
Electrical safety
(risks and safety measures)
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Electrical Risks
• The human body uses electricity to stimulate 

muscle movement, and so exposure to other 
sources of electricity can be dangerous, especially 
to the heart.

• If a large enough current (∼120mA) flows through 
the heart it will cause fibrillation - which is a 
rapid oscillation of the heart muscles.  The heart 
does not pump blood during fibrillation.

• Electricity flowing through other parts of the body 
may also cause muscle contraction, pain and burns.
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Electrical Risks cont...

• AC is more dangerous than DC, since AC often 
causes the victim’s muscles to remain contracted, 
gripping onto the electrical source.

• The average resistance of the human body (with 
electricity flowing internally) is 2000Ω.  If the voltage 
is 240V, this creates a current of 120mA.

• Children are affected by smaller currents than 
adults.
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Effect of different currents

Current size (mA) Effect

up to 0.5 undetected

0.5 - 1.0 tingling in muscles

1.0 - 15 muscle contraction, pain

15 - 100 burns, fibrillation

100 - 200 fibrillation causing death

>200 loss of consciousness, death

Source: Surfing Physics, Brian Shadwick
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Safety Measures

• Circuit breakers  are wired in series with 
household circuits.  When a safe current load is 
exceeded, the circuit breaker ‘trips’ and switches the 
circuit off.  They can be easily reset using a switch. 

• Fuses are very similar to circuit breakers, but are 
simply a piece of wire which melts at a certain current.  
They have to be replaced when blown.  Used in cars.

Both of these prevent household fires by limiting 
current flow.  They do not prevent electrocution.
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Safety Measures cont...
• Earthing is when metallic parts of an appliance are 

connected to the earth (ground).  If electricity escapes 
through a fault or malfunction it will flow into the 
earth/ground rather than into a person.  The earth is a 
third plug (the bottom one) on power points.

• Double insulation is when an appliance has two 
layers of insulation over every electrical wire.  It is to 
prevent human exposure to electricity.

All domestic and industrial appliances are required 
to be either earthed or double insulated.

6



http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg
http://rocky.digikey.com/weblib/Cooper-Bussmann/Web%20Photos/AGC-R%20SERIES.jpg

http://www.delixi.com.au/assets/big/DZ47%20Series%20CircuitBreaker.jpg
http://m1.ikiwq.com/img/xl/Xaa1GEqK1oZ3oVkeGBxqcc.jpg

http://en.shsap.com/Trade/Pic/435772008610153340.jpg

7

http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg
http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg
http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg
http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg
http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg
http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg
http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg
http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg
http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg
http://image.made-in-china.com/2f0j00LBNEZtagHboS/Earth-Wire.jpg


Safety Measures cont...
• Earth leakage devices measure the electricity 

flowing ‘in’ and ‘out’ of a circuit.  If these are not equal, 
the device trips and turns the circuit off.  (Because any 
‘missing’ electricity must have gone into the earth).  
Also called RCD’s (residual current device).

http://www.testandtagsupplies.com.au/zencart/images/img_rcd_outlet_lrg.jpg                        http://www.o-digital.com/pic.asp?url=uploads/2179/2183-1/Earth_Leakage_Circuit_Breaker_5SM1_167.jpg

8

http://www.o-digital.com/pic.asp?url=uploads/2179/2183-1/Earth_Leakage_Circuit_Breaker_5SM1_167.jpg
http://www.o-digital.com/pic.asp?url=uploads/2179/2183-1/Earth_Leakage_Circuit_Breaker_5SM1_167.jpg

