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1 Introduction

What is this qualification about?

Area Description

Who is the qualification for? The City & Guilds Level 3 Technical Occupational Entry in
Electrical Installations (Diploma) (2366-03) is for adults
aged 19+ wishing to gain the knowledge, skills and
behaviours required for a career within the electrotechnical

sector.
What does the qualification Learners will acquire a broad body of knowledge, skills and
cover? understanding of electrical installation including:

e Scientific principles.

Inspection, testing and commissioning.

Fault finding and diagnosis.

Electrical design practices and procedures.

Organising and overseeing electrical work activities

in buildings.

¢ Requirements for electrical installations to BS
7671.

What opportunities for The qualification will support progression onto an

progression are there? installation and maintenance electrician apprenticeship.
The job outcome once the learner has joined and
completed an apprenticeship will be installation electrician,
maintenance electrician and electrician.

Who did we develop the N/A
qualification with?

Is it part of an apprenticeship ST0152 Installation and Maintenance Electrician
framework or initiative?

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-
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Content coverage and mapping

Occupational standards

This qualification has been developed to cover as many of the Knowledge, Skills and
Behaviours (KSBs) in the relevant Occupational Standard as it may be reasonable to attain by
undertaking a course of education or training. Where KSBs in a relevant occupation standard
cannot reasonably be obtained within a course of education or training in an educational
setting, City & Guilds seeks the validation from credible employers to ensure that the
qualification is fit for purpose.

The knowledge and skills content within this qualification has been amplified to reflect the
KSBs. High level mapping to the KSBs in the Occupational Standard can be found in the
Qualification Structure section. Detailed mapping at topic level can be found in Annex 1 within
this qualification handbook.

The table below shows the Occupational Standard the qualification aligns to:

Qualification Occupational Standard title/reference

City & Guilds Level 3 Technical Installation and Maintenance Electrician (ST0152)
Occupational Entry in Electrical
Installations (Diploma)
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2 Employer engagement

City & Guilds would like to take this opportunity to thank all the employers, trade associations,
professional bodies, providers, subject matter experts and consultants who have dedicated
time to review and validate this qualification. These stakeholders have been used throughout
the development and validation of this qualification to ensure the qualification meets the
requirements of the Occupational Standard and the needs of industry. Employer validation
recognises the demand or likely demand for learners who have completed the City & Guilds
Level 3 Technical Occupational Entry in Electrical Installations (Diploma). This collaborative
work is to ensure that a learner studying the City & Guilds Level 3 Technical Occupational
Entry in Electrical Installations (Diploma) has the best opportunities available to them as they
progress through their career with a solid base as a starting point.
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3 Qualification structure

Structure

To achieve the City & Guilds Level 3 Technical Occupational Entry in Electrical Installations
(Diploma) (2366-03), learners must achieve:

Learners must achieve all six mandatory units.

301 Scientific principles 100

302 Inspection, testing and commissioning of 78
electrotechnical systems and equipment

303 Fault finding and diagnosis 32
304 Electrical design practices and procedures 170
305 Organising and overseeing electrical work 40

activities in buildings

306 Understand the Requirements for Electrical 70
Installations BS 7671:2018 (2026)
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Total Qualification Time (TQT)

Total Qualification Time (TQT) is the number of notional hours which represents an estimate
of the total amount of time that could reasonably be expected for a learner to demonstrate the
achievement of the level of attainment necessary for the award of a qualification.

TQT comprises of the following two elements:

¢ the number of hours that an awarding organisation has assigned to a qualification for
guided learning

¢ an estimate of the number of hours a learner will reasonably be likely to spend in
preparation, study or any other form of participation in education or training, including
assessment, which takes place as directed by — but, unlike guided learning, not under the
immediate guidance or supervision of — a lecturer, supervisor, tutor or other appropriate
provider of education or training.

Title and level GLH TQT

City & Guilds Level 3 Technical Occupational Entry in 490 581
Electrical Installations (Diploma) (2366-03)
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4 Centre requirements

Approval

Full approval

To offer this qualification, new centres will need to gain both centre and qualification approval.
Please refer to the document Centre Approval process: Quality Standards for further
information.

Centre staff should familiarise themselves with the structure, content and assessment
requirements of the qualification before designing a course programme.

Resource requirements

Centre staffing

Staff delivering these qualifications must be able to demonstrate that they meet the following
occupational expertise requirements. They should:

e be occupationally competent or technically knowledgeable in the area(s) for which they
are delivering training and/or have experience of providing training (this knowledge
must be to the same level as the training being delivered)

e have recent relevant experience in the specific area they will be assessing

¢ have credible experience of providing training.

Assessors

Staff delivering these qualifications are able to take on the role of the assessors in the
practical assignment and must still meet the occupational expertise requirements.

Continuing professional development (CPD)
Centres are expected to support their staff in ensuring that their knowledge remains current of

the occupational area and of best practice in delivery, mentoring, training, assessment and
quality assurance, and that it takes account of any national or legislative developments.

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-
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Physical resources

Centres may choose to provide the following resources or require learners to provide certain
equipment at their discretion such as hand tools and personal protection equipment (PPE).

Centres must be able to demonstrate that they have access to the remaining equipment and
provide the technical resources required to deliver this qualification and its assessments.

o Testrig (to latest version of City & Guilds Assessor guide for test rig document).

o VDE screwdrivers.

e Connector blocks (screw or compression lever).

e Multi-functional test equipment and appropriate leads to BS EN 61557 with
manufacturer’s instructions (appropriate individual instruments may be used).

e Socket-outlet testers with manufacturer’s instructions for all equipment must be
available.

e Linking/shorting leads (for use when testing).

e Appropriate PPE for each task.

e Suitable test rigs to facilitate training and practice (must not be, or directly replicate,
any assessment or examination rig).

o Safe isolation test kits (lock and key, label, lock-off device, proving unit and Approved
Voltage Indicator).

¢ Relevant IET publications including BS 7671, On-Site Guide and Guidance Note 3

e Calculators.

Quality assurance

Approved centres must have effective quality assurance systems to ensure optimum delivery
and assessment of qualifications. Quality assurance includes initial centre approval,
qualification approval and the centre's own internal procedures for monitoring quality. Centres
are responsible for internal quality assurance and City & Guilds is responsible for external
quality assurance. All external quality assurance processes reflect the minimum requirements
for verified and moderated assessments, as detailed in the Centre Assessment Standards
Scrutiny (CASS), section H2 of Ofqual’'s General Conditions of Recognition. For more
information on both CASS and City & Guilds Quality Assurance processes visit: the What is
CASS? and Quality Assurance Standards documents on the City & Guilds website.

Standards and rigorous quality assurance are maintained by the use of:

¢ internal quality assurance
e City & Guilds external quality assurance.

In order to carry out the quality assurance role, internal quality assurers must:

have appropriate teaching and vocational knowledge and expertise

have experience in quality management/internal quality assurance

hold or be working towards an appropriate teaching/training/assessing qualification
be familiar with the occupation and technical content covered within the qualification.

External quality assurance for the qualification will be provided by City & Guilds EQA process.
EQAs are appointed by City & Guilds to approve centres and to monitor the assessment and
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internal quality assurance carried out by centre. External quality assurance is carried out to
ensure that assessment is valid and reliable, and that there is good assessment practice in
centres.

The role of the EQA is to:

e provide advice and support to centre staff

e ensure the quality and consistency of assessments within and between centres by the
use of systematic sampling

e provide feedback to centres and to City & Guilds.

Learner entry requirements

City & Guilds does not set entry requirements for this qualification. However, centres must
ensure that candidates have the potential and opportunity to gain the qualification
successfully.

Initial assessment and induction

An initial assessment of each learner should be made before the start of their programme to
identify:
o if the learner has any specific training needs
e support and guidance they may need when working towards their qualification
¢ any units they have already completed or credit they have accumulated which is
relevant to the qualification
o the appropriate type and level of qualification.

We recommend that centres provide an induction programme, so the learner fully understands
the requirements of the qualification, their responsibilities as a learner and the responsibilities
of the centre. This information can be recorded on a learning contract.

It is recommended that learners would have Level 2 or equivalent health and safety
knowledge related to electrical and maintenance installations.

Age restriction
This qualification is approved for learners aged 19 or above.
Access to assessment and special consideration

City & Guilds has considered the design of this qualification and its assessments in order to
best support accessibility and inclusion for all learners. We understand however that
individuals have diverse learning needs and may require reasonable adjustments to fully
participate. Reasonable adjustments, such as additional time or alternative formats, may be
provided to accommodate learners with disabilities and support fair access to assessment.
Access arrangements are adjustments that allow candidates with disabilities, special
educational needs, and temporary injuries to access the assessment and demonstrate their
skills and knowledge without changing the demands of the assessment. These arrangements
must be made before assessment takes place.

The Equality Act 2010 requires City & Guilds to make reasonable adjustments where a
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disabled person would be at a substantial disadvantage in undertaking an assessment.

It is the responsibility of the centre to ensure at the start of a programme of learning that
candidates will be able to access the requirements of the qualification.

Please refer to the JCQ access arrangements and reasonable adjustments and Access
arrangements - when and how applications need to be made to City & Guilds for more
information. Both are available on the City & Guilds website:
http://lwww.cityandgquilds.com/delivering-our-qualifications/centre-development/centre-
document-library/policies-and-procedures/access-arrangements-reasonable-

adjustments
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5 Delivering the qualification

Inclusion and diversity

City & Guilds is committed to improving inclusion and diversity within the way we work and
how we deliver our purpose which is to help people and organisations develop the skills they
need for growth.

More information and guidance to support centres in supporting inclusion and diversity
through the delivery of City & Guilds qualifications can be found here:

Inclusion and diversity | City & Guilds (cityandquilds.com)

Sustainability

City & Guilds are committed to net zero. Our ambition is to reduce our carbon emissions by at
least 50% before 2030, and to develop environmentally responsible operations to achieve net
zero by 2040 or sooner if we can. City & Guilds is committed to supporting qualifications that
support our customers to consider sustainability and their environmental footprint.

More information and guidance to support centres in developing sustainable practices through
the delivery of City & Guilds qualifications can be found here:

Our Pathway to Net Zero | City & Guilds (cityandguilds.com)

Within this qualification, centres are reminded of their responsibility of supporting sustainable
delivery of the qualification and given examples of ways to consider doing so.

Within the qualification content, prospective learners are taught the following content:

e renewables
o hydro using stored water to drive a turbine
o hydro using flowing water, such as a river, to drive a generator
o wind turbines driving a rotational generator
o large scale solar PV using solar energy to generate electricity through chemical
process
o wave and tidal energy
e energy efficient luminaire types
e selecting and using equipment considering energy efficiency and sustainability to
relevant codes of practice and manufacturer’s instructions.

This supports learners having an understanding of the reasons for sustainability in an
electrical installation setting, and to underpin key principles and work practices within the
scope of their role that would support sustainable practice.

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-
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Support materials

The following resources are available for this qualification:

Description How to access

Sample assessments www.cityandguilds.com

SmartScreen www.smartscreen.co.uk
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6 Assessment

Summary of Assessment methods

For City & Guilds Level 3 Technical Occupational Entry in Electrical Installations (Diploma),

candidates must successfully complete:

Assessment
component

350 Science,
design and
planning

Assessment

method

Externally marked

MCQ paper

Description and conditions

This assessment covers units 301, 304 and 305.

The ‘350 Science, design and planning’ exam is
externally set and externally marked and will be online
only.

The exam is designed to assess the candidate’s depth
and breadth of understanding across content in units
301, 304 and 305 (and should only be attempted
following learner completion of these units), using
multiple choice questions and will be sat under
invigilated examination conditions.

See JCQ requirements for details:
http://www.jcq.org.uk/exams-office/ice---instructions-
for-conducting-examinations

The test specification shows the coverage of the
assessment across the unit content.

Sample assessment materials can be downloaded from
the City & Guilds website.

Live assessment will be delivered by the City & Guilds
online platform E-volve.
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Assessment Assessment
component method

351 Externally marked

Understand MCQ paper
inspection,
testing and
fault finding
procedures

Description and conditions

This assessment covers units 302 and 303.

The ‘351 Understand inspection, testing and fault
finding procedures’ exam is externally set and
externally marked and will be online only.

The exam is designed to assess the candidate’s depth
and breadth of understanding across content in units
302 and 303 (and should only be attempted following
learner completion of these units), using multiple
choice questions and will be sat under invigilated
examination conditions.

See JCQ requirements for details:
http://www.jcq.org.uk/exams-office/ice---instructions-
for-conducting-examinations

The test specification shows the coverage of the
assessment across the unit content.

Sample assessment materials can be downloaded from
the City & Guilds website.

Live assessment will be delivered by the City & Guilds
online platform E-volve.
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Assessment
component

352
Understand
the
requirements
for electrical
installations
BS 7671: 2018
(2022)*

OR

356
Understand
the
requirements
for electrical
installations
BS 7671: 2018
(Amendment
4:2026)

Assessment
method

Externally marked
MCQ paper

Description and conditions

This assessment covers unit 306.

The ‘352 Understand the Requirements for
Electrical Installations BS 7671: 2018 (2022)' OR
‘356 Understand the Requirements for Electrical
Installations BS 7671: 2018 (2026) exam is
externally set and externally marked and will be
online only.

The exam is designed to assess the candidate’s
depth and breadth of understanding across content
in unit 306 (and should only be attempted following
learner completion of this unit), using multiple choice
questions and will be sat under invigilated
examination conditions.

See JCQ requirements for
details: http://www.jcq.org.uk/exams-office/ice---
instructions-for-conducting-examinations

Sample assessment materials can be downloaded
from the City & Guilds website.

Live assessment will be delivered by the City &
Guilds online platform E-volve.

* Assessment component 352 will remain available for candidates to register onto until
31/07/2026 to enable learners to complete their assessment on the 2022 version of BS 7671

wiring regulations.
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Assessment
component

354 Design
assignment

Assessment
method

Internally marked
design assignment

Description and conditions

This assessment covers units 301, 302, 304 and 305.

The ‘354 Design assignment’ is externally set and
internally marked with external verification.

The assignment is designed to assess the candidate’s
depth and breadth of knowledge, skills and
understanding from across content in the qualification,
at the end of their period of learning, and will be
completed under invigilated, controlled assessment
conditions.

See JCQ requirements for details:
http://www.jcq.org.uk/exams-office/ice---instructions-
for-conducting-examinations

The test specification shows the coverage of the
assessment across the qualification content.

Sample assessment materials can be downloaded
from the City & Guilds website.
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Scheme of assessment overview

For City & Guilds Level 3 Technical Occupational Entry in Electrical Installations (Diploma)
candidates must successfully complete:

Candidates must complete all assessment components

Assessment  Method Duration Marks Marking Grading

component

350 On demand 2 hours 60 Externally marked Pass/Fail
E-volve
online MCQ

351 On demand 1 hour 30 50 Externally marked Pass/Fail
E-volve mins
online MCQ

352" OR 356 Ondemand 2 hours 60 Externally marked Pass/Fail
E-volve
online MCQ

353 On demand 6 hours N/A Internally marked  Pass/Fail
practical and externally
assignment verified

354 On-demand 20 hours N/A Internally marked  Pass/Fail
design and externally
assignment verified

Candidates must pass assessment components 350, 351, 352 or 356, 353 and 354 to achieve
the qualification.

On completion of the full qualification, centres will be able to claim a full 2382 certificate for
their candidates.

To gain certification for 2382-22 Level 3 Award in the Requirements for Electrical
Installations BS 7671:2018 (2022):

Candidates must have achieved the assessment 2366-352 and have been certificated against
2366-03. Centres can then register candidates onto the 2382-82 and claim the certification
module 2382-922 which will generate this certificate.

To gain certification for 2382-26 Level 3 Award in the Requirements for Electrical
Installations BS 7671:2018 (2026):

1 See summary of assessment methods, section 6.
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Candidates must have achieved the assessment 2366-356 and have been certificated against
2366-03. Centres can then register candidates onto the 2382-86 and claim the certification
module 2382-928 which will generate this certificate.
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Assessment specifications

The assessment specification outlined in the table below highlights at high level the way that
the qualification content will be assessed within the 350 Science, design and planning
assessment:

Percentage %

301 LO1 Understand electrical supply systems 4 7

LO2 Be able to determine how different electrical 7 12
properties can affect electrical circuits, systems
and equipment

LO4 Understand the operating principles of 4 7
electrical components and devices

304 LO1 Understand how to prepare for the 7 12
installation of wiring systems

LO2 Understand the applications of wiring 7 12
systems
LO3 Understand the practices and procedures 2 3

for carrying out electrical work

LO4 Understand the characteristics and 5 8
applications of electrical supply systems and
consumers’ equipment

LO5 Understand earthing and protection 3 5
LO6 Understand protection against overcurrent 2 3
305 LO1 Understand the requirements for organising 1 2

and overseeing work programmes

LO2 Understand the requirements for working 3 5
with others when organising and overseeing
work activities

LO3 Understand the requirements for organising 1 2
the provision and storage of resources that are
required for work activities

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-
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Outcome Number Percentage %

of
Marks

301 LO1 Understand electrical supply systems

LO2 Be able to determine how different electrical
properties can affect electrical circuits, systems
and equipment

LO3 Understand the applications of AC motors,
DC machines and motor control

LO6 Understand the principles and applications
of electrical heating

304 LO1 Understand how to prepare for the 14 23
installation of wiring systems

LO2 Understand the applications of wiring
systems

LO3 Understand the practices and procedures
for carrying out electrical work

LO6 Understand protection against overcurrent

305 LO1 Understand the requirements for organising
and overseeing work programmes

Total 60 100%

Required materials: BS 7671; IET On-Site Guide
Permitted materials: Non-programmable calculator

Graded: Pass/Fail

Pass mark: the pass mark for this examination is set at approx. 60%

The boundaries may be subject to slight variation to ensure fairness should any variations in
the difficulty of the individual assessment versions be identified.
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The assessment specification outlined in the table below highlights at high level the way that
the qualification content will be assessed within the 351 Understand inspection, testing and
fault finding procedures assessment:

Number of Percentage %

marks
302 LO1 Understand the requirements for completing 4 8
the safe isolation of electrical circuits and
installations
LO3 Understand the requirements for completing 2 4

the initial inspection of electrical installations prior
to being placed into service

LO4 Understand the requirements for the safe 3 6
testing and commissioning of electrical

installations

LO5 Understand the requirements for testing 6 12

before circuits are energised

LO6 Understand the requirements for testing 8 16
energised installations

LO7 Understand the requirements for the 6 12
completion of Electrical Installation Certificates
and associated documentation

303 LO1 Understand the health and safety 3 6
requirements relevant to fault diagnosis

LO2 Understand the importance of reporting and 4 8
communication in fault diagnosis

LO3 Understand the nature and characteristics of 5 10
electrical faults

LO4 Understand fault diagnosis procedures 6 12

LO5 Understand the procedures for correcting 3 6
electrical faults

Total 50 100%
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Required materials: BS 7671; IET On-Site Guide
Permitted materials: Non-programmable calculator

Graded: Pass/Fail

Pass mark: the pass mark for this examination is set at approx. 60%

The boundaries may be subject to slight variation to ensure fairness should any variations in
the difficulty of the individual assessment versions be identified.
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The assessment specification outlined in the table below highlights at high level the way that
the qualification content will be assessed within 356 Understand the Requirements for
Electrical Installations BS 7671: 2018 (Amendment 4 2026):

Unit Outcome Number of Percentage %
marks

306 LO1 Understand the scope, object and 4 7
fundamental principles of BS7671
LO2 Understand the definitions used within 2 3
BS7671
LO3 Understand how to assess the general 6 10
characteristics of electrical installations
LO4 Understand requirements of protection for 15 25
safety for electrical installations
LO5 Understand the requirements for selection 14 23
and erection of equipment for electrical
installations
LO6 Understand the requirements of inspection 4 7

and testing of electrical installations

LO7 Understand the requirements of special 7 12
installations or locations as identified in BS 7671

LO8 Understand the information contained within 8 13
Part 8 and the appendices of BS7671

Total 60 100%

Required materials: BS 7671
Permitted materials: Non-programmable calculator

Graded: Pass/Fail

Pass mark: the pass mark for this examination is set at approx. 60%

The boundaries may be subject to slight variation to ensure fairness should any variations in
the difficulty of the individual assessment versions be identified.
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Results processing of external assessments

City and Guilds will always strive to process and issue results as soon as possible. However,
when a new version of the assessment is launched, candidate results will be held until we
have received a representative number of completed exam scripts and completed an analysis
of the live results to ensure that the test is producing valid and reliable outcomes and that the
grade boundary is set correctly.

This is an important step to ensure that the pass mark set is a fair and accurate reflection of
the pass standard.

As a result of this, please be aware that results may take up 27 working days. Once the pass
mark has been confirmed, it will go back to instant results (ie on the Walled Garden within 48
hours).

If you have any specific queries please contact centresupport@cityandguilds.com for further
information.
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Assessment objectives

The following assessment objectives are used within the 350 Science, design and planning
assessment.

The weightings for how the assessment objectives are applied in the assessment are shown
in the table below.

Assessment objective j| Description Weighting in
Assessment
350

AO1a Demonstrate The ability to demonstrate basic recall of 40%

knowledge of the relevant knowledge in response to

content straightforward questioning.

AO1b Demonstrate The ability to demonstrate understanding of 50%

understanding of the principles and concepts beyond recall of

content definitions.

AO2 Apply knowledge  Applying knowledge and understanding taking 10%

and understanding of the the understanding of generalities and applying

content to different them to specific situations.

situations and contexts

The following assessment objectives are used within the 351 Understand inspection,
testing and fault finding procedures assessment.

The weightings for how the assessment objectives are applied in the assessment are shown
in the table below.

Assessment objective | Description Weighting in
Assessment
351

AO1a Demonstrate The ability to demonstrate basic recall of 36%

knowledge of the relevant knowledge in response to

content straightforward questioning.

AO1b Demonstrate The ability to demonstrate understanding of 64%

understanding of the principles and concepts beyond recall of

content definitions.

AO2 Apply knowledge  Applying knowledge and understanding taking N/A

and understanding of the the understanding of generalities and applying

content to different them to specific situations.

situations and contexts

Please note that assessment components 352 Understand the Requirements of Electrical
Installations BS 7671: 2018 (2022) and 356 Understand the Requirements of Electrical

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-
03) 29



Installations BS 7671: 2018 (2026) use command verbs in the assessment criteria, and so it
are not assessed by assessment objectives.
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The assessment specification outlined in the tables below highlights at high level the practical
and design assignments coverage within the assessment components.

353 Undertake inspection, testing and fault finding procedures.

“

302 LO1 Understand the requirements for completing the safe 1
isolation of electrical circuits and installations

LO8 Be able to confirm the safety of electrical systems and 1

equipment prior to inspection, testing and commissioning

LO9 Be able to carry out inspection of electrical installations prior 1

to being placed into service

LO10 Be able to test electrical installations prior to them being 1

placed into service

LO11 Be able to commission electrical systems and equipment 1
303 LOG6 Be able to perform fault diagnosis 2

Required materials: Required materials will be given to candidates by centres.

Graded: Pass/Fail
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354 Design assignment

“ Learning outcome

301 LO1 Understand electrical supply systems 2
LO2 Be able to determine how different electrical properties can 2
affect electrical circuits, systems and equipment
LO4 Understand the operating principles of electrical components 2
and devices
LO5 Understand the principles and applications of electrical 2
lighting systems

302 LO2 Understand the requirements for initial verification of 4
electrical installations
LO3 Understand the requirements for completing the initial 4
inspection of electrical installations prior to being placed into
service
LO4 Understand the requirements for the safe testing and 4
commissioning of electrical installations
LO5 Understand the requirements for testing before circuits are 4
energised
LOG6 Understand the requirements for testing energised 4
installations

304 LO3 Understand the practices and procedures for carrying out 3
electrical work
LO4 Understand the characteristics and applications of electrical 3
supply systems and consumers’ equipment
LO5 Understand earthing and protection 3
LO6 Understand protection against overcurrent 3
LO7 Understand electrical systems and circuits 3
LO8 Be able to apply a cable design procedure 3

305 LO1 Understand the requirements for organising and overseeing 1

Required materials: Required materials will be given to candidates by centres.

work programmes

LO2 Understand the requirements for working with others when
organising and overseeing work activities

LO3 3 Understand the requirements for organising the provision
and storage of resources that are required for work activities

Graded: Pass/Fail
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Availability of assessments

Assignment material will be made available from the City & Guilds website qualification pages.

All assessments that are on E-volve are on demand and can be booked by the centre when
the candidate is ready to be entered for the assessment.

Retakes/resits

Multiple choice tests

Candidates who have failed an online multiple choice tests assessment are permitted up to
four resits of the assessments before re-registration is required.

Assignments

For the practical assignment, candidates who have failed one or more tasks in the assignment
will be advised to complete a further period of learning before resitting the task(s). For Part A,
Task 1, candidates must not have two consecutive attempts on the same section of the rig,
and for Part B, Task 2, candidates must not attempt the same job card pack again.

For the design assignment, candidates who have failed one or more tasks but have not met
the conditions for the resubmission of evidence (detailed below and within the grading section
of the Assessor Pack), will be advised to complete a further period of learning before then re-
sitting fully, all tasks within a different version of the assignment. Candidates can resit a
different version of the assignment up to a maximum of three times (total four attempts)
before re-registration is required.

Resubmission of evidence

At the approval of the centre a candidate can resubmit evidence for an assignment if they
have not met specific criteria required for a pass. This is intended to provide candidates who
had broadly met the standard set with only minor gaps in their performance an opportunity to
achieve the pass standard without a full resit. This must only be granted if the following
conditions are met.

When can the resubmission of evidence process be used:

o There is evidence the candidate has not met the pass standard on specific
assessment criteria

e The candidate has demonstrated competency/capability to the required standard
during a programme of study through formative assessments that can be evidenced

e The candidate has met agreed deadlines and conditions for the assessment

e The candidate and assessor have authenticated the evidence submitted

e The resubmission of evidence has been agreed by the IQA

e The resubmission of evidence process does not take place until a task has been
completed, assessed and recorded

e All evidence submitted as part of the resubmission process has been generated within
the same assessment conditions as the first submission

e All evidence submitted as part of the initial submission and resubmission is made
available for external quality assurance as required.
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When the resubmission of evidence process cannot be used:

e The candidate has not met agreed deadlines and not met the conditions for the
assessment

o The candidate has only part completed a task or not attempted the assessment

e The candidate and assessor has not authenticated the evidence submitted

e The IQA does not agree that the candidate has met the conditions set out in the
assessment to allow for a resubmission of evidence.

e Evidence is not available for external quality assurance as required.

If the resubmitted evidence does not meet the required standard for a pass, then the
candidate will need to take a different assignment. Candidates can only resubmit evidence
once per version of the assessment.

In cases where a candidate has attempted and resubmitted on three separate versions but
has still not met the pass standard, they must undergo a period of additional study before
being offered the opportunity to re-register and retake the qualification.

Please note that further information and guidance for centre assessors on the
resubmission of evidence process will be found within the assessment materials of this
qualification

Recognition of prior learning (RPL)

Recognition of prior learning means using a person’s previous experience or qualifications
which have already been achieved to contribute to a new qualification. RPL can be used to
exempt learners from areas of learning previously achieved, but does not exempt them from
assessment.

Candidates, who have successfully undertaken the Requirements for Electrical Installations
BS 7671 will be exempt from unit 306 and will not have to undertake the associated
assessment as detailed below:

If a candidate has achieved the Requirements for Electrical Installations BS 7671:2018
(2022), 2382-022 they do not need to take assessment 352. Centres can indicate this buy
selecting the 2366-801.

If a candidate has achieved the Requirements for Electrical Installations BS 7671:2018
(Amendment 4:2026), 2382-022 they do not need to take assessment 356. Centres can
indicate this buy selecting the 2366-802.
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7 Units

Structure of the units

These units each have the following:
e City & Guilds reference number

o title

o level

e guided learning hours (GLH)
e unitaim

e assessment type

¢ learning outcomes, which are comprised of a number of topics
e content

e supporting information

¢ relationship to Occupational Standards inc. reference.

Delivery of units

This qualification comprises a number of units. A unit describes what is expected of a
competent person in particular aspects of their job.

Each unit is divided into learning outcomes which describe in further detail the knowledge
and skills that a candidate should possess.

Each learning outcome has a set of topics (knowledge or skills) that are simple and concise
statements that indicates to a learner something specific they will be learning in relation to the
learning outcome. It should provide clarity to a learner at a high level on what they should be
expecting to learn or be able to do about a specific area of the learning outcome.

Content (What needs to covered) the content sections define the ‘depth and breadth’ to which
the teaching / learning must be delivered.

It is important that these sections define all the essential content that must be covered for
learners to achieve the learning outcome. It is the information in this section that learners will
be assessed on.

NB A Glossary can be found in Appendix 2.
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Unit 301 Scientific principles

Unit Level:
Guided Learning Hours (GLH):
Unit Aim:

Assessment Method:

Links to Apprenticeship Standard:

3
100

This unit is designed to enable learners to
understand the relationship between
electrical scientific principles and the
competencies required of a qualified
electrical operative. Its content is the
knowledge needed by a learner to underpin
the application of skills in the installation and
maintenance of electrical systems and
equipment.

Multiple choice question paper
Design assignment

Installation and Maintenance Electrician STO
152

See also qualification content mapping to
Occupational Standard (Appendix 1)
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Learning outcome 1

Understand electrical supply systems

Topic

Content
What needs to be covered:

1.1 The main methods of generation
and the National Grid voltages of
electricity used for domestic,
industrial and commercial
consumption

1.1.1 The basic operating principles and methods of
generation:

a) fossil fuels
i) coal fired power stations using steam to
drive a turbine

ii) oil fired power stations using steam to drive
a turbine

iii) gas fired power stations using steam to
drive a turbine

b) nuclear power stations using nuclear energy to
create steam which drives a turbine
Cc) renewables

i) hydro using stored water to drive a turbine

ii) hydro using flowing water, such as a river,
to drive a generator

iii) wind turbines driving a rotational generator

iv) large scale solar photovoltaic (PV) using
solar energy to generate electricity through
a chemical process

v) wave and tidal energy
d) grid optimisation and demand management

i) pumped storage to drive a turbine at points
of high demand

ii) battery storage to supply electricity to the
grid, through an invertor, at points of high
demand.

1.1.2 National grid voltages — voltages used within the
UK supply network and the sections of the grid in
which these are used:

a) typical generation voltage
i) 25kV
b) transmission voltages
i) 132 kV
ii) 275 kV
i) 400 kV
c) distribution voltages
i) 230V
i) 400V
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Topic Content
What needs to be covered:

iii) 11 kV
iv) 33 kV
v) 66 kV
Vi) 132 kV

1.2 Small scale, localised sources of 1.2.1 The basic operating principles of sources:
electricity a) electrical energy storage systems (EESS)

i) a battery is charged and then used to
supply an inverter to feed back into the
installation when required

ii) flywheel uses electricity to accelerate a
rotor, transferring the electrical power into
rotational energy and storing it, and then
the process is reversed to turn the kinetic
energy into electrical energy

b) cells/batteries or

i) using a chemical reaction to store electrical

energy
c) UPS systems

i) a battery is charged and then used to
supply an inverter to feed circuits or
equipment in the situation of mains power
failure

d) micro hydro

i) hydro using flowing water, such as a river,

to drive a generator
e) micro solar

i) using solar energy to generate electricity

through a chemical process
f) combined heat and power (CHP)
i) using excess heat from heating systems to
generate electricity
g) electric vehicle systems (vehicle to grid)
h) using the batteries within the electrical vehicle
to back feed by an inverter into the installation.

1.3 The types of supply system used in  1.3.1 The voltages and conductor arrangements of
the low-voltage public distribution supply systems:
network a) single-phase electrical supplies
i) line to neutral at 230 V (Uo)
b) three-phase and neutral supplies
i) line to neutral at 230 V (Uo)
ii) line to line at 400 V (V).
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Topic Content
What needs to be covered:

1.4 Operating principles, applications 1.4.1 Operating principles and typical uses for
and limitations of transformers different types of transformers:

a) autotransformer
i) single winding with a tap-off point, used for
variable outputs, and where electrical
separation is not required

b) current

i) measures the magnetic field around a
conductor used to determine the current within

the cable
c) isolation
i) two or more coils used to transfer electrical
energy by means of a changing magnetic field
used to provide
o different input to output voltages
e 1:1 for electrical separation for shock
protection
d) voltage
i) used to lower supply voltages proportionally
to voltages suitable for instrumentation to
safely use

1.4.2 Operating principles of power transformers:
a) transformer core operating principle

i) using its ferrous properties to transfer
electrical energy into magnetic field and back
into electrical energy

b) mutual induction between windings

c) relationship between current and voltage in
different transformer arrangements

d) primary and secondary windings and the
relationship between them

e) determination of electromagnetic fields (EMF)
produced

f) number of turns per winding and how these
relate to voltage.

1.4.3 Typical applications for each type of power
transformer:

a) where used to step-up voltages

i) for increasing voltages in the distribution
network

ii) powering high-voltage lighting
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Topic

Content
What needs to be covered:

b) where used to step-down voltages

i) for decreasing voltages in the distribution
network

ii) for reducing voltage in electrical equipment
c) where used for electrical separation
i) for shaver sockets

iy for reduced low-voltage construction site
supplies.

1.4.4 Limitations causing loss of energy:
a) iron losses
b) eddy currents
c) hysteresis losses
d) copper losses
e) winding losses.

Learning outcome 2

Be able to determine how different electrical properties can affect electrical circuits, systems

and equipment

Topic Content
What needs to be covered:
2.1 Calculate transformer values 2.1.1 Values:

a) primary and secondary turns

b) primary and secondary voltages where only
one is known

c) primary and secondary currents where only
one is known

d) ratio of windings to achieve required voltage

e) ratio of currents between primary and
secondary windings

f) kVA ratings.

2.2 Types of power factor

2.2.1 What causes the different types of power factor
leading, lagging and unity:
a) current leading voltage in capacitive circuits
b) current lagging voltage in inductive circuits
C) unity.
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Topic Content
What needs to be covered:
2.3 Calculate values in AC circuits 2.3.1 Values:

a) resistance
b) impedance
c) reactance

i) capacitive

ii) inductive

d) power factor.
2.3.2 AC circuits:

a) series and parallel circuit arrangements
b) RLC circuits.

2.4 Show the relationship between
power quantities

Use of both calculations or scaled power triangle
drawing to establish any of the values in the range.

2.4.1 Power quantities:
a) apparent power
i) KVA
b) true power
i) KW
c) reactive power
i) KVA,

2.5 Methods of power factor correction

Where and how power factor correction can be
improved.

2.5.1 Power factor:
a) use of capacitors in parallel with the load

b) use of capacitor banks at the origin of supply
connected in parallel

C) synchronous condensers.

2.6 Calculate the neutral current in
three-phase and neutral systems

2.6.1 Systems:
a) balanced, where the current in each line is
equal
b) unbalanced, where the current in each line is
unequal.
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Topic

Content
What needs to be covered:

2.7 Calculate values in both star and
delta connected systems

2.7.1 Values:

a) voltage
i) phase voltage V,
ii) line voltage V,

b) current
i) phase current I,
ii) line current |,

C) power.

Learning outcome 3

Understand the applications of AC motors, DC machines and motor control

Topic

Content
What needs to be covered:

3.1 Types of AC motor

3.1.1 Types of AC motor:

a) single-phase
i) universal motor
ii) split-phase motor
iii) capacitor start motor
iv) capacitor start/capacitor run motor
v) shaded pole motor

b) three-phase
i) cage-type induction
ii) wound rotor induction
iif) synchronous.

3.2 Types of DC motor

3.2.1 Types of DC motor:
a) series
b) shunt
¢) long compound
d) short compound.

3.3 The features of motor control

3.3.1 Motor control:
a) direct-on-line
i) single- or three-phase
ii) no speed control
b) Star-Delta starters
i) three-phase
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Topic

Content
What needs to be covered:

ii) reduce current on start-up
c) rotor-resistance

i) three-phase

ii) variable resistance to the rotor windings
d) soft-start

i) single- or three-phase

ii) reduced voltage on start-up
e) variable frequency

i) single- or three-phase

ii) speed control

iif) torque control.

Learning outcome 4

Understand the operating principles of electrical components and protective devices

Topic

Content
What needs to be covered:

4.1 The operating principles of electrical
components used for circuit control

4.1.1 Typical uses of electrical components used for
circuit control:

a) contactors
i) motor control
b) solenoids
i) gas shut-off valves in emergency situations
c) relays
i) control of supplies by electronic circuits
d) thermal overload trips
i) overload protection
e) emergency stop switches
i) to remove unexpected danger.

4.1.2 Operating principles:

a) control coils within contactors, solenoids and
relays producing magnetic fields when
energised

b) a contact (hold-on) to maintain the supply to a
contactor’'s magnetic coil once energised

c) emergency switches opening a control circuit
to de-energise a contactor

d) normally open contact arrangements of
contactors and relays
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Topic Content
What needs to be covered:

e) normally closed contact arrangements of
contactors and relays

f) thermal overload trips de-energising
contactor coil in the event of an overload.

4.2 Types and operating principles of 4.2.1 Protective devices:
protective devices a) HRC fuses to BS 88
b) cartridge fuses to BS 1362
c) rewireable fuses to BS 3036

d) circuit-breakers to BS EN 60898 and BS
60947-2

e) RCBOs to BS EN 61009
f) RCDs to BS 61008

g) AFDDs

h) SPDs

4.2.2 Operating principles of relevant devices in
relation to:
a) bi-metallic strip heating up due to excess
current operating the device
b) solenoid requiring a certain amount of current
to achieve a magnetic strength required to
operate the device
c) a magnetic core monitoring the line(s) and
neutral currents of a circuit in order to detect
any loss of current
d) a processor chip monitoring wave form
signatures in order to detect arcing within
circuits
e) when a transient voltage occurs, a surge
protective device (SPD) limits the transient
voltage and diverts the resultant current
f) when an overcurrent occurs the element
melts/ruptures

4.2.3 Characteristics of overcurrent protective devices
(including RCBOs):
a) rated current or current setting

b) operational characteristics during overload
conditions

i) might take several hours to operate

c) operational characteristics during earth fault or
short-circuit conditions

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-
03) 44



Topic

Content
What needs to be covered:

i) large current required to operate in a short
space of time.

4.2.4 Characteristics of RCDs (including RCBOs):

a) operational characteristics during earth fault
conditions

i) very low residual current needed to operate.
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Learning outcome 5

Understand the principles and applications of electrical lighting systems

Topic Content
What needs to be covered:
5.1 The principles of illumination and 5.1.1 Principles:
illumination laws a) luminous intensity

b) luminous flux

c) illuminance

d) efficacy

e) maintenance factor

f) coefficient of utilisation
g) space-height ratio

h) colour temperature

i) beam angle (physical angle of fitting, or
manufacturer creating a wide or narrow beam).

5.1.2 Laws of illumination used for calculations:
a) inverse square law
b) cosine law
c) lumen method.

5.2 The types, controls and connections 5.2.1 Typical legacy luminaires used for retrofit:

of luminaires a) General Lighting Service (GLS) tungsten
filament

i) tungsten
ii) halogen
i) PAR30

b) discharge lighting
i) low- and high-pressure mercury vapour
ii) low- and high-pressure sodium vapour
iii) metal halide.

5.2.2 Typical energy efficient luminaires:
a) light emitting diode (LED), including different
colour temperatures
i) flood lighting
i) bayonet and Eddison screw lamps
iii) spotlights
iv) hi-bay lamps
v) strip lighting.
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Topic Content
What needs to be covered:

5.2.3 Luminaire controls and connections

a) dimmer types and fine-tune settings (where
applicable)

b) cap/connection for different lamp types
c) lamp driver/power supply types.

Learning outcome 6

Understand the principles and applications of electrical heating

Topic Content
What needs to be covered:

6.1 The principles of heat transfer and 6.1.1 Basic operation principles and typical uses of
different types of electrical heating ~ space heating:
to heat space and water a) underfloor heating

i) current through a high resistance element
b) storage heaters

i) typically uses off-peak tariff to store heat in
dense bricks

c) panel heaters
i) current through a high resistance element
d) radiant heaters
i) use of infrared to heat bodies rather than
space
e) heat pumps
i) ground source — extracts heat from the
ground and compresses it to amplify it

ii) air source — extracts heat from the air and
compresses it to amplify it.

6.1.2 Basic operation principles and typical uses of
water heating systems:

a) immersion heater systems

i) current through a high resistance element
to heat a cylinder of water slowly

b) instantaneous water heaters

i) current through a high resistance element
to heat the water quickly.
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Topic Content
What needs to be covered:

6.1.3 Heat transfer principles for space heater and
water heating systems:

a) conduction
b) convection
c) radiation.

6.2 The types of central heating control  6.2.1 Wiring arrangement for central heating control
systems, the components and how  systems:

they operate a) S-plan
b) Y-plan
c) S-plan +

6.2.2 Central heating components:

a) use of programmers to control the operating
periods of the heating

i) timers
ii) internet-enabled control systems

b) use of motorised valve to control which parts of
a system are being heated

i) 2-port valve
ii) 3-port valve
c) use of thermostat to control temperature
i) overall heating system
ii) individual room
iii) hot water cylinder

d) use and location of circulation pump used to
move water around the heating system

i) within the heating boiler
ii) external to the heating boiler

e) use of fused connection units for supplies to
heating systems.
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Guidance for delivery
Tips for tutors on how the unit may be delivered in an engaging way include:

e this unit could be delivered alongside Unit 304 Electrical design practices and procedures

e opportunities for visits/engagement with local industry and employers would be beneficial
for learners, such as manufacturers of cables, protective device, isolators and switches,
solar panels and electric vehicle chargers.

NB Content included in this section cannot be assessed.

Suggested learning resources

Books

BS 7671 - IET Wiring Regulations (Latest edition)

Electrical Installations Book 2, Peter Tanner, second edition, City & Guilds, 2019

Websites

https://electrical.theiet.org/bs-7671/: The Institute of Engineering and Technology
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Unit 302 Inspection, testing and commissioning of
electrotechnical systems and equipment

Unit Level:
Guided Learning Hours (GLH):
Unit Aim:

Assessment Method:

Links to Apprenticeship Standard:

3
78

The aim of this unit is to enable learners to
understand principles, practices and legislation
for the initial verification of electrical
installations. Learners will gain an
understanding of the safe testing and
commissioning of electrical installations and
the requirements for completing Electrical
Installation Certificates (EIC) and associated
documentation.

Learners will also develop the skills needed to
carry out inspection and testing of electrical
installations prior to being placed into service,
and the skills to commission electrical systems
and equipment, and report on electrical
installations, including the condition of existing
systems.

Multiple choice question paper

Practical assignment

Design assignment

Installation and Maintenance Electrician STO
152

See also qualification content mapping to
Occupational Standard (Appendix 1)
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Learning outcome 1

Understand the requirements for completing the safe isolation of electrical circuits and

installations

Topic Content
What needs to be covered:

1.1 The requirements of the Electricity How the relevant Electricity at Work Regulations apply
at Work Regulations for the safe during inspection and testing work
inspection of electrical systems and  1.1.1 Electricity at Work Regulations:

equipment a) Regulation 4 Systems, work activities and
protective equipment
b) Regulation 5 Strength and capability of
electrical systems equipment
c) Regulation 13 Precautions for work on
equipment made dead
d) Regulation 14 Work on or near live conductors
e) Regulation 15 Working space, access and
lighting
f) Regulation 16 Persons to be competent to
prevent danger and injury.
1.2 The appropriate procedure for 1.2.1 Factors that could influence the safe isolation
completing safe isolation in procedure:
accordance with regulatory a) safe working practices
requirements b) selecting the correct test and proving
instruments in accordance with relevant
industry guidance and standards
c) appropriate sequence for isolating circuits
d) following risk assessments
e) preparing method statements

following permits to work.

1.2.2 Procedure:

obtain permission to start work (a permit might
be required in some situations)

identify the source(s) of supply using an
approved voltage indicator or test lamp

prove that the approved voltage indicator or
test lamp is functioning correctly

isolate the supply(s)
secure the isolation with an appropriate device

prove the system/equipment is dead using an
approved voltage indicator or test lamp
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Topic

Content
What needs to be covered:

g) prove that the approved voltage indicator or
test lamp is functioning correctly

h) put up warning signs to tell other people that
the electrical installation has been isolated

i) once the system/equipment is proved dead,
work can begin.

1.3 The reasons for carrying out safe
isolation when working on electrical
installations

1.3.1 Reasons:

a) reduce the risk of electric shock

b) ensure the safety of relevant persons
i) the inspector
ii) other personnel
iii) customers/clients
iv) public

c) ensure the safety of systems which may be

accidentally energised otherwise.

1.4 The issues which might need to be
mitigated when carrying out safe
isolation

1.4.1 Potential issues to consider dependent on
location and circumstance:
a) loss of power to small power and lighting
circuits
b) loss of power to essential systems
i) lifts
ii) heating
c) loss of power to critical systems
i) medical oxygen
ii) medical drips
iii) life support systems
d) loss of power to alarm systems
i) fire alarm
i) nurse’s call
iii) gas detection systems

e) loss of power to information technology (IT)
systems
f) loss of power to emergency lighting systems.

1.5 The health and safety requirements
and unsafe situations that may arise
if these are not complied with

1.5.1 Health and safety requirements that apply when
inspecting and testing:
a) safe systems of work

i) preparation and following of risk
assessments

ii) preparation and following of method
statements

i) following permit to work systems

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-

03)

52



Topic

Content
What needs to be covered:

b) tools and equipment

i) proving unit to check voltage indicator
functionality

ii) approved voltage indicators for safe
isolation

i) lock off kit for use during safe isolation
iv) use of VDE tools as appropriate to task
v) use of test instruments and leads
conforming to GS38.

c) PPE
i) goggles
ii) light eye protection
iii) gloves and gauntlets

d) unsafe situations
i) lack of access to isolation equipment
ii) incorrect identification of isolation device

e) detection of possible diverted neutral currents
prior to disconnection of earthing or bonding
conductors

i) methods for testing for diverted neutral
current

ii) potential shock risk if disconnected with
current present

iii) potential arc risk if disconnected with
current present.

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-

03)

53



Learning outcome 2

Understand the requirements for initial verification of electrical installations

Topic

Content
What needs to be covered:

2.1 The requirements of the initial
verification of electrical installations
in compliance with BS 7671

2.1.1 Requirements of the verification process:
a) installation is safe to be put into service

b) no part of the installation has been damaged
or is defective.

2.2 The relevant documents associated
with the inspection, testing,
commissioning and reporting of an
electrical installation

The purpose of the documents and how they aid and
guide inspection, testing and commissioning
procedures

2.2.1 Relevant documents:
a) Electricity at Work Regulations
b) BS 7671
c) IET Guidance Note 3
d) On-Site Guide
e) HSE Guidance
f) manufacturer’s instructions.

2.2.2 Inspection:
a) initial verification
b) periodic inspection, including sampling
i) extent and limitations
ii) condition report codes
i) situations requiring reporting.

2.3 The information required by the
inspector to conduct the initial
verification of an electrical
installation

2.3.1 Information required prior to carrying out an
initial verification and appropriate ways to obtain this:
a) maximum demand and diversity figures from
the installation designer
b) conductor system and earthing arrangements
for the installation
c) nominal voltage, current, frequency,
prospective fault current (PFC) and external
earth fault loop impedance
d) compatibility of characteristics as per Part 3 of
BS 7671
e) diagrams, documents, plans and design
criteria of the building.
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Learning outcome 3

Understand the requirements for completing the initial inspection of electrical installations

prior to being placed into service

Topic

Content
What needs to be covered:

3.1 ltems to be checked during the
inspection process

3.1.1 Items to be checked during initial verification:
a) relevant items as listed on the EIC

b) Items, as shown on the example checkilist
given in BS 7671 Appendix 6, requiring
inspection during initial verification.

3.2 How human senses can be used
during the inspection process

3.2.1 Human senses to be used during the initial
verification process to check any possible non-
compliance issues:
a) touch
i) securely fixed items
ii) secure connections of terminations
iii) removal of sharp edges
b) smell
i) signs of overheating
i) loose connections under load conditions
c) hearing
i) identification of arcing
i) equipment malfunction noise
d) sight
i) correct identification of conductors
ii) labelling
iii) correct connection of accessories
iv) routing of cables
v) IP ratings.

3.3 Reasons items are checked during
the inspection of electrical
installations

3.3.1 Reasons:

a) to check the installation is safe to be put into
service

b) to check the installation is conformant to BS
7671

c) to check the installation meets client
specification

d) to check equipment is compliant with
manufacturer’s instructions.
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Learning outcome 4

Understand the requirements for the safe testing and commissioning of electrical installations

Topic

Content
What needs to be covered:

4.1 The reasons why testing is carried
out in the relevant sequence
specified in BS 7671 and IET
Guidance Note 3

4.1.1 Reasons:
a) safety
b) ensure validity of previous tests.

4.1.2 Sequence, as given in BS 7671, is to be
followed during initial verification tests:

a) continuity of protective conductors

b) continuity of ring final circuit conductors
c) insulation resistance

d) circuit polarity

e) earth electrode resistance

f) polarity of supply

g) earth fault loop impedance (EFLI)

h

) PFCs
i) lpscc
ii) lperc

i) RCDs, including RCBO
j) phase sequence (where applicable)
k) functional testing.

4.2 The appropriate test instrument and 4.2.1 Appropriate test instruments:

settings to be used during the
inspection and testing process for
accurate results

a) low-resistance ohmmeter

b) insulation resistance tester

c) earth fault loop impedance tester

d) residual current device (RCD) tester
e) prospective fault current (PFC) tester
f) earth electrode resistance tester

g) phase-rotation tester

h) approved voltage indicator (AVI)

i)  multifunction tester (MFT).

4.2.2 Appropriate setting for each test and units of
measurement:
a) megohms MQ (unit of measurement for IR
tests)
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Topic Content
What needs to be covered:

b) ohms Q (setting and unit of measurement for
continuity, earth electrode resistance testing
and EFLI tests)

c) milliseconds ms (unit of measurement for RCD
tests)

d) PFC (setting for PFC tests)
e) kiloamps kA (unit of measurement for PFC
tests)

f) voltage V (setting for insulation resistance (IR)
tests, 250 V and 500 V).

4.3 The requirements for the safe and 4.3.1 Requirements for safe and correct use of test
correct use of instruments for instruments (as listed in 4.2.1):
testing and commissioning a) instrument accuracy
b) calibration
c) equipment functionality
d) familiarity and/or training with equipment to
ensure safe usage

e) test lead checks to identify any breaks in
insulation and/or exposed and assessable
metal.

4.3.2 Pre-test checks to be carried out with regards to
safe use:

a) checks required to prove that test instruments
are safe and unbroken

b) the requirements for test leads and probes
must conform to HSE Guidance GS38 as
applicable

i) maximum exposed tip 4 mm
i) recommended exposed tip 2 mm

c) the need for instruments to be checked before
each use.

4.4 The reasons why it is necessary for 4.4.1 Reasons:

test results to conform to standard a) to ensure, as much as practicable, the safety
values in the design, guidance and BS of persons, livestock and property against
7671 dangers and damage which might arise in the

reasonable use of the electrical installation
b) to ensure the installation has been completed
in accordance with the design

c) to ensure the installation conforms to the
requirements of BS 7671.
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Topic

Content
What needs to be covered:

4.5 The actions to be taken in the event

of unsatisfactory results being
obtained

4.5.1 Actions:

a)

persons who would potentially need to be
informed of unsatisfactory inspection and/or
test results in order to get these rectified
before certification

i) main contractor

ii) designer

i) line manager

iv) user

v) client

permissions potentially required before
rectification work can commence

i) variation order

ii) instruction to proceed

potential issues that could arise with regard to
getting access to undertake remedial action
and/or repairs

i) site, or part thereof, not being accessible

i) working hour restrictions at the site

iii) cables and/or containment systems being

within the fabric of the building

carrying out of remedial works
the necessity to re-inspect and/or retest after
any remedial action to ensure the installation
now conforms to BS 7671.
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Learning outcome 5

Understand the requirements for testing before circuits are energised

Topic Content
What needs to be covered:

5.1 The reasons why it is necessary to  5.1.1 Reasons for verifying continuity of protective

verify continuity of protective and and ring final circuit conductors:
ring final circuit conductors within a) to ensure protective bonding conductors,
electrical installations where applicable, are continuous and form a

connection to all extraneous-conductive-parts
within the installation

b) to confirm all exposed-conductive-parts are
connected to the earthing system via one or
more circuit protective conductors (CPCs)

c) to obtain the value of Rz or (R1+R>) for each
radial circuit

d) to confirm polarity in radial circuits

e) toidentify if a ring final circuit is correctly
formed, with no interconnections or spurs
from spurs

f) to obtain the value of (R1+R>) for the ring
circuit

g) to confirm polarity in ring final circuits.

5.1.2 Verifying continuity of:
a) earthing conductors and protective bonding
conductors (where applicable)
b) CPCs
¢) ring final circuit conductors (where
applicable).

5.2 The methods for verifying continuity  5.2.1 Methods:
within an electrical installation a) visual inspection of fully-accessible bonding
conductors
b) (R1*+Ry) test using line and CPC connected
together
c) (Ro) test using a long or ‘wandering lead’

d) ring final circuit continuity test as described in
the On-Site Guide.
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Topic

Content
What needs to be covered:

5.3 The factors that affect conductor
resistance test values

How additional, or outside, factors can affect
conductor resistance test values
5.3.1 Factors:

cables connected in parallel with the tested

conductor

variations in cable length of the tested

conductor

variations in conductor’s cross-sectional area

temperature

i) conductors at ambient temperature having
a lower resistance than when the
conductors are carrying a load

ii) conductors at operating temperature
having a higher resistance than when at
ambient temperature.

5.4 The procedures for completing
insulation resistance testing

5.4.1 Procedures:

a)

preparation

i) precautions to be taken before conducting
insulation resistance tests as given in the
On-Site Guide

e ensuring the connection of all circuit
protective and bonding conductors to
the main earthing terminal (MET)
within the installation

e identifying typical voltage sensitive
devices including dimmer switches,
electronic controls and smoke alarms

e presence of surge protective devices
health and safety considerations
i) cable storing charge due to capacitance

i) GS38 Standard for test leads (see HSE
guidance GS38)

test methods

i) methods of testing insulation resistance as
described in the On-Site Guide

ii) required test voltages and minimum
insulation resistance values for circuits
and installations operating at various
voltages within the definitions of ELV and
LV as given in Part 6 of BS 7671

i) particular requirements for testing where
there are voltage sensitive devices and/or
surge protective devices installed, On-Site
Guide.
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Topic

Content
What needs to be covered:

5.5 The effects of installed cables on
insulation resistance values

5.5.1 Variation of insulation resistance test values:

a) variations in insulation resistance test values
where circuits are tested individually as
opposed to being connected to multiple
circuits

b) variations in insulation resistance of circuits in
proportion to cable length (insulation
resistance decreases as circuit length
increases).

5.6 Reasons for single-pole devices,
centre screw lamps and electrical
accessories need to have correct
polarity verified

5.6.1 Reasons for needing correct polarity
verification:
a) all single-pole devices, including light
switches, fuses and circuit breakers, are
connected in the line conductor

b) all centre-contact lamp holders have the
outer threaded contact connected to the
neutral. Does not include: E14 & E27 lamp
holders to BS EN 60238

c) all electrical accessories, including socket-
outlets and fuse connection units, are
correctly connected.

5.7 The procedures for verifying circuit
conductor polarity

5.7.1 Procedure:
a) (R1*+R2) method connecting line to CPC and
testing at all relevant points within the circuit
b) wander lead method testing each conductor
end-to-end
c) visually verifying that each conductor is
connected to the right point.

5.8 The method for measuring earth
electrode resistance of supply
electrodes and within installations

5.8.1 Method:

a) using a dedicated earth electrode resistance
tester (procedures as given in the On-Site
Guide).

5.8.2 Installations:
a) utilising a TT earthing system
b) generators
c) supply transformers.

It needs to be explained to learners why a value
exceeding 200 Q might not be stable including
variance of ground resistance due to freezing and
thawing and between wet and dry ground.
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Learning outcome 6

Understand the requirements for testing energised circuits.

Topic

Content
What needs to be covered:

6.1 The procedures for verifying correct
polarity of the incoming supply

6.1.1 Procedures:
a) voltage indicator test
i) at main switch
b) visual inspection
c) earth fault loop impedance tester whilst
carrying out Z. test

6.2 The test for measuring earth
electrode resistance in an energised
installation

6.2.1 Test:

a) Z. test using an earth fault loop impedance
tester (for TT installations procedure as given
in the On-Site Guide).

6.2.2 Installation:
a) part of a TT installations.

6.3 The common earth fault loop paths

6.3.1 Common earth fault loop impedance paths (as
given in Part 3 of BS 7671):
a) TT
b) TN-S
c) TN-C-S
i. PME
i. PNB
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Topic

Content
What needs to be covered:

6.4 The methods for verifying protection
by automatic disconnection of

supply

6.4.1 Methods:
a) calculation of the value of Zs from given
information [Zs = Z. + (R1+R2)]
b) direct live measurement of the earth fault
loop impedance (Zs)
c) establishing Z. by enquiry from the DNO to
establish earth fault impedance

d) comparing measured Z values with

i) the maximum tabulated values as
specified in BS 7671 including the
application of the correction factor as
given in Appendix 3 of BS 7671

ii) the maximum measured values as given
in Guidance Note 3 and the On-Site
Guide, which include allowance for
operating temperature increase of
resistance.

6.5 The methods for determining
prospective fault current in
installations

6.5.1 Methods (as described in the On-Site Guide):

a) direct live measurement of lpscc & Iperc with a
PFC tester

b) calculation of Ipscc & Irerc using impedance
figures

c) enquiry to the supplier.

6.5.2 Determining prospective fault current:

a) on single-phase installations test between
line and neutral and between line and Earth

b) on three-phase installations test between line
and line and between line and Earth.
Alternatively, line and line can be
approximated from line-to-neutral times 2.

6.6 The suitability of protective devices
for prospective fault currents

6.6.1 Protective devices (figures to be taken from the
On-Site Guide or manufacturer’s labelling and/or
instruction):

a) semi-enclosed fuses BS 3036
b) cartridge fuses BS 1361

c) HRC fuses BS 88

d) circuit breakers BS EN 60898
e) RCBOs BS EN 61009.
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Topic

Content
What needs to be covered:

6.7 The tests for the correct operation
of residual current devices (RCD)

6.7.1 Tests required by BS 7671 (as per description
and test parameters given in the On-Site Guide and
Guidance Note 3):

a) manual test button
b) testat1 x lan

6.7.2 Optional tests (as per description and test
parameters given in Guidance Note 3):

a) testat 0.5 x Ian
b) testat5 x Ian
c) ramptest.

6.8 The procedure for verifying phase
sequence and the potential
consequence of an incorrect
sequence

6.8.1 Procedures for phase sequence inspection and
phase rotation testing (as described in Guidance
Note 3):
a) using a phase rotation tester at the origin of
the installation
b) using a phase rotation tester at sub-
distribution boards

c) using a phase rotation tester at equipment
controllers/isolators.

6.8.2 Reasons for carrying out a phase sequence
check:

a) three-phase motors within

machines/equipment will rotate in the correct
direction.

6.9 The items which require functional
testing/checking when installed and
the testing methods used

6.9.1 ltems that would require functional
testing/checking when installed and the methods
used:

a) protective devices and testing method used
i) RCDs by pressing the test button
i) RCBOs by pressing the test button
iy AFDDs by pressing the test button
iv) circuit-breakers by switching on and off

b) switchgear and controls, and testing method
used

i) isolators by switching on and off
ii) control switches by switching on and off

i) interlocks by checking correct functionality
as appropriate
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Topic

Content
What needs to be covered:

iv) motor control by checking correct
functionality as appropriate

v) timers and heating controllers by checking
correct functionality as appropriate

vi) PIR and photocells sensors (for lighting)
by checking correct functionality as
appropriate

c) connected equipment and testing method
used

i) sockets-outlets using a socket-tester and
checking switch, if included, operates
correctly

ii) luminaires by checking correct
functionality as appropriate

i) water heater by checking that they heat to
the desired temperature (and not above)

iv) electric heaters/heating systems by
checking operation in line with
manufacturer’s instructions.
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Learning outcome 7

Understand the requirements for the completion of documentation

Topic Content
What needs to be covered:

7.1 The reasons for issuing certification  7.1.1 Types of certification/documentation:
and documentation a) An Electrical Installation Certificate including:

i) Generic Schedule of Circuit Details

ii) Generic Schedule of Test Results

b) Minor Electrical Installation Works Certificate
(only for minor work which does not include the
provision of a new circuit)

c) Electrical Installation Condition Report

d) Condition Report Schedule of Inspection.

7.1.2 Reasons for issuing electrical documentation:

a) for a new installation

b) for additions to an existing installation

c) for alterations to an existing installation

d) for periodic inspection and testing of an
existing installation

e) to prove conformity to BS 7671 (which might
be required in future, should anything go
wrong)

f) to prove compliance with insurance company
requirements

g) to be used for reference for future work

h) to be used as part of a documented
maintenance routine

i) to aid fault rectification if future problems arise.

7.2 The information that must be 7.2.1 Information (as per model forms in Appendix 6 of
contained on inspection and testing BS 7671):
certification/documentation a) details of test instruments used (serial and/or

asset numbers)
b) details of signatories
c) details of client
d) installation address
e) description/extent of installation
f) nextinspection date
g) supply characteristic/earthing arrangements
h) test results
i) schedule of inspections
j) circuit details.
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Topic Content
What needs to be covered:

7.2.2 Inspection and testing
certification/documentation:

a) Electrical Installation Certificate
i) Generic Schedule of Circuit Details

i) Generic Schedule of Test Results
b) Minor Electrical Installation Works Certificate
(only for minor work which does not include the
provision of a new circuit)
c) Electrical Installation Condition Report
d) Condition Report Schedule of Inspections.

7.3 The requirements for the retention  7.3.1 Persons and organisations requiring copies of

of completed inspection and testing  certification and the reasons these need to be
certification/documentation retained:

a) person required to receive original certification
i) client
b) persons/organisations that might be required
to receive copies of certification
i) property tenant/occupier
ii) local authority building control
iii) insurance company
iv) licensing authority
v) competent person scheme
c) reasons for retention
i) insurance purposes
ii) change of tenant
iif) change of use
iv) after fire damage
v) future inspections.

7.4 The roles and responsibilities of 7.4.1 Roles:
different relevant personnel in a) designer
relation to the completion of the b) constructor
Electrical Installation Certificate c) inspector and tester.

7.4.2 Responsibilities:

a) designer — responsible for recommending the
interval that further inspection and testing is
required

b) constructor — responsible for the construction
of the installation

c) inspector/tester — responsible for carrying out
the initial verification.
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Learning outcome 8

Be able to confirm the safety of electrical systems and equipment prior to inspection, testing

and commissioning

Topic

Content

What needs to be covered:

8.1 Comply with the health and safety
requirements during the initial

b)

c)
d)
e)

f)

8.1.1 Requirements to make the initial verification
process safe:
verification process a)

ensuring the safety of others during the work
activities

keeping clients and those present in the
building informed during the process

safe use of appropriate tools and equipment
safe and correct use of measuring instruments
use of appropriate PPE

reporting of unsafe situations.

8.2 Carry out safe isolation procedures

8.2.1 Procedure:

obtain permission to start work (a permit might
be required in some situations)

identify the source(s) of supply using an
approved voltage indicator or test lamp

prove that the approved voltage indicator, or
test lamp, is functioning correctly

isolate the supply(s)

secure the isolation

prove the system/equipment is dead using an
approved voltage indicator or test lamp

prove that the approved voltage indicator or
test lamp is functioning correctly

put up warning signs to tell other people that
the electrical installation has been isolated
once the system/equipment is proved dead,
work can begin.
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Learning outcome 9

Be able to carry out inspection of electrical installations prior to being placed into service

Topic Content
What needs to be covered:

9.1 Carry out an initial inspection of an ~ 9.1.1 Requirements:
electrical installation in accordance a) relevant items as listed on the Electrical
with the requirements of BS 7671 Installation Certificate (EIC).
and IET Guidance Note 3

9.2 Complete a Schedule of Inspections 9.2.1 Schedule of Inspections:
in accordance with BS 7671 and a) relevant section of the EIC.
IET Guidance Note 3
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Learning outcome 10

Be able to test electrical installations prior to them being placed into service

Topic

Content
What needs to be covered:

10.1 Select the test instruments/scale
and accessories for carrying out
testing

Instruments to be selected
10.1.1 Instruments/scale:
a) continuity — ohms
b) insulation resistance — megohm

c) polarity — ohms for dead test/voltage for live
test

d) earth fault loop impedance: ohms
e) prospective fault current: kA
f) RCD operation — ms.

10.1.2 Test instrument accessories:
a) testleads
b) test probes
c) test adapters
d) test clips.

10.2 Carry out appropriate tests on an
electrical installation

10.2.1 Tests on an electrical installation in accordance
with BS 7671, IET On-Site Guide and Guidance Note
3 procedures:

a) continuity of protective conductors and ring
final conductor

b) insulation resistance

c) polarity

d) external earth fault loop impedance (Ze)
e) system earth fault loop impedance (Zs)
f) prospective fault current

g) RCD operation

h) functional testing.

10.3 Evaluate test results to verify they
comply with values given in
approved publications

10.3.1 Publications to reference when confirming if
test results are acceptable:

a) BS 7671
b) IET On-Site Guide
c) Guidance Note 3.
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Topic Content
What needs to be covered:

10.4 Complete appropriate 10.4.1 Documentation to be completed as per
documentation Appendix 6 of BS 7671:

a) Electrical Installation Certificate
b) Generic Schedule of Circuit Details
c) Generic Schedule of Test Results.

Learning outcome 11

Be able to commission electrical systems and equipment

Topic Content
What needs to be covered:
11.1 Clarify the commissioning 11.1.1 Commissioning procedure:
procedure with relevant persons a) issuing of documentation

b) user functional-checks
c) recommended retest date.

11.2 Carry out functional testing on 11.2.1 Accessories and equipment to be functionally
accessories and equipment tested:
a) switches

b) socket-outlets

c) luminaires

d) motors

e) fans

f) protective devices
g) isolators

h) motor control

i) connected equipment.
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Guidance for delivery

Tips for tutors on how the unit may be delivered in an engaging way include:

o Fortopic 11.1 —in this context, the relevant person is the assessor.

e The learning outcomes of this unit complement the learning required for Unit 303
Fault Finding and Diagnosis. Therefore, Unit 303 Fault Finding and Diagnosis
naturally flows after Unit 302.

o Sample question papers and practical simulated inspection and testing tasks would
serve as formative assessment opportunities.

¢ Site visits to engage with local employers where inspection and testing is taking place
would be advantageous.

o Where appropriate, inspection of training providers own supply intake to complement
learning around earthing systems. Links to inspection and testing videos to reinforce
testing methods can include interactive inspection and testing apps, which are some
innovative methods to supplement delivery and reinforce learning.

e Training providers should ensure they are using the current amended editions of
Guidance Note 3 (GN3) and the On-Site Guide (OSG).

Suggested learning resources
Books
BS 7671 IET Wiring Requirements (latest edition)

Guidance Note 3: Inspection & Testing, 10th Edition, IET, 2026, ISBN-13: 978-1-83724-048-
7

On-Site Guide (BS 7671:2018+A4:2026), 9th Edition, IET, 2026, ISBN-13: 978-1-83724-039-
5

Websites

https://electrical.theiet.org/bs-7671/: The Institute of Engineering and Technology

https://electrical.theiet.org/courses-resources-career/free-resources/videos/: The Institute of
Engineering and Technology

https://www.netservices.org.uk/test-app/: National Electrotechnical Training
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Unit 303 Fault finding and diagnosis

Unit Level:
Guided Learning Hours (GLH):
Unit Aim:

Assessment Method:

Links to Apprenticeship Standard:

3
32

The aim of this unit is to enable learners to
understand fault finding and diagnosis.
Learners will gain an understanding of the
legislative and health and safety requirements,
along with the understanding required for
reporting and communicating relevant
information to relevant personnel. Learners will
also gain the skills to undertake fault diagnosis
safely and effectively.

Multiple choice question paper

Practical assignment

Installation and Maintenance Electrician STO
152

See also qualification content mapping to
Occupational Standard (Appendix 1)
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Learning outcome 1

Understand the health and safety requirements relevant to fault diagnosis

Topic

Content
What needs to be covered:

1.1 The risks associated with electricity
in relation to fault diagnosis work

1.1.1 Risks associated with electricity and who/what
could be affected:
a) electric shock/electrocution and who could be
affected
i. the electrician/inspector undertaking
the fault diagnosis work
ii. other personnel working on or near the
circuit being diagnosed
iii. customers/clients within the vicinity of
the circuit being diagnosed
iv. general public/children within the
vicinity of the circuit being diagnosed

b) loss of supply to circuits and/or safety services
during fault diagnosis and who/what could be
affected

i. the building occupants, in the event of
fire, due to the loss of supply to the fire
alarm

ii. patients, where life-support/medical
equipment supplies are affected causing
risk to life

iii. people in lifts, trapped in the event of
supply loss

iv. air quality issues due to loss of supply to
ventilation and extraction systems

v. overheating issues due to loss of supply
to ventilation systems, causing air quality
issues or overheating.

1.2 The Health and safety requirements
and safe working procedures
relevant to diagnosing and
correcting electrical faults

1.2.1 Health and safety requirements:

a) working in accordance with safe systems of
work

i) preparation and following of risk
assessments
ii) preparation and following of method
statements
i) following permit to work systems
b) safe use of tools and equipment

c) safe and correct use of measuring, and testing
instruments
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Topic

Content
What needs to be covered:

d) provision and use of PPE
e) reporting of unsafe situations.

1.2.2 Safe working procedures whilst carrying out fault
diagnosis:

a) use of barriers to prevent unauthorised access
to the work area

positioning of notices to advise why access is
restricted in a particular area

safe isolation order of procedure

b)

c)

vii)

viii)

iX)

obtain permission from customer/client
before starting work (a permit may be
required in some situations)

identify the source(s) of supply using an
approved voltage indicator or test lamp
prove that the approved voltage indicator
or test lamp is functioning correctly

isolate the supply or supplies

secure the isolation with an appropriate
device

prove the system/equipment is dead using
an approved voltage indicator or test lamp
prove that the approved voltage indicator
or test lamp is functioning correctly

put up warning signs to tell other people
that the electrical installation has been
isolated

once the system/equipment is proved
dead, work can begin.
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Learning outcome 2

Understand the importance of reporting and communication in fault diagnosis

Topic

Content
What needs to be covered:

2.1 Documentation relevant for
reporting fault diagnosis

2.1.1 Documentation that could be referenced to aid
fault diagnosis work, as relevant to the circumstance:

a) Minor Electrical Installation Works
Certificate(s)

b) Electrical Installation Certificate(s)

c) Electrical Installation Condition Reports

d) maintenance logs for the circuit and or faulty
equipment

e) manufacturer’s information and instructions for
the equipment

f) circuit charts for the installation

g) circuit diagrams for the installation

h) reports sheets of any previous issues that
have been identified and how and when these
were resolved, if applicable.

2.2 The implications of a fault diagnosis

for customers and clients

2.2.1 Potential risks where supplies are disconnected
when carrying out fault diagnosis work:

a) loss of power to small power and lighting
circuits

b) loss of power to essential systems including
i) lifts
ii) heating
c) loss of power to critical systems including
i) medical oxygen
i) medical drips
iii) life support systems
d) loss of power to alarm systems
i) fire alarm
ii) nurse call
iii) gas detection systems

e) loss of power to information technology (IT)
systems

f) loss of power to emergency lighting systems.
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Content
What needs to be covered:

2.3 The communication requirements

with relevant personnel in fault
diagnosis

2.3.1 Persons who might need to be communicated
with during fault diagnosis work:

a)
b)

c)

clients/customers to advise as to the progress
of the work

work colleagues to make aware of the work
being undertaken

other workers/contractors working in the same
location to be kept suitably informed of any
work being carried out and precautions that
must be taken

representatives of other trades working in the
premises to be kept suitably informed of any
work being carried out and precautions that
must be taken.

2.3.2 Potential implications of poor communication
dependent on circumstance:

could delay repairs and lead to increased loss
of production/productivity

could prevent proper planning of any stoppage
in production to facilitate diagnosis and
rectification work

could increase the risks of injury to those
working in and/or visiting the location

could increase the risk of critical supplies being
disconnected, causing injury or danger

could prevent or delay gaining permission to
access parts of the installation whilst carrying
out diagnosis work.
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Learning outcome 3

Understand the nature and characteristics of electrical faults

Topic

Content

What needs to be covered:

3.1 Electrical faults and potential

causes a)

b)
c)

d)

3.1.1 Potential electrical faults:

loss of supply to an entire installation
loss of supply to a section or circuit within an
installation
excessive, or unexpected, voltage drop within a
circuit
polarity

i) incorrect supply polarity

ii) incorrect circuit polarity
component/equipment malfunction/failure
operation of overload or fault current protective
devices
arcing parallel and series arcs or operation of
AFDD
high resistance connections
transient overvoltages
conductor/cable insulation damage and/or
failure

i) open circuit
i) earth fault
i) short-circuit.

3.1.2 Some potential causes:

a)

b)

c)

d)

loss of supply to an entire installation — storms
affecting the network supply system or overload
of supply cut-out fuse
loss of supply to a section, or circuit, within an
installation — broken connection within a circuit
or a protective device having operated
excessive, or unexpected, voltage drop within a
circuit — high resistance connection in circuit or
excessive load on circuit
Polarity
i) incorrect supply polarity — DNO incorrectly
wired by DNO
ii) incorrect circuit polarity/phase rotation —
incorrect wiring within premises or cross
connections
component/equipment malfunction/failure —
overvoltage or overheating
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Content
What needs to be covered:

f)

)

h)

i)

operation of overload or fault current protective
devices — too much load on a circuit or a short-
circuit or earth fault on the circuit protected
arcing — parallel and series arcs or operation of
AFDD - short-circuit between live conductors or
a loose connection within a live terminal
high resistance connections — loose termination
screw or poor termination
transient overvoltages - lightning stroke/strike or
switching of inductive or reactive loads
conductor/cable insulation failure and/or
damage
i) open circuit — broken conductor due to
damage or incorrect terminations.
ii) earth fault - physical damage to cable
insulation causing line to earth fault
iii) short-circuit - physical damage to cable
causing a short-circuit between live
conductors

3.2 The most likely locations of

electrical faults in wiring systems,

equipment and accessories

3.2.1 Locations where faults are most likely to be found:

a)

b)
c)
d)
e)
f)
g)

at terminations/connections
i) within distributions board
ii) at equipment/accessory terminations
within equipment/accessories
within appliances
in faulty instrumentation
within cables buried in the fabric of a wall
within conduit or trunking systems

external to the premises in network power
cables.
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Learning outcome 4

Understand fault diagnosis procedures

Topic

Content
What needs to be covered:

4.1 The hazards and working practices
to consider when carrying out fault
diagnosis work

4.1.1 Working practices which could be applicable to
fault finding work:

a)

b)

c)

lone working — working outside opening hours
within a customer’s premises

hazardous areas — areas where potentially
dangerous chemicals and/or gasses are stored,
transmitted and/or used

confined spaces — loft, understairs, under floors,
voids, service ducts

fibre-optic cabling — used extensively in
telecommunication applications

electro-static discharge — created by friction
between certain materials

electronic devices — used extensively in most
installations and equipment

IT equipment — computer systems and
embedded processors in various items of
equipment, and storage chips/drives within
equipment

presence of batteries — lithium, lead acid, nickel
cadmium and nickel-metal hydride used for
supply back-up and energy storage systems
additional source of energy — small-scale
generation systems such as solar PV, micro
wind, CHP, back-up or off-grid engine driven
generators, capacitors, UPS systems
time-controlled devices — switching supplies to
circuits for loads such as heating, lighting and
for use of off-peak electricity, like storage
heaters.

4.1.2 Hazards arising from working practices:

a)
b)

c)

lone working — increased risk from an injury or
illness where unable to seek immediate help
hazardous areas — hazardous and/or explosive
chemicals/vapours/gasses may be present

confined spaces — risk of gas or vapour build-
up, causing suffocation; could get physically
stuck trying to move within location; increased
difficulty in rescuing anybody injured
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Topic Content
What needs to be covered:

d) fibre-optic cabling — injuries from glass shards,
eye damage if end of cable stared into
e) electro-static discharge — damage to electronic
components from static discharge
f) electronic devices — damage by overvoltage
surges
g) IT equipment — potential damage and risk if IT
equipment not down-powered in the correct way
h) presence of batteries — risk of chemical burns,
risk of supplies still being live when otherwise
isolated, risk of arcing from short-circuits
i) additional source of energy — risk of circuits still
being live when otherwise isolated
i) capacitive circuits
i) UPS circuits
j) time-controlled devices — risk of delayed
energisation of cables or equipment.

4.2 The logical stages of fault diagnosis 4.2.1 Logical stages prior to and during fault
diagnosis:
a) discussion with relevant persons to determine
the nature and characteristics of the fault
b) identification of symptoms
c) collection and analysis of data
d) use of relevant documentation
e) use of own previous experience

f) checking and testing relevant items and at
relevant points

g) interpreting results/information
h

) notify client if additional cost will be involved
and/or if danger present

i) fault rectification if practicable

i) undertake appropriate inspection and testing if
rectified

k) functional testing if rectified
I) restoration if fault rectified
m) notify client when work complete.
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Topic Content
What needs to be covered:

4.3 The appropriate test instrument/s 4.3.1 Test instruments:
for fault diagnosis work a) approved voltage indicator — checking for
presence of voltage
b) low resistance ohm meter — measuring
continuity values
c) insulation resistance tester — measuring
insulation resistance values
d) EFLI and PFC tester — measuring values of
earth fault loop impedance and prospective
fault current
e) RCD tester — checking RCD trip times
f) phase sequence tester — checking the phase
sequence of three-phase supplies
g) additional test instruments which might be
required for fault diagnosis
i) multimeter — taking measurements on
electronic circuits
ii) clamp meter/tong tester — measuring
current values (no need to access live
parts).

4.4 How test instrument/s are confirmed 4.4.1 Confirm test instrument is fit for purpose and
to be fit for purpose and functioning safe to use:
correctly a) free from damage
b) instrument calibration within date or tested on
a checkbox (if applicable)
c) offsetting lead resistance for continuity tests by
zeroing/nulling leads
d) check battery level is sufficient to perform the
required test(s)
e) check functionality of instrument where
possible
f) conforms to appropriate standards
i) GS38 test leads and probes (if applicable to
the particular test)
i) BS EN 61557 — electrical safety in low-
voltage distribution systems up to 1000 V
AC and 1500 V DC equipment for testing
and measuring.
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Topic Content
What needs to be covered:

4.5 The appropriate tests for fault 4.5.1 Tests which could be required as part of fault
diagnosis diagnosis:
a) continuity — to check for open circuits

b)

c)
d)

e)

f)

insulation resistance — to check for low
insulation resistance values caused by
damage

polarity — to confirm correct connections

earth fault loop impedance: to measure values
of earth fault loop impedance to check
compliance with BS 7671

RCD operation — to check correct operation of
the device

current and voltage measurement — to check
for possible overload and excessive voltage
drop

phase sequence — to check for correct rotation
of three-phase equipment

functional testing/checking — to check that
repaired equipment functions properly.

Learning outcome 5

Understand the procedures for correcting electrical faults

Topic Content
What needs to be covered:

5.1 Factors which can affect the 5.1.1 Factors which can affect the decision whether to
decision whether to repair or replace repair or replace a piece of faulty equipment:

faulty equipment a)
b)

the preference of the customer(s)

cost of the repair in relation to the cost to
replace

availability of new equipment or replacement
parts

availability of suitably competent operatives
the amount of downtime required for each
option

legal and regulatory requirements

access to repair systems and equipment

requirement for provision of emergency or
standby supplies if applicable.
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What needs to be covered:

5.2 The procedures for verifyingthata  5.2.1 Procedures which could be required to verify
fault(s) has been rectified suitably for rectification of faults:

the situation a) inspection
b) continuity testing
c) insulation resistance testing
d) polarity testing
e) checking presence of supply
f) earth fault loop impedance testing
g) protective device operation
h) current measurement
i) voltage measurement
i) phase sequence testing
k) functional testing/checking.

Learning outcome 6
Be able to perform fault diagnosis

Topic Content
What needs to be covered:

6.1 Apply appropriate methods when 6.1.1 Methods of fault diagnosis:

carrying out fault diagnosis work a) determining nature/characteristics of the faults in
discussion with customer(s)

b) evaluate symptoms of faults

c) use of sources/types of information

d) carry out visual inspection

e) carry out relevant tests

f) evaluate test results

g) diagnose faults

h) determine how to rectify faults

i) retest as applicable after fault rectification

j) restore work area to a functional and safe state.

6.2 Follow safe working procedures 6.2.1 Safe working procedures:
when diagnosing electrical faults a) safe isolation

b) consideration of risk
c) safe use of test equipment.
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What needs to be covered:

6.3 Diagnose electrical faults using 6.3.1 Electrical faults:
appropriate test methods for fault a) open circuit
symptoms b) short-circuit

c) Earth fault

d) reverse polarity/cross connection
e) high conductor resistance

f) low insulation resistance.

6.3.2 Test methods:
a) visual inspection
b) continuity tests
c) insulation resistance tests.

6.4 Evaluate test results during and 6.4.1 Test results to be evaluated, as applicable:
following diagnostic work a) continuity

b) insulation resistance

c) polarity

d) earth fault loop impedance

e) RCD operation

f) current and voltage measurement
g) functional testing/checking.

6.4.2 Publications that may need to be referenced:
a) BS 7671
b) Guidance Note 3
c) On-Site Guide.

6.5 Recommend the appropriate 6.5.1 Appropriate actions to be taken after diagnostic
actions to rectify electrical faults work:

a) specify how the fault could be rectified
b) specify requirement to retest rectified fault
c) functionally testing.
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Guidance for delivery
Tips for tutors on how the unit may be delivered in an engaging way include:

o For1.2.2 —learners need to consider safe working procedures relevant to statutory
requirements, including. Health & Safety at Work etc. Act and Electricity at Work
Regulations, and safe working procedures relevant to non-statutory requirements,
namely BS 7671 and GS38 standard for test equipment.

e For 6.1.1 a) — the customer in this context is the person carrying out the assessment.

e Learners must know how to work safely following guidance from Electricity at Work
Regulations etc.

o Opportunities for visits/engagement with local industry and employers would be
beneficial for learners, such as manufacturers of cables, protective devices, isolators
and switches, solar panels and electric vehicle chargers.

NB Content included in this section cannot be assessed.

Suggested learning resources

Relevant books and websites to support the delivery of the content.
Books

BS 7671 - IET Wiring Regulations (Latest edition)

Electrical Installations Book 2, Peter Tanner, second edition, City & Guilds, 2019

Websites

https://electrical.theiet.org/bs-7671/: The Institute of Engineering and Technology
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Unit 304 Electrical Design Practices and Procedures

Unit Level: 3
Guided Learning Hours (GLH): 170
Unit Aim: The aim of this unit is to enable the learner to develop

the knowledge and skills required to design, prepare and
install wiring systems and associated equipment in
buildings, structures and the environment. Learners will
gain an understanding of the electrical supply systems
and consumer equipment and apply cable design
procedures in accordance with approved industry
practices, and statutory and non-statutory regulations.

Assessment Method: Multiple choice question paper

Design assignment
Links to Apprenticeship Installation and Maintenance Electrician STO 152
Standard: See also qualification content mapping to Occupational

Standard (Appendix 1)
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Learning outcome 1

Understand how to prepare for the installation of wiring systems

Topic

Content
What needs to be covered:

1.1 The sources of statutory and non-
statutory information that may be used
when undertaking electrical design

1.1.1 Relevant sources of information:
a) statutory
i.  Electricity at Work Regulations
i. Health & Safety at Work, etc. Act
ii.  Building Regulations.
b) non-statutory
i. IET Wiring Regulations (BS 7671)
i. IET On-Site Guide
ii.  IET Guidance Note 1
iv.  manufacturers’ data.

1.2 The requirements to ensure that
electrical work sites are correctly
prepared in accordance with Health &
Safety legislation

1.2.1 The requirements and responsibilities to ensure
electrical worksites are correctly prepared:

a) requirements
i. safe access/egress
ii. risk assessments carried out
iii. method statements in place
iv.  checking equipment
v.  permit to work
b) Responsibilities
i. employer
e provide appropriate PPE
e provide adequate and appropriate
training
e provide safe and appropriate plant
and equipment

e use of visitors’ book to monitor
visitors to the site in case of an
emergency

e provide adequate welfare facilities

e ensure a safe work environment.
i. Employee

e actin a safe manner at all times,

avoiding actions that could risk harm
to themselves or others
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Content
What needs to be covered:

e use the PPE provided by the
employer correctly and without
modification

e report any defects in or missing
PPEs to their employer

e follow risk assessments and method
statements as appropriate to the
task.

1.3 The potential pre-existing damage
and dangerous findings to
customer/client property prior to
commencement of work activity

Survey report (domestic, industrial) to identify the
following.

1.3.1 Pre-existing conditions that might be present in
old installations:

a) any pre-existing damage that alters the scope
of works.

1.3.2 Dangerous situations or materials:
a) structural failing
b) asbestos
c) previous poor standard of work.

1.4 The processes of checking and
reporting any pre-existing damage to
customer/client property

1.4.1 Processes to be followed to check for existing
damage:
a) visual pre-work survey of the work area to
identify any pre-existing damage
b) evidence collection and documentation, if
applicable, including photographic evidence
c) inspection and testing of existing circuits.

1.4.2 Report if existing damage is discovered:
a) communication with the client to discuss any
identified items
b) written notification to be used for future proof
c) get the client’s acceptance in writing
d) any dangerous findings must be reported to
the client

e) where pre-existing damage alters the scope of
work, this must be agreed with the client
before the work can commence.
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What needs to be covered:

1.5 The suitability of different methods ~ 1.5.1 Suitable methods for protecting the property,
for protecting the fabric and structure of fixtures and fittings:

the property before and during electrical a) floor protection

work i) dust sheets
ii) corrugated plastic
iii) plywood

b) wall protection
i) plastic sheeting
C) access/egress route protection
i) sheeting
ii) boarding
iii) taping
iv) stair runners
d) surface protection
i) dust sheets
ii) corrugated plastic
iif) plywood
iv) plastic sheeting
e) health and safety implications
i) trips
i) slips.

1.5.2 Fabric and structure:
a) items that mighty need protection
i) ceramic finishes
ii) granite
iif) wood
iv) metallic surfaces
v) carpets.
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Learning outcome 2

Understand the applications of wiring systems

Topic Content

What needs to be covered:
2.1 The constructional features of 2.1.1 Constructional features and limitations of various
electrical cables cable types:

a) temperature limitation of cable insulation

b) materials used for cable conductor insulation
and cable sheaths

i) 70°C thermoplastic (PVC)

ii) 90°C thermosetting (XLPE)

iii) synthetic-based rubber

iv) silicon

v) magnesium oxide (as used in mineral-

insulated copper-clad (MICC)) — insulation
only (sheath, if applicable, PVC)

c) additional considerations related to armoured
cables

i) SY (control circuits) — braid to be used as a
shield rather than CPC

ii) steel-wire armour — armour may be used as
the circuit CPC

d) types of conductor
i) stranded
ii) solid core
i) fine-stranded
e) materials used for live and protective conductors
i) copper
ii) aluminium
iii) steel.

2.1.2 Types of electrical cable with reference to On-Site
Guide Appendix C:

a) single and multicore thermosetting insulated
cables

b) flexible cables

c) single and multicore thermoplastic (PVC) and
thermosetting insulated cables and flexible
cables

d) PVC/PVC flat profile cable

e) MICC (with and without PVC sheath)

f) steel-wire armoured (SWA) cables

g) armoured/braided flexible cables and cords (SY)
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Content
What needs to be covered:

h)
i)
)

data cables including power over ethernet (PoE)
fibre optic data cable
fire resistant cable, for example FP200

2.2 The characteristics of containment,
support and wiring systems used in
electrical installations

2.2.1 Containment types and cable support systems,
materials and considerations:

a)

c)

f)

types of containment

i) trunking

ii) conduit

iii) flexible conduit

iv) accessible service channels/ducts
v) underground ducting

materials used for containment

i) PVC

ii) painted steel

iii) galvanized steel

iv) stainless steel

construction of containment systems
i) making bespoke parts

ii) buying pre-formed parts

IP requirements for cable containment systems
i) minimum of IP4X or IPXXD

ii) any lid must be removable only with the use
of a tool or deliberate action

cable support system
i) cable basket to support data cables
ii) cable ladder to support large SWA cables

iii) cable tray to support small/medium SWA
cables

other installation methods

i) clipped/cleated directly to a surface
i) embedded within masonry/plaster
i) buried direct in the ground.

2.2.2 Additional considerations relating to choice of
cable retainment and fixings:

a)

b)

fixings must be suitable for the cable or

containment they support

maximum fixing distance as given in the On-Site

Guide Appendix D

i) importance of fire-rated fixings where cables
could be subject to premature collapse
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Topic Content
What needs to be covered:

before the building fabric, impeding
evacuation and/or firefighting activities

ii) steel conduits
iii) steel trunking
iv) metal fixings.

2.2.3 Wiring systems and circuit types:

a) final circuits
i) radial circuit arrangements
ii) ring circuit arrangements
iii) lighting systems and circuits
iv) power systems
v) socket-outlet circuits
vi) electric vehicle charging circuits

b) distribution circuits
i) mains
ii) sub-distribution circuits

c) environmental control/building management
systems

d) emergency management systems

e) security and safety systems
i) fire alarm/prevention
ii) unlawful entry
iif) emergency lighting

f) closed circuit TV, communication and data
transmission systems

g) broadband, wired networks and Wi-Fi

h) wired and wireless lighting or power control
systems.

2.3 Determination of the size of conduit 2.3.1 Size of conduit and trunking using information
and trunking as appropriate to the size  taken from the On-Site Guide Appendix E:

and number of cables a) containment capacities.
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Content
What needs to be covered:

2.4 The factors which affect the
selection of wiring systems, associated
equipment and enclosures

2.4.1 Factors which must be accounted for:

a) external influences included in BS 7671
Appendix 5

i) construction of buildings

ii) utilisation

iii) environment

iv) concise list of external influences

b) considerations to facilitate future additions to an
electrical installation

i) ease of adaptation in future
ii) capacity to allow for expansion

iii) accessibility of access points to facilitate
future cable, and equipment, installation.

2.5 Suitable wiring systems and
equipment appropriate to the
installation

2.5.1 Key considerations when selecting wiring systems
and containment:

a) impact protection suitable for the location and
any risks of impact associated with the intended
use of the location

b) the material or materials used in the building
construction

c) any expansion/contraction of the building
structure and/or containment system

d) environmental conditions such that they could
degrade or damage the wiring system

e) UV degrading for white PVC in sunlight.
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Learning outcome 3

Understand the practices and procedures for carrying out electrical work

Topic

Content
What needs to be covered:

3.1 The procedures for selecting
appropriate tools and materials for safe
use

3.1.1 Procedures:

a)
b)
c)

d)

preparing and following the risk assessment
preparing and following the method statement

checking suitability of the tool to include the
correct voltage rating of the plug (BS EN IEC
60309)

i. yellow: 110V
ii. blue: 230V
iii. red400V
check the condition of all tools before each use

ensuring appropriate training in the use of tools

has been received

i) use of power tools in line with risk
assessment and manufacturer’s
instructions

ii) toolbox talks prior to tasks commencing.

3.1.2 Safe use:

reading and following tool manufacturer’s
instructions

Control of Substances Hazardous to Health
Regulations (COSHH)

Personal protective equipment (PPE) as
applicable to the task

Provision and Use of Work Equipment
Regulations (PUWER)

use of VDE tools where applicable.
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Content
What needs to be covered:

3.2 The equipment for measuring and
marking out wiring systems, equipment
and enclosures

3.2.1 Equipment that can be used when marking out
prior to installing electrical systems:

a)
b)
c)
d)

e)

f)

laser level — projects lines onto surfaces
scribe — used to mark metal surfaces

spirit level — uses a bubble in device to show
horizontal and vertical levels

plumb line — uses gravity to indicate straight
vertical lines

chalk line — uses chalk to mark the surface to
show straight lines

set square — used to mark 90° angles onto
surfaces

combination square — used to mark various
angles onto surfaces
tape measure — used to take measurements.

3.3 The criteria for selecting tools and
equipment for fixing and installing
wiring systems, associated equipment
and enclosures

3.3.1 Criteria for selecting:

building fabric

load bearing

manufacturer’s guidance

appropriate training for specialised tools — nail
gun.

3.4 The suitability of fixing devices for
different environments, building
materials and applications

3.4.1 Choice of fixing devices in relation to suitability:

a)
b)
c)
d)

cost of the fixing type
load bearing capacity of the fixings
ease of use of the fixings

external influences, to Appendix 5 of BS 7671,
which may affect the suitability or longevity of
the fixings.

3.4.2 Fixing devices and their application:

f)

countersunk screws used with countersunk
holes

round-head screws used with flat surfaces
chemical fixing including glues and resins used
in masonry walls

drywall fixings, including spring toggles and
hollow wall anchors, used in plasterboard walls
and ceilings

corrosion resistance fixings, including stainless
steel and galvanised screws and bolts, used in
damp environments

cleats used to support SWA cables
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What needs to be covered:

g)
h)

i)
)

clips used for flexible and flat-profile cable

metal fixings used to prevent premature collapse
in the event of a fire (see BS 7671 Regulation
521.1.202)

cable ties including plastic and metal used to
secure cables to the cable tray

wall bolts used to support heavy objects in
masonry walls.

3.5 The installation methods and
considerations to ensure domestic, a)
commercial and industrial specifications b)
are met in accordance with statutory
and non-statutory regulations

3.5.1 Installation methods of cables:

cable tray

trunking

conduit

basket

ladder

buried in the ground

clipped direct

buried in the fabric of the building.

3.5.2 Considerations:

a)

b)
c)
d)

longevity of the wiring system is appropriate for
circumstance

external influences as per BS 7671 Appendix 5
aesthetics to be suitable for the client

accessibility for initial installation and future
maintenance.

3.5.3 Statutory, and non-statutory, Regulations and
guidance:

a)

statutory
i) Building Regulations
Part A — structure
Part B — fire safety
Part E — resistance to sound
Part F — ventilation
Part L — conservation of fuel and power
Part M — access to and use of buildings
Part P — electrical safety

Part R — infrastructure for electrical
communications

Part S — infrastructure for charging electric
vehicles

i) Electricity at Work Regulations (EaWR)
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What needs to be covered:

b) non-statutory
i) BS 7671
i) IET Guidance Note 1
i) Approved Documents (to the Building
Regulations as in 3.5.3 a))
iv) manufacturer’s instructions
v) Approved Codes of Practice (ACOPs).

3.6 The methods and considerations for 3.6.1 Methods for restoring the fabric of a building:
restoring the building fabric upon a) replacing plasterboard sheets or sections

completion of work b) methods for filling holes and indentations in

walls and ceilings

i) using plaster to repair small sections of wall
or ceiling

ii) using wall and wood filler paste to repair
small sections of wall or ceiling

iii) using expanding foam to fill holes

iv) techniques for repairing lath and plaster

c) hard wall skimming over cable channels and/or
damage

d) protection against fire spread between
compartments

i) using fire battens

ii) using fire pillows

iif) using intumescent fire sealant
iv) using fire rated expanding foam.

3.6.2 Considerations to be made, as relevant, before
undertaking electrical work in existing premises (the
way to restore must be established, before any damage
is caused):

a) fire rating of the walls and ceilings

i) Part B of the Building Regulations in relation
to electrical work

b) acoustic protection

i) Part E of the Building Regulations in relation
to electrical work

c) environmental considerations
i) disposal of waste products

ii) impact of products on the environment when
manufactured and/or used

d) Control of Substances Hazardous to Health
(COSHH)
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e) aesthetics
i) as per client taste/requirements
ii) matching existing finish where required by
the customer
f) Building fabric
g) restoration techniques
i) foam fillers
i) plastered walls, partitions and ceilings
ii) solid masonry walls and partitions

iv) hollow and/or brittle masonry walls and
partitions

v) stud walls

vi) plasterboard ceilings

vii) thermal insulation in walls and above
ceilings

viii) fire compartments (where required)

ix) lath and plaster walls and ceilings

x) historic building restoration techniques.

Learning outcome 4

Understand the characteristics and applications of electrical supply systems and consumers’
equipment

Topic Content
What needs to be covered:

4.1 The characteristics and applications 4.1.1 earthing arrangements:
of earthing arrangements a) TT
b) TN-S
c) TN-C-S
i) protective multiple earthing (PME)
ii) protective neutral bonding (PNB)
d) IT
e) TN-C.

4.1.2 characteristics of earthing arrangements:
a) Ze
b) PFC
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What needs to be covered:

c) neutral current diversion appearing on earthing
and bonding systems

d) typically quoted maximum impedances of each
supply earthing arrangement as per the On-Site
Guide Chapter 1

e) the importance of Automatic Disconnection of
Supply (ADS) and fault current in relation to the
design of electrical installations

f) limitations and additional risks of TT earthing
systems

g) values of earth electrode resistance exceeding
200 Q are classed as unstable

h) limitations and additional risks of earthing
systems containing PME and a protective
earthed neutral (PEN) conductor.

4.1.3 Applications:

a) where an IT earthing arrangement could be
required, such as medical and petrochemical
premises

b) TN-C precluded in consumers installations, and
therefore only used in distribution networks.

4.2 The characteristics and 4.2.1 Characteristics of electrical supply systems:
compatibility of electrical supply a) standard conductor arrangement
systems i) single-phase — 2 wire

i) two-phase — 3 wire

i) three-phase — 3 wire

iv) three-phase and neutral — 4 wire
c) AC systems
d) DC systems

e) other local sources of supply, including
equipment electric vehicle to grid (V2G)

i) prosumers electrical installations and island
mode systems (see BS 7671 Chapter 82)

i) smart and dumb metering, and the uses for
each

iii) load control/shedding and the reasons to
provide this facility.

4.2.2 Compatibility:
a) electrical demand, three-phase supply for larger
loads

b) installation equipment suitable to earthing
arrangement
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Content
What needs to be covered:

c) suitability of voltage and current ratings of the
supply.

d) suitability of switches, and isolators, for
application in DC circuits as applicable.

4.3 The considerations for electrical
installations and systems in regard to
provision for isolation, switching and
protection of circuits

4 .3.1 Considerations which must be made, where
applicable, when designing electrical installations:

a) safe isolation can be safely and securely carried
out

b) emergency switching is provided where there
could be danger, such as where machines with
rotating parts are used

c) functional switching is provided to facilitate use of
the installation whilst minimising energy usage

d) maintenance isolation is provided where required

e) current carrying, and voltage, ratings of switching
devices must be appropriate for their usage

f) DC switching (quick make/break and suitable
contact gap) is provided where required in DC
circuits.

4.3.2 Protection:

a) overcurrent protection (such as fuses, circuit-
breakers or overload trips)

b) undervoltage protection (such as direct-on-line
(Dol) or star-delta motor control starters)

c) earth fault protection (such as fuses, circuit-
breakers, RCDs or RCBOs)

d) surge protection (SPDs)
e) arc fault protection (AFDDs)
f) short-circuit (such as fuses or circuit-breakers).
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Learning outcome 5

Understand earthing and protection

Topic

Content
What needs to be covered:

5.1 The purpose of earthing conductors
and bonding conductors

5.1.1 The purpose of:

a) automatic disconnection of supply (ADS) — see
BS 7671 Regulation Group 411

b) earthing exposed-conductive-parts to provide
protection against electric shock

c) bonding of extraneous-conductive-parts to lower
differential voltage in the event of an earth fault
(provide equipotential).

5.2 The difference between extraneous
and exposed conductive parts

5.2.1 Examples of items which could be extraneous-
conductive-parts, as defined in Part 2 of BS 7671

a) metallic water installation pipes

b) metallic gas installation pipes

c) other metallic installation pipework and ducting
d) central heating and air conditioning systems
e) lightning protection systems.

5.2.2 Examples of items which could be exposed-
conductive-parts (unless part of Class Il equipment):

a) metallic parts within an electrical installation
b) metallic parts of electrical equipment.

5.3 The measures for protection against
electric shock required by BS 7671

5.3.1 Measures used for protection against electric
shock as given in Part 4 of BS 7671:

a) the principle of electrical separation
b) the principle of double and reinforced insulation
c) the principle of SELV and PELV supplies

d) the purpose and application of main protective
bonding

e) the purpose and application of supplementary
bonding

f) the requirement for, and methods of, providing
additional protection

g) protective devices
h) Automatic Disconnection of Supply (ADS)
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Content
What needs to be covered:

5.4 The maximum disconnection times
for different types of earthing systems
and circuits

5.4.1 Maximum disconnection times as stated in BS
7671 Regulations:

a) 411.3.2.2
b) 411.3.2.3
c) 441.3.2.4

5.5 The component parts of earth fault
loop impedance paths of each earthing
arrangement

5.5.1 Component parts of different earthing systems:
a) line conductor
b) protective device
c) PEN conductor
d) earth electrode
e) earthing conductor
f) circuit protective conductor (CPC)
g) separate metallic path
h) general mass of the Earth.

5.5.2 Earthing systems:
a) TN-S
b) TN-C-S
i. PME
i. PNB
c) TT
d) IT.

5.6 Applications of functional earthing

5.6.1 Equipment liable to emit protective conductor
currents in normal operation:

a) computer systems (IT circuits)

b) UPS and invertor drives

c) telecommunication systems.

5.6.2 Risks associated with high protective conductor
current’s not due to a fault:

a) shock risk caused by the rise in potential of
metalwork where disconnection from the
protective conductor occurs

b) shock risk when disconnecting protective
conductors if the circuit is not safely isolated

c) unwanted tripping of RCDs due to accumulation
of protective conductor current being absent
from the neutral conductor for the circuit.
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Topic Content
What needs to be covered:

5.7 The selection of suitably sized 5.7.1 How to select and verify the cross-sectional area
protective conductors in accordance of suitably sized protective conductors:
with BS 7671 a) conform to Chapter 54 of BS 7671

requirements.

Learning outcome 6

Understand protection against overcurrent

Topic Content
What needs to be covered:

6.1 Types of overcurrent and possible 6.1.1 Types of overcurrent fault:

causes a) short-circuits between live conductors
b) earth faults between a live conductor and the
earth
c) overloads where too-high a load is applied to
the circuit.

6.1.2 Possible causes:
a) short-circuit
i) loose wire in an appliance making contact
with another terminal
ii) a screw or nail, through a cable, connecting
live conductors
iii) damaged /degraded cable insulation allowing
live conductors to touch each other.
b) earth fault
i) loose live wire in an appliance making
contact with the earth terminal
ii) loose earth conductor in a distribution board
making contact with a live terminal
iif) moisture within a junction box, luminaire or
appliance
iv) failure of transformer, choke or motor winding
insulation properties
v) damaged/degraded cable insulation allowing
live conductors to touch earthed metal
containment
vi) a screw or nail, through a cable, connecting
between a live and an earthed conductor
c) overload
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Topic Content
What needs to be covered:

i) a fault within a piece of equipment increasing
the current drawn

ii) incorrectly selected protective device rating
for the circuit design current

i) too many items of equipment connected to a
socket-outlet circuit.

6.2 The limitations of protective devices 6.2.1 Limitations of protective devices:
a) ability of device to detect specific faults (and not

others)

i) short-circuit

ii) earth fault

i) earth leakage

iv) current capacity/rating

v) arc detection

vi) overvoltage protection

vii) breaking capacity

viii) overcurrent

ix) electronic monitoring.

6.2.2 Protective devices:
a) fuses
i) semi-enclosed fuses to BS 3036
ii) cartridge fuses to BS 1362
iii) HRC cartridge fuses to BS 88.
b) circuit-breakers
i) toBS EN 60898
i) from BS EN 60947 — overcurrent part of
RCBOs to BS EN 61009
c) RCDs
i) toBS EN 61008
i) from RCBOs to BS EN 61009
d) AFDD devices
i) standalone
ii) combined with RCBOs.

6.3 The fault current capacities of 6.3.1 Fault current capacities of devices as given in
devices Table 7.2.7(i) in the On-Site Guide:

a) breaking capacity for fuses
b) circuit-breakers

i) len

i) les

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-
03) 105



Topic

Content
What needs to be covered:

6.4 The need for selectivity between
protective devices

6.4.1 Need for selectivity in certain circumstances:
a) examples of where selectivity is required to
avoid danger
i) loss of power to critical system such as life
support
ii) loss of power to passenger lifts
iii) loss of power to pumps keeping cellars
drained of water
iv) other essential systems such as fire
detection systems
v) loss of supplies to lighting circuits where this
could cause hazard and/or panic
b) examples of where selectivity is required to avoid
inconvenience
i) where the operation of an upstream protective
device shuts off an entire sub-distribution
board instead of only the protective device for
a single final circuit operating.
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Learning outcome 7

Understand electrical systems and circuits

Topic Content
What needs to be covered:
7.1 The types of standard electrical 7.1.1 Electrical circuits:
circuits a) standard circuits as given in the IET On-Site
Guide and the IET Electrical Installation Design
Guide

i) ring final circuits
ii) radial lighting circuits
iii) radial power final circuits.

7.2 The applications of electrical 7.2.1 Types and applications for electrical systems and
systems and circuits circuits:
a) distribution systems and sub-distribution
systems

b) environmental control and building energy
management systems

c) emergency lighting systems
i) central battery systems

ii) self-contained
d) fire alarm and fire prevention systems

e) unlawful entry detection and burglar alarms
f) UPS

i) dedicated to supply one piece of equipment

ii) central systems suppling several circuits
and/or pieces of equipment

g) closed circuit TV (CCTV)

h) communication and data transmission systems
i) broadband infrastructure
ii) wired networks within premises
i) Wi-Fi

i) machine control circuits

j) heating control circuits

k) battery storage systems and Electrical energy
management systems (EEMS)

l) PV arrays

m) wireless control systems such as heating control
and lighting control

n) electric vehicle charging circuits and equipment
0) electrical accessibility aids

i) stair lifts

i) hoists/person lifters
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Content
What needs to be covered:

iii) assisted living technologies
iv) person alert systems.

Learning outcome 8

Be able to apply a cable design

Topic

Content
What needs to be covered:

8.1 The purpose and methods of
applying diversity factors when
carrying out maximum demand
calculations

8.1.1 Purpose of applying diversity when calculating
maximum demand for installations:
a) toreduce the minimum cross-sectional area
required for distribution circuit cables
b) to reduce the minimum cross-sectional area
required for certain final circuits, such as those
supplying cooking appliances
c) to lower the minimum current rating of, and thus
cost of installing, the incoming supply cables.

8.1.2 Methods for applying diversity to maximum
demand calculations:
a) approximations of demand using the
designer's experience
b) applying diversity factors from Appendix A of
the On-Site Guide.

8.2 Select suitable equipment,
considering energy efficiency and
sustainability, to relevant codes of
practice and manufacturer’s
instructions

8.2.1 Sources of information and considerations with
regard to energy efficiency and sustainability:

a) equipment manufacturer’'s data sheets

b) energy efficient design as per Chapter 81 of BS
7671

c) recycling requirements at end of life
d) life cycle environmental cost.

8.3 Calculate the maximum demand
of an installation after the application
of diversity

8.3.1 Calculate maximum demand using:

a) diversity values from the On-Site Guide,
Appendix A.

8.4 Calculate design current

8.4.1 Design current:
a) single-phase loads
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Content
What needs to be covered:

b) three-phase circuits loads

c) application of power factor to single- and three-
phase load calculations
d) legacy discharge lighting
i) multiply x 1.8 rule of thumb from Appendix
A of the On-Site Guide

e) LED lighting with reference to manufacturer’s
datasheets

i) inrush current (if applicable)
ii) power factor (if applicable).

8.5 Select a suitably rated protective
device type for a given circuit

8.5.1 Protective device ratings:
a) fuse rating
b) circuit-breaker rating
c) RCBO rating.

8.5.2 MCB/RCBO device type:

a) Type B to be used where neither Type C nor
Type D is required

b) Type C to be used where the load has an
inductive or capacitive inrush current

c) Type D to be used where the load has inrush
current too heavy for a Type C not to nuisance
trip.

8.6 Select the installation reference
method

8.6.1 Installation reference method:
a) Table 4A2 in BS 7671 Appendix 4.

8.7 Calculate appropriate cable rating
factors

8.7.1 Cable rating factors:
a) C, (ambient temperature)
b) C. (buried cables)
c) Cq (depth of buried cables)
d) Ci(where a BS 3036 is the protective device)
e) Cg (grouping with other circuits)
f) Ci(cables within thermal insulation)

g) Cs(soil thermal resistivity in relation to buried
cables).
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Content
What needs to be covered:

8.8 Determine the minimum cross-
sectional area of live conductors
taking into consideration current-
carrying capacity and voltage drop

8.8.1 Current-carrying capacity and voltage drop:
a) figures given in Appendix 4 of BS 7671
b) PVC temperature limitation (usually 70°)

c) resistance of live conductors causing voltage
drop (proportional to the resistance per metre
and the length of the conductors and the load
being carried).

8.9 ldentify if the voltage drop is
acceptable

8.9.1 Voltage drop from a public low-voltage supply:

a) maximum voltage drop is the total from origin
of the point of load; see Paragraph 6.4 in
Appendix 4 of BS 7671

b) from Table 4Ab in Appendix 4 of BS 7671

i) maximum for circuits supplying lighting —
3% of circuit nominal voltage

i) maximum for circuits supplying other (than
lighting) 5% of circuit nominal voltage.

8.10 Verify if the disconnection times
have been achieved

8.10.1 Verification that maximum disconnection times
will be achieved:

a) verification from Max Zs Tables 41.2—41.6 of
BS 7671 as applicable to the maximum
disconnection time and the type of overcurrent
protective device.

8.11 Evaluate thermal constraints

8.11.1 Thermal constraints conforming to Regulation
543.1.3 of BS 7671:

a) calculation of prospective earth fault current
b) determination of actual disconnection time
under earth fault conditions (see Appendix 3 of
BS 7671)
c) Tables 54.2 to 54.6 of BS 7671:
i) initial temperature
ii) final temperature
iif) referencing of k values for particular cable
type, conductor material and cable
arrangement
d) calculation using the adiabatic equation from
543.1.3
e) evaluation of the resulting value of S (must be
less than or equal to the CPC used to
calculate the earth fault current).
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Content

What needs to be covered:

8.12 Interpret the requirements of
sources of technical information in the
design of an installation

8.12.1 Sources of technical information that may be
referenced as part of the design process:

a)
b)
c)
d)
e)
f)
g)
h)
i)

client’s specification (including drawings)
manufacturer’s data

statutory Regulations

Approved Codes of Practice (ACOPs)
BS 7671

IET On-Site Guide

Guidance Notes 1 to 8 from the IET
ATEX Directive (for electrical installations in
explosive atmospheres)

the relevant Building Regulations and
Approved Documents.
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Guidance for delivery

Tips for tutors on how the unit may be delivered in an engaging way include:

e Centres should constantly refer to the Regulations
o The Electricity at Work Regulations (1989)
o The current amendment of BS 7671
o Health & Safety at Work etc. Act (1974)
o Building Regulations (2000)

e For 8.12.1 h) —in terms of content e) Atmosphere Explosive (ATEX) is a standard to be
applied in explosive atmospheres, and f) Explosive atmospheres are locations or
structures that, due to their nature, are prone to have explosive gases or ignitable
material in the atmosphere to warrant the caution of deploying the ATEX standard.

e This unit could be delivered alongside Unit 6 Requirements for Electrical Installations to
BS 7671.

e Opportunities for visits/engagement with local industry and employers would be
beneficial for learners, such as manufacturers of cables, protective devices, isolators and
switches, solar panels and electric vehicle chargers.

NB Content included in this section cannot be assessed.

Suggested learning resources

Relevant books and websites to support the delivery of the content.
Books

BS 7671 - IET Wiring Regulations (Latest edition)

Electrical Installations Book 2, Peter Tanner, second edition, City & Guilds, 2019

Websites

https://electrical.theiet.org/bs-7671/: The Institute of Engineering and Technology
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Unit 305 Organising and overseeing electrical work

activities in buildings

Unit Level:
Guided Learning Hours (GLH):
Unit Aim:

Assessment Method:

Links to Apprenticeship Standard:

Learning outcome 1

3
40

The aim of this unit is to enable learners to
gain an understanding of organising and
overseeing work programmes within the
construction sector. They will explore the
requirements for tendering process and costing
electrical work within the construction sector.
Learners will gain an understanding of the
practices and procedures for working with
others when organising and overseeing work
activities and explore the provision and storage
of resources that are required for work.

Multiple choice question paper
Design assignment

Installation and Maintenance Electrician STO
152

See also qualification content mapping to
Occupational Standard (Appendix 1)

Understand the requirements for organising and overseeing work programmes

Topic

What needs to be covered:

1.1 The considerations of work
allocations to electrical operatives

1.1.1 Considerations:
a) duties which may be undertaken by each
different type of electrical operative
b) coordination with personnel from other trades
whilst working on site.

1.2 The overriding principles for
carrying out work activities

1.2.1 Overriding principles:
a) maintain the safety of the work environment
b) maintain cost effectiveness
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Topic Content
What needs to be covered:

c) ensure compliance with the programmes of work
as scheduled.

1.3 The industry standards that are 1.3.1 Industry standards to be referenced as applicable:
relevant to activities carried out during a) management of Health & Safety Regulations
the installation of electrical systems and b) Health & Safety at Work etc. Act

equipment

c) Electricity at Work Regulations

d) Construction Design and Management
Regulations

e) BS 7671 Requirements for Electrical
Installations

f) BS EN graphical symbols.

1.4 The procedur‘e.s for dealing with 1.4.1 Procedures to be followed where the original
changes to an original contract contract specification is amended:
specification a) variation order(s)

b) day work sheets

c) implications to the electrical work programme
and that of other trades.

1.4.2 Consideration of the importance of procedures if
changes are made to the original contract, and the
potential resulting factors if these changes are not
implemented:

a) not being paid for additional work undertaken

b) to be able to log all costs

c) delays to the project completion, that could

result in penalties.

1.5 The installations that require 1.5.1 Installations where specialist advice is required:
specialist advice or guidance a) hazardous installations

i) explosive gas atmospheres

ii) explosive vapour atmospheres

iii) combustible/explosive dust atmospheres

iv) mines and other underground workings

v) medical facilities such as operating theatres

vi) installations excluded from the scope of BS
7671.
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What needs to be covered:

1.6 The influential factors and 1.6.1 Influential factors that could affect the completion
consequences that could affect the time of a contract:

estimated completion time of electrical a) the deployment and availability of suitable
work personnel

b) the delivery and availability of equipment,
components and material

c) adverse weather conditions

d) work to be completed by other services not
being completed in time

e) specification variations after the contract has
commenced

f) damaged tools and/or equipment required to
undertake the contract

g) non-conformant materials leading to delays in
receiving replacements

h) industrial action
i) theft of a tool(s) and/or material(s)

j) national events (such as state funeral, act of
terrorism)

k) wildlife and habitat conservation
I) archaeological discoveries.

1.6.2 Consequences that could affect the completion
time of a contract:

a) penalty clause charges/deductions
b) liquidated damages

c) delays of the final completion and/or
subsequent contracts

d) poor customer/client relations and poor reviews.

1.7 Types of work programmes 1.7.1 Work programme analysis methods:
a) bar/Gantt charts
b) spreadsheets
c) critical path analysis.
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What needs to be covered:

1.8 The procedure for completing and
handing over work

1.8.1 Procedure to be followed:
a) inspection and testing

b) commissioning (may be part of inspection and
testing)

handover to client/person ordering the work

c)

i)

i)

original copies of documentation — test
certification, manufacturer’s operating
instructions for items installed and operation
and maintenance manual for the installation
demonstration of operation of electrical
systems

project evaluation

i)
i)

client feedback surveys

evaluation of areas for improvement for
future contracts.

Learning outcome 2

Understand the requirements for working with others when organising and overseeing work

activities

Topic

Content
What needs to be covered:

2.1 The purpose for effective

communication when working with

others

2.1.1 Effective communication:
a) methods

i)

ii)
iii)
iv)
V)
Vi)

vii)

verbal communication

written communication

active listening

email

messaging

online meeting/file-sharing platforms
social media

viii) telecommunication/telephone

iX)

use of appropriate industry terminology

advantages of using an effective communication
technique

i)
i)
ii)

increased motivation to complete the tasks
correctly

instruction in how to complete tasks and
standardisation between workers
monitoring of the job progress and the
strengths and weaknesses of operatives
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What needs to be covered:

iv) promoting cooperation and teamwork
between work colleagues and other trades

v) informing people in advance of work being
carried out

c) disadvantages (poor communication)
i) low team moral
ii) conflict between personnel
iii) difficult work conditions/environment
iv) loss of productivity.

2.1.2 Other persons and organisations with which
communication could be necessary:

a) customers

b) clients

c) site managers

d) major and sub-contractors (where appropriate)
e) other tradespersons

f) occupiers of the premises

g) local authorities/building controls
h) suppliers

i) general public

j) employer and/or line manager

k) utility companies.

2.2 The methods of determining the 2.2.1 Methods which can be used to assist validation
competence of electrical operatives and  of an electrical operative’s competence:

ensuring continued professional a) checking competency cards

development i) Construction Skills Certification Scheme

(CSCS)/Electrotechnical Certification
Scheme (ECS) cards

i) JIB cards
iii) CPD record
iv) professional registration EngTech (or
higher)
v) professional registration — Technician
Membership (TMIET) (or higher)
b) checking qualifications relating to —

i) inspection and testing (initial verification
and/or periodic inspection and testing)

ii) design and verification

i) BS 7671 Wiring Regulations

iv) NVQ L3 Electrotechnical qualification
v) electric vehicle charging installations

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-
03) 117



Topic

Content
What needs to be covered:

vi) solar PV installations

c) written references from previous employers
and/or tutors

d) informal/formal monitoring of performance on-
site

e) Competent Person Scheme Registration.

2.3 The procedures for rescheduling
work to coordinate with changing
conditions in the workplace

2.3.1 Procedures to follow when rescheduling work
programs:

a) site meetings

b) communication with clients and other relevant

people

c) variation orders

d) revised programme of work(s)

e) revised critical path network(s).

2.4 The documentation required for work
operations

2.4.1 Documentation required as applicable:
a) Building Regulations approval(s)
b) variation order
c) purchase order
d) daywork sheets
e) timesheets
f) site diary
g) material requisitions
h) material delivery notes
i) operation and maintenance manual
j)  compliance certificates
k) as fitted drawings.

2.5 The relevant, current employment
legislation that affects roles and
responsibilities

2.5.1 Relevant UK employment legislation:
a) Employment Rights Act
b) Data Protection Act
c) Equality Act
d) Human Rights Act

2.5.2 Roles and responsibilities, in line with relevant
UK employment legislation, of:

a) employers

b) employees

Cc) sub-contractors.
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Learning outcome 3

Understand the requirements for organising the provision and storage of resources that are

required for work activities

Topic

Content

What needs to be covered:

3.1 The resource requirements

relevant to the project a)

3.1.1 Resource requirements as relevant:

materials
components
plants
vehicles
equipment
labour
tools

measuring and test instruments.

3.2 The material checks required to
suit the work programmes a)
b)

c)

d)

e)

3.2.1 Material checks:

take-off sheets from specification
conformance to the requirements of BS 7671
conformance to product standards (as
applicable)

i) BS standards

i) BS EN standards

i) IEC standards

iv) CE mark

v) BSI Kitemark

vi) UKCA

bill of quantities

i) the right type

ii) fit for purpose

i) in the correct quantity
suitable for work to be completed cost
efficiently.

3.3 The considerations and methods for
the safe and effective storage of

materials, tools and equipment a)
b)
c)
d)
e)
)

3.3.1 Considerations to be made in relation to tool and
material storage:

possible theft

possible damage

site restraints in regard to location of storage
ease of delivery to the work area

distance of storage from site

accessibility of storage including limited time of
access
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Topic

Content
What needs to be covered:

g) delivery timings ensuring loads can be
unloaded (where lifting equipment is required).

3.3.2 Potential locations for the storage of tools and
materials:

a) storage containers
b) site box

c) locked rooms

d) company vehicle.
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Guidance for delivery

Tips for tutors on how the unit may be delivered in an engaging way include:

o Centres should constantly refer to the regulations.

e This unit could be delivered alongside Unit 4 Principles of Electrical Design.

e For Topic 1.1 — with reference to the range, learners are required to perform to their
highest standard and to work within the conduct expected of an employee in the industry.
Such standards are of high importance when cooperating with employers and/or
customers during work activities.

e Opportunities for visits/engagement with local industry and employers would be
beneficial for learners, such as manufacturers of cables, protective devices, isolators and
switches, solar panels and electric vehicle chargers

NB Content included in this section cannot be assessed.

Suggested learning resources
Relevant books and websites to support the delivery of the content.

Books

BS 7671 - IET Wiring Regulations (Latest edition)

Electrical Installations Book 2, Peter Tanner, second edition, City & Guilds, 2019

Websites

https://electrical.theiet.org/bs-7671/: The Institute of Engineering and Technology
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Unit 306 Understand the Requirements for Electrical
Installations BS 7671:2018 (Amendment 4:2026)

Unit Level:
Guided Learning Hours (GLH):
Unit Aim:

Assessment Method:

Links to Apprenticeship Standard:

Learning outcome 1

Level 3
70

This unit gives the learner an understanding

of the content of BS 7671 and how this

applies to electrical installations within its

scope.
Multiple choice question paper

Installation and Maintenance Electrician STO

152

See also qualification content mapping to

Occupational Standard (Appendix 1)

Understand the scope, object and fundamental principles of BS 7671

Topic Content
What needs to be covered:
1.1 Identify the scope of BS 7671 1.1.1 Scope:

a) Chapter 11 Scope.

1.2 Identify the object and effects of BS
7671

1.2.1 Object:
a) Chapter 12 Objects and effects.

1.3 Identify the fundamental principles
of BS 7671

1.3.1 Fundamental principles:
a) Chapter 13 Fundamental principles.
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Learning outcome 2

Understand the definitions used within BS 7671

Topic

Content

What needs to be covered:

2.1 Interpret the definitions used within
BS 7671

2.1.1 Definitions:
a) definitions

b) symbols
c) abbreviations.

2.2 Relate the definitions to the N/A

regulations and appendices of BS 7671

Learning outcome 3

Understand how to assess the general characteristics of electrical installations

Topic

Content

What needs to be covered:

3.1 Interpret the requirements of

assessing the general characteristics of a)
electrical installations within the scope b)
of BS 7671
c)
d)
e)
f)

3.1.1 General characteristics:

Chapter 31 Purpose, supplies and structure
Chapter 32 Classification of external influences
Chapter 33 Compatibility

Chapter 34 Maintainability

Chapter 35 Safety services

Chapter 36 Continuity of service.
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Learning outcome 4

Understand requirements of protection for safety for electrical installations

Topic Content
What needs to be covered:
4.1 |dentify the requirements of 4.1.1 Protection for safety:
protection for safety within the a) Chapter 41 Protection against electric shock

scope of BS 7671 b) Chapter 42 Protection against thermal effects

c) Chapter 43 Protection against overcurrent

d) Chapter 44 Protection against voltage
disturbances and electromagnetic disturbances

e) Chapter 46 Isolation and switching.

4.2 Interpret how this applies to 4.2 1 Protection:
electrical installations within the scope a) protection against electric shocks
of BS 7671

b) protection against thermal effects
c) protection against overcurrent

d) protection against voltage disturbances and
electromagnetic disturbances

e) isolation and switching.

Learning outcome 5

Understand the requirements for selection and erection of equipment for electrical installations

Topic Content

What needs to be covered:
5.1 ldentify the requirements for 5.1.1 Selection and erection of equipment:
selecting and erecting equipment, and a) Chapter 51 Common rules
interpret how this applies to wiring b) Chapter 52 Selection and erection of wiring
systems systems

c) Chapter 53 Protection, isolation, switching,
control and monitoring

d) Chapter 54 Earthing arrangements and
protective conductors

e) Chapter 55 Other equipment
f) Chapter 56 Safety services
g) Chapter 57 Stationary secondary batteries.
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Topic Content
What needs to be covered:

5.2 Interpret how this applies to 5.2.1 Selection and erection of equipment:
electrical installations within the scope a) common rules
of BS 7671

b) wiring systems
c) protection, isolation, switching, control and
monitoring

d) earthing arrangements and protective
conductors

e) other equipment
f) safety services
g) stationary secondary batteries.

Learning outcome 6

Understand the requirements of inspection and testing of electrical installations

Topic Content

What needs to be covered:
6.1 ldentify the requirements for 6.1.1 Inspection and testing:
inspection and testing a) Chapter 64 Initial verification

b) Chapter 65 Periodic inspection and testing.

6.2 Interpret how this applies to 6.2.1 Inspection and testing:
electrical installations a) Chapter 64 Initial verification
b) Chapter 65 Periodic inspection and testing.
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Learning outcome 7
Understand the requirements of special installations or locations as identified in BS 7671

Topic Content
What needs to be covered:

7.1 ldentify the requirements for special 7.1.1 Special installations or locations:
installations a) Section 700 General

b) Section 701 Locations containing a bath or
shower

c) Section 702 Swimming pools and other basins

d) Section 703 Rooms and cabins containing
sauna heaters

e) Section 704 Construction and demolition site
installations

f) Section 705 Agricultural and horticultural
premises

g) Section 706 Conducting locations with
restricted movement

h) Section 708 Electrical installations in caravan /
camping parks and similar locations

i) Section 709 Marinas and similar locations

i) Section 710 Medical locations

k) Section 711 Exhibitions, shows and stands

[) Section 712 Solar photovoltaic (PV) power
supply systems

m) Section 714 Outdoor lighting installations

n) Section 715 Extra-low voltage lighting
installations

0) Section 716 Power over ethernet

p) Section 717 Mobile or transportable units

q) Section 721 Electrical installations in caravans
and motor caravans

r) Section 722 Electric vehicle charging
installations

s) Section 729 Operating and maintenance
gangways

t) Section 730 Onshore units of electrical
connections for inland navigation vessels

u) Section 740 Temporary electrical installations
for structures, amusement devices and booths
at fairgrounds, amusement parks and circuses

v) Section 753 Heating cables and embedded
heating systems.

7.2 Interpret how these affect the N/A
general requirements of the
regulations
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Learning outcome 8

Understand the information contained within Part 8 and the appendices of BS 7671

Topic

Content
What needs to be covered:

8.1 Identify the information contained in
Part 8 of BS7671

8.1.1 Functional requirements:

a) Chapter 81 Functional aspects - Energy Efficiency

b) Chapter 82 Prosumer’s low-voltage electrical
installations.

8.2 Identify the information in the
appendices of BS 7671

N/A

8.3 Specify how the information
contained in the appendices is used
to support electrical installation
activities

8.3.1 Appendices:

a)
b)
c)
d)

e)
f)
)

h)
i)
i)

1. British standards to which reference is made
in BS 7671

2. Statutory regulations and associated
memoranda

3. Time/current characteristics of overcurrent
protective devices

4. Current-carrying capacity and voltage drop for
cables

5. Classification of external influences
6. Model forms for certification and reporting
7. Deleted by BS7671:2018+A2:2022

8. Current-carrying capacity and voltage drop for
busbar trunking and powertrack systems

9. Definitions — multiple source, DC and other
systems

10. Protection of conductors in parallel against
overcurrent

11. Warning and user instruction labels

12. NOT USED

13. Escape routes and fire protection

14. Determination of prospective fault current

15. Ring and radial final circuit arrangements,
regulation 433.1

16. Devices for protection against overvoltage
17. Deleted by BS 7671:2018:A4:2026
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Guidance for delivery
Tips for tutors on how the unit may be delivered in an engaging way include:
e Centres should constantly refer to the regulations.
e This unit could be delivered alongside Unit 302 Inspection and testing and Unit 304
Principles of electrical design.
e Opportunities for visits/engagement with local industry and employers would be

beneficial for learners, such as manufacturers of cables, protective devices, isolators
and switches, solar panels and electric vehicle chargers.

NB Content included in this section cannot be assessed.
Suggested learning resources

Books

BS 7671 - IET Wiring Regulations (Latest edition)
Websites

https://electrical.theiet.org/bs-7671/: The Institute of Engineering and Technology
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Appendix 1 Qualification content mapping to Occupational
Standard (ST0152)

The table below contain the mapping of the Occupational Standard ST0152 Knowledge, Skills
and Behaviours (KSBs) to the City & Guilds Level 3 Technical Occupational Entry in Electrical
Installation (Diploma) (2366-03).

The KSB reference to each unit in this document is not exhaustive.

Knowledge, Skills, and Behaviours (KSBs)

reference

301 Scientific principles K9, K10, K11, K12
S9

302 Inspection, testing and commissioning of K1, K2, K3, K7, K8, K9, K13, K15, K16

electrotechnical systems and equipment S1 S2 S3. S5.S7. S10. S12. S16. S17

B1, B3
303 Fault finding and diagnosis K1, K2, K4, K5, K12, K13, K14
S1, 813
B4
304 Electrical design practices and K3, K4, K7, K8, K10, K11, K12, K19
procedures S2 S9. S11
305 Organising and overseeing electrical K2, K4, K6, K16, K17, K18, K19

work activities in buildings

306 Understand the requirements of electrical K6, K7, K11, K18
installations — BS 7671:2018 (2022)

City & Guilds Level 3 Technical Occupational Entry in Electrical Installation (Diploma) (2366-
03) 129



Appendix 2 Glossary

The table below contain a glossary for the City & Guilds Level 3 Technical Occupational Entry

in Electrical Installation (Diploma) (2366-03).

Acronym Full term

AC Alternating current
AFDD Arc Fault Detection Device
ACOPs Approved Codes of Practice
CHP Combined heat and power
COSHH Control of Substances Hazardous to Health
Ca Rating factor for ambient temperature
Ce. Rating factor for buried cables
Cq Rating factor for depth of buried cables
Cs Rating factor for where a BS 3036 is the
protective device
Cq Rating factor for grouping with other circuits
Ci Rating factor for cables within thermal
insulation
Cs Rating factor for soil thermal resistivity in
relation to buried cables
CPC Circuit protective conductor
DC Direct current
DNO Distribution network operators
DoL Direct-on-line
EESS Electrical energy storage systems
EEMS Electrical energy management systems
EIC Electrical Installation Certificate
EMF Electromagnetic field
ELV Extra-low voltage
kA Kiloamps
kVA Kilovolt-amps
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Acronym I Full term
kV Kilovolt
kW Kilowatt
LED Light emitting diode
Ipscc Prospective short-circuit current
lpeFc Prospective earth fault current
Lo Prospective fault current
len Rated short-circuit capacity (marked on the
device)
lcs The service short-circuit capacity
LV Low-voltage
IP4X Penetration by a solid foreign object 2 1 mm in
diameter shall not be possible
IPXXD Access by 100 mm length of wire from the
cross-sectional area 1.0 mm?shall not be
possible
MICC Mineral-insulated copper-clad
PEN Protective earthed neutral
PME Protective multiple earthing
PNB Protective neutral bonding
PPE Personal protective equipment
PVC Polyvinyl chloride
RCBO Residual current operated circuit-breaker with
integral overcurrent protection
RCD Residual current device
R1 Resistance of the line conductor
R2 Resistance of the circuit protective conductor
SPD Surge protective device
SWA Steel-wire armoured
TN-C Neutral and protective ground conductors
TN-C-S Terre neutral combined separate
TN-S Terre neutral separate
1T Terre Terre
UPS Uninterruptable power supply
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Acronym I Full term

V2G Vehicle to grid
XLPE Cross-linked polyethylene
Ze External earth fault loop impedance
Zs Total earth fault loop impedance
Zab Earth fault loop impedance at a distribution
board
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Appendix 3 Sources of general information

The following documents contain essential information for centres delivering City & Guilds
qualifications. They should be referred to in conjunction with this handbook. To download the
documents and to find other useful documents, go to www.cityandquilds.com or click on the
links below:

Centre handbook: quality assurance standards
This document is for all approved centres and provides guidance to support their delivery of

our qualifications. It includes information on:
e centre quality assurance criteria and monitoring activities
e administration and assessment systems
e centre-facing support teams at City & Guilds/ILM
e centre quality assurance roles and responsibilities.

The centre handbook should be used to ensure compliance with the terms and conditions of
the centre contract.

Centre assessment: quality assurance standards
This document sets out the minimum common quality assurance requirements for our

qualifications that feature centre-assessed components.

It incorporates our expectations for centre internal quality assurance and the external quality
assurance methods we use to ensure that assessment standards are met and upheld. It also
details the range of sanctions that may be put in place when centres do not comply with our
requirements or actions that will be taken to align centre marking/assessment to required
standards. Additionally, it provides guidance on administering portfolios and controlled
assessments, including a definition of supervised conditions.

Access arrangements: when and how applications need to be made to City & Guilds
This provides full details of the arrangements that may be made to facilitate access to
assessments and qualifications for candidates who are eligible for adjustments in
assessment.

The centre document library also contains useful information on such things as:
e conducting examinations
e registering learners
e appeals and malpractice.

Useful contacts

Please visit the contact us section of the City & Guilds website.
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City & Guilds

For almost 150 years, we have worked with people, organisations and economies to help
them identify and develop the skills they need to thrive. We understand the life-changing link
between skills development, social mobility, prosperity and success. Everything we do is
focused on developing and delivering high-quality training, qualifications, assessments and
credentials that lead to jobs and meet the changing needs of industry.

We partner with our customers to deliver work-based learning programmes that build
competency to support better prospects for people, organisations and wider society. We create
flexible learning pathways that support lifelong employability because we believe that people
deserve the opportunity to (re)train and (re)learn again and again — gaining new skills at every
stage of life, regardless of where they start.

Copyright

The content of this document is, unless otherwise indicated, © City & Guilds Limited and may
not be copied, reproduced or distributed without prior written consent. However, approved City
& Guilds centres and candidates studying for City & Guilds qualifications may photocopy this
document free of charge and/or include a PDF version of it on centre intranets on the following
conditions:

e centre staff may copy the material only for the purpose of teaching candidates working
towards a City & Guilds qualification, or for internal administration purposes

e learners may copy the material only for their own use when working towards a City &
Guilds qualification.

The Standard Copying Conditions (which can be found on the City & Guilds website) also
apply.

Contains public sector information licensed under the Open Government Licence v3.0.

Published by City & Guilds

5 — 6 Giltspur Street

London

EC1A 9DE
customersupport@cityandguilds.com

www.cityandquilds.com

City & Guilds is a global skills partner, empowering people, organisations and economies to
develop the skills they need for growth.
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