Inspecting, Testing & Commissioning Workbook
	Name:
	
	Group:
	


The purpose of this workbook is to try to cover the Learning Outcomes found within the EAL Unit 06 syllabus and to get you to demonstrate an understanding of the requirements and procedures of inspecting, testing and commissioning electrical installation work.

References for study including Text Book B Chapter ELTK 06, BS7671:2018, the IET On-Site Guide and the IET Guidance Note 3 and YouTube video links, are shown below each answer box. 

The term Inspection and Testing are often used interchangeably, however:

· the Inspection refers to the ‘examination of an electrical installation using all the senses as appropriate’ (NOT using instruments).

· the Testing refers to ‘ascertaining values by means of appropriate measuring instruments’.

· the Commissioning includes the issuing of either an installation certificate (EIC or MEIWC). 

Step 1 

a) Whilst undertaking Inspecting and Testing of electrical Installations there are legal duties to establish and maintain a safe working environment. 

What document should be completed by the employer to take in to account any hazards that might be present e.g., that there is safe access and egress around the work area, that you have eliminated or controlled all work area hazards to property, personnel and livestock, etc.

	

	References:

· Text Book B Chapter ELTK 06 pages 76 - 77
	· YouTube videos:      Guide to Risk Assessment    


b) Which Statutory Document made under the Health Safety at Work Act, applies to terminating and connecting electrical systems? 

	

	References:

· Text Book B Chapter ELTK 06 page 77
	· YouTube videos:      Statutory_Non-statutory    08:00 – 08:55


c) Which Non-statutory document contains regulations that apply to the selection and erection of wiring systems, including their termination and connections? 

	

	References:

· Text Book B Chapter ELTK 06   page 77
	· YouTube videos:      Statutory_Non-statutory    08:00 – 08:55


Step 1 continued 

d)  What safety procedure should be followed prior to carrying out the inspection and testing of electrical installations? 

	

	References:

Text Book B Chapter ELTK 06   page 78
	· YouTube videos:      Health & Safety    01:45


e) What are the implications of not carrying out safe isolation prior to carrying out the inspection and testing of an electrical installation? 

	

	References:

Text Book B Chapter ELTK 06   page 76
	· YouTube videos:      Health & Safety    01:13


Step 2 

a) What does the term Initial Verification refer to? 

	

	References:

Text Book B Chapter ELTK 06   page 78
	· YouTube videos:      Initial Verification    01:35


b) What section of the IET Wiring Regulations provides guidance on INITIAL VERTIFACTION?


	Part:
	

	Chapter:
	

	References:

· Text Book B Chapter ELTK 06  page 78
	· YouTube videos: BS7671:2018    00:00 – 01:20


c) When should the Initial Verification Inspection be carried out? 

	

	References:

Text Book B Chapter ELTK 06   page 79
	· YouTube videos:      BS7671 Part 6    01:25 – 01:50


Step 2 continued 

d) What does the term PERIODIC INSPECTION refer to? 

	

	References:

· Text Book B Chapter ELTK 06   pages 78  - 79
	· YouTube videos:      BS7671 Part 6    11:25 – 13:25


e) What section of the IET Wiring Regulations provides guidance on PERIODIC INSPECTION?


	Part:
	

	Chapter:
	

	References:

· Text Book B Chapter ELTK 06  page 78
	· YouTube videos: BS7671:2018    00:30 – 06:34


f) Explain reasons for carrying out inspection and testing during Initial Verification. 

	

	References:

· Text Book B Chapter ELTK 06   page 99
	· YouTube videos:      BS7671 Chapter 64    5:10 – 6:50


g) What information would the inspector require to conduct the Initial Verification of an electrical installation? 

	Refer to
	Information

	BS7671:2018 Section 132
	

	BS7671:2018 Section 311
	

	BS7671:2018 Section 312
	

	BS7671:2018 Section 313
	

	BS7671:2018 Section 511
	

	References:

· Text Book B Chapter ELTK 06   pages 91  - 93
	· YouTube videos:      BS7671 Part 5    2:15 – 3:15


Step 2 continued 

h) What documents would be completed and issued following INITIAL VERIFICATION? 

	

	

	

	

	

	References:

· Text Book B Chapter ELTK 06   pages 146  - 157
	· YouTube videos:      BS7671 Chapter 64    08:55 – 09:45


i) What documents would be completed and issued following PERIODIC INSPECTION? 

	

	

	

	

	References:

· Text Book B Chapter ELTK 06   pages 146  - 157
	· YouTube videos:      BS7671 Chapter 64    08:55 – 09:45


Step 3 

a) INSPECTION refers to the use of the appropriate human senses during the examination of electrical installations? State which senses would be used and give an example of what for. 

	Human sense
	Example of use

	
	

	
	

	
	

	
	

	References:

· Text Book B Chapter ELTK 06 pages 83- 87
	· YouTube videos:      Inspection requirements    07:50 – 09:35


Step 3 continued 

b) What should the Inspector do if an item inspected is found to be unsatisfactory? 

	

	References:

· Text Book B Chapter ELTK 06   page 123
	· YouTube videos:      Inspection requirements    09:50 – 11:45


c) What IP codes should the inspector consider to be the minimum for an indoor enclosure such as a wall surface mounted consumer unit? 

	

	References:

· Text Book B Chapter ELTK 06   page 108
	· YouTube videos:      Inspection requirements    11:45 – 12:20


d) What Part of BS7671 deals with additional requirements for SPECIAL INSTALLATIONS OR LOCATIONS , including Bathrooms? 

	

	References:

· Text Book B Chapter ELTK 06   page 83
	· YouTube videos:      Inspection requirements    12:20 – 12:45


e) What are the main differences when completing the Schedule of Inspection for new installation work compared to completing the Schedule of Inspection for Periodic Inspection? 

	

	References:

· IET Model Forms – Schedule of Inspections
	· YouTube videos:      Inspection requirements    13:00 – 19:00


Step 4 

a) What checks would be carried out on a Multi-function installation tester prior to carrying out the ‘dead’ tests on a ring final circuit feeding 13A switched socket outlets?

	Checks to be made
	Regarding

	
	Instrument on-going accuracy

Setting up a tester  00:00 – 01:50

	
	Instrument power supply

Setting up a tester  02:50 – 03:10

	
	Instrument leads/ accessories
Setting up a tester  03:55 – 06:10

	
	Instrument socket adaptor

Setting up a tester  06:11 – 08:00

	
	Instrument 500V test facility

Setting up a tester  09:28 – 10:48

	References:

Text Book B Chapter ELTK 06 page 77

BS7671:2018 Chapter 64 page 231
	· YouTube videos:  Setting up a tester    00:00 – 11:10


b) What are the four ‘dead’ tests that would be carried out on a newly installed standard domestic ring final circuit feeding 13A switched socket outlets? (TN-C-S Earthing arrangement)
	Test
	Regulation

	
	643.2.1 (i)

	
	643.2.1 (ii)

	
	643.3

	
	643.6

	References:

Text Book B Chapter ELTK 06 page 100
BS7671:2018 Chapter 64 pages 232 - 234
	· YouTube videos:      Order of testing    01:00 – 03:45


Step 4 continued 

c) State three key requirements of HSE Guidance Note GS38 with respect to ‘Live’ Testing.

	GS38 requirements
	Regarding

	
	Test probe tips


	
	Test probe shape


	
	Probe fault protection


	
	Test lead identification

	References:

Text Book B Chapter ELTK 06 page 100

BS7671:2018 Chapter 64 pages 232 - 234
	· YouTube videos:      GS38  


d) What are the three ‘live’ tests that would be carried out on a newly installed standard domestic ring final circuit feeding 13A switched socket outlets? (TN-C-S Earthing arrangement)

	Test
	Regulation

	
	643.7.3

	
	643.8

	
	643.10

	References:

Text Book B Chapter ELTK 06 page 77
HSE GS38 pages 4 - 6
	· YouTube videos:      Order of testing    03:46 – 08:00


f) What should the Inspector do if a newly installed item tested is found to be unsatisfactory? 

	

	References:

· Text Book B Chapter ELTK 06   page 123
	· YouTube videos:      Inspection requirements    09:50 – 11:45


Step 4 continued 

g) For each of the following state the purpose of the ‘dead’ test and implications if not carried out:

	Test
	Purpose of the test
	Implication(s) if not carried out

	Continuity of

Main Bonding

Conductors


	
	

	Continuity of

Radial circuit Protective

Conductors
	
	

	Continuity of

Ring circuit Protective

Conductors
	
	

	Insulation Resistance
	
	

	Polarity
	
	

	References:

· Text Book B Chapter ELTK 06 page 100 - 111

	· YouTube videos:      Order of testing    01:00 – 03:25


h) For each of the following state the purpose of the ‘live’ test and implications if not carried out:

	Test
	Purpose of test
	Implication(s) if not carried out

	External 

Earth Fault Loop Impedance 

(Ze)
	
	

	Circuit 

Earth Fault Loop Impedance

(Zs)
	
	

	Prospective 

Fault Current 

at the origin

(PFC)
	
	

	Phase 

sequence
	
	

	RCD/ RCBO operation
	
	

	References:

· Text Book B Chapter ELTK 06 page 114 - 122

	· YouTube videos:      Order of testing    04:20 – 06:06


Step 4 continued 

i) Describe how each of the following three factors can affect the value of resistance measured during continuity testing:
	Factor
	Effect on conductor resistance value

	Cable

Length

(m)

	

	Cable

CSA

(mm2)
	

	Ambient Temperature

(OC)
	

	References:

Text Book B Chapter ELTK 06 page 116


	· YouTube videos:      Resistance value    00:35 – 04:25


j) Explain where you could source information to verify the following test measurement results:

	Test measurement result
	Source of information to assist in verification of test result

	0.08Ω measured during continuity testing of 10mm2 main bonding conductor

	

	65MΩ measured during insulation resistance testing of 3-phase M.I. cable circuit

	

	1.05Ω measured during the Loop Impedance testing of a radial circuit protected by a B32 60898 circuit breaker
	

	42mS trip time measured for a 100mA RCD used for fault protection 
	

	References:

Text Book B Chapter ELTK 06 pages 100 - 116


	· IET On-Site Guide pages 11, 99, 131, and 196


k) Ze and Ipf can be ascertained by measurement or by enquiry.     Explain how Ze and Ipf  would be determined by enquiry, and the likely declared values for a typical new build single-phase supply.
	Supply parameter
	Declared values
	Determined by:

	Ze
	
	

	Ipf
	
	

	References:

· Text Book B Chapter ELTK 06 pages 119, 148, & 156

	· IET On-Site Guide pages 11 & 99


Step 4 continued 

l) What precautions need to be taken prior to Insulation Resistance testing in respect of:

	Factor
	Precaution to be taken

	devices installed that are likely to influence the test measurement
	

	devices installed that are likely to be damaged by the test and cannot be readily disconnected
	

	References:

· Text Book B Chapter ELTK 06 page 106


	· YouTube videos:      Insulation Resistance Test    00:45 – 01:10


m) What Test Voltage and Minimum Insulation Resistance apply to the following:

	Circuit
	Test Voltage
	Minimum Insulation Resistance

	12v a.c. extractor fan (SELV)
	
	

	230v a.c. shower circuit
	
	

	400v a.c. 3-phase motor
	
	

	References:

· Text Book B Chapter ELTK 06 page 107


	· YouTube videos:      Insulation Resistance Test    01:25 – 03:40


n) What happens to the Insulation Resistance of a circuit when the cable length is increased?
	Effect on existing Insulation Resistance value

	

	References:

· Text Book B Chapter ELTK 06 page 125

	· YouTube videos:      Insulation Resistance Failure 


o) What happens to the Insulation Resistance of a circuit when additional circuits are added to an installation?

	Effect on existing Insulation Resistance value

	

	References:

· Text Book B Chapter ELTK 06 page 125


	· YouTube videos:      Insulation Resistance Failure 


Step 4 continued 

Regulation 643.7 requires verification of the measures to protection by Automatic Disconnection of Supply (ADS).
p) Explain how the following formula could be used to ascertain EFLI   Zs = ZE + (R1 + R2):

	

	References:

· Text Book B Chapter ELTK 06 page 126


	· YouTube videos:      Total Earth Fault Loop Impedance 


q) Explain how the value of EFLI (Zs) can be used to ensure the effectiveness of ADS for a circuit protected by a B32 circuit breaker to BSEN 60898.

	

	References:

· Text Book B Chapter ELTK 06 page 126


	· YouTube videos:      EFLI  80% correction factor   00:00 – 05:05


r) Following Initial Verification, who recommends the date to the first Periodic Inspection?

	

	References:

· BS7671:2018  Regulation 134.2.2  page 23

	


SEE NEXT PAGE FOR TESTING VIDEO LINKS
Step 5 
a) The following table contains the typical tests that would be carried out within a dwelling.
	The following YouTube video links depict tests carried out on low voltage circuits (UO - 230v) in a training environment and are a demonstration of what would be required during an assessment.

	Test type
	Regulation
	YouTube video link

	Main bonding conductor (R2 method)
	643.2.1 (i)
	QR code 1 - Main bonding 

	Continuity of Radial Circuit (R1+R2 method)
	643.2.1 (i)
	QR code 3 - R1 + R2 method

	Continuity of Ring Final Circuit
	643.2.1 (ii)
	QR code 5 - Ring Circuit Continuity

	Insulation Resistance
	643.3
	QR code 6 - Single phase Insulation Resistance

	Polarity
	643.6
	QR code 8 - Polarity as part of R1 + R2

	Earth Fault Loop Impedance  (Ze)
	643.7.3
	QR code 10 - Ze for a TT system

	Earth Fault Loop Impedance (Zs)
	643.7.3
	QR code 11 - Zs of lighting circuit

	Prospective Fault Current (Ipf)
	643.7.3.201
	QR code 12 - Prospective Fault Current

	RCD for additional Protection
	643.8
	QR code 13 - RCD testing


b) The following table contains additional tests that may need to be carried out where relevant.

	The following YouTube video links depict tests carried out on low voltage circuits (UO - 230v) in a training environment and are a demonstration of what would be required during an assessment.

	Test type
	Regulation
	YouTube video link

	Supplementary bonding conductor
	643.2.1 (i)
	QR code 2 - Supplementary bonding 

	Three-phase Continuity (R1+R2 method)
	643.2.1 (i)
	QR code 4 - 3-phase R1 + R2 method

	Three-phase Insulation Resistance
	643.3
	QR code 7 - 3-phase Insulation Resistance

	Earth Electrode
	643.7.2
	QR code 9 - Earth Electrode


