High-Rise Residential Fire Alarm Specification

Checklist

Designing life safety systems for high-rise residential buildings requires strict adherence to
the National Building Code of Canada (NBC), the National Fire Code (NFC), applicable
provincial regulations (e.g., Ontario Building Code/OBC), and the CSA C22.1 Canadian
Electrical Code (CEC). All equipment must be listed to relevant CAN/ULC standards. This
checklist helps electrical engineers streamline specifications, ensure absolute

compliance, and leverage modern addressable technology.

1. Control Panel & Network Architecture

High-rise buildings demand a robust, survivable, and scalable command center to manage
complex operations in accordance with CAN/ULC-S524 (Standard for Installation of Fire
Alarm Systems) and CAN/ULC-S527 (Standard for Control Units), CAN/ULC-S525 for the
audible devices and CAN/ULC-S526 for the visual devices.

Specify a network where panels share data globally without relying on a single master
panel to eliminate single points of failure.

[0 Survivable Data Communication Links (DCL): Require DCLB or DCLA (with fault
isolation) loop architecture. Ensure that a single open, short, or ground fault on any
network or Signaling Line Circuit (SLC) leaving the panel does not affect other
building fire zones.

0  Emergency Voice Communication System (EVCS): Ensure the fire alarm control
panel features fully integrated voice capability conforming to CAN/ULC-S524 for

high-rise buildings requiring structural paging.

0 Degraded Mode Operation: Transponders and distributed panels must be capable
of processing local alarms and executing local outputs even if network
communication to other panels is severed

2. Audio & Voice Evacuation Design

Clear, zoned communication prevents panic and directs occupants safely during a high-
rise emergency.
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[0 Multi-Channel Zoned Audio: Specify a minimum 3-channel audio capability to
allow simultaneous distinct messages (e.g., Evacuation signal on the fire floor/floor
above, Alert signal on remaining floors, and manual Page to the lobby/stairwells).

00 Amplifier Redundancy: Require backup amplifiers with automatic switching (one-
to-one or banked standby) to guarantee system operation if a primary amplifier
module fails.

[0 Fire-Rated Circuit Integrity: Specify 2-hour fire-rated protection for all vertical
audio, emergency telephone, and data risers using fire-rated cables or enclosed
service spaces to meet NBC Article 3.2.7.10 requirements.

0 Low-Frequency (520 Hz) Signaling: Mandate CAN/ULC-S525 compliant audible
devices capable of delivering a low-frequency 520 Hz square-wave tone in all
residential sleeping areas to comply with the NBC 2020 / provincial code updates
for waking sleeping occupants.

0 Distinct Temporal Sound Patterns: Program audible appliances to broadcast the
Temporal 3 pattern for fire evacuation and the Temporal 4 pattern exclusively for
carbon monoxide alarms, ensuring occupants can easily distinguish between the
two emergencies.

3. Smart Addressable Device Layout

Addressable loops reduce field wiring, isolate failures locally, and provide pinpoint
diagnostic data.

U Zone Fault Isolation: Specify fault-isolator modules or isolator bases at every
building zone boundary and corridor transition so that an electrical fault on one
NBC-defined zone cannot disable devices in another.

0 In-Suite Isolation (Suite-Isolators): Require dedicated loop isolation modules for
each individual residential unit. A short circuit, wire cut, or tampered device inside
an apartment must not jeopardize the loop integrity of the rest of the floor or
building.

00 Drift Compensation: Specify intelligent smoke detectors listed to CAN/ULC-S529
that automatically adjust sensitivity to dust build-up and alert maintenance before
triggering a false alarm.

O Multi-Criteria Detection: Utilize combined photoelectric and thermal detectors
(and CAN/ULC-S588 / CSA 6.19 compliant CO sensors where required) in high-risk
zones near kitchens to reduce false alarms from cooking or steam. [1, 2, 3]
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Expanded Multi-Storey Carbon Monoxide (CO) Detection: To comply with the strict
January 1, 2026, Fire Code mandates for multi-unit buildings, specify compliant CO
detection in the following configurations:

[1  Within Multi-Level Suites: If an apartment suite spans multiple floors (e.g., a
two-storey penthouse) and contains or is adjacent to a fuel-burning source, a CO
device must be installed on every storey of the suite, not just near the sleeping
areas.

[0 Adjacent Risks: In any residential unit located directly above, below, or beside
an attached parking garage, a central boiler room, or a service room containing
fuel-burning appliances.

[l Heated Corridors: In public corridors serving residential suites if those corridors
are heated by forced air from a fuel-burning appliance located outside the suite.

[J Service Rooms: Within any service room containing a fuel-burning appliance
(e.g., gas-fired water heaters, emergency generators, or boilers)

4. Ancillary Integration & Cause-and-Effect

High-rise fire systems must automatically override and control other building mechanical
and electrical systems during an event, verified via CAN/ULC-S1001 (Integrated Systems
Testing).

0 Phased Evacuation Programming: Ensure software supports automated, multi-
stage voice alerting for the fire floor, the floor above, and (where required by local
codes) the floor below.

00 Elevator Recall Control: Specify dedicated addressable relay modules to interface
with elevator controllers for primary recall, alternate recall, and shaft warning
illumination. Note: Per CAN/ULC-S524/S537, detectors inside elevator shafts are
restricted or require specialized alternate technology like linear heat or air-aspirating
systems.

0 HVAC & Smoke Control: Program addressable relays connected to system outputs
to shut down supply fans, activate smoke exhaust fans, and open/close motorized
smoke dampers in compliance with CAN/ULC-S573 (Ancillary Devices).

0 Door Release & Security Override: Interface with access control systems via fail-
safe relays to instantly release magnetic door holders and unlock pressurized
stairwell exit doors upon alarm registration.

5. Central Alarm & Control Facility (CACF) Essentials

The central hub (formerly referred to as the Fire Command Center) for first responders
must be intuitive and completely reliable.
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0 Graphic Annunciator: Provide a CAN/ULC-S527 compliant visual display or
touchscreen graphic display at the designated main entrance or Central Alarm &
Control Facility (CACF) that mirrors the building layout.

0 Master Emergency Telephone: Provide a dedicated warden/emergency phrase-
phone master station with local handset cabinets located at every stairwell floor
level entrance and elevator lobby, as required for high-rise voice configurations.

0 Microphone Priority: Ensure the CACF master paging microphone overrides all
automated digital voice messages, alert tones, and active signals instantly.

Ailhi. Mircom Page 4 of 4


https://scc-ccn.ca/standards/notices-of-intent/ulc-standards/standard-control-unit-fire-alarm-systems

	High-Rise Residential Fire Alarm Specification Checklist

