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Insurance Aluminum Wiring

Aluminum branch-circuit wiring was widely used in Canadian residential construction during the 1960s and 1970s

as a cost-effective alternative to copper conductors during periods of copper scarcity. At the time, its use was permitted
under applicable electrical codes and considered acceptable in building construction practices. However, experience
has shown that aluminum branch-circuit wiring can deteriorate at connection points over time, increasing the potential
for overheating at outlets, switches, and other terminations if not properly maintained or mitigated.

This guide provides a practical overview of aluminum wiring, why it is considered a potential fire hazard, highlights
common warning signs of deterioration, and outlines recognized approaches used to reduce associated risks in existing
buildings.

Important Note: This guide focuses specifically on aluminum branch-circuit wiring supplying receptacles, switches,
and lighting. It does not apply to aluminum conductors used in main electrical service entrances or utility supply wiring,
which are common, regulated, and subject to different design and installation considerations.

Fire Hazard Explained

The primary concerns with aluminum branch-circuit wiring are related to how the material behaves at termination
points over time, particularly at receptacles, switches, and splices. The conductor itself is generally not the issue; rather,
it is the long-term performance of connections under normal operating conditions.

Key characteristics that contribute to increased risk include:

* Higher thermal expansion: Aluminum expands and contracts more than copper during normal heating and cooling
cycles. This movement can gradually loosen connections at terminals and devices.

» Stress relaxation (creep or “cold flow”): Under sustained pressure, aluminum can slowly deform. Over time, this can
reduce contact pressure at terminations, even when connections were originally installed correctly.

* Oxidation at connection points: Aluminum readily oxidizes when exposed to air. Unlike copper oxide, aluminum
oxide is poorly conductive and increases electrical resistance at terminations.

* Reduced tolerance to damage and bending: Aluminum is more brittle than copper. Tight bends, repeated
movement, or minor physical damage can weaken conductors, sometimes within the insulated portion of the wire
where issues are not visually apparent.

As connections loosen or oxidize, electrical resistance increases. This can result in localized overheating, degradation
of insulation materials, arcing, and, in some cases, ignition at outlets, switches, or junction points.

Warning Signs of Aluminum Wiring Issues
Problems associated with aluminum wiring often develop gradually at connection points and may not be immediately
obvious. In some cases, warning signs may appear only under load or during normal use of electrical devices.

Common warning signs include:

* Warm or hot outlets, switches, or cover plates

* Flickering or dimming lights, particularly when appliances are in use
* Intermittent power loss at individual receptacles or lighting circuits

* Burning odours or unusual smells near electrical devices

* Discoloured, cracked, or scorched outlets and switch plates

» Erratic behaviour of small appliances or electronics
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Because these conditions may indicate overheating or high-resistance connections, they should be treated as a safety
concern. Any suspected issues should be evaluated promptly by a qualified, licensed electrician.

FAQ: How can aluminum wiring be identified?

Common indicators of aluminum wiring installations include:
* Markings such as “AL”, “ALUM”, or “ALUMINUM” on cable jackets
* Silver or grey-coloured conductors, compared to the reddish appearance of copper
* Electrical panels or device terminations labeled for aluminum conductors

Because aluminum wiring is typically concealed within walls and device boxes, it may not be visible during a general
visual inspection.

Confirmation usually requires inspection inside electrical panels or at device terminations and should be performed
by a qualified, licensed electrician.

Minimizing the Hazard

Where aluminum branch-circuit wiring is present, several approaches are used to reduce the likelihood of overheating
and fire. These approaches vary in effectiveness and are generally viewed in a preferred order, based on how directly
they address the underlying causes of aluminum wiring failures.

Approach #1 = Rewiring

Rewiring involves replacing aluminum branch-circuit conductors with copper wiring in the affected portions of the
electrical system. By removing aluminum entirely from receptacles, switches, and splices, this approach eliminates
the material most commonly associated with connection degradation and overheating. Rewiring provides the highest
level of long-term risk reduction and may be undertaken as part of renovations, system upgrades, or as a standalone
electrical improvement, depending on the building and scope of work.

Approach #2 — Pig-tailing

Pig-tailing reduces risk by improving connection performance at outlets and switches using approved aluminum-to-
copper connectors designed to maintain secure, low-resistance connections. Recognized methods include crimp-type
connectors (e.g., COPALUM systems) and UL-listed set-screw-type connectors. When properly installed, these methods
can significantly reduce overheating risk at termination points; however, pig-tailing does not remove aluminum wiring
from the system or address splices or concealed connections, and effectiveness depends on proper installation

by a qualified, licensed electrician.

Approach #3 — CO/ALR-rated devices

CO/ALR-rated receptacles and switches are designed for direct connection to aluminum conductors and incorporate
terminals intended to better accommodate aluminum’s expansion, contraction, and oxidation characteristics. While
these devices can improve connection reliability at individual outlets and switches, they address risk only at the device
connection point and do not correct issues at splices, junctions, or concealed wiring. As a result, CO/ALR devices

are generally considered a limited risk-reduction measure rather than a comprehensive solution.
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In Summary

Aluminum branch-circuit wiring is a legacy electrical system commonly found in older buildings. Its long-term
performance at connection points can deteriorate, increasing the potential for overheating at outlets, switches,
and splices if not properly managed.

Understanding how aluminum wiring behaves, recognizing early warning signs, and selecting appropriate mitigation
measures are key to reducing associated fire risk. Risk-reduction approaches are generally viewed in a preferred
order, with complete rewiring providing the most comprehensive solution, followed by approved pig-tailing methods
and, to a lesser extent, CO/ALR-rated devices.

Where aluminum wiring is present, engaging a qualified, licensed electrician to confirm system conditions and
appropriate mitigation options remains an important step in maintaining electrical safety and managing the long-term
fire risk.
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