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1) A/V – Audio/Visual: Refers to devices that provide audible and visual notification (e.g., horn/strobe units).
2) AC – Alternating Current: An electric current that reverses direction periodically.
3) ADA – Americans with Disabilities Act: U.S. legislation prohibiting discrimination against individuals with disabilities, including accessibility requirements.
4) AHJ – Authority Having Jurisdiction: The organization, office, or individual responsible for enforcing the requirements of a code or standard.
5) CCRS – Central Control and Reporting Station: A monitored facility that supervises fire alarm signals.
6) DBA – Decibels A-weighted: A unit for measuring sound intensity adjusted to the sensitivity of the human ear.
7) DC – Direct Current: An electric current flowing in one direction only.
8) DCL – Data Communication Link (DCLA, DCLB, DCLC, DCLN)
9) EMC – Electromagnetic Compatibility: The ability of equipment to function properly in an electromagnetic environment.
10) EMF – Electromagnetic Field: The field generated by electrically charged objects, relevant in electronic equipment design.
11) EN – European Norm (Standard): Standards developed by the European Committee for Standardization.
12) EVAC – Emergency Voice Alarm Communication: A system providing audible emergency evacuation messages.
13) FACP – Fire Alarm Control Panel: The central control unit for a fire alarm system, monitoring and controlling fire detection and notification devices.
14) FCC – Federal Communications Commission: The U.S. regulatory body for communications by radio, television, wire, satellite, and cable.
15) FC – Fire Control: A function or system related to fire suppression.
16) FDC – Fire Department Connection: A connection through which the fire department can pump water into a building’s fire protection system.
17) FHC – Fire Hose Cabinet: A cabinet containing a fire hose for firefighting use.
18) FM – Factory Mutual: An insurance organization that also provides product testing and certification.
19) FSD – Fire Smoke Damper: A device installed in ductwork that prevents the spread of fire and smoke.
20) FX-3500 – Mircom model name of Mircom fire alarm control panel.
21) HVAC – Heating, Ventilation, and Air Conditioning: Systems providing indoor climate control.
22) IDC – Initiating Device Circuit: A circuit on the fire alarm control panel that connects to devices like smoke sensors or pull stations.
23) ISO – International Organization for Standardization: An international standard-setting body composed of representatives from national standards organizations.
24) LCD – Liquid Crystal Display: A flat-panel display technology commonly used for screens and indicators.
25) LED – Light Emitting Diode: A semiconductor device that emits light when an electric current passes through it.
26) NAC – Notification Appliance Circuit: A circuit that connects notification appliances such as horns, strobes, and speakers to the FACP.
27) N.C. – Normally Closed: A circuit or contact that remains closed until activated.
28) NFPA – National Fire Protection Association: An international nonprofit organization that develops and publishes codes and standards for fire safety.
29) N.O. – Normally Open: A circuit or contact that remains open until activated.
30) PC – Personal Computer: A computer designed for use by an individual.
31) PSTN – Public Switched Telephone Network: The global network of circuit-switched telephone systems.
32) PSDN – Public Switched Data Network: A digital communications network that provides data transmission services similar to a telephone network
33) RAM – Random Access Memory: A type of computer memory used for temporary data storage.
34) ROM – Read Only Memory: A type of non-volatile memory used in computers and other devices.
35) DCL – Signaling Line Circuit, the loop that connects and communicates with addressable devices on the fire alarm system.
36) UL – Underwriters Laboratories: A global safety certification company that tests and certifies products for safety compliance.
37) ULC – Underwriters Laboratories of Canada: Canadian division of UL providing safety certifications.
38) VAC – Volts Alternating Current: Voltage supplied in alternating current.
39) VDC – Volts Direct Current: Voltage supplied in direct current.
40) VOIP – Voice Over Internet Protocol: Technology for delivering voice communications over the Internet.
41) VRMS – Volts Root Mean Square: The effective voltage of an AC audio signal used to power fire alarm speakers and notification appliances, typically rated at 25 or 70 volts in fire alarm systems.
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A. This section of the specification includes the furnishing, installation, connection, and testing of the multi-processor controlled, networkable addressable fire alarm equipment required to form a complete, coordinated and operational system. It shall include but not be limited to a Fire Alarm Control Unit (FACP), alarm initiating devices, alarm notification appliances, auxiliary control devices, annunciators, polarity reversal/city tie and/or digital alarm communications to remote/central stations and wiring as shown on the drawings and specified herein. The complete installation shall be in accordance with the project specifications and as indicated on the project drawings.

B. The control panel and all devices supplied shall be in full compliance with all applicable codes and standards except as modified by the local Authority Having Jurisdiction and supplemented by this specification. The features and capacities described in this specification are required as a minimum for this project. The system field wiring shall be supervised either electrically or by software-directed polling of field devices.

a. The Secondary Power Source of the fire alarm control panel will be capable of providing at least 24 hours of backup power with the ability to sustain enough time in alarm mode as per requirements of ULC-S524 at the end of the backup period.


C. The FACP and peripheral devices shall be manufactured or supplied 100% by a single Canadian manufacturer (or division thereof).

D. The equipment and installation shall comply with the provisions of the following codes and standards unless the authority having jurisdiction has adopted an earlier version.

1. All applicable National and/or Provincial building codes recognized at the time of installation.
2. National or Provincial Electrical Safety Code
3. CAN/ULC-S524, Installation of Fire Alarm Systems.
4. CAN/ULC-S525, Audible Signal Devices for Fire Alarm Systems.
5. CAN/ULC-S526, Visual Signal Devices for Fire Alarm Systems.
6. CAN/ULC-S527, Control Units for Fire Alarm Systems.
7. CAN/ULC-S528, Manual Pull Stations for Fire Alarm Systems.
8. CAN/ULC-S529, Smoke Sensors for Fire Alarm Systems.
9. CAN/ULC-S530, Heat Actuated Fire Sensors.
10. CAN/ULC-S531, Smoke Alarms.
11. CAN/ULC-S536, Inspection and Testing of Fire Alarm Systems.
12. CAN/ULC-S537, Verification of Fire Alarm Systems.
13. CAN/ULC-S541, Speakers for Fire Alarm Systems.
14. CAN/ULC-S548, Devices & Accessories for Water Type Extinguishing Systems.
15. All work shall comply with the requirements of the Local Authorities Having Jurisdiction.

F.	The installation company shall employ CFAA, or equivalent, certified technicians on site to guide the final check-out and to ensure the system’s integrity.
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A. This specification describes an addressable fire detection and alarm signaling system equipped with digital audio emergency communication system. The control panel(s) shall include all required hardware, software, and site-specific system programming to provide a complete and operational system. The control panel and all devices supplied shall in full compliance with all applicable codes and standards. The features and capacities described in this specification are required as a minimum for this project.
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A. The specifications and standards listed below form a part of this specification. The system shall fully comply with the latest issue of these standards, if applicable.

B. Codes:

1. NBCC National Building Code of Canada
2. NFCC National Fire Code of Canada 
3. CSA C22.1 Canadian Electrical Code
4. CAN/ULC-S524 – Standard for Installation of Fire Alarm Systems
5. CAN/ULC-S525 – Standard for Audible Signal Devices for Fire Alarm Systems
6. CAN/ULC-S526 – Standard for Visible Signal Devices for Fire Alarm Systems
7. CAN/ULC-S527 – Standard for Control Units for Fire Alarm Systems
8. CAN/ULC-S528 – Standard for Manual Stations for Fire Alarm Systems
9. CAN/ULC-S529 – Standard for Smoke Sensors for Fire Alarm Systems
10. CAN/ULC-S530 – Standard for Heat Actuated Fire Sensors
11. CAN/ULC-S531 – Standard for Smoke Alarms
12. CAN/ULC-S536 – Standard for Inspection and Testing of Fire Alarm Systems
13. CAN/ULC-S537 – Standard for Verification of Fire Alarm Systems
14. CAN/ULC-S541 – Standard for Speakers for Fire Alarm Systems
15. CAN/ULC-S548 – Standard for Devices and Accessories for Water Type Extinguishing Systems
16. CAN/ULC-S553 – Standard for Power Supplies for Fire Alarm Systems
17. CAN/ULC-S559 – Standard for Equipment for Fire Signal Receiving
18. NFPA72 – National Fire Alarm Code
19. ISO 9001 – Quality Management Systems


C. 	State and Local Building Codes

D. 	All requirements of the local Authority Having Jurisdiction (AHJ)
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A. The system shall have the proper approvals/certifications from the following recognized agencies:

1. ULC - Underwriters Laboratories of Canada
2. CSA Canadian Electrical Code (CSA C22.1) 
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A.   General 

1. Two (2) copies of all submittals shall be submitted to the Architect/Engineer for review.

1. All references to the manufacturer’s Mircom model number and other pertinent information herein is intended to establish minimum standards of performance, function and quality. Equivalent compatible ULC-listed equipment from other manufacturers may be substituted for the specified equipment as long as the minimum standards are met.
1. For equipment other than that specified, the contractor shall provide proof that the proposed substitute equipment equals or exceeds the form, feature, function, performance, and quality of the specified equipment. 

B. Shop Drawings

1. Drawings shall be provided that include all field devices that are installed as part of the fire alarm system including the circuit, location, and type for each. Whenever applicable, the drawings shall reflect other components of the building such as air diffusers, HVAC returns, lights, etc., to determine compliance. 

2. Include manufacturer's name(s), Mircom model numbers, ratings, power requirements, equipment layout, device arrangement, complete wiring point-to-point diagrams, and conduit layouts.

3. Show annunciator layout, configurations, and terminations.

4. The drawings shall include conductor counts and wire sizes for each circuit.

5. The location and mounting configuration of the FACP, remote power supplies, and terminal cabinets shall be indicated on the drawings.

C. Other Documentation

1. In addition to the shop drawings, the following information, or parts thereof,  shall also be included with the submittal:

a. Complete operating and maintenance manuals listing the Canadian manufacturer's name(s).

b. Manufacturer’s technical datasheets for each piece of equipment that will be installed.

a. Standby battery calculations for the FACP and any remote power supply or other panels that include their own standby batteries.

b. Voltage drop calculations showing the worst-case end of line voltage for all notification appliance circuits.

c. Detailed description of the overall operation of the system or a sequence of operations matrix. 

d. Proof of factory training and certification of the supervising technician assigned to the project.

e. Proof of factory training and certification of a service technician employed by the installation company that can be onsite to troubleshoot and repair any service-related problems with the system within 4 hours of being notified of the problem.

D. Software Modifications

1. Provide the services of a qualified technician to perform all system software modifications, upgrades or changes.  Response time of the technician to the site shall not exceed [ ] hours.

2. Provide all hardware, software, programming tools and documentation necessary to modify the fire alarm system on site. Modification includes addition and deletion of devices, circuits, zones and changes to system operation and custom label changes for devices or zones. The system structure and software shall place no limit on the type or extent of software modifications on-site. Modification of software shall not require power-down of the system or loss of system fire protection while modifications are being made.
3. Provide firmware updates through USB Interface.
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A. All of the main fire alarm system components including control panels, sensors, modules, and notification devices furnished under this contract shall include a warranty from the manufacturer for a minimum period of at least three (3) years from the date of purchase. All other materials, labor and work performed under this contract shall be free of defects and shall remain so for a period of one (1) year from the date of acceptance. The full cost of materials and labor to correct any defects during these warranty periods shall be included in the installed price of the system.
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A. Maintenance and testing shall be on a semi-annual basis or as required by the local codes and AHJ. A preventative maintenance schedule shall be provided by the contractor describing the protocol for preventative maintenance. The schedule shall include:

1. Systematic examination, adjustment and cleaning of all sensors, manual fire alarm stations, control panels, power supplies, relays, waterflow switches and all accessories of the fire alarm system.

2. Each circuit in the fire alarm system shall be tested semi-annually.

3. Each smoke detector shall be tested in accordance with the requirements of CAN/ULC-S536, latest adopted revision.

4. Minimum requirements for periodic inspection and testing of the fire alarm system shall be met in accordance with CAN/ULC-S536, latest adopted revision.

B. [As part of the bid/proposal, include a quote for a maintenance contract to provide all maintenance, tests, and repairs described below]. [Include also a quote for unscheduled maintenance/repairs, including hourly rates for technicians trained on this equipment and response travel costs for each year of the maintenance period. Submittals that do not identify all post contract maintenance costs will not be accepted].	Comment by Amin Nooranipour: Do we keep this clause/condition?
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A. The contractor shall have the ability to provide parts and labor to expand the system specified, if so requested, for a period of five (5) years from the date of acceptance.

B. When submitting the fire alarm system bid package, the contractor shall provide a quote for the expansion of the system by 10%. The quote shall include all costs for a complete installation including labor and materials for 1/10th of the number of devices used in the original overall specification and installation. The pricing shall be itemized to show single lot individual pricing of each item.

C. The prices quoted for system expansion will remain valid for 1 year from the date of completion.

D. The system expansion pricing shall be all inclusive and include costs for programming or reprogramming the system as needed.

E. Submittals that do not include a quote for expansion will be rejected.
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1. The control panel(s) shall be multi-processor-based systems suitable for stand-alone or networked applications.
2. Each panel shall be capable of functioning independently should it be disconnected from the network providing true DCLN / Class A riser performance.
3. Each Panel shall support up to 6,720 MGC addressable points.
4. Each Panel shall support both addressable and conventional circuits.
5. Each Panel shall support up to 7 remote annunciators.
6. Panels shall be capable of supporting up to 28 DCL circuits; each DCL shall support up to 240 Addressable Points per MGC Protocol.
7. Each Panel shall have built-in Four Style Z/Y (Class A/B) Notification Appliance Circuits rated at 1.7 Amps each with built-in sync protocol; expandable up to 68 Notification Appliance Circuits with built-in sync protocol per panel.
8. The system shall be capable of supporting a network of up to 63 panels (Nodes).
9. The system shall employ a proven Arcnet network technology.
10. The system shall be fully supervised and shall monitor the integrity of all field wiring circuits and conductors and device placements.
11. The system shall provide multiple level passwords and flexible assignment of functions per password level.
12. The system shall have a built-in walk test feature.
13. The Panel shall be UL listed for Smoke Control (UUKL).
14. The control panel operational priority shall assure that life safety takes precedence among the activities coordinated by the control panel.
15. Each Network Panel shall incorporate Boolean control-by-event programming, including as a minimum AND, OR, NOT, and Timer functions.
16. The system shall be capable of downloading programming using Windows-based software while the system is fully operational, without the need to take the panel off-line, thus eliminating fire watch.
17. There shall be provision to store up to three different configurations in the system non-volatile memory. Hot-Swapping between configurations shall be possible through menu operations from the front panel, without the need to take the panel off-line, thus eliminating fire watch.
18. The system shall include a “Get Job” feature which will allow the technician to pull the existing job file directly from the panel; the entire system job file can be retrieved from one panel.
19. The system shall be capable of downloading programming for the entire network by connecting a laptop computer into any panel in the system.
20. The system can be configured in groups which allow the panels display to show all network activity, a group of panels or individual panel activity. 
21. The system shall provide a RS-232C port for a printer. A configurable supervision option shall allow the supervision of the device connected to this port.
22. Each panel shall include an Ethernet Port through a standard RJ-45 receptacle. It has provision for a connection to WAN using TCP/IP protocol.
23. Each Panel shall have built-in BACnet support for BMS System Integration.
24. Each Panel shall have built-in Webserver support for Remote Event Notification.
25. Each Panel shall be capable storing Two Event History Logs: 5000 event Alarm history log and a 5000-event log for All events.
26. Each Panel shall be capable of accommodating LCD display of up to 960 characters.
27. The panel shall be capable of multiple language support, including English, French, Arabic, Hebrew, Chinese, Japanese, Italian, Spanish, and Portuguese.
28. Each Panel shall be capable of XML based system device reporting.
29. An optional 3D graphic Monitoring and Control package shall be available.
30. The system shall incorporate one way and two-way voice communications.
31. The system shall support up to three channels of audio signals simultaneously.
32. Each panel shall store copies of audio evacuation messages and tones.
33. The audio system shall allow live voice communication and digitally recorded tones and voice messages to be sent to selected locations in the premises.
34. Audio system frequency response shall be a minimum of 400Hz to 4000Hz.
35. The audio system shall have Audio/Voice Evacuation with 520Hz low frequency capabilities.
36. The audio system shall allow live voice communication and digitally recorded tones and voice messages to be sent to selected locations in the premises.
37. Signals and zones selection shall be performed automatically in response to events as configured in the system. 
38. The audio system shall have provision for manual overriding of signal and zones selections by the system operator. 
39. All data and audio signals needed to be shared between sections of the audio system shall be transmitted in digital form over the same wire pair or fiber used for System network communication.
40. Pre-recorded messages and tones must be stored in digital format in a non-volatile electronic memory. 
41. DCL Data communication links (DCL) can be wired in Class A (DCLA) or Class B (DCLB).
42. Notification Appliance Circuits (NAC) can be wired Class A/B.
43. All circuits shall be power-limited, per CAN/ULC-S527-11 requirements.
44. A single ground fault or open circuit on the system Signaling Line Circuit shall not cause system malfunction, loss of operating power or the ability to report an alarm.
45. Alarm signals active at the main FACP shall not be lost following a primary power failure or outage of any kind until the alarm signal is processed and recorded.
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1. In normal mode, the Control Panel(s) alpha-numeric display will indicate “normal condition”.
2. When an off normal condition occurs (Alarm, Supervisory, or Trouble) the respective LED on the FACP shall illuminate.
3. A piezo sounder shall activate at the FACP during any off normal condition until the BUZZER SILENCE buttons are pressed by an authorized user.
4. A Red LED shall illuminate when an alarm, pre-alarm or alarm verification condition exists.
5. An Amber (yellow) LED shall illuminate when a Supervisory or Trouble condition exists.
6. A backlit 80-character LCD display on the FACP shall indicate all information associated with the fire alarm condition, including the type of alarm point and its location within the protected premises.
7. An Alarm condition shall have priority over all other signals.
8. The FACP shall include two event history logs comprised of a 400-event alarm log for alarm related events and a 400-event general log for all other events that stores all off-normal conditions and actions along with a time and date stamp of when they occurred.
9. In response to a fire alarm condition, the system will process all control programming and activate all system outputs (alarm notification appliances and/or relays) associated with the point(s) in alarm. Additionally, the system shall be capable of sending events to a central alarm supervising station via either dial- up over PSTN or Internet or Intranet via PSDN or virtual private network or via means deemed acceptable by the local Authority Having Jurisdiction (AHJ).
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If an alarm is initiated in any area of the building by the operation of a manual station, an automatic fire detector, or a sprinkler flow switch, the system shall initiate the following Alarm sequence of operations:
(a) Indicate the point of alarm (zone/device description) on the LED display of the control panel(s).
(b) Sound an audible buzzer at the Control Panel(s).
(c) The Control Panel(s) buzzer can be silenced by pressing the Alarm acknowledge.
(d) An LED's associated with the alarm zone shall be illuminated on the Control Panel(s).
(e) Indicate the alarm condition by lighting the “COMMON ALARM” red LED at the Control Panel(s).
(f) Every audible signal appliance shall:
1. For a one stage system, sound in “general alarm” mode at a temporal 3 rate until manually silenced or second stage is activated.
2. For a two-stage system, sound in "general alarm" mode at a 20bpm rate until manually silenced.
(g) All alarm visual signals shall flash (i.e., strobes).
(h) If silenced, the “SIGNAL SILENCE” light on the Control Panel(s) will illuminate.
(i) If silenced, a subsequent alarm will re-activate the signals.
(j) Type, location, time, and date of alarm condition shall be recorded in the Alarm Event History.
(k) Event shall be printed on the system printer, where applicable.
(l) All designated fans shall be automatically turned off.
(m) All designated smoke control fans shall be automatically turned on.
(n) Doors normally held open through magnetic door holders shall be released.
(o) Doors normally locked by magnetic locking devices shall be released.
(p) Initiate Emergency Elevator Recall.
(q) If alarm is initiated by an automatic detector on the floor of recall, activate Alternate Floor recall relay, where required by code.
(r) Activate connection to monitoring system (by others) to transmit a signal to fire department or approved central station.
(s) An alarm in the Elevator Shaft or Elevator Machine Room shall activate a relay connected to the Elevator Controller.
(t) An Alarm can be reset by pressing the “RESET” button on the Control Panel(s).
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If an alarm is initiated in any area of the building by the operation of a manual station, an automatic fire detector, or a sprinkler flow switch, the system shall initiate the following Alarm sequence of operations:

(a) Indicate the point of alarm (zone/device description) on the LED display of the Control Panel(s).
(b) Sound an audible buzzer at the Control Panel(s).
(c) The Control Panel(s) buzzer can be silenced by pressing the Alarm acknowledge.
(d) An LED's associated with the alarm zone shall be illuminated on the Control Panel(s).
(e) Indicate the alarm condition by lighting the “COMMON ALARM” red LED at the Control Panel(s).
(f) Every audible signal appliance shall sound in "general alarm" mode at a temporal rate until manually silenced.
(g) All alarm visual signals shall flash (i.e., strobes).
(h) If a manual 2nd stage (through activation of a key switch connected to a general alarm zone or activation of the general alarm button on the panel) is initiated, or if the first stage time out occurs, all audible devices shall convert to the 2nd stage temporal 3 signal operation.
(i) If the acknowledge button on the panel is activated prior to the first stage time out, then the signals shall NOT convert to 2nd stage but shall remain in first stage alert until silenced.
(j) If silenced, the “SIGNAL SILENCE” light on the Control Panel(s) will illuminate.
(k) If silenced, a subsequent alarm will re-activate the signals.
(l) Type, location, time and date of alarm condition shall be recorded in the Alarm Event History.
(m) Event shall be printed on the system printer, where applicable.
(n) All designated fans shall be automatically turned off.
(o) All designated smoke control fans shall be automatically turned on.
(p) Doors normally held open through magnetic door holders shall be released.
(q) Doors normally locked by magnetic locking devices shall be released.
(r) Initiate Emergency Elevator Recall.
(s) If alarm is initiated by an automatic detector on the floor of recall, activate Alternate Floor recall relay, where required by code.
(t) Activate connection to monitoring system (by others) to transmit a signal to fire department or approved central station.
(u) An alarm in the Elevator Shaft or Elevator Machine Room shall activate a relay connected to the Elevator Controller.
(v) An Alarm can be reset by pressing the “RESET” button on the Control Panel(s).
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If a supervisory signal is initiated in any area of the building by the operation by sprinkler/fire pump supervisory device, guest unit smoke or CO detector, duct smoke detector or elevator shunt trip, the system shall initiate the following Supervisory sequence of operations:

(a) Indicate the supervisory point (zone/device description) on the LCD display of the Control Panel(s).
(b) Sound an audible buzzer at the Control Panel(s).
(c) The Control Panel(s) buzzer can be silenced by pressing the supervisory acknowledge switch.
(d) Indicate the supervisory condition by lighting the “COMMON SUPERVISORY” amber LED at the Control Panel(s).
(e) Type, location, time and date of supervisory condition shall be recorded in the System Event History.
(f) Event shall be printed on the system printer, where applicable.
(g) Activate connection to monitoring system (by others) to transmit a signal to fire department or approved central station.
(h) The Control Panel(s) buzzer can be silenced by pressing the supervisory acknowledge switch.
(i) An LED's associated with the supervisory zone shall be illuminated.
(j) Activation of any Guest Suite smoke or CO detector shall be displayed on the panel(s) main LCD display individually as a supervisory and activate the sounder base(s) within the Guest Suite.
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If a trouble signal is initiated in any area of the building by an open/short/ground circuit fault, battery/power failure, communication failure, or any removal of the systems panel/remote annunciator component, the system shall initiate the following Trouble sequence of operations:

(a) Indicate the type of trouble on the LCD display of the Control Panel(s).
(b) Sound an audible buzzer at the Control Panel(s).
(c) The Control Panel(s) buzzer can be silenced by pressing the supervisory acknowledge switch.
(d) Indicate the trouble condition by lighting the “COMMON TROUBLE” amber LED at the Control Panels.
(e) Type, location, time, and date of trouble condition shall be recorded in the System Event History.
(f) Event shall be printed on the system printer, where applicable.
(g) Activate connection to monitoring system (by others) to transmit a signal to fire department or approved central station.
(h) The Control Panel buzzer can be silenced by pressing the acknowledge switch at the control panel.
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The audio system control equipment shall comprise an audio controller, Paging Microphone, FF telephone master handsets, page/telephone selector switches and appropriately sized amplifiers.

Paging features included the following:

(a) All-Call: Selects all zones for live paging.
(b) Warden page: Allows the use of a remote telephone for live paging.
(c) Page to Evac: Redirect the paging signal to the zones getting evacuation signals.
(d) Page to Alert: Redirect the paging signal to the zones getting alert signals.
(e) All-Call Minus: Prevents selected zones from getting live paging.
Where the premises are divided in zones with distinct speaker circuits, a Page selection switch shall be provided to connect each zone.
The audio system shall allow live voice communication and digitally recorded tones and voice messages to be sent to selected locations in the premises.

[bookmark: _Toc201323536]TWO-WAY FIRE FIGHTER`S TELEPHONE SYSTEM

The firefighter’s telephone system included the following:

(a) Capable of five party telephone conversations.
(b) The firefighter’s telephone system shall provide individual call-in and trouble indication for telephone zones. 
(c) Initiate a call to other Master handsets in the system.
The firefighter’s telephone system shall have the capability for installation of additional Master handset modules and selection switches at any control panel or remote annunciator.


[bookmark: _Toc201323537]PRODUCTS

[bookmark: _Toc201323538]EQUIPMENT AND MATERIALS

A. All fire alarm equipment and devices shall be manufactured in Canada or, where not possible, supplied by a single Canadian manufacturer that is ISO 9001 certified.

B. All equipment and components shall be new and the manufacturer’s current Mircom model. The materials, appliances, equipment and devices shall be tested and listed/certified by ULC.

C. All equipment and components shall be installed in strict compliance with the manufacturer’s recommendations as indicated in the installation manuals and wiring diagrams for the system.

D. All equipment shall be readily available through manufacturer certified fire service companies or licensed installation contractors that are independent of the manufacturer.

[bookmark: _Toc201323539]CONDUIT AND WIRE

Conduit:

Conduit shall be in accordance with the Canadian Standards Association CSA C22.1, Canadian Electrical Code, Part 1, Safety Standard for Electrical Installations.

Where required, all wiring shall be installed in conduit or raceway. Conduit fill shall not exceed 40 percent of interior cross-sectional area where three or more cables are contained within a single conduit. 

All conduits shall be listed/certified by a recognized national testing laboratory.	Comment by Amin Nooranipour: Do we keep this?	Comment by Neil Glenister: yes
Cable must be separated from any open conductors of power, or Class 1 circuits, and shall not be placed in any conduit, junction box or raceway containing these conductors, per the National Electric Code.

Conduit size shall be ¾ inches minimum.

Conduit shall not enter the fire alarm control unit, or any other remotely mounted control panel equipment or backboxes, except where conduit entry is specified by the FACP manufacturer.

With the exception of telephone connections, wiring for low voltage control, alarm, notification, emergency communication and similar power-limited auxiliary functions, may be run in the same conduit as initiating circuits, provided such installation compiles with the applicable requirements of CSA C22.1, Section 12, including separation, insulation, and voltage rating. All circuits shall be provided with transient suppression devices and the system shall be designed to permit simultaneous operation of all circuits without signal interference or degradation. The installer shall follow the manufacturer’s recommended cabling methods as specified in the approved shop drawings to ensure proper system performance and CSA C22.1 compliance.


Wire:

All fire alarm wiring shall be new.

Wiring shall be in accordance with CSA C22.1, Canadian Electrical Code, Part 1, Safety Standard for Electrical Installations, Section 32 and as recommended by the manufacturer of the fire alarm system. Number and size of conductors shall be as recommended by the fire alarm system manufacturer, but not less than 18 AWG (1.02 mm) for Initiating Device Circuits and Signaling Line Circuits, and 14 AWG (1.63 mm) for Notification Appliance Circuits. 

All wire and cable shall be listed/certified by a recognized national testing laboratory for use with a protective signaling system.

Wire and cable not installed in conduit shall have a fire resistance rating suitable for the installation in accordance with CSA C22.1, Canadian Electrical Code, Part 1, Safety Standard for Electrical Installations, Section 12, Wiring Methods, and the fire rated cable manufacturer’s installation requirements.
Wiring used for the multiplex communication circuit (DCL) shall be twisted and support a maximum wiring distance of 9,820 feet when sized at 12 AWG. The design of the system shall permit use of IDC and NAC wiring in the same conduit with the DCL communication circuit.  Shielded wire shall not be required

All field wiring shall be supervised for open circuits and earth ground faults.

The Data Communication Link (DCL) loops recommended to be installed with a minimum of #18 AWG twisted pair wire.	Comment by Amin Nooranipour: Do we keep these conditions?	Comment by Neil Glenister: updated

Notification Appliance Circuits (NAC) recommended to be wired with not less than #16 AWG wire as required for proper end of line operating voltage. 

The FACP RS-485 wiring bus shall be twisted shielded pair and capable of operating system devices up to 4000 feet away from the main panel, without the use of additional power supplies, boosters or signal amplifiers. 

Terminal Boxes, Junction Boxes, and Cabinets

All terminal boxes, junction boxes and accessory cabinets shall be ULC listed for their intended purpose.

Primary AC Power and Grounding

The FACP shall be connected to a separate dedicated AC branch circuit (120VAC, 60Hz, 10A), maximum 15 amperes. This circuit shall be labeled at the main power distribution panel as FIRE ALARM. FACP primary power wiring shall be 12 AWG. The control panel cabinet shall be grounded in accordance with the requirements of the CEC.	Comment by Amin Nooranipour: Is this correct?	Comment by Neil Glenister: updated


[bookmark: _Toc201323540]FIRE ALARM CONTROL PANEL (Mircom FleX-Net 4000 Series FACP)

The FACP shall be from FleX-Net 4000 series networked fire alarm system and shall contain a microprocessor-based Central Processing Unit (CPU), which shall communicate with and control the following types of equipment used to make up the system: intelligent addressable smoke and thermal (heat) sensors, addressable modules, printer, annunciators, Digital Dialer and Communicators, and other system-controlled devices.

Acceptable FACP options:

	FX-4003-12N
	FX-4003-12NXTNDS
	FX-4017-12N
	FX-4009-12N
	FX-4000MNS

[bookmark: _Toc201323541]Main board (Mircom model FX-4000N):

· The control panel shall provide three dry contacts for the reporting of common trouble, common alarm, and common supervisory conditions. 
· Dry contacts shall provide form C (SPDT) connection and be rated at 1A at 24VDC.
· The control panel shall provide one 24 VDC @ 1.7A special applications output for auxiliary equipment. This auxiliary equipment output shall be power limited and equipped with an auto-resettable over-current protection.
· The control panel shall have a 12 Amp main power supply.
· The control panel shall provide a 24VDC, 400mA output for devices and equipment such as four wires sensors. This output shall be shut down when the reset button shall be activated. 
· The control panel shall include Four NAC lines capable of 1.7 amperes each at 24VDC or 5 Amperes total.
· The control panel shall provide connectors for Class A or Class B connection for each NAC output.
· Each control panel shall have a capacity of up to 16 conventional input/output adder modules.
· Where additional power is required, the Mircom INX-10A power supplies shall be used.

[bookmark: _Toc201323542]Main Display (Mircom models: DSPL-2440DS, DSPL-420DS and DSPL-420-16TZDS):

DSPL-420DS Main Display Module

The display shall be a 4 line by 20-character backlit LCD display or optional 24 lines by 40-character backlit LCD display.

DSPL-2440DS Graphic Main Display Module

The Graphic Main Display Module shall have a 24-line x 40-character backlit LCD display, Common Controls buttons and Four Status Queues with selector switches and LEDs for Alarm, Supervisory, Trouble and Monitor. Buttons shall have tactile feedback, and the display shall have high resolution and contrast to enable reading in different lighting conditions.

DSPL-420-16TZDS Main Display Module

The Main Display Module shall have a 4-line by 20-character backlit LCD display, Common Control buttons and Four Status Queues with selector switches and LEDs for Alarm, Supervisory, Trouble and Monitoring with an additional 16 LED points of annunciation. 

For all Mircom Mircom models, the following panel status shall be indicated by individual LEDs:

1) System Power (green LED). Illuminated when main AC power is within specs.	
2) Alarm queue (red LED). Flashes when a new alarm has been received.
3) Trouble queue (yellow LED). Flashes when a new trouble has been received.
4) Supervisory queue (yellow LED). Flashes when a new supervisory event has been received.
5) Monitor queue (yellow LED). Flashes when a new trouble has been received.
6) Ground Fault (yellow LED). Illuminated when a ground fault has been detected.

CPU Fault (yellow LED) shall be illuminated when processor is unable to perform its tasks.

The queues LED shall turn to steady ON when all related events have been reviewed by the system user through the queues navigation switches.

For all Mircom Mircom models the following functions shall be controlled by dedicated switches:

· Alarm Silence
· Fire Drill
· Alarm Acknowledge (“automatic Alarm signal cancel”) 
· Alarm Reset
· Trouble Silence
· Lamp Test
· On screen menu key
· Menu Navigation keys (left, right, up and down screen scroll)
· Info key for getting more information on displayed event
· OK key to accept menu items
· Cancel key to exit menu items
· Queue navigation and acknowledge keys (one for each queue)

[bookmark: _Toc201323543]Programmable Input Switch Display Adder (Mircom models IPS-2424DS, IPS-4848DS)

The input switch adder module shall be used to provide either 24 or 48 programmable switches for functions such as Zone bypass. Each switch shall be equipped with a yellow LED for indicating a trouble condition and with a dual color LED (red and yellow) to indicate an active condition. Active LED color shall be configurable according to the requested function. It shall have on-site labelling capacity for each switch

[bookmark: _Toc174353052][bookmark: _Toc201323544]Programmable LED Display Adder (Mircom model RAX-1048TZDS)

The LED display adder shall be used to provide 48 programmable pairs of LED indicators, one yellow and one red with on-site labelling capability.

[bookmark: _Toc174353053][bookmark: _Toc201323545]Programmable Fan Damper Adder (Mircom model FDX-008W, FDX-008WKI)

The Fan Damper display adder shall be used to provide fan damper control. Each adder shall provide 8 switches with three non-momentary positions: OFF - AUTO - MAN control. LEDs should be provided to indicate the state of each fan controlled by a switch and to report eventual trouble condition if the fan system has proving capability. Mircom model FDX-008KI adder shall be used where one key-switch activated zone is required; this replaces one switch on the module.

[bookmark: _Toc174353054][bookmark: _Toc201323546]Network Interface Module (Mircom model FNC-2000) and Fiber Options

The control panel shall have provision for the installation of a network interface card. This shall enable up to 63 control panels to work together in a peer-to-peer high speed network. Using the recommended wiring, the network shall work with distances of up to 4000ft between control panels.

Overall connection between panels must be selectable to be open ended (class B) or looped back (class A).

Where loop connection is selected for the network, a single short, open or ground fault shall be detected but shall not affect system operation. When multiple wiring faults result in isolation of sections of the network, each individual section shall continue to operate normally without compromising alarm detection and annunciation in the related zones.

Flex-Net shall support both Single and Multi-Mode fiber optic communication by installing the FOM-2000-UM module on top of the FNC-2000 module.

For Single Mode fiber, the FOM-CONN-SM Fiber Optic Module Connector (pack of 2) shall be plugged into the FOM-2000-UM.

For Multi Mode fiber, the FOM-CONN-MM Fiber Optic Module Connector (pack of 2) shall be plugged into the FOM-2000-UM.
Any combination of single mode, multi mode and copper (2 methods per node) shall be able to be used simultaneously.

DCL Modules (Mircom model ALCN-960MISO and ALCN-960D)

Additional DCL circuits shall be supported through adder master and daughter board quad loop controller modules. Each master shall have a dedicated central processor unit (CPU) and shall support two fully loaded DCL lines. Up to 7 master boards and 7 daughter boards per Panel.

The daughter shall provide two additional DCL lines.

A list of acceptable devices is provided in the section covering initiating devices. 
  
DCL lines shall be capable of Class B (single ended) or Class A (looped) wiring arrangement without affecting the total number of DCL lines or devices supported by the system.

Each DCL shall be capable of supporting 240 addresses of any type.

[bookmark: _Toc174353057][bookmark: _Toc201323549]Control Panel Conventional Adder Modules (Mircom models DM-1008A, SGM-1004S, RAM-1008A)

Conventional input devices can be supported by the DM-1008A conventional input circuit adder module mounted inside the control panels. Each module shall provide four Class A detection or eight Class B circuits.  Up to 128 conventional Class B circuits can be connected to a control panel.

Additional NACs circuits can be support by the SGM-1004S NAC circuit adder modules mounted inside the control panels. Each module shall provide Four NAC outputs, with built-in synchronization, with connectors for Class A or Class B wiring of each circuit.

Programmable dry contact relays can be support by the RM-1008A Relay Circuit adder module mounted inside the control panels. Each module shall provide 8 form C (SPDT) contacts rated at 1A at 24VDC and shall be individually programmable.

[bookmark: _Toc174353058][bookmark: _Toc201323550]Polarity Reversal/ City Tie Module (Mircom model PR-300)

The polarity reversal/city tie module provides the system with a supervised city tie connection (24VDC/200mA max) and a polarity reversal connection (24VDC (open circuit),8mA max (shorted)) It shall be compact and shall be mounted inside control panel. 

The control panel shall have provision for disabling the unit for system testing.

[bookmark: _Toc174353059][bookmark: _Toc201323551]UDACT Communications Module (Mircom model UDACT-300A)

The UDACT digital Communication Module allows the system to transmit addressable point information to a central station. It shall be compact and shall be mounted inside control panel.


[bookmark: _Toc201323552]Main Power Supply (c/w Panel)

The control panel main power supply shall be 120VAC 60Hz and shall have over-current protection.

The quality of the AC power shall be monitored by the control panel. There shall be an automatic transfer of power to the back-up power source when AC voltage falls under a level where panel performance is compromised.

[bookmark: _Toc201323553]Standby Power (Mircom models BAT-12V Series Batteries)

The batteries shall be sized according to system requirements calculated in the installation manual of the control panel. Upon loss of Primary (AC) power to the control panel, the batteries shall have sufficient capacity to power the fire alarm system for required standby time [ ] hours followed by [ ] minutes of alarm.

The batteries are to be completely maintenance free. No liquids are required. Fluid level checks for refilling, spills, and leakage shall not be required. Sealed lead-acid batteries shall be used to provide 24VDC standby power.

The battery charger shall be monitored for integrity and a trouble shall be indicated if battery charging is no more possible or if the battery is disconnected. The battery charger shall provide full recharge of the selected batteries as per ULC requirements. 

[bookmark: _Toc201323554]Enclosures

The enclosures back-boxes and doors must be made of heavy gauge steel. They must be suitable for flush or surface mounting.

All enclosures doors must be equipped with a key lock. On all enclosures where user access is allowed, a dead-front cover must be used for protection.

[bookmark: _Toc201323555]Printer (Mircom model PTR-2000-1)

A printer shall be available to record events and status logging. It shall be a dot matrix type with continuous tractor feed and internal menu driven program.
It shall be provided with a RS-232C serial interface suitable for 9600bps data rate.

[bookmark: _Toc174353085][bookmark: _Toc201323556]Control Panel Programming

Programming of the system shall be executed by an authorized technician.

Update firmware to the latest available version at project completion.

The system shall be expandable and reprogrammable at any time up to the system’s maximum capacity.

The operating system shall be field programmable for program changes and shall not require any factory modifications.

[bookmark: _Toc201323557]NAC EXPANDER / BOOSTER POWER SUPPLY (Mircom models INX-10A, INX-10AC)

It shall have an AC power input rated for either 120VAC 60Hz or 220VAC 50Hz operation.

The batteries shall be sized according to system requirements calculated in the installation manual. 

The battery charger shall provide full recharge of the selected batteries as per UL requirements.

The battery charger shall be monitored for integrity and a trouble shall be indicated if battery charging is no more possible.

The NAC booster power supply shall provide five power-limited outputs rated at 2.5A @ 24VDC. Outputs shall be selectable to be always used for NAC (active during alarms) or power supply duty (active).

Outputs configured as NAC shall be configurable for Steady, Temporal Code, California Code and March Time rates.

The NAC booster power supply shall provide a DCL interface allowing it to be controlled as an addressable intelligent device.

The outputs configured for NAC duty shall also be controllable by analog ON/OFF inputs if the DCL interface is not used.

The NAC booster power supply shall have built-in protocols for industry-standard devices such as horns and strobes from Amseco, Gentex, System Sensor and Wheelock.

Configuration of the NAC booster shall be done through DIP switches only.

The INX-10A shall be compatible with both AP and MP protocols.

The INX-10A Mircom model shall be a standalone enclosure with red door, the INX-10AC Mircom model shall be installed in a listed fire alarm control enclosure.  

[bookmark: _Toc201323558]REMOTE ANNUNCIATORS (Mircom models RAXN-4000LCD, RAXN-4000LCDGC)

The remote annunciators shall provide the same display, controls and indicators as the control panel’s main display.

The remote annunciators shall use the same RAX-1048TZDS display adder modules as the control panels to provide programmable switches and LED indicators.

The remote annunciators shall be able to accommodate the same paging microphone modules and master telephone modules used on the control panel.

Remote annunciators’ enclosures shall be made of heavy gauge steel with a lockable door. They shall be suitable for recessed or surface mounting as applicable.

The RAXN-4000LCD provides a chromatic LCD display, the RAXN-4000LCDGC provides a colour LCD display.

[bookmark: _Toc201323559]AUDIO (Mircom model 6000 Series)

The audio system shall provide clear and intelligible emergency voice communication, capable of broadcasting evacuation, alert, and paging messages throughout the facility. It shall provide zoned emergency multi-channel digital audio with emergency paging and fire evacuation, supports automatic and manual message activation, live paging from the control panel or remote microphones, and ensure intelligibility in compliance with applicable codes and standards.

The system shall have at minimum, the following requirements:

a. Support distributed audio with up to 10 audio cabinets (1 main plus 9 expansion audio cabinets) per node. Maximum of 575 Watts per expansion cabinet and total wattage per node is up to 5575W. Up to 2,000ft between audio cabinets.

b. Up to 100 audio zones per node, 4788 audio amplifiers per Network system.

c. Flexible modular 100W digital amplifiers, 25 Volt or 70 Volt, with options of audio wattage combinations per amplifier (1 X 100W, 2 X 50W, 1 X 75W + 1 X 25W, 4 X 25W), with Four audio Channels EVAC, Alert, Paging and External Audio. Optional redundant backup amplifier per node. All speaker circuit wiring shall be terminated to terminal blocks on the amplifier card cage allowing for quick swapping of amplifier cards.

d. Each amplifier circuit can be Class A and Class B field wired. Speaker circuit capable of either Class A or B wiring without additional hardware.

e. Digital Messages with memory capacity up to 5mb of audio messages in total; capable of hundreds of unique messages. 

f. Provides the NBCC-2020 sleeping space requirement to produce a low frequency of 520 Hz ±10% with a square wave or its equivalent.

g. Built-in alert tone patterns including March Code, California, Steady, Alert Tone, Temporal, 520 Hz, Continuous Whoop, or No Tone, all field programmable. The system can be programmed to produce a pre-announce and post-announce tone prior to transmitting a message.

h. Supports 24-hour background music from external audio source (where allowed) and each amplifier can play back on a separate audio channel, with amplifier supervision during non-fire use.

i. Capable of detecting and annunciating the following conditions: Loss of Power (AC and DC), System Trouble, Ground Fault, Alarm, Microphone Trouble, Message Generator Trouble, Tone Generator Trouble, and Amplifier Fault.

j. On-board battery charger supporting charging up to 80 AH batteries, with the cabinet capable of holding up to 55 AH batteries. An optional battery cabinet shall be available for oversized batteries.

1. The Emergency and Fire Alarm Audio System shall be fully supervised, including supervision of the microphone, amplifier output, message generator, speaker wiring, and tone generation.

2. Speaker outputs shall be fully power-limited.

3. Amplifiers shall be independently powered and protected to eliminate a short on one circuit from affecting other circuits.

4. The Emergency and Fire Alarm Audio System shall provide full supervision in both active alarm and standby conditions.

[bookmark: _Toc174353063][bookmark: _Toc201323560]Audio Controller (Mircom model ANC-6000)

The audio controller shall handle the control and supervision of the audio sub-functions and shall provide the required stored alarm messages or tones generation.

The audio controller shall perform continuous supervision of amplifiers, speaker circuits and other audio functions. Should a problem occur, the audio system shall report the specific information as to the type of failure (e.g., microphone trouble, tone trouble, etc.).





[bookmark: _Toc174353064][bookmark: _Toc201323561]Network Master Paging Control Panel Module (Mircom models QMP-6101N, QMP-6101NV)

The Microphone module shall be used to provide live paging capability on the audio system.

The module shall provide a hand-held microphone with a push-to-talk switch and a coiled cord. 

There shall be a recess in the module enclosure to store the microphone when not in use. 

Microphone connections and wiring shall be supervised, and a trouble shall be indicated in case of failure.

The module shall have the following switches:

· All-Call: Selects all zones for live paging.
· Warden page: Allows the use of a remote telephone for live paging.
· Page to Evac: Redirect the paging signal to the zones getting evacuation signals.
· Page to Alert: Redirect the paging signal to the zones getting alert signals.
· All-Call Minus: Prevents selected zones from getting live paging.
· Page cancel: Cancels all current zone selection.

The module will have the following LED indicators:

· Green activation confirmation LEDs for All-Call, Warden Page, Page to Evac, Page to alert and All-Call Minus functions.
· Green LED labelled “AC on”.
· Green LED for indication that the paging call can be initiated labelled “Page ready”.
· Yellow LED for indication of off-normal conditions: Common trouble, amplifier trouble and microphone trouble.

[bookmark: _Toc174353065][bookmark: _Toc201323562][bookmark: _Toc174353066]Paging and Telephone Selectors Switches Module (Mircom models QAZT-5302DS, QAZT-5348DS)

The input switch adder module shall be used to provide 24 or 48 programmable switches for functions such page zone selection, fire phone handset selections, and digitized message selection.

Each module annunciates and controls up to 24 or 48 audio zones. There shall be one button and two LEDs per zone. The lower amber LED shall indicate Zone trouble. The upper green LED shall indicate whether that zone is selected for voice paging via the master microphone. 

Paging zone selection buttons toggle ON and OFF voice paging for that zone 

Where multiple microphones are used, a priority system shall allow control of the paging function as per an order determined by the authority overseeing the installation.

[bookmark: _Toc174353067][bookmark: _Toc201323563]Amplifier (Mircom models QAD-6425-70, QAD-6425-25)

Amplifier shall support:
 
· Digital Audio
· 25 or 70V Amplification
· Maximum Four class A or B speaker zones per amplifier
· Up to 100 Watt per amplifier
· Four audio Channels EVAC, Alert, Paging & External Audio
· Auxiliary Audio Input with amplifier supervision during non-fire use
· 24-hour background music from external audio source


Each amplifier can play back on a separate audio channel
Amplifiers’ firmware is field upgradable
Each amplifier is field configurable with jumpers provided for the following options: 
· 4X25W 
· 2X50W 
· 1X100W
· 1X75W + 1X25W

For maximum reliability, each speaker line shall be driven from a distinct amplifier.

[bookmark: _Toc174353068][bookmark: _Toc201323564]Control Panel Firefighters Master Handset (Mircom models QMT-5302N, QMT-5320NV)

A Master handset module shall be present at the control panel providing the system user interface.
 
The Master handset module shall provide the following switches: 

· Warden page: Allows the use of a remote telephone for live paging.
· Deselect All: Cancels all telephone zones selection.
· Call control: Initiate a call to other Master handsets in the system.

The Master handset module shall provide the following switches: 

· A yellow LED for trouble indication
· A green LED for incoming calls indication.
· A green LED to indicate initiation of call control function.

Audio Power Supply (Mircom model QPS-6650)

Audio power supply shall provide 27 AH @ 24V DC, rated at 120 VAC, 60 Hz. Power supply ratings shall be 120VAC, 6.1A, 732 Watts.
 
Provides charging for up to 80 AH batteries. 

[bookmark: _Toc201323567]PERIPHERALS

Addressable Devices General Requirements

A. Addressable devices shall be programmed using the MIX-4090 programming tool, which allows for easy address assignment, re-addressing, and reading of device type, manufacturing date, and firmware version. Addressable devices that use binary-coded address settings, such as rotary dials or DIP switches, are not acceptable.

B. Sensors shall be addressable and intelligent and shall connect with two wires to the fire alarm control panel signaling line circuits.

C. Addressable smoke and thermal (heat) sensors shall provide dual alarm and power/polling LEDs.
Both LEDs shall flash under normal conditions, indicating that the detector is operational and in regular communication with the control panel, and LEDs shall be placed into steady illumination by the control panel, indicating that an alarm condition has been detected. An output connection shall also be provided in the base to connect an external remote alarm LED.

D. Using software in the FACP, sensors shall automatically compensate for dust accumulation and other slow environmental changes that may affect their performance. The sensors shall be listed by ULC as meeting the calibrated sensitivity test requirements of CAN/ULC-S529 Standard.

E. Sensors shall be ceiling-mount and shall include a separate twist-lock base with tamper proof feature. Base options shall include a base with a built-in local sounder rated for a minimum of 85 DBA, a relay base, and an isolator base designed for Class A applications.

F. Sensors shall provide a test means whereby they will simulate an alarm condition and report that condition to the control panel.

G. Sensors shall also store an internal identifying type of code that the control panel shall use to identify the type of device (PHOTO, THERMAL).

H. Sensors shall provide address-setting means using decimal switches

[bookmark: _Toc201323568]Addressable Intelligent Sensors (Mircom models MGC 4000 Series)

All sensors shall be of the detachable head, twist-lock, and plug-in type. Sensors should have a built-in test feature. Different LED colors for Alarms and Troubles. Use advanced software algorithms for fire detection. Protect against nuisance alarms caused by dust, insects or other debris. Provide a unique Anti-Tamper feature for additional security.
 
Each sensor head occupies any of the 240 possible Intelligent Sensor addresses on the data communication link circuit (DCL) loop. It responds to regular polls from the system and reports its type and status. Sensors shall have an integral LED for alarm indication. 

Addressable devices shall use the MIX-4090 Addressable Device Programmer for easy address configuration.

The MIX-4110 and MIX-4110-ISO Photoelectric Smoke Sensors shall be analog, intelligent, addressable devices that operate using the light-scattering principle (LED light source and photodiode receiver). Sensors shall be corrosion-resistant and easily cleanable. The ISO Mircom model shall incorporate a built-in bi-directional short-circuit isolator to protect against wiring faults and loop failures, and to facilitate easy replacement. Systems requiring non-integrated isolation will not be accepted.

MIX-4120 and MIX-4120-ISO Photoelectric Thermal Sensors shall be an addressable intelligent smoke sensor with a 135 deg. F fixed thermal sensor in a single sensing device. The ISO Mircom model shall incorporate a built-in bi-directional short-circuit isolator to protect against wiring faults and loop failures, and to facilitate easy replacement. Systems requiring non-integrated isolation will not be accepted.

The MIX-4030 and MIX-4030-ISO Tri-Mode Thermal Sensors shall be intelligent, analog addressable devices incorporating a thermistor sensing circuit. They shall support three modes: 135°F Rate-of-Rise, 135°F Fixed Temperature, and 190°F Fixed Temperature. Alarm temperature settings shall be field configurable. Systems requiring separate sensors for different temperature modes will not be accepted. The ISO Mircom model shall include a built-in bi-directional short-circuit isolator to protect against wiring faults and loop failures.

MIX-4131 and MIX-4131-ISO High Heat Sensor – TBA

MIX-4121 and MIX-4121-ISO Photoelectric Thermal Carbon Monoxide Sensor – TBA

MIX-4140 and MIX-4140-ISO Carbon Monoxide Sensor - TBA




[bookmark: _Toc201323569]Bases for MGC 4000 Sensors (Mircom models 4000 Series)

The field connections shall be made on a Mircom MGC 4000 Series base equipped with self-wiping contacts for the connection of the sensor head. 

Standard bases shall be either the MIX-4001 6” Sensor Base with Flange or MIX-4002 4” Sensor Base without Flange.

Mircom MGC 4000 Series bases with remote alarm indicators, relays or audible alarm indicators options shall be provided where required: 

MIX-4003R Relay Base shall provide one form C (SPDT) contact rated at 2A @ 30VDC or 0.5A @ 125VDC for the MGC 4000 series of sensors. Does not require DCL loop address, using MGC 4000 sensor sub-point addressing for seamless integration.

MIX-4003-S Sounder Base shall provide local and general alarm capability for the MGC 4000 series of sensors and shall be programmed from the fire alarm system. Does not require DCL loop address, using MGC 4000 sensor sub-point addressing for seamless integration.

MIX-4003-LF Low Frequency Sounder Base shall provide local and general alarm capability for the MGC 4000 series of sensors and shall be programmed from the fire alarm system. Meets NFPA 72 for low frequency sounder codes, emits a 520 Hz ± 10% square wave tone. Does not require DCL loop address, using MGC 4000 sensor sub-point addressing for seamless integration.

Addressable Duct Detector (Mircom model MIX-4010-DUCT)

Duct Detector shall be an addressable intelligent photoelectric smoke sensor designed to detect smoke in air duct systems.

Duct Detector should come complete with duct detector housing and intelligent smoke sensor head; the sensor head should continuously check for air obscuration and report it to the FACP. 

Operate in air velocity ranges from 300ft/min to 4,000ft/min, allowing use in many settings.

Adjust to multiple mounting configurations using a flexible mounting bracket, allowing simple and easy installation.

Include test port to provide functional smoke testing with access cover in place.
Come with a clear cover that allows visibility of status LED’s.

Utilize a one-pipe sampling tube that provides both sampling and exhaust in the same tube. Duct sensors which require more than one tube are not acceptable.

Various sample tube lengths should be available to suit any application.

[bookmark: _Toc174353077][bookmark: _Toc201323570]Manual Pull Stations, Lexan (Mircom models MPS-800 Series)

The manual pull stations shall be made of red LEXAN and be compatible with standard single gang back boxes. They shall meet ADA requirement of closed-fist operation. Pull station shall be activated by pulling a handle marked with “PULL HANDLE” symbol.

Pull stations shall be addressable and be compatible with other addressable devices on FleX-Net FX-4000 Fire Alarm Panels. Available Mircom Mircom models shall be single-stage (MPS-810MP), two-stage (MPS-802MP) and two-stage with maglock release (MPS-822MP).

The pull station shall require a reset key to restore the handle the normal position.

The pull station should come with quick-connect leads for ease of installation.
[bookmark: _Toc201323571]Manual Pull Stations, Aluminum (Mircom models MS-400 Series)

The manual pull stations shall be made of aluminum and be compatible with standard single gang back boxes. The manual station shall be single action activated by pulling a handle marked “PULL HANDLE”. Comes with plastic rod break glass option.

Pull stations shall be addressable and be compatible with other addressable devices on Flex-Net FX-4000 Fire Alarm Panels. Available Mircom Mircom models shall be single-stage (MS-401MP), two-stage (MS-402MP), single-stage w/additional N.C. switch (MS-407MP).

The pull station shall requires a tool or screwdriver to restore the handle to the normal position. Two-stage Mircom model comes with a key for two-stage initiation.

[bookmark: _Toc174353079][bookmark: _Toc201323572]Manual Pull Stations, Die-Cast Metal (Mircom models MS-700 Series)

The manual pull stations shall be made of die-cast metal and be compatible with standard single gang back boxes. Double-action pull stations shall be activated by pushing the “PUSH BAR”  then pulling the  “PULL HANDLE” handle. Comes with plastic rod break glass option.

Pull stations shall be addressable and be compatible with other addressable devices on Flex-Net FX-4000 Fire Alarm Panels. Available Mircom Mircom models shall be single-stage (MS-710MP), and two-stage (MS-702MP).

The pull station shall require a CAT-30 key to restore the handle the normal position. Two-stage Mircom model comes with a key for two-stage initiation.

[bookmark: _Toc174353080][bookmark: _Toc201323573]Addressable Modules (Mircom models MGC 4000 Series)

MIX-4040 Dual-Input Monitor Modules shall be used to monitor the status of alarm, supervisory and monitor dry contacts. Automatically set inputs to single Class A or dual Class B according to the configuration sent by the fire alarm panel. Monitors one point in Class A or two independent points in Class B. Class B only requires one DCL loop address, using MGC 4000 sensor sub-point addressing for seamless integration.

MIX-4041 Mini Dual-Input Monitor Module shall be used where pig-tail connections are acceptable and to monitor the status of alarm, supervisory and monitor dry contacts. Automatically set inputs to single Class A or dual Class B according to the configuration sent by the fire alarm panel. Monitors one point in Class A or two independent points in Class B. Class B only requires one DCL loop address, using MGC 4000 sensor sub-point addressing for seamless integration.

MIX-4042 Module Compatible with Conventional Two Wire or 4-20mA devices. When configured for conventional devices, the module will automatically handle Class A or Class B lines. Monitors the current used by the devices and reports alarms and troubles accordingly. Requires one DCL loop address.

MIX-4045 Dual Relay Module shall provide two individually controllable DPDT sets of electrically isolated contacts per module. The contact rating shall be 2 amps at 24 VDC or 0.5 amps at 120 VAC. Controls one contact in Class A or two independent contacts in Class B. Class B only requires one DCL loop address, using MGC 4000 sensor sub-point addressing for seamless integration.

MIX-4046 Supervised Output Module. Device automatically selects application (mode) as directed by the panel configuration at start-up. Output side shall be supervised when contact is set to open (reset) condition. When activated, the contacts shall be connected to the input port. Automatically set inputs to single Class A or dual Class B according to the configuration sent by the fire alarm panel. Monitors one point in Class A or two independent points in Class B. Class B only requires one DCL loop address, using MGC 4000 sensor sub-point addressing for seamless integration. One device can be configured to cover three applications: Supervised Power Output, Speaker 25V/70V or Fire Phone; systems requiring multiple devices for these applications will not be accepted.
MIX-4070 Short-circuit Isolators for DCL line shall be used to isolate DCL sections from a short-circuit happening in another zone, allowing the remaining devices to continue operating. Self-restoring feature, the module automatically restores the entire circuit to normal condition when the short circuit is removed. Device does not use an address on the DCL.

[bookmark: _Toc174353081][bookmark: _Toc201323574]Addressable Multi-Modules (Mircom models MGC 4000 Series)

MIX-4040-M Multi-Input Module provides either 6 Class A or 12 Class B inputs for contact devices. Monitors up to 12 independent input circuits with only one address through sub-addressing when configured as Class B. Provides individual Alarm, Trouble and DCL Communication Status LED’s. Installs in either the BB-4002R, BB-4006R enclosures or optional mounting bracket kit to allow mounting in any ULC listed back boxes.

MIX-4041-M Multi-Relay Module provides 8 form C (SPDT) 2A rated contacts @ 30VDC or 0.5A @ 125VAC. Controls 8 independent relay circuits with only one address through sub-addressing. Provides group activation capability for fast reaction time. Installs in either the BB-4002R, BB-4006R enclosures or optional mounting bracket kit to allow mounting in any ULC listed back boxes.

MIX-4070-M Multi-Isolator Module provides 8 electrically isolated sections. Allows the DCL loop to continue operating if a short or open circuit occurs on one or more isolated sections. Must self-restore once the issue has been resolved. Installs in either the BB-4002R, BB-4006R enclosures or optional mounting bracket kit to allow mounting in any ULC listed back boxes.

[bookmark: _Toc174353083][bookmark: _Toc201323580]Conventional Smoke Detector (System Sensor i3 Series)

The conventional smoke detector shall be one of the models listed below as required and as specified on the project plans:

C2W-BA  2 wire direct smoke detector, photoelectric type.

C2WT-BA  2 wire direct smoke detector, photoelectric type, complete with thermal detector.

C2WTR-BA  2 wire direct smoke detector, photoelectric type, complete with thermal detector and relay contacts.

C2WTA-BA  2 wire direct smoke detector, photoelectric type, complete with thermal detector and audible sounder.

[bookmark: _Toc201323581]Conventional Beam Smoke Detector (System Sensor OSI-RA-SS)

The beam smoke sensor shall be a 4-wire conventional reflector-type linear optical beam smoke detector with automatic drift compensation. It shall provide a wide 12° field of view with long range coverage of 5-100 m (16-328 ft) with a 50° horizontal and 20° vertical beam adjustment.

It shall be highly resistant to building movement; tolerates +/- 1° movement, resistant to strong light sources; does not alarm when saturated by sunlight and resistant to solid object intrusion.

It shall be remote test station capable for electronic simulated smoke test from ground level, with standby, fault and alarm LED indicators visible from the front and bottom.








Notification Appliances (Mircom models SPP, SPPS and 400 Series)

Strobes intended for Fire-Alarm signaling, shall have a clear lens and shall have a white housing with red “FIRE” lettering.

Speakers and speaker strobes for Fire-Alarm shall operate from either 25VRMS or 70VRMS and offer taps at 1/4W, 1/2W, 1W and 2W.  Speakers shall produce 80 to 89dBA at 10ft over the power range. The frequency response shall equal or exceed the 400 to 4000Hz range.
Ceiling mounted speakers shall be SPP-104 Series Speakers 25V or 70V, red or white, with field selectable power settings: ¼, ½, 1, 2 Watts.

Wall mounted speakers shall be SPP-204 Series Speakers 25V or 70V, red or white, with field selectable power settings: ¼, ½, 1, 2 Watts. 
 
Ceiling mounted speaker strobes shall be SPPS-104 Series Speaker Strobes 25V or 70V, red or white, with field selectable power settings: ¼, ½, 1, 2 Watts, and field selectable candela settings: 15, 30, 75, 110, 125 or 15/75 cd.

Wall mounted speaker strobes shall be SPPS-204 Series Speaker Strobes 25V or 70V, red or white, with field selectable power settings: ¼, ½, 1, 2 Watts, and field selectable candela settings: 15, 30, 75, 110, 185 or 15/75 cd.

Wall and Ceiling mounted weather protected Speakers shall be SPP-204-WP Series Weather Protected Speakers (25V or 70V, red), c/w enclosure, with field selectable power settings: ¼, ½, 1, 2 Watts. 
 
Wall mounted weather protected Speaker Strobes shall be SPPS-204-WP Series Weather Protected Speaker Strobes (25V or 70V, red), c/w enclosure, with field selectable power settings: ¼, ½, 1, 2 Watts and field selectable candela settings: 15, 30, 75, 110, 185 or 15/75 cd.

Stand-alone Fire Alarm Strobes shall be Mircom 400 series. The candela output shall be field selectable with multiple settings from 15cd up to 110cd or 185cd depending on the device. The voltage input can be either regulated DC or full wave rectified (FWR) 24-volt operation with an operating range from 16 to 33 RMS. The device shall be clearly marked with the word “FIRE”. The strobes can be synchronized using built-in sync on the FleX-Net FACP, INX-10A Booster Power Supply or by using a MIX-4050 sync module. The 400 series signals may be surface mounted using a BB-400 series surface mount back box, or, by utilizing a universal mounting plate they may be mounted on a 4” square electrical box.

Ceiling mounted Strobes shall be FS-400C Series Strobes, red or white, with field selectable candela settings: 15, 30, 75, 110, or 15/75 cd.

Wall mounted Strobes shall be FS-400 Series Strobes, red or white, with field selectable candela settings: 15, 30, 75, 110, 185 or 15/75 cd.

Wall mounted weather protected Strobes shall be FS-400-WP Series Weather Protected Strobes, red or white, c/w enclosure, with field selectable candela settings: 15, 30, 75, 110, or 15/75 cd.

Stand-alone Fire Alarm Horns and Horn Strobes, for non-audio systems, shall be Mircom 400 series, with multiple field-selectable audible settings: Temporal, Continuous, March Time and 20BPM, with High and Low volume settings. The candela output shall be field selectable with multiple settings from 15cd up to 110cd or 185cd depending on the device. The voltage input can be either regulated DC or full wave rectified (FWR) 24-volt operation with an operating range from 16 to 33 RMS. The device shall be clearly marked with the word “FIRE”. The horn shall be listed to UL standard 464, Audible Signaling Devices for Fire Alarm and Signaling Devices and ULC-S525, Audible Signal Devices for Fire Alarm Systems. The device can be synchronized using built-in sync on the FleX-Net FACP, INX-10A Booster Power Supply or by using a MIX-4050 sync module. The 400 series signals may be surface mounted using a BB-400 series surface mount back box, or, by utilizing a universal mounting plate they may be mounted on a 4” square electrical box.
Ceiling mounted Horns shall be FH-400C Series Horns, red or white, with field selectable High or Low volume and audible settings.

Wall mounted Horns shall be FH-400 Series Horns, red or white, with field selectable High or Low volume and audible settings.

Ceiling mounted Horn Strobes shall be FHS-400C Series Horn Strobes, red or white, with field selectable High or Low volume, audible settings and field selectable candela settings: 15, 30, 75, 110, or 15/75 cd.

Wall mounted Horn Strobes shall be FHS-400 Series Horn Strobes, red or white, with field selectable High or Low volume, audible settings, and field selectable candela settings: 15, 30, 75, 110, 185 or 15/75 cd.

Ceiling or Wall mounted weather protected Horns shall be FH-400-WP Series Horns, red or white, c/w enclosure, with field selectable High or Low volume and audible settings.

Wall mounted weather protected Horn Strobes shall be FHS-400-WP Series Horns, red or white, c/w enclosure, with field selectable High or Low volume, audible settings and field selectable candela settings: 15, 30, 75, 110, 185 or 15/75 cd.


[bookmark: _Toc174353072][bookmark: _Toc201323583]GLOBAL EVENT GRAPHIC WORKSTATION (Mircom model OpenGN)

General:

The global event graphic workstation shall monitor buildings and campuses in both 2D and 3D representations with full-colour scalable vector graphics. Graphic workstations unable to provide 3D scalable vector graphics are not acceptable.

The global event graphic workstation shall be UL 864 listed for control when installed on a UL certified computer.
 
The monitoring and control graphic workstation shall communicate with the fire alarm network(s) via supervised Ethernet port using IP communications protocol with full command and control capability. The graphic workstation shall be capable of monitoring multiple fire alarm Networks Systems via Ethernet using IP protocol communications from any location. Networks can be monitored independently, and all information shall be stored locally in a database format. Graphic workstations unable to provide remote monitoring of multiple fire alarm systems are not acceptable.

The graphic workstation must be protected by passwords to operate common control functions from the workstation including acknowledging, silencing, and resetting of fire alarm functions. 

The graphic workstation must be capable of generating reports in multiple formats with ability to filter by building/area, device type, and/or activation type.

Capable upon receipt of any event to activate an audio WAV file over the workstation speakers alerting the operator to an event and providing detailed textual instructions on a ‘per device’ basis.  Additionally, a visual graphic indication color coded for the event type shall appear for the affected device.

In control mode the graphic workstation shall be able to activate preset switches on the FACP to perform operations related to fire system control and maintenance.

The graphic workstation must allow for leader node for control and follower nodes for auxiliary monitoring, graphic workstations unable to provide this will not be accepted.



Operator interface:

The operator interface shall manage and configure the different screen (window) layouts for the operator System Control to be display simultaneously on the screen.  

The operator interface shall provide support for dual monitor mode. 

It shall be possible to limit functions to access groups so that they load when a user from that access group logs in. 

User authentication shall be provided using access groups with defined permissions and with support of multiple user accounts per access group.

Event list display:

All events shall be displayed in the order of priority and remain until they are acknowledged, each event and notification shall be color-coded. The event type, description, location, date and time and count information shall be displayed for each event in columns on each tab. 

Once the event has been acknowledged, a visual indicator showing the event has been acknowledged shall be presented to the operator and logged to the database. 

The following colour Coding of events and notifications shall be used.
a) Red – Mass Notification or Fire Alarms.
b) Orange – Supervisory or Security Alarm
c) Yellow – Troubles
d) Blue – Monitor Points or Security Points
e) Green – Restored to normal.

The current events tab shall display all of the events that have taken place in the system up to a maximum of 1,000 events. All other events shall be stored in the database and accessible via a separate “event log” window. Extensive event logging up to 500,000+ events with status notations for report customization. Graphic workstations unable to store more than 500,000 events are not acceptable.

Workstation Event Logging and Reports Print Filter:

Filters shall be made available through configuration for events to be printed or reported from the workstation. The following filters shall be provided:
a) Alarms
b) Supervisory
c) Monitor
d) Troubles and Security events 
e) Time of Day
f) Location of the Event

The following pre-programmed reports shall be available:

· Alarm Report – Print only Alarm events.
· Alarm and Supervisory Report – Print only Alarm and Supervisory events.
· Maintenance Report – Print all events.
· Location Report – Print all events of a specific building/floor.
· Time Period Report – Print all events from a date range.

Graphic workstations unable to provide the filters and reports as listed will not be accepted.




Facility 3D Event Management Interface:

The graphic workstation shall provide a 3D event management interface shall display facilities organized by building, floor, and device. 

Upon event activation it shall:

Provide the opportunity to display the device custom take action message with a minimum of 500 characters. The custom message shall provide instructions to the operator on what to do, information on the event/device and possible hazards. Provides 3D visual representation of new device status. Graphic workstations unable to provide a 3D representation will not be accepted.

On Screen Controls: 

The system shall provide on-screen buttons for:

a) Acknowledge 
b) Signal Silence
c) Buzzer Silence
d) Fire Drill
e) Total Evac
f) Reset, and Silence Workstation
g) Network View
h) 3D View
i) 2D View

Facilities rendering:

The system shall display site plan vector rendering of campus, building or facility, with optional vector rendering of building profile and every level of building floor plan map.  Operator shall be able to zoom to any desired level without pixilation when a vector-based input file is used for the campus, building or floor.

The buildings of the campus shall be presented as a set of stacked 2D floor plans to create a transparent 3D image of the building.

Devices shall be visible through the transparent floors when looking “through the top” of a building in birds eye view camera position.

Device activation animations shall also be visible through the transparent floor plans as above from ‘birds eye view’ camera position.

Optional browser window:

The software shall have the ability to customize each Access Level with the ability to limit system restrictions and shall be password protected. It shall provide a minimum of 128 users with access levels.
 
Graphic maps and floor plans:

It shall be possible to import graphic floor plans from several different graphic file formats. 

Drawing display shall allow for zoom out to full floor view or zoom in to individual device location. It shall be possible for the operator to manually zoom down, using the PC mouse or multi-touch, to any portion of a vector-based graphic without aliasing, artefacts, or pixilation of the image. Systems using a static two picture method for zooming are unacceptable. Preset-only zoom levels shall not be considered equivalent.

It shall be possible to place buildings in their respective geographic location on the campus layout plan. The system must have available floor plan legend to identify locations on floor plan key view.
There shall be toggle buttons on screen for all drawing levels that allow instant migration to the previous and next building compared to the building currently being displayed on screen.

There shall be toggle buttons on screen for all drawing levels that allow instant migration to the previous and next floor compared to the floor currently being displayed on screen.

The system shall provide the following Floor Plan features:

a) All Exterior and Interior Walls furnished as per architectural drawings
b) Door swings.
c) Window locations.
d) Room number and designation of occupancy.
e) All initiating device locations.

PC requirements:

Computers for graphic workstation shall be provided by the manufacturer. Computer hardware for Control shall be UL864 listed.

Power supply requirements:

The workstation and display shall be connected to a UPS System sized to provide back-up support for ___ (minutes) (hours) of operation.

[bookmark: _Toc201323584]EXECUTION

[bookmark: _Toc201323585] INSTALLATION

A. Installation shall be in accordance with the CSA, CAN/ULC-S524, National and Local building codes, as shown on the drawings, and as recommended by the major equipment manufacturer.

B. All conduit, junction boxes, conduit supports and hangers shall be concealed in finished 
         	areas and may be exposed in unfinished areas. Smoke sensors shall not be installed prior 
         	to the system programming and test period. If construction is ongoing during this period, 
         	measures shall be taken to protect smoke sensors from contamination and physical 
        	damage.

C. All fire detection and alarm system devices, control panels and remote annunciators shall 
          	be semi-flush mounted when located in finished areas and may be surface mounted when 
         	located in unfinished areas.

Manual pull stations shall be suitable for surface mounting or semi flush mounting as shown on the plans, and shall be installed not less than 1200 mm, nor more than 1400 mm above the finished floor.

[bookmark: _Toc201323586]TEST

The service of a competent, CFAA, or equivalent, technician shall be provided to technically supervise and participate during all of the adjustments and tests for the system. All testing shall be in accordance with CAN/ULC-S537.
A. Before energizing the cables and wires, check for correct connections and test for short circuits, ground faults, continuity, and insulation.

B. Close each sprinkler system flow valve and verify proper supervisory alarm at the FACP.

C. Verify activation of all waterflow switches.

D. Open initiating device circuits and verify that the trouble signal actuates.

E. Open and short signaling line circuits and verify that the trouble signal actuates.
F. Open and short notification appliance circuits and verify that trouble signal actuates.

G. Ground all circuits and verify response of trouble signals.

H. Check presence and audibility of tone at all alarm notification devices.

I. Check installation, supervision, and operation of all intelligent smoke sensors using the walk test.

J. Each of the alarm conditions that the system is required to detect should be introduced on the system. Verify the proper receipt and the proper processing of the signal at the FACP and the correct activation of the control points.

K. When the system is equipped with optional features, the manufacturer's manual shall be consulted to determine the proper testing procedures. This is intended to address such items as verifying controls performed by individually addressed or grouped devices, sensitivity monitoring, verification functionality and similar.

[bookmark: _Toc201323587]FINAL INSPECTION

At the final inspection, a CFAA, or equivalent, technician shall demonstrate that the system functions properly and shall be in accordance with CAN/ULC-S537.

[bookmark: _Toc201323588]FACTORY TEST

Where applicable, the manufacturer shall factory assemble and test all Network Panels, and Annunciators, prior to delivery to site. Upon completion of the factory assembly and testing, a written notification confirming satisfactory completion of the testing shall be issued to the Owner’s Representative.

The Owner's representative will be notified in writing for witness testing to confirm the correct operation as per the Plans and Specifications prior to release for shipment to site, at the option of the Owner’s Representative.

[bookmark: _Toc201323589]OPERATING INSTRUCTIONS

Instructions shall be provided as required for operating the system. Hands-on demonstrations of the operation of all system components and the entire system including program changes and functions shall be provided.

The contractor or installing dealer shall provide a user manual indicating "Sequence of Operation."

A user operating instruction sheet shall be prominently displayed next to, or near, the FACP.

[bookmark: _Toc201323590]TRAINING

The manufacturer shall provide to the Owner and include such costs to provide for a minimum two (2) in factory training or on-Site sessions (at Owner's choice) of Owner's designated personnel (for up to 10 people each session) on the operation and maintenance procedures with regards to the respective systems.

The manufacturer shall allow for training sessions of a minimum of four (4) hours each.

Schedule training with the Owner at least seven days in advance.

Training will be provided upon Partial Occupancy, where applicable, in addition to being provided upon final completion. The contractor shall include all costs for training upon Partial Occupancy.

Training shall be based on the Operation and Maintenance Manual.
