Electricity
P4.3 Electrical Safety

Describe the hoa‘h’ng_ effect of cvrrent

When an electric current passes through a conductor, like a wire, some energy is lost as heat.
This is due to the resistance of the wire, which opposes the flow of electrons. The moving
electrons collide with atoms in the conductor, causing them to vibrate more, which produces
heat. The more current that flows, or the higher the resistance, the more heat is produced. This
is called the heating effect of current.

The heating effect is useful in devices like electric heaters and toasters, but it can be dangerous
if wires overheat. Too much heat can melt the insulation around wires or cause electrical fires.

State the hazards of: (a) damaged ingulation (b) o\/orhoa‘h'ng_ cables () damp conditions (d) excess curvent
from o\/orloading_ of Plvgs, extengion leads, ;ing_lo and multiple ockets when v;ing_a maing Supply

Damaged Insulation: Insulation is the protective layer around electrical wires that prevents
electric shocks. Ifthe insulation is damaged (cracked, worn, or cut), the live wire could come
into contact with people or other materials, potentially causing electric shocks or fires.
Overheating Cables: When too much current flows through a cable, it can heat up too much.
This can happen when using an extension cord with too many appliances.This could cause the
cable’s insulation to melt, which might lead to short circuits or fires.

Damp conditions: While water is not a very good conductor of electricity, in damp or wet
conditions, electrical devices or sockets can become dangerous. If water comes into contact
with electricity, it can cause electric shocks or short circuits. Electric shock, which can be
fatal, especially if you touch live parts while standing in water.

Excess Current from Overloading: Plugging too many devices into a socket or extension lead
can overload the circuit, causing too much current to flow. This could lead to overheating,
damaging the wires, and increasing the risk of fires.

Explain the vée and oPora‘Hon of +riP switches and fuses and choose appropriaf& fuse raﬁng_; and +riP switeh
settings (k.nowloalgp of RCDs (Residual Current Devices) i not required)

Fuses: A fuse is a thin wire inside a casing. If too much current flows through it, the wire heats
up and melts, breaking the circuit and stopping the flow of electricity. Fuses are important
because they prevent overheating and fires by stopping excess current.

In the UK, common fuse ratings are 3A, 5A, and 13A. Choosing the right fuse rating is important:
A 3A fuse is used for appliances with low power consumption, like lamps. A 13A fuse is used for
high-power appliances, like washing machines or kettles.

The fuse rating should be slightly higher than the normal current for the device. Common fuse
ratings are 3A, 5A, and 13A. E.g. For a device that uses 4 amps of current, a 5A fuse would be
suitable.

Trip Switches (Circuit Breakers): Trip switches automatically stop the flow of current if it gets
too high. Unlike fuses, they can be reset without needing to be replaced. When the current
exceeds a safe limit, the switch "trips" and breaks the circuit, preventing overheating and
potential damage. Choosing the right setting ensures that the trip switch cuts off power when
needed, keeping the circuit safe.




Explain why the ovter oacing_ of an electrical appliance must be either non—oondvo‘h’ng_ (dovble-ingvlated) or
earthed

° Double Insulation: Appliances with double insulation have two layers of insulation between the
live electrical parts and the outer casing. These appliances don’t need to be earthed because
the second layer of insulation ensures that no part of the casing can become live. Look for the
symbol: A small square inside a bigger square indicates double insulation.

° Earthing: Appliances with metal casings must be earthed. This means that if the live wire
accidentally touches the casing, the electrical current will flow through the earth wire (which
has very low resistance) and safely into the ground, preventing electric shocks. The current will
cause the fuse to blow or the trip switch to activate.

This safety feature ensures that if there’s a fault, the current will not pass through the user.

SUMMARY
Heating effect: More current or more resistance = more heat.

Hazards: Damaged insulation, overheating cables, damp conditions, and overloading sockets can
cause shocks, fires, or electrocution.

Safety devices: Fuses blow, and trip switches cut off power when too much current flows.

Appliance safety: Double insulation prevents shock without needing an earth, and earthing directs
fault current safely into the ground.




