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Electrical fires pose one of the more disastrous dangers in-
volved in building ownership or property management. Fires 
caused by faulty or malfunctioning wiring can quickly get out 

of control and can be difficult to extinguish as they often begin hid-
den behind walls.

As urbanisation increases and more and more people congregate 
closer together, the risks associated with fire increase. Unfortunately 
this situation is exacerbated when imported, sub-standard cables and 
components are installed; the use of which the consumer is unaware. 
In the case of formal built-up areas, the National Building Regulations, 
SABS 0400-1990 Part T [1], first published in 1987 controls fire safety 
in buildings, considerably limiting the incidence and spread of fires in 
formal areas, as well as the damage caused by fires. In South Africa, 
our informal settlements seem to be most affected by fire due to il-
legal connections, with devastating effects on life, shelter, livelihood 
and possessions. 

National fire statistics are unavailable in many countries, and 
where they are available they are, at best, inaccurate due to infor-
mal reporting, with data availability being worst in Africa and Latin 
America. The following statistics come from the Fire Protection As-
sociation of Southern Africa and pertain to South Africa.

In 2011, fires resulted in 410 deaths and damage to property 
totalling over ZAR 2 085 M. Of the total number of fires in buildings 
(37 721), 9% were caused by electrical faults (3 261); however, this 
figure rose dramatically to 35% when looking at the common causes 
of structural fires in residential properties, making it the most com-
mon cause. In the 2009 statistics, the breakdown of the causes was 
given, with the main culprits being appliances, such as toasters and 
heaters; short circuits; and overloaded cables and conductors, which 
accounted for 26, 25 and 19% respectively. The remaining causes 
of the electrical fires were faulty devices, such as socket outlets, 

switches, circuit breakers, fuses (7%); contacts and connections 
(almost 6%); electrical distribution leads and wires (just over 3%); 
degradation of insulation (10%) with the remainder being classified 
as causes ‘unknown’.

Causes of electrical fires

The three main groups of fire causes are accidental, natural and in-
cendiary. Of the accidental fire causes, electricity often plays a major 
part. Electricity can also be involved in incendiary and natural causes. 
Three elements must be present in order for a fire to initiate: oxygen, 
fuel and heat. Electricity can play an important role in this process by 
providing the heat source. 

One example of an electrical heat source is a short circuit. There 
exist two main types of short circuits; a dead short circuit and a limited 
short circuit. A dead short occurs when a live wire comes into contact 
with a common or ground wire (or the positive and negative wires are 
connected in a dc circuit) and the circuit is subsequently energised. In 
properly fused circuits this will cause the fuse to blow and the circuit 
to de-energise. This type of situation does not create sufficient heat 
to ignite combustibles. However, if the circuit is not fused properly, 
the current can continue to pass through the wires causing them to 
significantly overheat. This type of situation can ignite surrounding 
combustibles causing a fire.

The other type of short circuit is a limited short circuit. In this 
case, wires come into contact such that the volume of material 
through which the current flows is smaller than the fusible link. This 
will create a spark or flash and result in the melting of the wiring. 
This situation can also cause ignition of combustibles provided the 
mass of the combustibles contacting the heat source is small enough 
that the heat source can cause it to reach ignition temperatures and 
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initiate a fire. It is difficult to ignite concentrated, solid combustibles 
such as wood, plastic and even paper with this type of heat source. 
However, cotton products, sawdust, wood chips and combustible 
gases can be ignited.

Another electrical heat source can be created when a circuit is 
over-fused. Over-fusing of a circuit can result in high current flow 
through the wires overloading the circuit. Although electrical wiring 
is designed to carry current at much higher than its rated capacity, 
increasing current above this rated capacity causes the wire to gener-
ate excess heat. This is not a problem as long as the heat can be dis-
sipated from the wire. However, if the wire is enclosed within a small 
insulated space, such as the holes through which wires run through 
floor joists in a building, the heat in these areas may not be able to 
dissipate as quickly as it is being generated. As a result, the surround-
ing combustibles can pyrolise and eventually ignite, causing a fire.

Fires can also be caused electrically through what is called leak-
age current. Leakage current occurs when water is in the presence 
of electricity. Exposed wiring, which exists primarily at connectors 
and switches, can come in contact with water. Since water conducts 
electricity, a current will flow through the water between contacts, or 
from the live to ground (common). Over time, the water will accumu-
late salts which increase its ability to conduct a current. This current 
can eventually develop to a point where it generates a significant 
quantity of heat which begins to pyrolise and carbonise the com-
bustibles in the area. This can eventually result in a situation where 
a carbon bridge is formed, creating a continuous arc or significant 
generation of heat. Ignition of surrounding combustibles can result 
in a fire. Fires have also been known to initiate this way in electrical 
boxes which become damp or wet.

Additionally, electrical contacts can fail, resulting in uncontrolled 
heating. Each time a contact is opened or closed, a small spark is 
generated. This causes degradation of the surface of the contact. 
Contacts can fail ‘open’ in which case the circuit simply becomes 
inoperable. However, they can also fail ‘closed’ and weld together, 
resulting in uncontrolled heating. 

A simple spark can initiate a fire or devastating explosion if a 
combustible gas/air mixture is located at the position of the spark. As 
discussed previously, a spark is usually created whenever a contact 
is opened or closed. For this reason, specially designed switches and 
contacts are required for installation in an environment in which you 
can reasonably expect combustible gaseous mixtures to be present.

How can copper help?

Almost no modern building material is more time-tested than copper 
electrical wiring. From generators and motors to electric lights, copper 
is recognised as the industry standard and is the only wiring mate-
rial to be approved by all electrical codes worldwide. It is resilient, 
reliable, and most importantly, safe. 

Copper electrical wiring is used commercially and residentially 
because it is easy to work with and can be easily, securely and safely 
connected to outlets and other electrical equipment. It requires less 

maintenance and its connections are much less likely to loosen and 
corrode over time. It is these advantages, not to mention copper’s su-
perior conductivity, that make this metal the preferred choice among 
professional contractors working on a building’s wiring systems.

 Electrical wiring is everywhere, nestled just behind every wall of 
your home or office. It is just not worth the risk to rely on non-copper 
wiring materials that can corrode or give under pressure. It is hard 
to find a material better suited than copper to prevent electrical fires 
and keep building occupants safe.

Copper wiring is known for withstanding an overload better 
than other materials because of its significantly higher melting point  
(1 984°F or 1 084°C), compared with aluminium’s melting point of  
1 221°F or 661°C. Additionally, repeated cycling is less likely to loosen 
a copper joint. Corrosion is another major risk of using other metals 
and alloys in wiring. Commonly called a ‘noble metal’, copper is not 
susceptible to galvanic corrosion when connected to non-copper 
metals. It effectively resists moisture and humidity driven corrosion 
that can destroy other wiring systems, reducing the risk of power 
outages, system failures and fires. Copper wiring typically does not 
require the use of conductive greases at its connections, and torque 
is not critical.
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The unique combination of strength and ductility allows copper elec-
trical wiring to be bent further, twisted tighter and pulled harder, all 
without stretching, creeping, nicking or breaking. Such exceptional 
strength ensures that copper is the safest and most preferred wiring 
material available to electricians.

Avoiding electrical fires

Steps can be taken to prevent electrical fires, which will help keep 
buildings safe from this potential threat. The first is to avoid over-
loading the building’s electrical circuits. This is the easiest step in 
reducing the risk of electrical fires, and it is also one of the most 
effective. Each circuit is only designed to deliver so much electricity, 
and stressing these circuits by drawing too much power can cause the 
wires to spark or deteriorate. The simplest way to avoid overloading 
circuits is by minimising the amount of electrical equipment plugged 
into each outlet. In particular, it is important to minimise the use of 
power strips as much as possible, trying instead to limit the use of 
each outlet to the two plugs it provides. If the building is very old, it 
may have very few plug outlets and circuits, as plug-in appliances 
and equipment were not as numerous when the building was erected. 
A costly, but effective, measure to reduce stress on each circuit is to 
have an electrician run new wiring and install new circuit breakers 
on the electrical panel.

Secondly, frayed wiring, either in an appliance power cord or in 
the building’s wiring, poses a major risk of electrical fires, and must be 
discarded and replaced. While electrical tape can be used to provide 
temporary protection against arcing or melting of exposed conduc-
tors, it should not be used as a permanent solution.

Thirdly, it is important to remember that electrical wiring only has 
a lifespan of about 30 or 40 years, so buildings older than that may 
be relying on deteriorated wiring. In addition, older wiring setups 
were not typically designed to handle today’s large electrical loads. 
Heavy reliance on extension cords, or if your circuit breakers trip 
often, means that more power is being drawn than the old wiring 
can handle, and a certified electrician must be called to inspect the 
wiring. Older homes may contain aluminium wiring which poses 
a more significant risk of degrading and causing fires than copper 
wiring. It is essential to insist on copper wiring for all electrical needs 
when wiring or rewiring buildings.  
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Having an electrician replace all or most of a building’s wiring can be 
a costly upgrade, but will provide a virtual guarantee against electri-
cal fires for decades.

Conclusion

Finally, it is critical that sub-standard imports are avoided and that 
only SABS compliant electrical components and appliances are 
installed and used.
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