
[bookmark: P6_4a]Activity P6.4a Electrical hazards and domestic electrical safety features
Lesson objectives

· Identify electrical hazards, including: damaged insulation; overheating of cables; damp conditions.
· State that a fuse protects a circuit.
· Explain the use of fuses and choose appropriate fuse ratings.

Lesson outcomes

· Be able to identify electrical hazards, including: damaged insulation; overheating of cables and damp conditions.
· Be able to state that a fuse protects a circuit.
· Be able to explain the use of fuses and choose appropriate fuse ratings.

Common misconceptions

Often students think of electricity as a ‘thing’ that moves around in wires. Discourage them from using the word ‘electricity’ in everything except the title of this topic. This will help to remove the confusion as you build up the electron model during the topic.
Students often fail to realise that a neutral wire is actually connected to the ground at the electricity substation. Current that flows from the live wire to ground through the earth wire gets back into the neutral wire at the substation, thus completing the circuit.

Resources

Student Book pages 249–254
Files found at www.collins.co.uk: P6_4a_Worksheet; P6_4a_Tech_notes

Approach

Introduce the activity
You could ask the class to tell you what they know about electrical safety features in the home, and generate a mind map on the whiteboard. Don’t correct any errors – leave that until the plenary.
Introduce the class to the residual current circuit breaker (RCCB) in the lab. Demonstrate its use, explain its presence and discuss how it works.
Develop the activity
Gather information about our everyday use of electricity. This could be through discussion in small groups, describing electrical appliances from home, or through a survey of the room or building.
Show students pictures of typical hazards: frayed cables, over-long cables, damaged plugs, damaged sockets, water near sockets, incorrect objects inserted into sockets, metal object put into objects such as toasters, overloaded sockets (through use of multiplugs). Use the table on page 249 of the Student Book at this point. Explain why faults in electrical appliances can be dangerous. Explain how to avoid these hazards and what action to take to correct them.
[bookmark: _GoBack]Now move on to discuss insulation, fuses and circuit breakers. Discuss the text on pages 250–252 of the Student Book. Students carry out the practical on Worksheet P6.4a. Check that they know what the different components in the circuit are for and how they are connected.
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Students will connect the fuse, meter and lamp in series. They will slowly increase the voltage from the power supply and observe what happens to the lamp, meter and fuse. Take care, as the fuse is very hot. The lamp needs to be rated at 12 W or 24 W, so that the fuse blows before the lamp does. Low lighting makes it easier for the students to observe the glow of the fuse just before it melts. Students often rush the practical and fail to observe key details. You might want to have two fuses for each group.
SAFETY INFORMATION: Remind students to take care, as the fuse is very hot.
Students could observe the earth safety demonstration described below. Introduce the RCCB and explain its advantages over simple fuses and circuit breakers.
[image: ]Assemble the circuit, explaining the role of each cable as it is connected. The loose wire can be left out at this stage.
Coil the fuse wire on the heatproof mat so that it is not illuminated by the lamp of the ray box. The earthing of the ray box casing could be formed by using a second power pack.
Turn on the a.c. supply so that the lamp shines brightly. The fuse should get slightly warm.
Now add a loose lead to the circuit somewhere between the fuse and the lamp. Explain that this is a potentially deadly situation.
Touch the other end of the loose lead to the casing and watch the fuse blow and cut the lamp off from the supply. Take care as the fuse will be very hot.
You might want to repeat with the casing not earthed.
Students should answer the questions on page 252 of the Student Book in pairs. Then you can ask them to discuss the Science in context feature on pages 253–254 with a partner.
Finish the activity
Use class questioning to correct/improve the mind map generated in the starter activity.
Issue whiteboards and marker pens or sheets of paper. Set students some general questions about connecting appliances to the mains, then finish off with a fuse rating calculation or two.
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