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About City & Guilds

City & Guilds is the UK’s leading provider of vocational qualifications, offering over 500 awards
across a wide range of industries, and progressing from entry level to the highest levels of
professional achievement. With over 8500 centres in 100 countries, City & Guilds is recognised by
employers worldwide for providing qualifications that offer proof of the skills they need to get the
job done.

City & Guilds Group

The City & Guilds Group includes City & Guilds, ILM (the Institute of Leadership & Management,
which provides management qualifications, learning materials and membership services), City &
Guilds NPTC (which offers land-based qualifications and membership services), City & Guilds HAB
(the Hospitality Awarding Body), and City & Guilds Centre for Skills Development. City & Guilds also
manages the Engineering Council Examinations on behalf of the Engineering Council.

Equal opportunities

City & Guilds fully supports the principle of equal opportunities and we are committed to satisfying
this principle in all our activities and published material. A copy of our equal opportunities policy
statement is available on the City & Guilds website.

Copyright
The content of this document is, unless otherwise indicated, © The City and Guilds of London
Institute 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 candidates 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.

Please note: National Occupational Standards are not © The City and Guilds of London Institute.
Please check the conditions upon which they may be copied with the relevant Sector Skills Council.

Publications

City & Guilds publications are available on the City & Guilds website or from our Publications Sales
department at the address below or by telephoning +44 (0)20 7294 2850 or faxing +44 (0)20 7294
3387.

Every effort has been made to ensure that the information contained in this publication is true and
correct at the time of going to press. However, City & Guilds’ products and services are subject to
continuous development and improvement and the right is reserved to change products and
services from time to time. City & Guilds cannot accept liability for loss or damage arising from the
use of information in this publication.

City & Guilds

Giltspur House

5-6 Giltspur Street

London EC1A 9DE

T +44 (0)20 7294 2800 www.cityandguilds.com

F +44 (0)20 7294 2400 centresupport@cityandguilds.com
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1 About this document

This document contains the information that centres need to offer the following qualifications:

Qualification City & Guilds Ofqual Last registration  GLH TQT
titles and qualification accreditation and certification

levels numbers numbers dates

City & Guilds 1788 501/0458/5 Consult the Walled 324 1520
Level 3NVQ Garden/Online

Diploma in Catalogue for last

Engineering dates

Maintenance

This document includes details and guidance on:
* centre requirements

 candidate entry requirements

+ course design and delivery

+ qualification standards and specifications

*+ assessment requirements

Version and date | Change detail Section
1.2 May 2013 Added assessment criteria 11-17 to unit 001 outcome 2 Units
1.3 July 2013 Corrected UAN and numbering of AC’s — Unit 104 Units
2.0 Sept 2013 Added missing UAN'’s on multiple units Units
2.1 July 2014 Corrected unit content — Unit 101 Units
2.2 October 2014 Formatting correction to Unit 124 LO1, AC8 Units
2.3 April 2015 Referred to the Walled Garden for last About this
registration/certification document
2.4 September 2018 | Changed from seven to nine —assessment criteria 3 Unit 101
2.5 February 2022 TQT and GLH clarified and highlighted About this
document
2.6 Nov. 2022 GLH updated About this
document
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2 About the qualification
2.1 Accreditation details

This qualification is accredited by Ofqual

Qualifications and Credit Framework (QCF)

The QCF replaces the National Qualifications Framework (NQF) in England and Northern Ireland, and
is intended to replace the regulated pillar within the Qualifications and Credit Framework for Wales
(CQFW). Itis also intended to align with the Scottish Credit and Qualifications Framework (SCQF).
The QCF provides a way of recognising achievement through the award of credit for units and
qualifications. Units within the framework are allocated a:

e leveltoindicate the level of difficulty
e credit value to indicate the size of the unit. 10 hours of learning time = 1 credit value.

Learning time is a notional measure of the amount of time a typical candidate might be expected to
take to complete all the learning relevant to achievement of the learning outcomes. It differs from
Guided Learning Hours (GLH) which represent only those hours a tutor/trainer or facilitator are
present and contributing to the learning process because it takes into account all learning relevant
to the learning outcomes regardless of where, when and how it has taken place.

The QCF recognises learning by awarding credit each time a candidate successfully completes a
unit. Candidates can accumulate and transfer credit achievement over time.

A unit is the smallest part of learning for which credit is awarded. Candidates can also gain credit for
full qualifications.
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2 About the qualification
2.2 Aims of the qualification

The Level 3 NVQ Diploma in Engineering maintenance (QCF) has been designed to cover those
learners who require specific knowledge within the maintenance sector of engineering. The aim of
the qualification is to recognise the skills and competence required by those who work within
engineering undertaking maintenance operations. Success in the qualification will recognise an
ability to perform competently practical work and an understanding of the related technology. It will
also demonstrate competence in communication, planning and quality control within the
workplace.

There is clear progression both to and from this qualification. This qualification forms a component
of SEMTA Apprenticeship framework and will allow progression to higher levels. This qualification
allows progression onto other relevant Engineering qualifications.

e 7576 —Level 4 Business improvement techniques
e 2850 - Level 3 Diploma in Engineering
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2  About the qualification
2.3 Rules of combination

Rules of combination are used to define the structure of qualifications. The rules of combination
specify the credits which must be achieved through a particular combination of units to gain a full
qualification.

Candidates must complete all mandatory units in Group A, and a number of optional / mandatory
units from Group B (depending on their chosen pathway). The minimum credit value to achieve this
qualification is 152 credits

City & Guilds Level 3 NVQ Diploma in Engineering Maintenance (QCF) Pathways are:

e Mechanical

e Electrical

e Electronic

e Fluid power

e Engineered Systems

e Services Maintenance

e Lift Servicing

e Lift Repair

e Escalator Repair and Service
e Communication Electronics
e Servicing Medical Equipment
e Instrumentation and Control
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2  About the qualification
2.4 Structure

Engineering Maintenance

Suite 3 Qualification Structure

Mandatory units for all pathways

Unit 001: Complying with Statutory Regulations and Organisational Safety Requirements
Unit 002: Using Engineering Drawings and Documents in Maintenance Activities

Unit 103: Working Efficiently and Effectively in Engineering

Unit 104: Handing Over and Confirming Completion of Maintenance Activities

Pathways

Mechanical

Must cover the following units:
Unit 105: Carrying Out Fault Diagnosis on Mechanical Equipment
Unit 106: Maintaining Mechanical Equipment

Plus two more units from the following:
Unit 107: Restoring Mechanical Components to Usable Condition by Repair
Unit 108: Producing Replacement Components for Maintenance Activities
Unit 109: Carrying Out Preventative Planned Maintenance on Mechanical Equipment
Unit 110: Carrying Out Condition Monitoring of Plant and Equipment
Unit 180: Assisting in the Installation of Mechanical Equipment

Electrical
Must cover the following units:
Unit 111: Carrying Out Fault Diagnosis on Electrical Equipment and Circuits
Unit 112: Maintaining Electrical Equipment
Unit 113: Modifying or Rewiring Electrical Circuits

Plus two more units from the following:
Unit 114: Testing Electrical Equipment and Circuits
Unit 115: Carrying Out Preventative Planned Maintenance on Electrical Equipment
Unit 110: Carrying Out Condition Monitoring of Plant and Equipment
Unit 181: Assisting in the Installation of Electrical/Electronic Equipment

Electronic
Must cover all of the following units:
Unit 116: Carrying Out Fault Diagnosis on Electronic Equipment and Circuits
Unit 117: Testing Electronic Equipment and Circuits
Unit 118: Repairing Electronic Equipment
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Fluid power

Unit 119
Unit 120

Unit 121
Unit 110
Unit 122
Unit 182

Must cover the following units:
: Carrying Out Fault Diagnosis on Fluid Power Equipment and Circuits
: Maintaining Fluid Power Equipment

Plus two more units from the following:
: Carrying Out Preventative Planned Maintenance on Fluid Power Equipment
: Carrying Out Condition Monitoring of Plant and Equipment
: Testing Fluid Power Equipment and Systems
. Assisting in the Installation of Fluid Power Equipment

Engineered Systems

Unit 123

Unit 124
Unit 125
Unit 126
Unit 127

Unit 128
Unit 110
Unit 183

Must cover the following unit:
: Carrying Out Fault Diagnosis on Engineered Systems

Plus two more units from the following:
: Maintaining Mechanical Equipment within an Engineered System
: Maintaining Electrical Equipment within an Engineered System
: Maintaining Fluid Power Equipment within an Engineered System
: Maintaining Process Controller Equipment within an Engineered System

Plus one more unit from the following:
: Carrying Out Preventative Planned Maintenance on Engineered Systems
: Carrying Out Condition Monitoring of Plant and Equipment
. Assisting in the Installation of Equipment to Produce an Engineered System

Services Maintenance

Unit 129
Unit 130

Unit 131

Unit 132:
Unit 133:
Unit 134:
Unit 135:
Unit 136:
Unit 137:
Unit 138:
Unit 139:
Unit 140:
Unit 141:
Unit 142:
Unit 172:
Unit 173:

Unit 143:
Unit 110:
Unit 184:

Must complete the following units:
: Reading and Extracting Information from Service Drawings and Specifications
: Carrying Out Fault Diagnosis on Services and Systems

Plus two more units from the following:
: Maintaining Fresh Water Distribution Systems and Equipment
Maintaining Workplace Environmental Control Systems
Maintaining Waste/Foul Water Distribution Systems and Equipment
Maintaining Emergency Power Generation Equipment
Maintaining Heating and Ventilation Systems
Maintaining Air Conditioning and Ventilation Systems
Maintaining Gas Distribution Systems and Equipment
Maintaining Compressed Air Systems and Equipment
Maintaining Process Control Systems
Maintaining Instrumentation and Control Systems
Maintaining Industrial Refrigeration Equipment
Maintaining Environmental Control Equipment
Maintaining Medical Device and Surgical Instrument Decontamination Equipment
Maintaining Medical Gas Pipeline Systems and Equipment

Plus one more unit from the following:
Carrying Out Preventative Planned Maintenance on Services Systems and Equipment
Carrying Out Condition Monitoring of Plant and Equipment
Assisting in the Installation of Engineering Services Equipment
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Lift Servicing

Unit 144
Unit 145
Unit 146
Unit 147

Lift Rep

Unit 144
Unit 146
Unit 147
Unit 148

Unit 149
Unit 150
Unit 151
Unit 152

Must complete all of the following units:

: Carrying Out Fault Diagnosis on Lifts
- Inspecting and Servicing Lift Equipment
: Checking Lift Function
: Rectifying Faults in Lifts
air
Must complete all of the following units:
: Carrying Out Fault Diagnosis on Lifts
: Checking Lift function
: Rectifying Faults in Lifts
: Repairing/Replacing Lift Doors, Chains, Ropes and Equipment

Escalator Repair and Service
Must complete all of the following units:
: Carrying Out Fault Diagnosis on Escalators
: Rectifying Faults in Escalators
- Inspecting and Servicing Escalators
: Testing and Reinstating Escalator Installations

Communication Electronics

Unit 116
Unit 153

unit 117
Unit 154
Unit 118
Unit 155
Unit 156
Unit 157

Unit 158
Unit 159

12

Must cover one of the following units:
. Carrying Out Fault Diagnosis on Electronic Equipment and Circuits
: Carrying Out Fault Diagnosis on Communication Electronic Systems

Plus two more units from the following:
. Testing Electronic Equipment and Circuits

OR (but not both)
: Testing Communication-Electronic Systems

: Repairing Electronic Equipment
OR (but not both)
: Repairing Communication-Electronic Systems

: Carrying Out Preventative Planned Maintenance on Communication-Electronic Systems
: Modifying Communication-Electronic Systems

: Configuring Communication-Electronic Systems

- Installing Communication-Electronic Systems
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Servicing Medical Equipment

Must cover the following units:
Unit 160: Carrying Out Fault Diagnosis on Medical Equipment
Unit 161: Testing Medical Equipment
Unit 162: Carrying Out Scheduled Servicing on Medical Equipment

Plus three units from the following:
Unit 163: Servicing Cardiovascular Equipment
Unit 164: Servicing Physiological Monitoring and Infusion Equipment
Unit 165: Servicing Anaesthetic and Ventilation Equipment
Unit 166: Servicing Operating Theatre and Surgical Equipment
Unit 167: Servicing Medical Imaging Equipment
Unit 168: Servicing Laboratory Equipment
Unit 169: Servicing Dental Equipment
Unit 170: Servicing Medical Therapeutic Equipment
Unit 171: Servicing Mechanical and Electromechanical Assistive Technology Equipment

Instrumentation and Control

Must cover the following units:
Unit 174: Carrying Out Fault Diagnosis on Instrumentation and Control Equipment and Circuits
Unit 175: Maintaining Instrumentation and Control Equipment and Circuits

Plus two units from the following:
Unit 176: Carrying Out Preventative Planned Maintenance on Instrumentation and Control
Equipment
Unit 177: Repairing/Overhauling Instrumentation and Control Equipment
Unit 178: Testing and Calibrating Instrumentation and Control Equipment and Circuits
Unit 185: Assisting in the Installation of Instrumentation and Control Equipment

City & Guilds Level 3 NVQ Diploma in Engineering Maintenance (1788)
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2  About the qualification
2.5 Relevant sources of information

Related publications

City & Guilds also provides the following documents specifically for these qualifications:

Publication Available from
Centre Guides Website
FAQ website

Fast track approval form/generic fast track approval form  website

Other essential City & Guilds documents

There are other City & Guilds documents which contain general information on City & Guilds
qualifications:

Providing City & Guilds qualifications — a guide to centre and qualification approval
contains detailed information about the processes which must be followed and requirements
which must be met for a centre to achieve ‘approved centre’ status, or to offer a particular
qualification.

Ensuring quality
contains updates on City & Guilds assessment and policy issues.

Centre toolkit
contains additional information on Providing City & Guilds qualifications, in a CD-ROM, which
links to the internet for access to the latest documents, reference materials and templates. The
Centre Toolkit is sent to centres when they receive approved centre status. It is also available
from to order at an additional cost.

Online catalogue/shop
contains details of general regulations, registration and certification procedures and fees.

For the latest updates on our publications and details of how to obtain them and other City & Guilds
resources, please refer to the City & Guilds website.
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City & Guilds websites

Website Address Purpose and content
City & Guilds www.cityandguilds.com This is the main website for finding out about
main website the City & Guilds group, accessing

qualification information and publications.

Walled Garden ~ www.walled-garden.com  The Walled Garden is a qualification
administration portal for approved centres,
enabling them to register candidates and
claim certification online.

Contacting City & Guilds by e-mail
The following e-mail addresses give direct access to our Customer Relations team.

e-mail Query types

learnersupport@cityandguilds.com all learner enquiries, including
e requesting a replacement certificate
e information about our qualification
¢ finding a centre.

centresupport@cityandguilds.com all centre enquiries
walledgarden@cityandguilds.com all enquiries relating to the Walled Garden,
including

e setting up an account
e resetting passwords.
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3 Centre requirements
3.1 Obtaining centre and qualification approval

Only approved organisations can offer City & Guilds qualifications. Organisations approved by City &
Guilds are referred to as centres.

Centres must meet a set of quality criteria including:
«  provision of adequate resources, both physical and human
«  clear management information systems

«  effective assessment and quality assurance procedures including candidate support and
reliable recording systems.

An organisation that has not previously offered City & Guilds qualifications must apply for approval
to become a centre. This is known as the centre approval process (CAP). Centres also need
approval to offer a specific qualification. This is known as the qualification approval process
(QAP). In order to offer these qualifications, organisations which are not already City & Guilds
centres must apply for centre and qualification approval at the same time.

Existing City & Guilds centres who already offer the qualification 1688 NVQ in Engineering
Maintenance will be given automatic approval to run the new Level 3 Engineering Maintenance
(1788).

Full details of the procedures and forms for applying for centre and qualification approval are given

City and Guilds branch offices will support new centres through the approval process. They will
appoint an External Verifier. They will also provide details of fees applicable for approvals. The local
office will be the point of contact for all enquiries for these qualifications and will be responsible for
monitoring the delivery and assessments through reports submitted by External Verifiers. They will
be the first point of contact for any enquiries regarding the multiple choice examination.

Assessments must not be undertaken until qualification approval has been obtained and candidates
have been registered.

City & Guilds reserves the right to withdraw qualification or centre approval for reasons of debt,
malpractice or non-compliance with City & Guilds’ policies, regulations, requirements, procedures
and guidelines, or for any reason that may be detrimental to the maintenance of authentic, reliable
and valid qualifications or that may prejudice the name of City & Guilds.
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3 Centre requirements
3.2 Candidate entry requirement

Candidates should not be entered for a qualification of the same type, content and level as that of a
qualification they already hold.

There are no formal entry requirements for candidates undertaking this qualification. However,
centres must ensure that candidates have the potential and opportunity to gain the qualification
successfully.
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3  Centre requirements
3.3 Fast Track Approval

This section outlines the approval processes for Centres to offer this qualification and any resources
that Centres will need in place to offer the qualifications including qualification-specific
requirements for Centre staff.

Centres already offering City & Guilds qualifications in this subject area

Centres approved to offer the qualification Level 3 NVQ in Engineering maintenance (1688) may
apply for approval for the new Level 3 NVQ Diploma in Engineering maintenance (1788) using the
fast track approval form, available from the City & Guilds website.

Centres may apply to offer the new qualification using the fast track form
e providing there have been no changes to the way the qualifications are delivered, and
e ifthey meet all of the approval criteria specified in the fast track form guidance notes.

Fast track approval is available for 12 months from the launch of the qualification. After this time,
the qualification is subject to the standard Qualification Approval Process. It is the centre’s
responsibility to check that fast track approval is still current at the time of application.
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3  Centre requirements
3.4 Resource requirements

Physical resources

Centres must have an adequate learning environment. Resources should be accessible and reflect
the nature of the qualification. They must also ensure that they have the staff and access to
sufficient equipment so that candidates have the opportunity to cover all of the activities of the
qualification.

Centre staff

Centre staff must satisfy the requirements for occupational expertise for these qualifications. Staff
should be technically competent and experienced in the units for which they are delivering,
teaching, training and assessing learning

City & Guilds Level 3 NVQ Diploma in Engineering Maintenance (1788)
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3  Centre requirements
3.5 Registration and Certification

Candidates must be registered at the beginning of their course. Centres should submit registrations
using the Walled Garden, or Form S (Registration), under qualification and complex number 1788
Candidates achieving the required Rules of Combination will be issued with the full Level 3 NVQ
Diploma in Engineering maintenance (1788). For information on the registration and certification
periods for the qualification, centre should refer to the City & Guilds Directory of qualifications.

Full details of City & Guilds’ administrative procedures for this qualification are provided in the
Directory of qualifications, provided online to City & Guilds registered centres. This information
includes details on:

e registration procedures
e enrolment numbers

o fees

e claiming certification.

These details are also available on the www.cityandguilds.com
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3  Centre requirements
3.6 Quality Assurance

Internal quality assurance

Approved centres must have effective quality assurance systems to ensure optimum delivery and
assessment of qualifications.

Quiality assurance includes initial centre approval, qualification approval and the centre’s own
internal procedures for standardising and monitoring quality. Centres are responsible for internal
quality assurance, ensuring that there are appropriate opportunities for open communication
between the course team, scheme co-ordinator and external verifier. City & Guilds is responsible for
external quality assurance.

Full details and guidance on the internal and external quality assurance requirements and
procedures, are provided in Providing City & Guilds Qualifications and in the centre toolkit. This
document also explains the tasks, activities and responsibilities of quality assurance staff.

All candidates’ evidence must be available for external verification; Centres are also required to
retain copies of candidates’ assessment and internal verification records for three years after
certification.

National standards and rigorous quality assurance are maintained by use of:
e City & Guilds assignment, marked by the centres according to externally set marking criteria
e Portfolio evidence assessed against set criteria
e Internal (centre) quality assurance
e City & Guilds external verification.

To meet the quality assurance criteria for this qualification, the centre must ensure that the
following internal roles are undertaken:

e quality assurance co-ordinator
e primary assessor

e independent assessor

e internal verifier.

External quality assurance

External verifiers are appointed by City & Guilds to approve centres, and to monitor the assessment
and internal quality assurance carried out by centres. External verification is carried out to ensure
that assessment is valid and reliable, and that there is good assessment practice in centres.

To carry out their quality assurance role, external verifiers must have appropriate occupational and
verifying knowledge and expertise. City & Guilds external verifiers attend training and development
designed to keep them up-to-date, to facilitate standardisation between verifiers and to share good
practice.

Further details of the role of external verifiers are given in Providing City & Guilds qualifications.
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4 Course design and delivery

Recommended delivery strategies

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

Provided that the requirements for the qualifications are met, centres may design course
programmes of study in any way that they feel best meets the needs and capabilities of their
candidates.

Centres may wish to include topics as part of the course programme which will not be assessed
through the qualifications for example to address local, organisational or government needs.
Provided the aims, outcomes and knowledge requirements are met, centres have the flexibility to
deliver the qualification in as many hours as they deem appropriate.

Data protection and confidentiality

Centres offering these qualifications may need to provide City & Guilds with personal data for staff
and candidates. Centres will need to abide by the legal requirements of the country that they
operate in. Centres and staff will be expected to maintain the confidentiality required by the laws
and policies of national governments and the centres that offer the qualifications.

Health and safety

The requirement to follow safe working practices is an integral part of all City & Guilds qualifications
and assessments, and it is the responsibility of centres to ensure that all relevant health and safety
requirements are in place before candidates commence the programme.

Should a candidate fail to follow health and safety practice and procedures during an assessment,
the assessment must be stopped. The candidate should be informed that they have not reached the
standard required to successfully pass the assessment and told the reason why. Candidates may
retake the assessment at a later date, at the discretion of the centre. In case of any doubt, guidance
should be sought from the external verifier.

Initial assessment and induction

Centres will need to make an initial assessment of each candidate prior to the start of their
programme. Candidates should have a reasonable level of English language and literacy skills.

The initial assessment should identify any specific training needs the candidate has, and the support
and guidance they may require when working towards their qualification. The results of initial
assessment will assist centres and tutors with the design and delivery of the courses to meet the
particular needs of their candidates for both the class based and practical aspects of the course.
Centres should provide an induction programme to ensure the candidate fully understands the
requirements of the qualifications they will work towards, their responsibilities as a candidate, and
the responsibilities of the centre. It may be helpful to record the information as part of the learning
contract/individual learning plan.
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Equal opportunities

It is a requirement of centre approval that centres have an equal opportunities policy (see Providing
City & Guilds qualifications).

The regulatory authorities require City & Guilds to monitor centres to ensure that equal opportunity
policies are being followed.

The City & Guilds equal opportunities policy is set out on the City & Guilds website, in Providing City
& Guilds qualifications, in the Directory of qualifications, and is also available from the City & Guilds
Customer Relations department.

Access to assessment

City & Guilds’ guidance and regulations on access to assessment are designed to facilitate access
for assessments and qualifications for candidates who are eligible for adjustments to assessment
arrangements. Access arrangements are designed to allow attainment to be demonstrated. For
further information, please see Access to assessment and qualifications, available on the City &
Guilds website.

Results and certification

All candidates for City & Guilds qualifications receive a Notification of Candidates Results giving
details of their performance.

Centres will also receive a consolidated results list detailing the performance of all candidates they
enter, whether they are successful or not.

Further information about the issue of results and certification for centres is available online at
www.cityandguilds.com or by contacting the City & Guilds Operations Support Service enquiries
team

Appeals

Centres must have their own, auditable, appeals procedure that must be explained to candidates
during their induction. Appeals must be fully documented by the quality assurance co-ordinator and
made available to the external verifier or City & Guilds.

Further information on appeals is given in Providing City & Guilds qualifications. There is also
information on appeals for centres and learners on the City & Guilds website or available from the
Customer Relations department.
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5 Assessment

Summary of assessment methods

For this qualification, candidates will be required to complete a portfolio of evidence for each unit.
The minimum level of evidence required is determined by Semta.

External quality control

External quality control is provided by the usual City & Guilds external verification process which
includes the use of the electronically scannable report form which is designed to provide an
objective risk analysis of individual centre assessment and verification practice.

Assessment environment

The evidence put forward for this unit can only be regarded valid, reliable, sufficient and authentic if
achieved and obtained in the working environment and be clearly attributable to the learner.
However, in certain circumstances, simulation/replication of work activities may be acceptable.

e The use of high quality, realistic simulations/replication, which impose pressures which are
consistent with workplace expectations, should only be used in relation to the assessment of the
following:-

24

rare or dangerous occurrences, such as those associated with health, safety and the
environment issues, emergency scenarios and rare operations at work;

the response to faults and problems for which no opportunity has presented for the use
of naturally occurring workplace evidence of learners competence;

aspects of working relationships and communications for which no opportunity has
presented for the use of naturally occurring workplace evidence of learners competence.

Simulations/replications will require prior approval from the specific Awarding
Organisation and should be designed in relation to the following parameters: -

the environment in which simulations take place must be designed to match the
characteristics of the working environment ;

competencies achieved via simulation/replication must be transferable to the working
environment

simulations which are designed to assess competence in dealing with emergencies,
accidents and incidents must be verified as complying with relevant health, safety and
environmental legislation by a competent health and safety/environmental control officer
before being used,;

simulated activities should place learners under the same pressures of time, access to
resources and access to information as would be expected if the activity was real;

simulated activities should require learners to demonstrate their competence using plant
and/or equipment used in the working environment;

simulated activities which require interaction with colleagues and contacts should require
the learner to use the communication media that would be expected at the workplace;

for health and safety reason simulations need not involve the use of genuine
substances/materials. Any simulations which require the learner to handle or otherwise
deal with materials substances/should ensure that the substitute take the same form as
in the workplace
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Carrying Out Assessment

The NVQ units were specifically developed to cover a wide range of activities. The evidence
produced for the units will, therefore, depend on the learners choice of “bulleted items” listed in the
unit assessment criteria.

Where the assessment criteria gives a choice of bulleted items (for example ‘any three from five’),
assessors should note that learners do not need to provide evidence of the other items to complete
the unit (in this example, two) items, particularly where these additional items may relate to other
activities or methods that are not part of the learners normal workplace activity or area of expertise.

Minimum Performance Evidence requirements

Performance evidence must be the main form of evidence gathered. In order to demonstrate
consistent, competent performance for a unit, a minimum of three different examples of
performance must be provided, and must be sufficient to show that the assessment criteria have
been achieved to the prescribed standards. It is possible that some of the bulleted items in the
assessment criteria may be covered more than once. The assessor and learner need to devise an
assessment plan to ensure that performance evidence is sufficient to cover all the specified
assessment criteria and which maximises the opportunities to gather evidence. Where applicable,
performance evidence maybe used for more than one unit.

The most effective way of assessing competence, is through direct observation of the learner.
Assessors must make sure that the evidence provided reflects the learner’'s competence and not
just the achievement of a training programme.

Evidence that has been produced from team activities, for example, maintenance or installation
activities is only valid when it clearly relates to the learners specific and individual contribution to
the activity, and not to the general outcome(s).

Each example of performance evidence will often contain features that apply to more than one unit,
and can be used as evidence in any unit where appropriate.

Performance evidence must be a combination of:

e outputs of the learner’s work, such as items that have been manufactured, installed,
maintained, designed, planned or quality assured, and documents produced as part of a
work activity

together with:

e evidence of the way the learner carried out the activities such as witness testimonies,
assessor observations or authenticated learner reports, records or photographs of the
work/activity carried out, etc.

Competent performance is more than just carrying out a series of individual set tasks. Many of the
units contain statements that require the learner to provide evidence that proves they are capable
of combining the various features and techniques. Where this is the case, separate fragments of
evidence would not provide this combination of features and techniques and will not, therefore, be
acceptable as demonstrating competent performance.

If there is any doubt as to what constitutes valid, authentic and reliable evidence, the internal and/or
external verifier should be consulted.
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Assessing knowledge and understanding

Knowledge and understanding are key components of competent performance, but it is unlikely
that performance evidence alone will provide enough evidence in this area. Where the learners
knowledge and understanding (and the handling of contingency situations) is not apparent from
performance evidence, it must be assessed by other means and be supported by suitable evidence.

Knowledge and understanding can be demonstrated in a number of different ways. Semta expects
oral questioning and practical demonstrations to be used, as these are considered the most
appropriate for these units. Assessors should ask enough questions to make sure that the learner
has an appropriate level of knowledge and understanding, as required by the unit.

Evidence of knowledge and understanding will not be required for those bulleted items in the
assessment criteria that have not been selected by the learner.

The achievement of the specific knowledge and understanding requirements of the units cannot
simply be inferred by the results of tests or assignments from other units, qualifications or training
programmes. Where evidence is submitted from these sources, the assessor must, as with any
assessment, make sure the evidence is valid, reliable, authentic, directly attributable to the learner,
and meets the full knowledge and understanding requirements of the unit.

Where oral questioning is used the assessor must retain a record of the questions asked, together
with the learner’s answers.

Witness testimony

Where ‘observation is used to obtain performance evidence, this must be carried out against the
unit assessment criteria. Best practice would require that such observation is carried out by a
qualified Assessor. If this is not practicable, then alternative sources of evidence may be used.

For example, the observation may be carried out against the assessment criteria by someone else
that is in close contact with the learner. This could be a team leader, supervisor, mentor or line
manager who may be regarded as a suitable witness to the learners competency. However, the
witness must be technically competent in the process or skills that they are providing testimony for,
to at least the same level of expertise as that required of the learner. It will be the responsibility of
the assessor to make sure that any witness testimonies accepted as evidence of the learner’s
competency are reliable, auditable and technically valid.

Recording foms

Candidates and centres may decide to use a paper-based or electronic method of recording
evidence.

City & Guilds has developed a set of Recording forms including examples of completed forms, for
new and existing centres to use as appropriate. N/SVQ Recording forms are available on the City
& Guilds website.

Although it is expected that new centres will use these forms, centres may devise or customise
alternative forms, which must be approved for use by the external verifier, before they are used by
candidates and assessors at the centre.

City & Guilds endorses several ePortfolio systems. Further details are available at:
www.cityandguilds.com/eportfolios.
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6 Units

Structure of units

The units in this qualification are written in a standard format and comprise the following:

City & Guilds reference number
unit accreditation number

title

level

credit value

unit aim

information on assessment

notes for guidance.

Summary of units

relationship to NOS, other qualifications and frameworks
endorsement by a sector or other appropriate body

learning outcomes which are comprised of a number of assessment criteria

City & Title QCF unit Credit GLH Level

Guilds number Value

unit

number

001 Complying with statutory A/601/5013 5 35 2
regulations and organisational
safety requirements

002 Using and interpreting engineering ~ Y/601/5102 5 25 2
data and documentation

103 Working efficiently and effectively in  K/601/5055 5 25 3
engineering

104 Handing Over and Confirming T/600/5516 20 35 3
Completion of Maintenance
Activities

105 Carrying Out Fault Diagnosis on T/600/5533 50 60 3
Mechanical Equipment

106 Maintaining Mechanical Equipment ~ H/600/5544 70 119

107 Restoring Mechanical Components ~ A/600/5551 47 91
to Usable Condition by Repair

108 Producing Replacement H/600/5558 47 91 3
Components for Maintenance
Activities

109 Carrying Out Preventative Planned ~ A/600/5565 38 74 3
Maintenance on Mechanical
Equipment

110 Carrying Out Condition Monitoring ~ A/600/5582 39 81 3
of Plant and Equipment

111 Carrying Out Fault Diagnosis on H/600/5592 50 60 3
Electrical Equipment and Circuits

112 Maintaining Electrical Equipment Y/600/5606 70 119 3

City & Guilds Level 3 NVQ Diploma in Engineering Maintenance (1788)

27



113 Modifying or Rewiring Electrical D/600/5610 35 63 3
Circuits

114 Testing Electrical EQuipment and H/600/5656 50 60 3
Circuits

115 Carrying Out Preventative Planned ~ F/600/5664 38 74 3
Maintenance on Electrical
Equipment

116 Carrying Out Fault Diagnosis on Y/600/5671 50 60 3
Electronic Equipment and Circuits

17 Testing Electronic Equipment and Al600/5677 50 60 3
Circuits

118 Repairing Electronic Equipment D/600/5946 62 81 3

119 Carrying Out Fault Diagnosis on T/600/5953 50 60 3
Fluid Power Equipment and Circuits

120 Maintaining Fluid Power Equipment ~ M/600/5983 70 119 3

121 Carrying Out Preventative Planned ~ J/600/5990 38 74 3
Maintenance on Fluid Power
Equipment

122 Testing Fluid Power Equipmentand ~ D/600/6000 46 56 3
Systems

123 Carrying Out Fault Diagnosis on L/600/6011 53 95 3
Engineered Systems

124 Maintaining Mechanical Equipment  Y/600/5413 81 161 3
within an Engineered System

125 Maintaining Electrical Equipment M/600/5417 81 161 3
within an Engineered System

126 Maintaining Fluid Power Equipment  A/600/5422 81 161 3
within an Engineered System

127 Maintaining Process Controller Y/600/5427 81 161 3
Equipment within an Engineered
System

128 Carrying Out Preventative Planned ~ F/600/5440 38 74 3
Maintenance on Engineered
Systems

129 Reading and Extracting Information ~ 1J/600/5469 5 25 3
from Service Drawings and
Specifications

130 Carrying Out Fault Diagnosis on R/600/5474 50 60 3
Services and Systems

131 Maintaining Fresh Water K/600/5481 70 119 3
Distribution Systems and Equipment

132 Maintaining Waste/Foul Water H/600/5494 70 119 3
Distribution Systems and Equipment

133 Maintaining Workplace T/600/5497 70 119 3
Environmental Control Systems

134 Maintaining Emergency Power T/600/5502 70 119 3
Generation Equipment

135 Maintaining Heating and Ventilation ~ L/600/5506 70 119 3
Systems

136 Maintaining Air Conditioning and H/600/5513 70 119 3
Ventilation Systems
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137 Maintaining Gas Distribution J/600/5519 70 119 3
Systems and Equipment

138 Maintaining Compressed Air Y/600/5525 70 119 3
Systems and Equipment

139 Maintaining Process Control H/600/5530 70 119 3
Systems

140 Maintaining Instrumentation and J1600/5536 70 119 3
Control Systems

141 Maintaining Industrial Refrigeration ~ L/600/5540 70 119 3
Equipment

142 Maintaining Environmental Control ~ M/600/5546 70 119 3
Equipment

143 Carrying Out Preventative Planned ~ F/600/5552 38 74 3
Maintenance on Services Systems
and Equipment

144 Carrying Out Fault Diagnosis on Lifts  T/601/2224 50 60 3

145 Inspecting and Servicing Lift K/600/5495 38 74 3
Equipment

146 Checking Lift Function R/600/5507 50 60 3

147 Rectifying Faults in Lifts A/600/5520 47 91 3

148 Repairing/Replacing Lift Doors, A/600/5534 47 91 3
Chains, Ropes and Equipment

149 Carrying Out Fault Diagnosis on R/600/5541 50 60 3
Escalators

150 Rectifying Faults in Escalators R/600/5555 47 91 3

151 Inspecting and Servicing Escalators ~ R/600/5457 38 74 3

152 Testing and Reinstating Escalator T/600/5564 46 56 3
Installations

153 Carrying Out Fault Diagnosis on Y/600/5573 50 60 3
Communication-Electronic Systems

154 Testing Communication-Electronic A/600/5579 50 60 3
Systems

155 Repairing Communication- M/600/5465 62 81 3
Electronic Systems

156 Carrying Out Preventative Planned ~ D/600/5476 38 74 3
Maintenance on Communication

157 Modifying Communication- L/600/5585 35 63 3
Electronic Systems

158 Configure Communication- Y/600/5590 51 77 3
Electronic Systems

159 Installing Communication-Electronic  J/600/5598 32 81 3
Systems

160 Carrying Out Fault Diagnosis on A/600/5601 50 60 3
Medical Equipment

161 Testing Medical Equipment H/600/5608 50 60 3

162 Carrying Out Scheduled Servicing A/600/5484 38 74 3
on Medical Equipment

163 Servicing Cardiovascular Equipment  R/600/5491 70 119 3

164 Servicing Physiological Monitoring F/600/5499 70 119 3

and Infusion Equipment
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165

Servicing Anaesthetic and
Ventilation Equipment

Y/600/5508

70

119

166

Servicing Operating Theatre and
Surgical Equipment

F/600/5518

70

119

167

Servicing Medical Imaging
Equipment

T/600/5581

70

119

168

Servicing Laboratory Equipment

R/600/5586

70

119

169

Servicing Dental Equipment

D/600/5591

70

119

170

Servicing Medical Therapeutic
Equipment

F/600/5597

70

119

171

Servicing Mechanical and
Electromechanical Assistive
Technology Equipment

F/600/5602

70

119

172

Maintaining Medical Device and
Surgical Instrument
Decontamination Equipment

K/600/5609

70

119

173

Maintaining Medical Gas Pipeline
Systems and Equipment

J/600/5617

70

119

174

Carrying Out Fault Diagnosis on
Instrumentation and Control
Equipment and Circuits

Y/600/5637

50

60

175

Maintaining Instrumentation and
Control Equipment and Circuits

L/600/5621

119

176

Carrying Out Preventative Planned
Maintenance on Instrumentation
and Control Equipment

T/600/5628

38

74

177

Repairing/Overhauling
Instrumentation and Control
Equipment

M/600/5644

47

91

178

Testing and Calibrating
Instrumentation and Control
Equipment and Circuits

J/600/5651

50

60

179

Assisting in the Installation of
Mechanical Equipment

J1600/5634

48

161

180

Assisting in the Installation of
Electrical/Electronic Equipment

H/600/5642

48

161

181

Assisting in the Installation of Fluid
Power Equipment

L/600/5649

48

161

182

Assisting in the Installation of
Equipment to Produce an
Engineered System

T/600/5659

48

161

183

Assisting in the Installation of
Engineering Services Equipment

R/600/5667

48

161

184

30

Assisting in the Installation of
Instrumentation and Control
Equipment

F/600/6068
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Unit 101 Complying with statutory regulations and
organisational safety requirements

Level: 2
Credit value: 5
UAN number: A/601/5013

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to deal with
statutory regulations and organisational safety requirements. It does not deal with specific safety
regulations or detailed requirements, it does, however, cover the more general health and safety
requirements that apply to working in an industrial environment.

The learner will be expected to comply with all relevant regulations that apply to their area of work,
as well as their general responsibilities as defined in the Health and Safety at Work Act. The learner
will need to be able to identify the relevant qualified first aiders and know the location of the first aid
facilities. The learner will have a knowledge and understanding of the procedures to be adopted in
the case of accidents involving injury and in situations where there are dangerous occurrences or
hazardous malfunctions of equipment, processes or machinery. The learner will also need to be fully
conversant with their organisation’s procedures for fire alerts and the evacuation of premises.

The learner will also be required to identify the hazards and risks that are associated with their job.
Typically, these will focus on their working environment, the tools and equipment that they use, the
materials and substances that they use, any working practices that do not follow laid-down
procedures, and manual lifting and carrying techniques.

The learner’s responsibilities will require them to comply with all relevant statutory and
organisational policy and procedures for health and safety in the workplace. The learner must act in
aresponsible and safe manner at all times, and present themselves in the workplace suitably
prepared for the activities to be undertaken. The learner will be expected to report any problems
with health and safety issues, to the relevant authority.

The learner’s knowledge will provide a good understanding of the relevant statutory regulations and
organisational requirements associated with their work, and will provide an informed approach to
the procedures used. The learner will need to understand their organisation’s health and safety
requirements and their application, in adequate depth to provide a sound basis for carrying out
their activities in a safe and competent manner.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:

1. Comply with statutory regulations and organisational safety requirements

2. Know how to comply with statutory regulations and organisational safety requirements.

Guided learning hours

It is recommended that 35 hours should be allocated for this unit, although patterns of delivery are
likely to vary.
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Details of the relationship between the unit and relevant national standards

This unit has been derived from national occupational standard: Complying with statutory
regulations and organisational safety requirements (Suite 2)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s unit assessment strategies which can be downloaded from
Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx
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Unit 101 Complying with statutory regulations and
organisational safety requirements

Outcome 1 Comply with statutory regulations and
organisational safety requirements

Assessment Criteria

The learner will be able to:

1. comply with their duties and obligations as defined in the health and safety at work act
2. demonstrate their understanding of their duties and obligations to health and safety by:

o applying in principle their duties and responsibilities as an individual under the Health and
Safety at Work Act

 identifying, within their organisation, appropriate sources of information and guidance on
health and safety issues, such as:
— eye protection and personal protective equipment (PPE)
— COSHH regulations
— Risk assessments

 identifying the warning signs and labels of the main groups of hazardous or dangerous
substances

« complying with the appropriate statutory regulations at all times

3. present themselves in the workplace suitably prepared for the activities to be undertaken

follow organisational accident and emergency procedures

5. comply with emergency requirements, to include:
 identifying the appropriate qualified first aiders and the location of first aid facilities
 identifying the procedures to be followed in the event of injury to themselves or others
« following organisational procedures in the event of fire and the evacuation of premises

« identifying the procedures to be followed in the event of dangerous occurrences or
hazardous malfunctions of equipment

>

6. recognise and control hazards in the workplace
7. identify the hazards and risks that are associated with the following:
« their working environment
o the equipment that they use
e materials and substances (where appropriate) that they use
« working practices that do not follow laid-down procedures

®

use correct manual lifting and carrying techniques

demonstrate one of the following methods of manual lifting and carrying:
o lifting alone

e with assistance of others

« with mechanical assistance

w

10. apply safe working practices and procedures to include:
« maintaining a tidy workplace, with exits and gangways free from obstruction
« using equipment safely and only for the purpose intended
« 0bserving organisational safety rules, signs and hazard warnings

« taking measures to protect others from any harm resulting from the work that they are
carrying out
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Unit 101 Complying with statutory regulations and

organisational safety requirements

Outcome 2 Know how to comply with statutory regulations and

organisational safety requirements

Assessment Criteria
The learner will be able to:

1.

10.

11.

12.

13.
14.
15.

16.
17.

34

describe the roles and responsibilities of themselves and others under the Health and Safety at
Work Act, and other current legislation (such as The Management of Health and Safety at Work
Regulations, Workplace Health and Safety and Welfare Regulations, Personal Protective
Equipment at Work Regulations, Manual Handling Operations Regulations, Provision and Use of
Work Equipment Regulations, Display Screen at Work Regulations, Reporting of Injuries,
Diseases and Dangerous Occurrences Regulations)

describe the specific regulations and safe working practices and procedures that apply to their
work activities

describe the warning signs for the nine main groups of hazardous substances defined by
classification, packaging and labelling of dangerous substances regulations

explain how to locate relevant health and safety information for their tasks, and the sources of
expert assistance when help is needed

explain what constitutes a hazard in the workplace (such as moving parts of machinery,
electricity, slippery and uneven surfaces, poorly placed equipment, dust and fumes, handling
and transporting, contaminants and irritants, material ejection, fire, working at height,
environment, pressure/stored energy systems, volatile, flammable or toxic materials,
unshielded processes, working in confined spaces)

describe their responsibilities for identifying and dealing with hazards and reducing risks in the
workplace

describe the risks associated with their working environment (such as the tools, materials and
equipment that they use, spillages of oil, chemicals and other substances, not reporting
accidental breakages of tools or equipment and not following laid-down working practices and
procedures)

describe the processes and procedures that are used to identify and rate the level of risk (such
as safety inspections, the use of hazard checklists, carrying out risk assessments, coshh
assessments)

describe the first aid facilities that exist within their work area and within the organisation in
general; the procedures to be followed in the case of accidents involving injury

explain what constitute dangerous occurrences and hazardous malfunctions, and why these
must be reported even if no-one is injured

describe the procedures for sounding the emergency alarms, evacuation procedures and
escape routes to be used, and the need to report their presence at the appropriate assembly
point

describe the organisational policy with regard to fire fighting procedures; the common causes
of fire and what they can do to help prevent them

describe the protective clothing and equipment that is available for their areas of activity
explain how to safely lift and carry loads, and the manual and mechanical aids available
explain how to prepare and maintain safe working areas; the standards and procedures to
ensure good housekeeping

describe the importance of safe storage of tools, equipment, materials and products

describe the extent of their own authority, and to whom they should report in the event of
problems that they cannot resolve
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Unit 102 Using and interpreting engineering data and
documentation

Level: 2
Credit value: 5
UAN number: Y/601/5102

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to make
effective use of text, numeric and graphical information, by interpreting and using technical
information extracted from documents such as engineering drawings, technical manuals, reference
tables, specifications, technical sales/marketing documentation, charts or electronic displays, in
accordance with approved procedures. The learner will be required to extract the necessary
information from the various documents, in order to establish and carry out the work requirements,
and to make valid decisions about the work activities based on the information extracted.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for obtaining and using the documentation applicable to the activity. They will be expected to
report any problems with the use and interpretation of the documents that they cannot personally
resolve, or are outside their permitted authority, to the relevant people. They will be expected to
work to instructions if necessary, with an appropriate level of supervision or as a member of a team,
and take personal responsibility for their own actions and for the quality and accuracy of the work
that they carry out.

The learner’s underpinning knowledge will provide a good understanding of the types of
documentation used, and will provide an informed approach to applying instructions and
procedures. They will be able to read and interpret the documentation used and will know about
the conventions, symbols and abbreviations, in adequate depth to provide a sound basis for
carrying out the activities to the required specification.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:
1. Use and interpret engineering data and documentation

2. Know how to use and interpret engineering data and documentation

Guided learning hours

It is recommended that 25 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit has been derived from national occupational standard: Using and interpreting engineering
data and documentation (Suite 2)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.
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Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s unit assessment strategies which can be downloaded from
Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx
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Unit 102 Using and interpreting engineering data and

documentation

Outcome 1 Use and interpret engineering data and

documentation

Assessment Criteria

The learner will be able to:

1. use the approved source to obtain the required data and documentation
2. use the data and documentation and carry out all of the following:

check the currency and validity of the data and documentation used
exercise care and control over the documents at all times
correctly extract all necessary data in order to carry out the required tasks

seek out additional information where there are gaps or deficiencies in the information
obtained

deal with or report any problems found with the data and documentation

make valid decisions based on the evaluation of the engineering information extracted from
the documents

return all documents to the approved location on completion of the work

complete all necessary work related documentation such as production documentation,
installation documentation, maintenance documentation, planning documentation

3. correctly identify, interpret and extract the required information

4. extract information that includes three of the following:

materials or components required
dimensions

tolerances

build quality

installation requirements
customer requirements

time scales

financial information

operating parameters

surface texture requirements
location/orientation of parts
process or treatments required
dismantling/assembly sequence
inspection/testing requirements
number/volumes required
repair/service methods

method of manufacture

weld type and size

operations required
connections to be made
surface finish required

shape or profiles
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fault finding procedures

safety/risk factors

environmental controls

specific data (such as component data, maintenance data, electrical data, fluid data)
resources (such as tools, equipment, personnel)

utility supply details (such as electricity, water, gas, air)

location of services, including standby and emergency backup systems

circuit characteristics (such as pressure, flow, current, voltage, speed)

protective arrangements and equipment (such as containment, environmental controls,
warning and evacuation systems and equipment)

other specific related information

5. use the information obtained to ensure that work output meets the specification
6. useinformation extracted from documents to include one from the following:

e drawings (such as component drawings, assembly drawings, modification drawings,
repair drawings, welding/fabrication drawings, distribution and installation drawings)
diagrams (such as schematic, fluid power diagrams, piping, wiring/circuit diagrams)
manufacturers manuals/drawings
approved sketches
technical illustrations
photographic representations
visual display screen information
technical sales/marketing documentation
contractual documentation
other specific drawings/documents

7. use information extracted from related documentation, to include two from the following:
« instructions (such as job instructions, drawing instructions, manufacturers instructions)

specifications (such as material, finish, process, contractual, calibration)

reference materials (such as manuals, tables, charts, guides, notes)

schedules

operation sheets

service/test information

planning documentation

quality control documents

company specific technical instructions

national, international and organisational standards

health and safety standards relating to the activity (such as coshh)

other specific related documentation

8. deal promptly and effectively with any problems within their control and report those which
cannot be solved
9. report any inaccuracies or discrepancies in documentation and specifications
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Unit 102 Using and interpreting engineering data and

documentation

Outcome 2 Know how to use and interpret engineering data

and documentation

Assessment Criteria
The learner will be able to:

1.

2.
3.

10.

11.

12.

13.

14.

15.
16.

17.
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explain what information sources are used for the data and documentation that they use in their
work activities

explain how documents are obtained, and how to check that they are current and valid

explain the basic principles of confidentiality (including what information should be available and
to whom)

describe the different ways/formats that data and documentation can be presented (such as
such as drawings, job instructions product data sheets, manufacturers’ manuals, financial
spreadsheets, production schedules, inspection and calibration requirements, customer
information)

explain how to use other sources of information to support the data (such as electronic
component pin configuration specifications, reference charts, standards, bend allowances
required for material thickness, electrical conditions required for specific welding rods, mixing
ratios for bonding and finishing materials, metal specifications and inspection requirements,
health and safety documentation)

describe the importance of differentiating fact from opinion when reviewing data and
documentation

describe the importance of analysing all available data and documentation before decisions are
made

describe the different ways of storing and organising data and documentation to ensure easy
access

describe the procedures for reporting discrepancies in the data or documentation, and for
reporting lost or damaged documents

describe the importance of keeping all data and documentation up to date during the work
activity, and the implications of this not being done

explain the care and control procedures for the documents, and how damage or graffiti on
documents can lead to scrapped work

explain the importance of returning documents to the designated location on completion of the
work activities

explain what basic drawing conventions are used and why there needs to be different types of
drawings (such as isometric and orthographic, first and third angle, assembly drawings, circuit
and wiring diagrams, block and schematic diagrams

explain what types of documentation are used and how they interrelate (such as production
drawings, assembly drawings, circuit and wiring diagrams, block and schematic diagrams)
explain the imperial and metric systems of measurement; tolerancing and fixed reference points
describe the meaning of the different symbols and abbreviations found on the documents that
they use (such as surface finish, electronic components, weld symbols, linear and geometric
tolerances, pressure and flow characteristics)

describe the extent of their own responsibility, when to act on their own initiative to find, clarify
and evaluate information, and to whom they should report if they have problems that they
cannot resolve
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Unit 103 Working efficiently and effectively in
engineering

Level: 3
Credit value: 5
UAN number: K/601/5055

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to work
efficiently and effectively in the workplace, in accordance with approved procedures and practices.
Prior to undertaking the engineering activity, the learner will be required to carry out all necessary
preparations within the scope of their responsibility. This may include preparing the work area and
ensuring thatitis in a safe condition to carry out the intended activities, ensuring they have the
appropriate job specifications and instructions and that any tools, equipment, materials and other
resources required are available and in a safe and usable condition.

On completion of the engineering activity, the learner will be required to return their immediate
work area to an acceptable condition before recommencing further work requirements. This may
involve placing completed work in the correct location, returning and/or storing any tools and
equipment in the correct area, identifying any waste and/or scrapped materials and arranging for
their disposal, and reporting any defects or damage to tools and equipment used.

In order to be efficient and effective in the workplace, the learner will also be required to
demonstrate that they can create and maintain effective working relationships with colleagues and
line management. The learner will also be expected to review objectives and targets for their
personal development and make recommendations to, and communicate any opportunities for,
improvements that could be made to working practices and procedures.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for the engineering activities undertaken, and to report any problems with the activities, or the tools
and equipment that are used that they cannot personally resolve, or are outside their permitted
authority, to the relevant people. The learner will be expected to take personal responsibility for
their own actions and for the quality and accuracy of the work that they carry out.

The learner’s knowledge will provide a good understanding of their work, and will provide an
informed approach to working efficiently and effectively in an engineering environment. The learner
will understand the need to work efficiently and effectively, and will know about the areas they need
to consider when preparing and tidying up the work area, how to contribute to improvements, deal
with problems, maintain effective working relationships and agree their development objectives and
targets, in adequate depth to provide a sound basis for carrying out the activities safely and
correctly.

The learner will understand the safety precautions required when carrying out engineering
activities. The learner will be required to demonstrate safe working practices throughout, and will
understand the responsibility they owe to themselves and others in the workplace.
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Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:
1. Work efficiently and effectively in engineering

2. Know how to work efficiently and effectively in engineering

Guided learning hours

It is recommended that 25 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit has been derived from national occupational standard: Working efficiently and effectively
in engineering (Suite 3)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s unit assessment strategies which can be downloaded from
Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard
gca_assessment_requirements.aspx
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Unit 103 Working efficiently and effectively in
engineering
Outcome 1 Work efficiently and effectively in engineering

Assessment Criteria
The learner will be able to:

1. work safely at all times, complying with health and safety and other relevant regulations and
guidelines

2. prepare the work area to carry out the engineering activity

3. prepare to carry out the engineering activity, taking into consideration all of the following, as
applicable to the work to be undertaken:

o theworkareais free from hazards and is suitably prepared for the activities to be
undertaken

e any required safety procedures are implemented
e any necessary personal protection equipment is obtained and is in a usable condition

« tools and equipment required are obtained and checked that they are in a safe and useable
condition

« all necessary drawings, specifications and associated documentation is obtained
e jobinstructions are obtained and understood

« the correct materials or components are obtained

« storage arrangements for work are appropriate

e appropriate authorisation to carry out the work is obtained

4. check that there are sufficient supplies of materials and/or consumables and that they meet
work requirements

5. ensure that completed products or resources are stored in the appropriate location on
completion of the activities

6. complete work activities, to include all of the following:
e completing all necessary documentation accurately and legibly
e returning tools and equipment
e returning drawings and work instructions
« identifying, where appropriate, any unusable tools, equipment or components
« arranging for disposal of waste materials

7. tidy up the work area on completion of the engineering activity

8. deal promptly and effectively with problems within their control and report those that cannot be
resolved

9. deal with problems affecting the engineering process, to include two of the following:
e materials
« tools and equipment

e drawings

« job specification
e quality

o people

o timescales

o safety

e activities or procedures
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10. contribute to and communicate opportunities for improvement to working practices and
procedures

11. make recommendations for improving to two of the following:
e working practices
e working methods
e quality
o safety
« tools and equipment
o supplier relationships
e internal communication
e customer service
« training and development
o teamwork
o other

12. maintain effective working relationships with colleagues to include two of the following:
o colleagues within own working group
o colleagues outside normal working group
o line management
o external contacts

13. review personal training and development as appropriate to the job role
14. review personal development objectives and targets to include one of the following:
e dual or multi-skilling
« training on new equipment/ technology
e increased responsibility
« understanding of company working practices, procedures, plans and policies
« other specific requirements
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Unit 103 Working efficiently and effectively in

engineering

Outcome 2 Know how to work efficiently and effectively in

engineering

Assessment Criteria
The learner will be able to:

1.

2.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.
24.
25.
26.

44

describe the safe working practices and procedures to be followed whilst preparing and tidying
up their work area

describe the correct use of any equipment used to protect the health and safety of themselves
and their colleagues

describe the procedure for ensuring that all documentation relating to the work being carried
out is available and current, prior to starting the activity

describe the action that should be taken if documentation received is incomplete and/or
incorrect

describe the procedure for ensuring that all tools and equipment are available prior to
undertaking the activity

describe the checks to be carried out to ensure that tools and equipment are in full working
order, prior to undertaking the activity

describe the action that should be taken if tools and equipment are not in full working order

describe the checks to be carried out to ensure that all materials required are correct and
complete, prior to undertaking the activity

describe the action that should be taken if materials do not meet the requirements of the
activity

explain whom to inform when the work activity has been completed

describe the information and/or documentation required to confirm that the activity has been
completed

explain what materials, equipment and tools can be reused

explain how any waste materials and/or products are transferred, stored and disposed of
explain where tools and equipment should be stored and located

describe the importance of making recommendations for improving working practices
describe the procedure and format for making suggestions for improvements

describe the benefits to organisations if improvements can be identified

describe the importance of maintaining effective working relationships within the workplace

describe the procedures to deal with and report any problems that can affect working
relationships

describe the difficulties that can occur in working relationships

describe the regulations that affect how they should be treated at work (such as equal
opportunities act, race and sex discrimination, working time directive)

describe the benefits of continuous personal development

describe the training opportunities that are available in the workplace
describe the importance of reviewing their training and development
explain with whom to discuss training and development issues

describe the extent of their own responsibility and to whom they should report if they have any
problems that they cannot resolve
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Unit 104 Handing Over and Confirming Completion of
Maintenance Activities

Level: 3
Credit value: 20
UAN number: T/600/5516

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to hand over
equipment that has been repaired, or on which some form of maintenance activity has taken place,
and to confirm that the equipment is now ready to return to service. Following the maintenance
activity, the learner will be required to, either set up the equipment and hand it over to a another
person to complete the required start-up procedures, or complete the run-up operation
themselves, ensuring that the equipment is ready for operation before handover. This will involve
checking that all the required equipment and safety devices are operable and correctly set and/or
calibrated, and that the equipment functions safely and correctly to the required specification.

On handing over the equipment, the learner will be expected to highlight any new, current or
changed operating features of the equipment, and to inform the appropriate person of any future
maintenance requirements. The learner must also ensure that they receive confirmation that
everyone involved in the handover accepts that the maintained equipment is in a satisfactory
condition to return to service.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for the handover activities undertaken, and to report any problems with the handing over
procedure that they cannot personally resolve, or that are outside their permitted authority, to the
relevant people. The learner will be expected to work with minimal supervision, taking personal
responsibility for their own actions, and for the quality and accuracy of the work that they carry out.

The learner’s knowledge will provide a good understanding of their work, and will provide an
informed approach to applying maintenance handover procedures. The learner will understand the
equipment being handed over, and its application, and will know about the operating procedures
and potential problems, in adequate depth to provide a sound basis for carrying out the activities
safely and correctly.

The learner will understand the safety precautions required when carrying out the maintenance
activities, especially those for isolating the equipment. The learner will be required to demonstrate
safe working practices throughout, and will understand their responsibility for taking the necessary
safeguards to protect themselves and others in the workplace.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:

1. Hand over and confirm completion of maintenance activities

2. Know how to hand over and confirm completion of maintenance activities
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Guided learning hours

It is recommended that 35 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit has been derived from National Occupational Standard Engineering Maintenance Unit No
4: Handing Over and Confirming Completion of Maintenance Activities (Suite 3)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s Engineering Maintenance Level 3 unit assessment strategy
which can be downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx
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Unit 104 Handing Over and Confirming Completion of

Maintenance Activities

Outcome 1 Hand over and confirm completion of maintenance

activities

Assessment Criteria
The learner will be able to:

1.

work safely at all times, complying with health and safety and other relevant regulations and
guidelines

carry out correct handover procedures for one type of equipment/service from the following:
e manual

e semi-automatic

o fully automatic

e process/control

e computer controlled

e engineering services

e medical equipment

« other specific equipment

carry out the handover following two of the following maintenance activities:
o breakdown

e preventative maintenance activity

e scheduled servicing

« modification to equipment

confirm that the equipment is ready for restart by carrying out all of the following checks, as

applicable to the equipment being handed over:

« the maintenance activity has been completed and the equipment functions to specification

« all safety systems or features are functioning correctly

e any waste materials, safety barriers and warning signs have been removed (where
appropriate)

« any auxiliary systems or equipment involved are connected and operable

e any environmental controls are operable (where appropriate)

« othersinvolved in using the equipment are aware that the equipment is about to be
operated/used

confirm that everyone involved accepts the product or asset is in a satisfactory condition for
handover to take place

clearly identify any unusual features of the condition of the product or asset

make the handover and obtain agreement between everyone involved on the precise moment
of transfer of responsibility
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8.

10.

11.

12.
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carry out all of the following during the handover procedures:

operate/use the maintained equipment through a complete cycle in the presence of the
appropriate person

confirm that the other person accepts that the equipment functions satisfactorily to
specification

highlight to the appropriate person any modifications that would result in unusual features in
the operating procedure

inform the appropriate person of any future maintenance activities that may be required

obtain agreement from the other person that they now accept responsibility for the
equipment to be returned to service

complete any necessary handover documentation

confirm the other person knows how and who to contact for future maintenance
requirements

carry out handover procedures to one of the following:

production/process operator
supervisor of production/process
maintenance supervisor

other specific person

deal promptly and effectively with problems within their control and report those that they
cannot solve

make sure that clear, accurate and complete records of the handover are made

complete the relevant paperwork from one of the following, and pass it to the appropriate
people:

job card

maintenance log or report
company-specific documentation
other handover paperwork
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Unit 104 Handing Over and Confirming Completion of

Maintenance Activities

Outcome 2 Know how to hand over and confirm completion of

maintenance activities

Assessment Criteria
The learner will be able to:

1.

2.

3.

10.

11.

12.
13.

14.
15.

describe the health and safety requirements of the area in which the handover is to take place,
and the responsibility they place on the learner

describe the isolation and lock-off procedure or permit-to-work procedure that applies to the
equipment being maintained

describe the specific health and safety precautions to be applied during the handover
procedure, and their effects on others

describe the importance of wearing protective clothing and other appropriate safety equipment
whilst operating/using the equipment during the handover operations and where it may be
obtained

describe the checking process to be followed before handing over the equipment (such as are
the safety and quality systems operable, does the equipment function to specification)

describe the appropriate handover procedure, depending on the maintenance activity carried
out (repair, modification, preventative maintenance, scheduled servicing)

describe the procedure for involving the appropriate people when operating/using the
equipment

describe the need to highlight, where appropriate, any new, current or changed operating
features of the maintained or installed equipment

describe the importance of informing the appropriate person of any future maintenance
requirements

describe the need to confirm that the other person understands how to use/operate the
equipment before handing the equipment over to them

describe the need to ensure that the person they are handing over the equipment to accepts
that itis in a satisfactory condition

describe the organisational documentation procedures to be used with regard to the handover

explain how to create and maintain effective working relationships with appropriate people
(such as encouraging, helping, politeness, open discussions both ways)

describe the problems that can occur during handover, and how they can be overcome

describe the extent of their own authority and to whom they should report if they have
problems that they cannot resolve
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Unit 105 Carrying Out Fault Diagnosis on Mechanical
Equipment

Level: 3
Credit value: 50
UAN number: T/600/5533

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to carry out
efficient and effective fault diagnosis on mechanical equipment, in accordance with approved
procedures. The learner will be required to diagnose faults on a range of mechanical equipment,
both at assembly and component level. This will include equipment such as machine tools,
gearboxes, processing plant, engines, pumps, process control valves, compressors, transfer
equipment, lifting and handling equipment, mechanical structures and other company-specific
equipment. The learner will be expected to use a variety of fault diagnosis methods and techniques,
and to utilise a number of diagnostic aids and equipment. From the evidence gained, the learner will
be expected to identify the fault and its probable cause, and to suggest action to remedy the
problem.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for the fault diagnostic activities undertaken, and to report any problems with these activities or the
tools and equipment used, that they cannot personally resolve or that are outside their permitted
authority, to the relevant people. The learner will be expected to work with minimal supervision,
taking full responsibility for their own actions and for the quality and accuracy of the work that they
carry out.

The learner’s knowledge will provide a good understanding of their work, and will provide an
informed approach to applying fault diagnosis procedures on mechanical equipment. The learner
will understand the various fault diagnosis methods and techniques used, and their application. The
learner will also know how to apply and interpret information obtained from diagnostic aids and
equipment, in adequate depth to provide a sound basis for carrying out the activities and for
identifying faults or conditions that are outside the required specification.

The learner will understand the safety precautions required when carrying out the maintenance
activities, especially those for isolating the equipment. The learner will also understand their
responsibilities for safety and the importance of taking the necessary safeguards to protect
themselves and others in the workplace.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:
1. Carry out fault diagnosis on mechanical equipment

2. Know how to carry out fault diagnosis on mechanical equipment

Guided learning hours

It is recommended that 60 hours should be allocated for this unit, although patterns of delivery are
likely to vary.
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Details of the relationship between the unit and relevant national standards

This unit has been derived from National Occupational Standard Engineering Maintenance Unit No
5: Carrying Out Fault Diagnosis on Mechanical Equipment (Suite 3)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s Engineering Maintenance Level 3 unit assessment strategy
which can be downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx
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Unit 105 Carrying Out Fault Diagnosis on Mechanical

Equipment

Outcome 1 Carry out fault diagnosis on mechanical equipment

Assessment Criteria
The learner will be able to:

1.

2.
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work safely at all times, complying with health and safety and other relevant regulations and
guidelines

carry out all of the following during the fault diagnostic activity:

« plan the fault diagnosis prior to beginning the work

e Obtain and use the correctissue of company and/or manufacturer’s drawings and
maintenance documentation

« adhere to procedures or systems in place for risk assessment, COSHH, personal protective

equipment and other relevant safety regulations and procedures to realise a safe system of

work

ensure the safe isolation of equipment (such as mechanical, electricity, gas, air or fluids)

provide and maintain safe access and working arrangements for the maintenance area

carry out the fault diagnostic activities using approved procedures

identify the fault and determine appropriate corrective action

dispose of waste items in a safe and environmentally acceptable manner, and leave work

area in a safe condition

carry out fault diagnosis on three of the following types of equipment:

gearboxes

machine tools

lifting and handling equipment
processing plant

engines

pumps

process control valves
compressors

workholding devices
transfer equipment
mechanical structures
company-specific equipment

find faults that have resulted in two of the following breakdown categories:
e intermittent problem

« partial failure/out-of-specification output

e complete breakdowns

review and use all relevant information on the symptoms and problems associated with the
products or assets

collect evidence regarding the fault from four of the following sources:

person or operator who reported the fault

monitoring equipment or gauges

recording devices

sensory input (such as sight, sound, smell, touch)

plant/machinery records

condition of end product
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investigate and establish the most likely causes of the faults

select, use and apply diagnostic techniques, tools and aids to locate faults
9. use arange of fault diagnostic techniques, to include two of the following:
half-split technique

emergent sequence

input/output

six point technique

equipment self diagnostics

unit substitution

function/performance testing

injection and sampling

N

10. use a variety of diagnostic aids and equipment, to include two of the following:

manufacturer’s manual

algorithms

probability charts/reports

equipment self diagnostics

physical layout diagrams

flow charts

fault analysis charts (such as fault trees)

trouble shooting guides

11. use two of the following types of test equipment to aid fault diagnosis:
measuring instruments/devices

dial test indicators

torque measuring devices

thermal indicators

audio test devices

self-diagnostic equipment

other specific test equipment

12. apply two of the following monitoring or testing procedures to help in the fault diagnosis:

e alignment checks

« forcel/pressure checks (such as spring pressure, hydraulic or pneumatic pressures)
o leakage

e vibration

o thermal checks (such as bearings, friction surfaces)

« movement checks (such as travel, clearance, levers and links)

13. complete the fault diagnosis within the agreed time and inform the appropriate people when

this cannot be achieved
14. determine the implications of the fault for other work and for safety considerations

15. use the evidence gained to draw valid conclusions about the nature and probable cause of the

fault
16. record details on the extent and location of the faults in an appropriate format
17. provide a record of the outcome of fault diagnosis, using one of the following:
o step-by-step analytical report
e preventative maintenance log/report
e corrective action report
« company-specific reporting procedure
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Unit 105 Carrying Out Fault Diagnosis on Mechanical

Equipment

Outcome 2 Know how to carry out fault diagnosis on

mechanical equipment

Assessment Criteria
The learner will be able to:

1.

2.

o~

10.

11.

12.
13.

14.

15.
16.

17.
18.

19.
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describe the health and safety requirements of the area in which they are carrying out the fault
diagnosis activities, and the responsibility these requirements place on the learner

describe the specific safety precautions to be taken when carrying out fault diagnosis of the
specific piece of equipment
describe the isolation and lock-off procedure or permit-to-work procedure that applies

describe the importance of wearing protective clothing and other appropriate safety equipment
during the fault diagnosis activities

describe the hazards associated with carrying out fault diagnosis on mechanical equipment
(such as moving machinery, handling oils and greases, stored pressure/force, misuse of tools,
using practices or procedures that do not follow laid-down procedures), and how to minimise
these and reduce any risks

explain where to obtain, and how to interpret drawings, specifications, manufacturers’ manuals
and other documents needed in the fault diagnosis process

describe the procedure to be adopted to establish the background of the fault

explain how to evaluate various types of information available for fault diagnosis (such as
operator reports, monitoring equipment, sensory information, machinery history records and
condition of end product)

describe the various fault finding techniques that can be used, and how they are applied (such
as half-split, input/out put, emergent problem sequence, six point technique, function testing,
unit substitution, injection and sampling techniques, and equipment self diagnostics)

explain how to use a range of fault diagnostic equipment to investigate the problem (such as
measuring devices, torque and run-out devices)

explain how to use various items of test equipment, and how to calibrate it and check that it is
free from damage and defects

explain how to evaluate sensory information (sight, sound, smell, touch)

describe the procedure(s) to be followed for investigating the faults, and how to deal with
intermittent faults

explain how to analyse and evaluate possible characteristics and causes of specific
faults/problems

explain how to relate previous reports/records of similar fault conditions

explain how to evaluate the likely risk of running the equipment with the displayed fault, and the
effects the fault could have on health and safety, and on the overall process or system

explain how to prepare and produce a risk analysis report (where appropriate)

explain how to prepare a report and take follow-up action which satisfies the company policy on
concluding fault diagnosis

describe the extent of their own authority and to whom they should report if they have
problems that they cannot resolve
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Unit 106 Maintaining Mechanical Equipment

Level: 3
Credit value: 70
UAN number: H/600/5544

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to carry out
corrective maintenance activities on mechanical equipment, in accordance with approved
procedures. The learner will be required to maintain a range of mechanical equipment, such as gear
boxes, pumps, machine tools, conveyor systems, workholding arrangements, engines, processing
plant and equipment, and other organisation-specific equipment. This will involve dismantling,
removing and replacing faulty equipment at component or unit level on a variety of different types
of mechanical assemblies and sub-assemblies.

The learner will be expected to apply a range of dismantling and assembling methods and
techniques, such as proof marking to aid reassembly, dismantling components requiring pressure
or expansion/contraction techniques, setting, aligning and adjusting components, torque loading
components and making ‘off-load’ checks before starting up the maintained equipment.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for the maintenance activities undertaken, and to report any problems with the maintenance
activities or the tools and equipment used, that they cannot personally resolve or that are outside
their permitted authority, to the relevant people. The learner must ensure that all tools, equipment,
and materials used in the maintenance activities are removed from the work area on completion of
the activities, and that all necessary job/task documentation is completed accurately and legibly.
The learner will be expected to work with minimal supervision, taking personal responsibility for
their own actions, and for the quality and accuracy of the work that they carry out.

The learner’s knowledge will provide a good understanding of their work, and will provide an
informed approach to applying mechanical maintenance procedures. The learner will understand
the dismantling and reassembly methods and procedures, and their application. The learner will
know how the equipment functions, and the purpose of the individual components and associated
defects, in adequate depth to provide a sound basis for carrying out the maintenance activities,
correcting faults and ensuring the repaired equipment functions to the required specification and
remains compliant with all standards and regulations. In addition, the learner will have sufficient in-
depth knowledge of these components to ensure that they are fit for purpose and meet the
specifications, thus providing a sound basis for carrying out reassembly.

The learner will understand the safety precautions required when carrying out the maintenance
activities, especially those for isolating the equipment. The learner will also understand their
responsibilities for safety and the importance of taking the necessary safeguards to protect
themselves and others in the workplace.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:
1. Maintain mechanical equipment

2. Know how to maintain mechanical equipment
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Guided learning hours

It is recommended that 119 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit has been derived from National Occupational Standard Engineering Maintenance Unit No
6: Maintaining Mechanical Equipment (Suite 3)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s Engineering Maintenance Level 3 unit assessment strategy
which can be downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx
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Unit 106 Maintaining Mechanical Equipment
Outcome 1 Maintain mechanical equipment

Assessment Criteria
The learner will be able to:

work safely at all times, complying with health and safety and other relevant regulations and
guidelines

carry out all of the following during the maintenance activity:

1.

2.

No

plan and communicate the maintenance activities to cause minimal disruption to normal
working

obtain and use the correct issue of company and/or manufacturer’s drawings and
maintenance documentation

adhere to procedures or systems in place for risk assessment, COSHH, personal protective
equipment and other relevant safety regulations and procedures to realise a safe system of
work

ensure the safe isolation of equipment (such as mechanical, electricity, gas, air or fluids)
provide and maintain safe access and working arrangements for the maintenance area
carry out the maintenance activities using appropriate techniques and procedures
re-connect and return the system to service on completion of activities

dispose of waste items in a safe and environmentally acceptable manner and leave the work
area in a safe condition

carry out maintenance activities on three of the following types of equipment:

gearboxes

machine tools

lifting and handling equipment
processing plant

engines

pumps

process control valves
compressors

transfer equipment
mechanical structures
workholding devices
company-specific equipment

follow the relevant maintenance schedules to carry out the required work
maintain mechanical equipment which complies with one of the following:

organisational guidelines and codes of practice
equipment manufacturer’s operation range
BS, ISO and/or BSEN standards

carry out the maintenance activities within the limits of their personal authority
carry out the maintenance activities in the specified sequence and in an agreed timescale
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8. carry out all of the following maintenance techniques, as applicable to the equipment being
maintained:

dismantling equipment to unit/sub-assembly level
dismantling units to component level

proof marking/labelling of components

checking components for serviceability

replacing all lifed items (such as seals, bearings, gaskets)
replacing damaged/defective components

setting, aligning and adjusting replaced components
tightening fastenings to the required torque

making ‘off-load’ checks before starting up
replenishing oils and greases

safety system checks

functionally testing the completed system

9. replacelrefit a range of mechanical components, to include ten of the following:

shafts

couplings

gears

clutches

valves and seats
pistons

splined components
brakes

bearing and seals
fitting keys

springs
diaphragms

cams and followers
e chains & sprockets
e pulleys and belts

o leversand links

o slides

o rollers

e wireropes/cables
e housings

e actuating mechanisms

» structural components

« locking & retaining devices (such as circlips, pins, lift nuts)
« other specific components

10. report any instances where the maintenance activities cannot be fully met or where there are
identified defects outside the planned schedule

11. complete relevant maintenance records accurately, to include one from the following, and pass
them on to the appropriate person:
e jOb cards
» permit to work/formal risk assessment and/or sign-on/off procedures
e maintenance log or report
e company-specific documentation

12. dispose of waste materials in accordance with safe working practices and approved procedures
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Unit 106 Maintaining Mechanical Equipment
Outcome 2 Know how to maintain mechanical equipment

Assessment Criteria
The learner will be able to:

1.

2.
3.

10.

11.

12.

13.

14.
15.
16.
17.
18.

19.

20.

21.

22.

23.

24.

25.

describe the health and safety requirements of the area in which the maintenance activity is to
take place, and the responsibility these requirements place on the learner

describe the isolation and lock-off procedures or permit-to-work procedure that applies

describe the specific health and safety precautions to be applied during the maintenance
procedure, and their effects on others

describe the hazards associated with carrying out mechanical maintenance activities (such as
handling oils, greases, stored pressure/force, misuse of tools, using damaged or badly
maintained tools and equipment, not following laid-down maintenance procedures), and how to
minimise these and reduce any risks

describe the importance of wearing protective clothing and other appropriate safety equipment
during maintenance process

explain how to obtain and interpret drawings, specifications, manufacturers’ manuals and other
documents needed in the maintenance process

describe the procedure for obtaining replacement parts, materials and other consumables
necessary for the maintenance activities

describe company policy on repair/replacement of components during the maintenance
process

describe the sequence to be adopted for the dismantling/re-assembly of various types of
assemblies

describe the methods and techniques used to dismantle/assemble mechanical equipment (such
as release of pressures/force, proof marking, extraction, pressing, alignment)

describe the methods of checking components are fit for purpose, and how to identify defects
and wear characteristics

describe the basic principles of how the equipment functions, operation sequence, the working
purpose of individual units/components and how they interact

describe the identification, application, fitting and removal of different types of bearings (such
as roller, ring, thrust)

describe the methods and techniques of fitting keys and splined components
describe the identification, application, fitting and removal of different types of gears
explain how to correctly tension belts and chains

describe the identification and application of different types of locking devices

describe the methods of checking that removed components are fit for purpose, and the need
to replace ‘lifed’ items (such as seals and gaskets)

describe the uses of measuring equipment (such as micrometers, verniers, run-out devices and
other measuring devices)

explain how to make adjustments to components/assemblies to ensure they function correctly
(such as setting working clearance, setting travel, setting backlash in gears, preloading
bearings)

describe the importance of making ‘off-load’ checks before running the equipment under power

explain how to check tools and equipment are free from damage or defects, are in a safe and
usable condition, and are configured correctly for the intended purpose

describe the importance of maintenance documentation and/or reports following the
maintenance activity, and how to generate them

describe the equipment operating and control procedures to be applied during the
maintenance activity

explain how to use lifting and handling equipment in the maintenance activity
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26. describe the problems associated with the maintenance activity, and how they can be
overcome

27. describe the organisational procedure(s) to be adopted for the safe disposal of waste of all
types of materials

28. describe the extent of their own authority and to whom they should report if they have a
problem that they cannot resolve
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Unit 107 Restoring Mechanical Components to Usable
Condition by Repair

Level: 3
Credit value: 47
UAN number: A/600/5551

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to restore
mechanical components to usable condition by repair, in accordance with approved procedures.
The learner will be required to restore a range of mechanical components and equipment to
operational condition, by repairing assemblies/sub-assemblies and components, by reforming,
reworking the surface, replacing threads or the replacement of worn parts. The learner will also be
required to select the appropriate equipment to use, based on the nature of the repair, the
operations that will need to be carried out and the accuracy to be achieved.

In producing the components, the learner will be expected to use a range of hand tools, machine
tools, portable power tools, and shaping and fitting techniques, that are appropriate to the type of
material and repair being performed. These activities will include such things as sawing (hand,
band), drilling, reaming, grinding (hand or machine), filing, scrapping or lapping, threading (internal
or external), turning, milling, and thermal processes. Materials to be used will include ferrous, non-
ferrous, non-metallic and composites, which may be in sheet form, bar sections (such as
square/rectangular, round, angle), and part-machined components.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for the repairing activities undertaken, and to report any problems with these activities or with the
tools, equipment or materials used, that they cannot personally resolve or that are outside their
permitted authority, to the relevant people. The learner will be expected to work with minimal
supervision, taking personal responsibility for their own actions, and for the quality and accuracy of
the work that they carry out.

The learner’s knowledge will provide a good understanding of their work, and will provide an
informed approach to applying component repair procedures. The learner will understand the
function and operating conditions of the components being repaired, in sufficient depth to
determine a suitable repair sequence and to ensure that the repairs carried out are safe and
practical in operation. The learner will also understand the organisational policy on repairing
components, and its application.

The learner will understand the safety precautions required when carrying out the maintenance
activities, especially those for isolating the equipment. The learner will also understand their
responsibilities for safety and the importance of taking the necessary safeguards to protect
themselves and others in the workplace.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:

1. Restore mechanical components to usable condition by repair

2. Know how to restore mechanical components to usable condition by repair
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Guided learning hours

It is recommended that 91 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit has been derived from National Occupational Standard Engineering Maintenance Unit No
7: Restoring Mechanical Components to Usable Condition by Repair (Suite 3)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s Engineering Maintenance Level 3 unit assessment strategy
which can be downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx
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Unit 107 Restoring Mechanical Components to Usable

Condition by Repair

Outcome 1 Restore mechanical components to usable

condition by repair

Assessment Criteria
The learner will be able to:

1. work safely at all times, complying with health and safety and other relevant regulations and
guidelines

2. carry out all of the following activities during the maintenance activity:

plan the repair activities to cause minimal disruption to normal working

adhere to procedures or systems in place for risk assessment, COSHH, personal protective
equipment and other relevant safety regulations and procedures to realise a safe system of
work

ensure the safe isolation of equipment (such as mechanical, electricity, gas, air or fluids)
provide and maintain safe access and working arrangements for the maintenance area

carry out the repair activities using appropriate techniques and procedures

record the repair using appropriate methods or documentation

dispose of waste items in a safe and environmentally acceptable manner, and leave the work
area in a safe condition

3. use appropriate techniques to carry out six of the following types of repair:

o U s

reforming component surface by adding metal
recondition unit by replacement of worn components
rework surface finish (using techniques such as filing, scraping, grinding)
sleeving worn components

making stepped dowels or studs

cutting new keyways

make temporary fix

bushing worn holes

replacement of internal thread (inserts)

rework fit (shimming)

making new or stepped keys

replacing damaged or missing gear teeth

plugging holes

stopping cracks running and filling them

other specific repair procedures

follow the relevant specifications for the component to be repaired
prepare the component for repair
carry out the repairs within agreed timescale using approved materials and components and

methods and procedures
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7. use arange of methods and techniques to repair components, to include six of the following:

sawing (hand, band)
drilling

reaming

grinding (hand or machine)
filing

scrapping or lapping
threading external
threading internal

turning

milling

thermal processes (such as brazing, welding, metal spraying)

8. repair components made from different types of material, to include two from the following :

low carbon steel
high carbon steel
castiron
aluminium
brass/bronze
stainless steel
plastic/synthetic
composite

9. ensure that the repaired component meets the specified operating conditions
10. carry out repairs to mechanical equipment which complies with one of the following:

« organisational guidelines and codes of practice
e equipment manufacturer’s operation range
e BS, ISO and/or BSEN standards

11. produce accurate and complete records of all repair work carried out
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Unit 107 Restoring Mechanical Components to Usable

Condition by Repair

Outcome 2 Know how to restore mechanical components to

usable condition by repair

Assessment Criteria
The learner will be able to:

1.

2.
3.

10.

11.

12.
13.
14.
15.
16.
17.

18.

19.

20.
21.

describe the health and safety requirements of the area in which the repairing activity is to take
place, and the responsibility these requirements place on the learner

describe the isolation procedures or permit-to-work procedure that applies

describe the specific health and safety precautions needed to be applied during the repairing
procedure, and their effects on others

describe the importance of wearing protective clothing and other appropriate safety equipment
during maintenance activities

describe the hazards associated with the repair/restoration operations being carried out (such
as sawing (hand, band), drilling, reaming, grinding (hand or machine), filing, scrapping or
lapping, threading (internal or external), turning, milling and thermal processes), and how to
minimise these and reduce any risks

explain where to obtain, and how to interpret drawings, specifications, manufacturers’ manuals,
maintenance schedules and other relevant documents

describe the methods, techniques and company procedures to be followed for repairing
mechanical equipment

describe the types of repairs that can be made to components in order to prolong their useful
life (such as bushing worn holes, fitting thread inserts, building up surfaces by thermal process
or metal spraying, making stepped keys, cutting new keyways, making stepped/oversize dowels
or studs)

describe the factors to be taken into account when deciding if a repair is practical and possible
(such as is a replacement component available, cost of replacing, safety of repair, age and
condition of equipment)

describe the need to liase with other departments in order to have specialised operations
carried out on the components (such as thermal processes, metal spraying)

explain how to use filing, scraping and lapping to achieve the required surface finish (such as
various types of files/scrapers, checking that file/scraper handles are in good condition, the
range of lapping mediums)

explain how to cut internal and external threads (such as using hand dies and taps, machine
cutting)

explain how to produce a sliding or mating fit, and the techniques to be adopted

explain how to select saw blades for different materials and different operations

describe the types and application of portable power tools that can be used for the fitting
operations

explain how to check that portable power tools and extension cables are in a safe usable
condition

explain how to use hand power tools and specialist equipment correctly (such as electrical,
pneumatic, lifting equipment)

describe the operating requirements of the machine tools and accessories being used (such as
guards, workholding devices, taper turning attachments, steadies, dividing heads, specific
statutory regulations such as abrasive wheels regulations)

describe the various shapes and types of tooling that can be used (such as solid high-speed
tooling, brazed tip tooling, interchangeable tipped tooling)

explain how to handle and store tools and equipment safely and correctly

describe the factors which affect the selection of cutting feeds and speeds, and the depth of cut
that can be taken (such as workpiece rigidity, machine condition, type of tooling being used,
material type, finish and tolerance required)
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22.
23.
24,
25.
26.
27.
28.

29.
30.

66

describe the application of cutting fluids with regard to a range of different materials and
processes

describe the techniques and implications of clamping of a workpiece in a chuck/work holding
device (such as safely secured for the process, causing distortion in the finished components)
explain how to recognise machining faults, and how to identify when tools need re-
sharpening/dressing

describe the operating requirements of the thermal processes and accessories being used
(such as any statutory regulations and quality standards to be observed, guards, workholding
devices, fume extraction, gas storage)

describe the methods that can be used to position the workpiece in relation to the cutting tools
describe the effects of backlash in the machine slides and how this can be overcome

describe the company recording procedures to be used following repair, and how to apply them
describe the problems associated with repair, and how to resolve them

describe the extent of their own authority and to whom they should report if they have
problems that they cannot resolve
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Unit 108 Producing Replacement Components for
Maintenance Activities

Level: 3
Credit value: 47
UAN number: H/600/5558

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to produce
replacement components resulting from maintenance activities, in accordance with approved
procedures. The learner will produce these components using manual machining techniques, such
as milling, turning, grinding, shaping/slotting, drilling/boring, combined with hand fitting techniques.
The learner will be expected to produce components that require them to use a range of different
machines, and this will involve setting up the workholding arrangements, workpiece and machine
tooling.

The learner will also be expected to use a range of hand tools, portable power tools, and shaping
and fitting techniques, that are appropriate to the type of material and operations being performed.
These activities will include such things as hand sawing, band sawing, filing, drilling, chiselling,
threading, and off-hand grinding. The components produced will, typically, be such things as shafts,
bushes, sleeves, distance pieces/spacers, packings, plates, studs, slides, pulleys, gear blanks,
handles, levers or linkages.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for the machining activities undertaken, and to report any problems with the machines, tooling,
materials or activities that they cannot personally resolve, or that are outside their personal
responsibilities, to the relevant people. The learner will be expected to work with minimal
supervision, taking personal responsibility for their own actions, and for the quality and accuracy of
the work that they carry out.

The learner’s knowledge will provide a good understanding of their work, and will provide an
informed approach to applying replacement component manufacturing procedures and
instructions. The learner will understand the machining and fitting processes used, and their
application, and will know about the machine, tooling, ancillary equipment, materials and
consumables, in adequate depth to provide a sound basis for carrying out the activities, correcting
faults and producing the components to the required specification.

The learner will understand the safety precautions required when working with the machines and
their associated tools and equipment. The learner will be required to demonstrate safe working
practices throughout, and will understand the responsibility they owe to themselves and others in
the workplace.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:

1. Produce replacement components for maintenance activities

2. Know how to produce replacement components for maintenance activities
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Guided learning hours

It is recommended that 91 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit has been derived from National Occupational Standard Engineering Maintenance Unit No
8: Producing Replacement Components for Maintenance Activities (Suite 3)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s Engineering Maintenance Level 3 unit assessment strategy
which can be downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx
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Unit 108 Producing Replacement Components for

Maintenance Activities

Outcome 1 Produce replacement components for maintenance

activities

Assessment Criteria
The learner will be able to:

1. work safely at all times, complying with health and safety and other relevant regulations and
guidelines
2. carry out all of the following during the manufacturing activities:

>w

obtain and use the correct drawing, sketch or sample/damaged component to be replaced
adhere to procedures or systems in place for risk assessment, COSHH, personal protective
equipment and other relevant safety regulations and procedures to realise a safe system of
work

check that machines used are in a safe and usable condition

check that cutting tools and equipment are in a serviceable condition

ensure that workpieces are held securely without distortion

apply safe and appropriate manufacturing techniques at all times

use correctly adjusted machine guards and safety devices

follow instructions and any relevant specifications to produce the component
produce the required components using appropriate manufacturing methods and techniques

5. produce replacement components using a range of hand fitting methods, to include five from
the following:

hand sawing
drilling

off-hand grinding
lapping
band/power sawing
chiselling

scraping

filing

threading external
threading internal

6. produce replacement components using two of the following machining processes:

turning

drilling

milling

spark/wire erosion
grinding

shaping or slotting
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10.

11.

70

produce replacement components which cover five of the following features:

external diameters

internal diameters

flat faces

parallel faces
steps/shoulders

faces that are square to each other
angular/tapered surfaces
threads
circular/curved/radial profiles
slots/recesses

drilled holes

bored holes

reamed holes

concave or convex form
special forms

produce replacement components from two different types of material from:

low carbon steel

high carbon steel
stainless steel
castiron

aluminium

brass

bronze
plastic/synthetic
composite

special steels or alloys

check that the finished component meets the requirements and make any necessary
adjustments

produce components which comply with all of the following quality and accuracy standards:

dimensional tolerances are to specification/replacement component requirements
the surface finish complies to replacement component requirements

components are free from false tool cuts, burrs and sharp edges

components are fit for purpose

deal promptly and effectively with problems within their control and report those that cannot be
solved
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Unit 108 Producing Replacement Components for

Maintenance Activities

Outcome 2 Know how to produce replacement components for

maintenance activities

Assessment Criteria
The learner will be able to:

1.

2.

3.

10.

11

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

describe the safe working practices and procedures to be followed whilst carrying out the
machining activities

describe the safety mechanisms on the machine, and the procedure for checking that they are
operating correctly

explain how to operate all the machine controls, in both hand and power modes, and how to
stop the machine in case of an emergency

describe the importance of wearing appropriate protective clothing and equipment, and of
keeping the work area clean and tidy

explain how to obtain and interpret drawings, specifications, manufacturers’ manuals and other
documents needed in the manufacturing process

explain how to take measurements and produce working sketches of parts to be made, where
no drawings are available

explain how to use filing, scraping and lapping to achieve the required surface finish (such as the
various types of files/scrapers, checking that file/scraper handles are in good condition, types of
lapping mediums)

explain how to cut external threads using hand dies, and the method of fixing and adjusting the
dies to give the correct thread fit

explain how to determine the drill size for tapped holes and the importance of using the taps in
the correct sequence

explain how to produce a sliding or mating fit

. explain how to select saw blades for different materials and different operations
12.
13.

describe the use of vice jaw plates to protect the workpiece from damage

explain how to correctly use hand power tools and specialist equipment (such as electrical,
pneumatic, lifting equipment)

explain how to check that portable power tools, extension cables and air hoses are free from
damage and are in a safe, usable condition

describe the operating requirements of the machine tools and accessories being used (such as
guards, workholding devices, taper turning attachments, steadies, dividing heads, specific
statutory regulations)

describe the various shapes and types of tooling that can be used (such as solid high-speed
tooling, brazed tip tooling, interchangeable tipped tooling)

explain how to handle and store tools and equipment safely and correctly

describe the factors which affect the selection of cutting feeds and speeds, and the depth of cut
that can be taken (such as workpiece rigidity, machine condition, type of tooling being used,
material type, finish and tolerance required)

describe the application of cutting fluids with regard to a range of different materials and
processes

describe the techniques and implications of clamping a workpiece in a chuck/work holding
device (such as safely secured for the process, not causing distortion in the finished
components)

explain how to recognise machining faults and identify when tools need re-sharpening/dressing
describe the types and applications of grinding wheels, methods of mounting, and why some
wheels require balancing

describe the abrasive wheels regulations and how they apply to their activities

describe the methods that can be used to position the workpiece in relation to the cutting tools
describe the effects of backlash in the machine slides, and how this can be overcome
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26. describe the problems that can occur with the machining and fitting activities, and how these
can be overcome

27. describe the extent of their own authority and to whom they should report if they have
problems that they cannot resolve
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Unit 109 Carrying Out Preventative Planned
Maintenance on Mechanical Equipment

Level: 3
Credit value: 38
UAN number: A/600/5565

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to carry out
preventative planned maintenance activities on mechanical equipment, in accordance with
approved procedures. The learner will be required to carry out planned maintenance activities on a
range of mechanical equipment, such as machine tools, processing plant and equipment, transfer
devices, gear mechanisms, mechanical control devices, pumps, compressors, valves, lifting and
handling equipment, and mechanical structures, in order to minimise down time and ensure that
they perform at optimum level and function to specification.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for the maintenance activities undertaken, and to report any problems with the maintenance
process, tools or equipment used that they cannot personally resolve, or that are outside their
permitted authority, to the relevant people. The learner must ensure that all tools, equipment, and
materials used in the maintenance activities are removed from the work area on completion of the
activities, and that all necessary job/task documentation is completed accurately and legibly. The
learner will be expected to work with minimal supervision, taking personal responsibility for their
own actions, and for the quality and accuracy of the work that they carry out.

The learner’s knowledge will provide a good understanding of their work, and will provide an
informed approach to applying planned maintenance procedures to mechanical equipment. The
learner will understand the process of developing planned maintenance, and its application, and will
know about the maintenance criteria in adequate depth to provide a sound basis for carrying out
the activities safely and effectively, and for ensuring that the system is maintained to the required
specification and remains compliant with all standards and regulations. In addition, the learner will
be expected to report where the outcome identifies further investigation or maintenance work.

The learner will understand the safety precautions required when carrying out the maintenance
activities, especially those for isolating the equipment. The learner will also understand their
responsibilities for safety and the importance of taking the necessary safeguards to protect
themselves and others in the workplace.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:

1. Carry out preventative planned maintenance on mechanical equipment

2. Know how to carry out preventative planned maintenance on mechanical equipment

Guided learning hours

It is recommended that 74 hours should be allocated for this unit, although patterns of delivery are
likely to vary.
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Details of the relationship between the unit and relevant national standards

This unit has been derived from National Occupational Standard Engineering Maintenance Unit No
9: Carrying Out Preventative Planned Maintenance on Mechanical Equipment (Suite 3)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s Engineering Maintenance Level 3 unit assessment strategy
which can be downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx
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Unit 109 Carrying Out Preventative Planned

Maintenance on Mechanical Equipment

Outcome 1 Carry out preventative planned maintenance on

mechanical equipment

Assessment Criteria
The learner will be able to:

1.

2.

No

work safely at all times, complying with health and safety and other relevant regulations and
guidelines

carry out all of the following during the planned maintenance activities:

o planand communicate the maintenance activities to cause minimal disruption to normal
working

« obtain and use the correctissue of company and/or manufacturers’ drawings and
maintenance documentation

» adhere to procedures or systems in place for risk assessment, COSHH, personal protective

equipment and other relevant safety regulations and procedures to realise a safe system of

work

ensure the safe isolation of equipment (such as mechanical, electricity, gas, air or fluids)

provide and maintain safe access and working arrangements for the maintenance area

carry out the maintenance activities using appropriate techniques and procedures

functionally test and adjust equipment to specification

re-connect and return the system to service on completion of the maintenance activities

dispose of waste items in a safe and environmentally acceptable manner, and leave the work

area in a safe condition

carry out planned maintenance activities on three of the following:

gearboxes

machine tools

lifting and handling equipment
processing plant

engines

pumps

process control valves
compressors

workholding devices
transfer equipment
mechanical structures
company-specific equipment

follow the relevant maintenance schedules to carry out the required work
follow planned maintenance activities using one of the following types of maintenance
schedules:

« condition based maintenance

« preventative planned maintenance
» scheduled maintenance

 total preventative maintenance

carry out the maintenance activities within the limits of their personal authority
carry out the maintenance activities in the specified sequence and in an agreed timescale
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8. carry out all of the following planned maintenance activities:

visual examination and testing of equipment against maintenance schedule
replacing ‘lifed’ consumables (such as oils, grease, belts, gaskets and seals)
checking condition of drive belts, chains, bearings, seals, guards

checking operation of all gauges and sensors

monitoring component condition/deterioration

making sensory checks (such as sight, sound, smell, touch)

carrying out equipment self analysis checks

checking alignment of running/sliding components

making routine adjustments

carrying out leak checks on all connections

testing and reviewing system operation

removing excessive dirt and grime

recording the results of the maintenance and reporting any defects found

9. ensure that the maintained equipment meets all of the following:
« all maintenance activities have been completed to the required schedule
e equipment operates within acceptable limits for successful continuous operation to meet
output specification
o equipment remains compliant with appropriate regulations and safety requirements
« any potential defects are identified and reported for future action

10. report any instances where the maintenance activities cannot be fully met or where there are
identified defects outside the planned schedule

11. complete relevant maintenance records accurately, to include one of the following, and pass
them on to the appropriate person:
e job cards
e maintenance log or report
o permitto work/formal risk assessment and/or sign-on/off procedures
e company-specific documentation

12. dispose of waste materials in accordance with safe working practices and approved procedures
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Unit 109 Carrying Out Preventative Planned

Maintenance on Mechanical Equipment

Outcome 2 Know how to carry out preventative planned

maintenance on mechanical equipment

Assessment Criteria
The learner will be able to:

1.

2.

10.
11.

12.

13.

14.

15.

16.

17.

describe the health and safety requirements of the area in which the preventative maintenance
activity is to take place, and the responsibility these requirements place on the learner

describe the isolation procedures or permit-to-work procedure that applies to the equipment
being maintained

describe the specific health and safety precautions to be applied during the planned
maintenance activity, and their effects on others

describe the importance of wearing protective clothing and other appropriate safety equipment
during the maintenance activities

describe the hazards associated with carrying out planned maintenance activities on
mechanical equipment (such as handling oils/greases, stored pressure/force, misuse of tools),
and how to minimise these and reduce any risks

explain where to obtain, and how to interpret drawings, specifications, manufacturers’ manuals,
maintenance schedules and other relevant documents

describe the various planned maintenance schedules that are generally used (such as condition
based maintenance, scheduled maintenance, and total preventative maintenance [tpm])

describe the procedure for obtaining consumables to be used during the planned maintenance
activity

explain how to make appropriate sensory checks (sight, sound, smell and touch)

describe the appropriate testing procedures to be adopted during the maintenance activity
explain how to make adjustments to components/assemblies to ensure they function to
specification

describe the functionality of various mechanical components and their interrelationship with
other components and assemblies

explain how to compile planned maintenance records/logs/reports in accordance with company
policy and procedures

describe the equipment operating and control procedures, and how to apply them in order to
carry out planned maintenance

describe the problems that can occur whilst carrying out the planned maintenance activities,
and how they can be avoided

describe the organisational procedure(s) to be adopted for the safe disposal of waste of all
types of materials

describe the extent of their own authority and to whom they should report if they have
problems that they cannot resolve
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Unit 110 Carrying Out Condition Monitoring of Plant
and Equipment

Level: 3
Credit value: 39
UAN number: A/600/5582

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to carry out
condition monitoring of plant and equipment, in accordance with approved procedures. The learner
will be required to select the appropriate monitoring equipment to use, based on the type of plant
or equipment being monitored and the conditions they wish to check. The learner will be expected
to check that the equipment is in a suitable condition to use (undamaged, correctly calibrated,
appropriate range, etc) and set up the equipment ready for use. The learner will then use this
equipment to carry out diagnostic condition monitoring (fault diagnosis or prognosis) on a range of
equipment such as mechanical, electrical, process controller, fluid power or integrated systems.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for the condition monitoring activities undertaken, and to report any problems with the diagnostic
equipment or monitoring activities that they cannot personally resolve, or that are outside their
permitted authority, to the relevant people. The learner will be expected to work with minimal
supervision, taking personal responsibility for their own actions, and for the quality and accuracy of
the work that they carry out.

The learner’s knowledge will provide a good understanding of their work, and will provide an
informed approach to applying condition monitoring techniques. The learner will understand the
monitoring methods and procedures used, and their application, and will know about the various
monitoring units, and peripheral components, in adequate depth to provide a sound basis for
carrying out the monitoring activities safely and correctly.

The learner will understand the safety precautions required when carrying out the monitoring
activities, especially those for isolating the equipment. The learner will also understand their
responsibilities for safety, and the importance of taking the necessary safeguards to protect
themselves and others in the workplace.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:
1. Carry out condition monitoring of plant and equipment

2. Know how to carry out condition monitoring of plant and equipment

Guided learning hours

It is recommended that 81 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit has been derived from National Occupational Standard Engineering Maintenance Unit No
10: Carrying Out Condition Monitoring of Plant and Equipment (Suite 3)
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Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s Engineering Maintenance Level 3 unit assessment strategy
which can be downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx
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Unit 110 Carrying Out Condition Monitoring of Plant

and Equipment

Outcome 1 Carry out condition monitoring of plant and

equipment

Assessment Criteria
The learner will be able to:

1. work safely at all times, complying with health and safety and other relevant regulations and
guidelines

2. carry out all of the following during the monitoring activities:

plan and communicate the condition monitoring activities so as to minimise disruption to
normal working

adhere to procedures or systems in place for risk assessment, COSHH, personal protective
equipment and other relevant safety regulations and procedures to realise a safe system of
work

select the appropriate condition monitoring equipment for the intended purpose

check the calibration of the monitoring equipment before use

set up the monitoring equipment in accordance with the appropriate procedures

check that the monitoring equipment is functioning correctly

carry out the monitoring activities, using appropriate techniques and procedures

apply safe working practices and procedures at all times

3. use appropriate monitoring techniques to set up equipment protection systems, or predictive
maintenance system monitoring techniques, on two of the following types of equipment:

engines (such as piston or turbine)

rotating or reciprocating machinery (such as pumps, compressors)

mechanical equipment (such as cyclic and rotational devices, gearboxes, drives and
linkages)

production machinery (such as machine tools, presses, transfer mechanisms)

process equipment (such as furnaces, chemical baths)

rotating electrical machinery (such as generators, motors)

stationary electrical equipment (such as transformers, switchgear)

stationary plant and equipment (such as air receivers, accumulators, tanks, piping)
emergency standby or alarm/warning systems and equipment

fluid power equipment (such as pipework, cylinders and actuators and pumps)

process controller (such as program controller, input/output interfacing, wiring/cabling,
monitoring sensors)

electrical components (such as power supplies, switchgear and distribution panels, control
systems)

environmental systems (such as air conditioning, fume extraction)

4. correctly set up and check-calibrate the equipment required for the monitoring being carried
out
5. carry out the monitoring activities with the minimum disruption to normal activities

6. use two of the following condition monitoring methods:

80

off-line/portable monitoring

sampled monitoring

continuous monitoring

protection monitoring

human sensory monitoring (sight, sound, touch, smell)
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7. use two of the following monitoring techniques:
 vibration analysis
« temperature analysis
o flow analysis
« particle analysis
o crack detection analysis
« leak detection analysis
e humidity analysis
e pressure analysis
« voltage/current analysis
 radio telemetry analysis
o thickness analysis
« oilanalysis
e corrosion detection
« environmental pollutant analysis

8. use monitoring systems in one of the following monitoring conditions:
e equipment operating under the effects of weather, natural hazards, temperature or
pressure
e equipment operating in environments with potential flammable or explosive conditions
(such as dust, vapours, liquids or gases)
e equipment working in wet, dirty, dusty or corrosive conditions
e equipment operating in a benign or clean room environment

9. record and review the outcomes and take appropriate actions
10. complete the relevant paperwork from one of the following, and pass it to the appropriate
people:
e jobcards
« predictive maintenance log or report
e permit to work/formal risk assessment and/or sign on/off procedures
e company-specific documentation
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Unit 110 Carrying Out Condition Monitoring of Plant

and Equipment

Outcome 2 Know how to carry out condition monitoring of

plant and equipment

Assessment Criteria
The learner will be able to:

1.

2.

10.

11.
12.
13.
14.

15.

16.
17.

18.

82

describe the specific health and safety precautions to be applied during the monitoring
procedure, and their effects on others

describe the health and safety requirements of the area in which the monitoring activity is to
take place, and the responsibility these requirements place on the learner

describe the hazards associated with carrying out monitoring activities on plant and equipment
(such as electrical supplies, moving machinery, process controller interface, using damaged or
badly maintained tools and equipment, not following laid-down procedures), and how to
minimise these and reduce any risks

explain how to obtain and interpret drawings, charts, specifications, manufacturers’ manuals,
history/maintenance reports, symbols used on monitoring instrument documents, and other
documents needed in the monitoring/maintenance process

describe the basic principles of how the plant or equipment to be monitored functions, its
operating sequence, the working purpose of individual units/components and how they interact

describe the basic principles of condition monitoring, and how it helps prevent equipment
failure

describe the different types of monitoring component or sensor (such as temperature, force,
pressure, vibration, rotational, voltage, current), their fittings, and their application

describe the various monitoring systems, and the methods that can be employed to make test
measurements for the purposes of machinery protection or predictive maintenance

describe the methods of attaching monitoring components to different parts of the plant,
equipment or system

describe the need to check that monitoring instruments are fit for purpose, undamaged, and
have a suitable monitoring range and value

describe the importance of monitoring equipment calibration and authorisation procedures
describe the need to set up and operate condition monitoring equipment correctly
describe the care and control procedures for condition monitoring equipment

describe the problems that can occur during the monitoring activity, and how they can be
overcome

explain how to record the results from conditioning monitoring, and the documentation to be
used

describe the control procedures for reporting the results from condition monitoring

describe the organisational procedure(s) to be adopted for the safe disposal of waste of all
types of materials

describe the extent of their own authority and to whom they should report if they have a
problem that they cannot resolve

City & Guilds Level 3 NVQ Diploma in Engineering Maintenance (1788)



Unit 111 Carrying Out Fault Diagnosis on Electrical
Equipment and Circuits

Level: 3
Credit value: 50
UAN number: H/600/5592

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to carry out
efficient and effective fault diagnosis on electrical equipment and circuits, in accordance with
approved procedures. The learner will be required to diagnose faults on a range of electrical
equipment, such as single and three-phase power supplies, motors and starters, switchgear and
distribution panels, electrical plant, control systems and equipment, and luminaires. The learner will
be expected to use a variety of fault diagnosis methods and techniques, and to utilise a number of
diagnostic aids and equipment. From the evidence gained, the learner will be expected to identify
the fault and its probable cause, and to suggest action to remedy the problem.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for the fault diagnostic activities undertaken, and to report any problems with these activities or the
tools and equipment used that they cannot personally resolve, or that are outside their permitted
authority, to the relevant people. The learner will be expected to work with minimal supervision,
taking personal responsibility for their own actions and for the quality and accuracy of the work that
they carry out.

The learner’s knowledge will provide a good understanding of their work, and will provide an
informed approach to applying fault diagnosis procedures on electrical equipment and circuits. The
learner will understand the various fault diagnosis methods and techniques used, and their
application. The learner will also know how to interpret and apply information obtained from the
diagnostic aids and equipment, in adequate depth to provide a sound basis for carrying out the
activities and for identifying faults or conditions that are outside the required specification.

The learner will understand the safety precautions required when carrying out the fault diagnosis
activities, especially those for isolating the equipment. The learner will also understand their
responsibilities for safety and the importance of taking the necessary safeguards to protect
themselves and others in the workplace.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:

1. Carry out fault diagnosis on electrical equipment and circuits

2. Know how to carry out fault diagnosis on electrical equipment and circuits
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Guided learning hours

It is recommended that 60 hours should be allocated for this unit, although patterns of delivery are
likely to vary.

Details of the relationship between the unit and relevant national standards

This unit has been derived from National Occupational Standard Engineering Maintenance Unit No
11: Carrying Out Fault Diagnosis on Electrical Equipment and Circuits (Suite 3)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s Engineering Maintenance Level 3 unit assessment strategy
which can be downloaded from Semta’s website:
http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/
gca_assessment_requirements.aspx
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Unit 111 Carrying Out Fault Diagnosis on Electrical

Equipment and Circuits

Outcome 1 Carry out fault diagnosis on electrical equipment

and circuits

Assessment Criteria
The learner will be able to:

1.

No

work safely at all times, complying with health and safety and other relevant regulations and
guidelines
carry out all of the following during the fault diagnostic activity:

» plan the fault diagnosis, based on the available information about the fault
» Obtain and use the correctissue of company and/or manufacturers drawings and
maintenance documentation

« adhere to procedures or systems in place for risk assessment, COSHH, personal protective

equipment and other relevant safety regulations and procedures to realise a safe system of

work

« ensure the safe isolation of equipment (such as electricity, mechanical, gas, air or fluids)

» provide and maintain safe access and working arrangements for the fault
finding/maintenance area

e carry out the fault diagnostic activities using approved procedures

« collect equipment fault diagnostic evidence from ‘live’ and isolated circuits

« disconnect orisolate components or parts of circuits, when appropriate, to confirm
diagnosis

« identify the fault and determine appropriate corrective action

« dispose of waste items in a safe and environmentally acceptable manner, and leave the work

area in a safe condition

carry out fault diagnosis on six of the following types of equipment:

single-phase power circuits
three-phase power circuits

direct current power circuits
switchgear and distribution panels
motors and starters

control systems and components
electrical plant

luminaires

find faults that have resulted in two of the following breakdown categories:
« intermittent action or circuit failure

o partial failure or reduced performance

« complete breakdown

review and use all relevant information on the symptoms and problems associated with the
products or assets

investigate and establish the most likely causes of the faults

select, use and apply diagnostic techniques, tools and aids to locate faults
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10.

11

12.

13.

14

16.
17.
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collect fault diagnostic evidence from four of the following sources:

the person or operator who reported the fault

test instrument measurements (e.g. watt meters, multimeter, earth-loop impedance testers)
circuit meters (such as voltmeter, power factor meter, ammeter)

recording devices

sensory input (sight, sound, smell, touch)

plant/equipment records

condition of end product

equipment self-diagnostics

use a range of fault diagnostic techniques, to include two of the following:

half-split technique
input/output technique
injection and sampling

six point technique
equipment self-diagnostics
emergent sequence

unit substitution
function/performance testing

use a variety of diagnostic aids and equipment to include two of the following:
logic diagrams

flow charts or algorithms

manufacturers’ manuals

equipment self-diagnosis

fault analysis charts (such as fault trees)

trouble shooting guides

electronic aids

. use all of the following fault diagnosis procedures:

e inspection (such as breakages, wear/deterioration, signs of overheating, missing parts, loose
fittings)

e operation (such as manual switching off and on, RCD test buttons, automatic
switching/timing/sequencing, desired outputs)

e measurement (such as voltage, current, continuity, power, temperature, luminescence)

use three of the following types of test equipment to aid fault diagnosis:

e multimeter

e watt meter

e voltmeter

e ammeter

o earth-loop impedance tester
« insulation resistance tester

« portable appliance tester

o light meter

« other specific test equipment

complete the fault diagnosis within the agreed time and inform the appropriate people when
this cannot be achieved

. determine the implications of the fault for other work and for safety considerations
15.

use the evidence gained to draw valid conclusions about the nature and probable cause of the
fault

record details on the extent and location of the faults in an appropriate format

provide a record of the outcome of the fault diagnosis, using one of the following:

o step-by-step analytical report

e preventative maintenance log/report

e corrective action report

e company-specific reporting procedure
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Unit 111 Carrying Out Fault Diagnosis on Electrical

Equipment and Circuits

Outcome 2 Know how to carry out fault diagnosis on electrical

equipment and circuits

Assessment Criteria
The learner will be able to:

1.

2.
3.

SV NO

11

13.
14.

15.

16.

17.

18.

19.
20.
21.

22.

23.
24.

25.
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describe the health and safety requirements of the area in which the fault diagnosis activity is to
take place, and the responsibility these requirements place on the learner

describe the isolation and lock-off procedure or permit-to-work procedure that applies

explain how to recognise and deal with victims of electric shock (to include methods of safely
removing victim from power source, isolating the power source, and methods of first aid
resuscitation)

describe the importance of wearing protective clothing and other appropriate safety equipment
during fault diagnosis activities

describe the hazards associated with carrying out fault diagnosis on electrical equipment (such
as live electrical components, stored energy, misuse of tools), and how to minimise these and
reduce any risks

describe the procedure to be adopted to establish the background of the fault

explain how to evaluate the various types of information available for fault diagnosis

explain how to use the various aids and reports available for fault diagnosis

explain how to use various items of fault diagnostic equipment to investigate the problem

. describe the various fault finding techniques that can be used, and how they are applied (such

as half-split, input-to-output, emergent problem sequence, six point technique, function testing,
unit substitution, injection and sampling techniques and equipment self-diagnostics)

. explain how to evaluate sensory information (sight, sound, smell, touch)
12.

explain how to analyse evidence and evaluate possible characteristics and causes of specific
faults/problems

explain how to relate previous reports/records of similar fault conditions

describe the care, handling and application of electrical test instruments (such as multimeters,
insulation resistance testers)

explain how to calibrate electrical test instruments and check that they are free from damage
and defects

explain how to obtain and interpret drawings, circuit and physical layouts, charts, specifications,
manufacturers’ manuals, history/maintenance reports, graphical electrical symbols, bs7671/iee
wiring regulations, and other documents needed in the maintenance process

describe the basic principles of how the circuit functions, the operating sequence, the purpose
of individual units/components and how they interact

describe the different types of cabling (such as multi-core cables, single-core cables, swa cables,
mi cables, screened cables), their associated fittings, and their application

describe the different types of motors and starters, and their operation
describe the different types of control systems and components, and their operation

describe the different types of electrical components (such as plugs, switches, lighting and
fittings, junction boxes, consumer units), and their operation

explain how to evaluate the likely risk to themselves and others, and the effects the fault could
have on the overall process or system

explain how to prepare and produce a risk analysis report, where appropriate

explain how to prepare a report or take follow-up action which satisfies the company policy on
concluding fault diagnosis

describe the extent of their own authority and to whom they should report if they have
problems that they cannot resolve
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Unit 112 Maintaining Electrical Equipment

Level: 3
Credit value: 70
UAN number: Y/600/5606

Unit aim

This unit covers the skills and knowledge needed to prove the competences required to carry out
corrective maintenance activities on electrical equipment, in accordance with approved
procedures. The learner will be required to maintain a range of electrical equipment, such as single,
three-phase and direct current power supplies and control systems, motors and starters,
switchgear and distribution panels, control systems, electrical equipment, wiring enclosures and
luminaires. This will involve dismantling, removing and replacing faulty equipment, at component or
unit level, on a variety of different types of electrical assemblies and sub-assemblies. The learner will
be expected to apply a range of dismantling and reassembly methods and techniques, such as
soldering, crimping, harnessing and securing cables and components.

The learner’s responsibilities will require them to comply with organisational policy and procedures
for the maintenance activities undertaken, and to report any problems with the maintenance
activities that they cannot personally resolve, or that are outside their permitted authority, to the
relevant people. The learner must ensure that all tools, equipment, and materials used in the
maintenance activities are removed from the work area on completion of the activities, and that all
necessary job/task documentation is completed accurately and legibly. The learner will be expected
to work with minimal supervision, taking personal responsibility for their actions, and for the quality
and accuracy of the work that they carry out.

The learner’s knowledge will provide a good understanding of their work, and will provide an
informed approach to applying electrical maintenance procedures. The learner will understand the
dismantling and reassembly methods and procedures used, and their application. The learner will
know about the electrical equipment worked on, component properties, functions and associated
defects, in adequate depth to provide a sound basis for carrying out the maintenance activities,
correcting faults and ensuring that the repaired equipment functions to the required specification
and remains compliant with all standards and regulations.

The learner will understand the safety precautions required when carrying out the maintenance
activities, especially those for isolating the equipment. The learner will also understand their
responsibilities for safety and the importance of taking the necessary safeguards to protect
themselves and others in the workplace.

Learning outcomes

There are two learning outcomes to this unit. The learner will be able to:
1. Maintain electrical equipment

2. Know how to maintain electrical equipment

Guided learning hours

It is recommended that 119 hours should be allocated for this unit, although patterns of delivery are
likely to vary.
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Details of the relationship between the unit and relevant national standards

This unit has been derived from National Occupational Standard Engineering Maintenance Unit No
12: Maintaining Electrical Equipment (Suite 3)

Support of the unit by a sector or other appropriate body
This unit is endorsed by Semta.

Assessment

This unit must be assessed in a work environment and must be assessed in accordance with the
‘Common Requirements for National Vocational Qualifications (NVQ) in the QCF’ which can be
downloaded from Semta’s website:

http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/

qca_assessment_requirements.aspx

Additional assessment requirements have been published by Semta. These additional assessment
requirements are set down in Semta’s Engineering Maintenance Level 3 unit assessment strategy
which can be downloaded from Semta’s website:

http://www.semta.org.uk/training_providers__awarding/national_occupational_standard/

gca_assessment_requirements.aspx
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Unit 112 Maintaining Electrical Equipment
Outcome 1 Maintain electrical equipment

Assessment Criteria
The learner will be able to:

1. work safely at all times, complying with health and safety and other relevant regulations and
guidelines

2. carry out all of the following maintenance activities:

« plan and communicate the maintenance activities to cause minimal disruption to normal
working

e Obtain and use the correctissue of company and/or manufacturers’ drawings and
maintenance documentation

» adhere to procedures or systems in place for risk assessment, COSHH, personal protective

equipment and other relevant safety regulations and procedures to realise a safe system of

work

ensure the safe isolation of equipment (such as electricity, mechanical, gas, air or fluids)

provide and maintain safe access and working arrangements for the maintenance area

carry out the maintenance activities using appropriate techniques and procedures

re-connect and return the equipment to service on completion of the maintenance activities

dispose of waste items in a safe and environmentally acceptable manner, and leave the work

area in a safe condition

3. carry out maintenance activities on eight of the following types of electrical equipment:
e single-phase power supplies
o three-phase power supplies
« direct current power supplies
» motors and starters
e switchgear and distribution panels
e control systems and components
o electrical plant
e wiring enclosures
e luminaires
« other specific electrical equipment

4. follow the relevant maintenance schedules to carry out the required work
5. maintain electrical equipment to one of the following:

e organisational guidelines and codes of practice

» equipment manufacturers operation range

o BS7671/IEE wiring regulations

e BS, ISO and/or BSEN standards

6. carry out the maintenance activities within the limits of their personal authority
carry out the maintenance activities in the specified sequence and in an agreed time scale

~
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8. carry out all of the following maintenance activities, as applicable to the equipmen