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The purpose of this workbook is to try to cover the Learning Outcomes found within the EAL Unit 07 syllabus and to get you to demonstrate an understanding of the requirements, procedures, principles and practices associated with diagnosing and correcting electrical faults.
References for study including Text Book B Chapter ELTK 07, BS7671:2018, the IET On-Site Guide and the IET Guidance Note 3 and YouTube video links, are shown below each answer box. 

By now you should:-

1. know how to carry out the safe isolation of a circuit and a complete installation


2. have come across many different types of wiring systems

3. know the procedures for testing electrical circuits and installations

4. know how to communicate so as to use other peoples’ knowledge to obtain background to, and information relating to the fault
Step 1 

a) Give examples of the type of information that could be provided by the following personnel:
	Personnel
	Type of information provided

	Construction site foreman
	

	Factory maintenance manager
	

	Home owner/ occupier
	

	Machine operator
	

	References:

· Text Book B Chapter ELTK 07 pages 166 - 167
	· YouTube videos:      BS7671 Part 3    09:10 - 12:00


Below is an extract from Chapter 31 of Part 3 of The Wiring Regulations (BS7671): -
314 

DIVISION OF INSTALLATION
314.1 

Every installation shall be divided into circuits, as necessary, to:

 (i)  avoid danger and minimize inconvenience in the event of a fault

(ii)  facilitate safe inspection, testing and maintenance (see also Chapter 46 and Section 537)

(iii)  take account of hazards that may arise from the failure of a single circuit such as a lighting circuit

(iv)  reduce the possibility of unwanted tripping of RCDs due to excessive protective conductor (PE)       

        currents not due to a fault

 (v)  mitigate the effects of electromagnetic disturbances (see also Chapter 44)

(vi)  prevent the indirect energizing of a circuit intended to be isolated.
Step 1 continued 
b) Explain why it is likely to be easier to find faults in an installation that is divided in to many circuits than if it had been divided into far fewer circuits.
	

	References:

· Text Book B Chapter ELTK 07 page 179
	· YouTube videos:      BS7671 Part 3    09:10 - 12:00


c) Prior to testing and fault rectification to circuits and equipment, there would be some preliminary investigations required. List the following in a logical sequence of steps:
	Analyse the evidence
	Check the incoming supply
	Gather information

	Check protective devices
	Identify the symptoms


	Step
	Procedure

	1
	

	2
	

	3
	

	4
	

	5
	

	References:          Text Book B Chapter ELTK 07 page 170


d) List the following in a logical sequence of steps for testing and fault rectification to circuits and equipment:

	Rectify the fault
	Interpret test results
	Conduct appropriate testing

	Carry out safe isolation procedure
	Check for correct functional operation


	Step
	Procedure

	1
	

	2
	

	3
	

	4
	

	5
	

	References:          Text Book B Chapter ELTK 07 pages 170 - 171


Step 2 

Below is an extract from Appendix 2 of The Wiring Regulations (BS7671): -
On 1st January 1995 the European electrical standards body CENELEC implemented the harmonisation of low voltage electricity supplies within Europe at 230 V to Earth (UO). 
Since this date, the permitted voltage range has been 230 V +10 % / −6 %. 
a) What is the maximum and minimum permitted UK a.c. supply voltages (UO)?
	Permitted
	Voltage

	Maximum
	

	Minimum
	

	References: BS7671:2018 Appendix 2 page 361



b) Electrical faults can often be placed in common categories. 

Give a brief description of the following and a different example for each category:  
	Fault category
	Description of category
	Example of common fault

	Loss of supply at origin
	Loss of supply to complete premises
	Fault with Distribution Network Operator’s underground supply cable.

	Localised loss of supply
	Loss of supply to
	

	Short circuit fault
	
	

	Earth Fault
	
	

	Overload fault
	
	

	Transient overvoltage
	
	

	Open circuit

fault
	
	

	Insulation resistance fault
	
	

	References:

· Text Book B Chapter ELTK 07   pages 181 - 184
	


Step 2 continued 

c) Give an example of what might be the cause of the following fault symptoms:

	Fault symptoms
	Example of common fault

	Upstairs lights in a dwelling operate normally, but there are no downstairs lights that function
	

	A orange motor tripped lamp has come on and a conveyor belt is no longer operational.
	

	An RCD supplying four circuit breakers has tripped, but the circuit breakers remain on.
	

	A circuit breaker for a cooker circuit has tripped and will not reset.
	

	References:

· Text Book B Chapter ELTK 07   pages 181 - 184
	


d) Give an example of the location that the following types of fault might be found:
	Fault
	Example of a location

	Overheating due to high resistance.
	

	RCD operating due to low insulation resistance.
	

	Electrical equipment not functioning due to open circuit.
	

	Surge Protective device has operated due to transient overvoltage.
	

	Overload relay has operated due to excess current.
	

	Circuit breaker has operated due to a short circuit.
	

	References:

· Text Book B Chapter ELTK 07   pages 181 - 184
	


Step 3 

Sometimes special precautions need to be considered due to the nature of the work or wiring systems and equipment encountered.

a) Give an example of the risk that might be present and precautions to be taken in the following situations:
	Situation
	Risk and preventative measures

	In-service fibre optic cables connected to a data and telecommunications network.
	

	Working in a room where flammable liquids are stored.
	

	Testing of circuits with electronic equipment installed.
	

	Working on a circuit which incorporates a UPS system.
	

	Working on a circuit that has stand-alone Lead acid batteries.
	

	References:

· Text Book B Chapter ELTK 07   pages 198 - 201
	


b) What instrument and setting would be selected for testing during the fault diagnosing of:
	Situation
	Instrument and setting

	Continuity between the switches of an isolated lighting circuit.
	

	Possible loss of supply at the origin of an installation.
	

	Intermittent operation of an RCD.
	

	Operation of a motor overload protective device.
	

	A newly installed bandsaw machine rotating in the wrong direction.
	

	References:

· Text Book B Chapter ELTK 07   pages 171 - 176
	


Step 4 

It is not always a simple case of repairing or rectifying a fault and other things may need to be considered. 

a) Give an example of what might need to be considered in the following situations:
	Situation
	Factors which might affect repair or replacement

	A very old motor that forms part of a farm milking parlour has had a complete insulation failure to the stator windings.
	

	The rod thermostat in an immersion heater has failed open circuit.
	

	The element of a night storage heater has failed.
	

	The LED driver has failed in a shop ceiling grid panel.
	

	A maintained emergency luminaire has failed in a cinema.
	

	References:

· Text Book B Chapter ELTK 07   pages 202 - 208
	


b) What are the statutory requirements for the disposal of the following that may be encountered during the replacement of faulty electrical equipment?
	Type of equipment
	Requirements for disposal

	1970’s night storage heaters
	

	Fluorescent tubes
	

	Lead acid batteries
	

	· YouTube videos:      Recycling electrical goods                Weee directive


Below are links to a variety of YouTube videos covering a range of fault-finding scenarios:
	Content
	YouTube video link

	Short circuit by negligence
	Student's Guide

	Low Insulation Resistance
	Fault finding testing for low I/R

	Ring open circuit
	How to Find a Fault on a Ring

	Faulty appliance
	RCD tripping

	High Resistance termination
	High resistance 

	Voltage fluctuation
	Flickering lights

	Localised loss of supply
	Fault on a sub-circuit

	
	


