm circuit wiring and a different color code for supervisory circuits.

3. Color-code audible alarm indicating circuits differently from alarm-initiating circuits. Use different colors for visual alarm-indicating devices.

4. Paint fire alarm system junction boxes and covers red.

3.5 FIELD QUALITY CONTROL

Coordinate with POSFD.

A. Report of Pretesting: After pretesting is complete, provide a letter certifying the installation is complete and fully operable. Include the names and titles of the witnesses to the preliminary tests.

B. Final Test Notice: Provide a 10-day minimum notice in writing when the system is ready for final acceptance testing.

C. Minimum System Tests: Test the system according to the procedures outlined in NFPA 72. Minimum required tests are as follows:

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

2. Megger test all conductors, other than those intentionally grounded, with electronic components disconnected.

3. With each circuit pair, short circuit at the far end of the circuit and measure the circuit resistance with an ohmmeter. Record the circuit resistance of each circuit on the Record Drawings.

4. Verify that the control unit is in the normal condition as detailed in the manufacturer’s operations and maintenance manual.

5. Test initiating, notification, and signaling circuits for proper signal transmission under open circuit conditions.

a. Open one connection each at not less than 10 percent of the initiating and indicating devices.

b. Observe proper signal transmission according to class of wiring used.

6. Measure and record the actual current draw of each Notification Appliance Circuit.

7. Test each initiating device and notification appliance for alarm operation and proper response at the control unit. Test smoke detectors with actual products of combustion.

8. Test the system for all specified functions according to the approved operation and maintenance manual. Systematically initiate specified functional performance items at each station, including making all possible alarm and monitoring initiations and using all communications options. For each item, observe related performance at all devices required to be affected by the item under all system sequences. Observe indicating lights, displays, signal tones, and annunciator indications.

9. Test both Primary and Secondary Power: Verify by test that the secondary power system is capable of operating the system for the period and in the manner specified.

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

E. Report of Tests and Inspections: Provide a written record of inspections, tests, and detailed test results in the form of a test log. Submit test log to the Port upon the satisfactory completion of testing.

F. Tag all equipment, stations, and other components at which tests have been satisfactorily completed.

3.6 CLEANING AND ADJUSTING

A. Remove paint splatters, spots, dirt and debris from work areas.

B. Touch up scratches and patch areas of finish to match original finish.

C. Clean equipment internally using methods and materials recommended by the Manufacturer.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
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