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Assessment 



 

 

Diploma - Assessment Principles 

 

Introduction 

ETA qualifications are developed in conjunction with the industries and employers they service. They are designed to add value and deliver 

multidimensional outputs that provide impact for both learners and employers. 

 
It is therefore important that the assessment requirements of ETA qualifications are robust whilst not containing unnecessary and over-burdensome 

challenges that detract from the intended outcomes and impact. These assessment principles are prepared with that in mind and are applicable to 

this qualification: 

 
Level 3 NVQ Diploma in Electrical and Electronic Engineering 

 

Principles 

There are four key principles to underpin assessment delivery: 

 
1. Assessment should contribute to developing a learner’s knowledge and/or skills and provide relevant and current development as the 

related industry requires. 

 
2. Systems for capturing evidence of competence should be integrated and efficient. Assessment practices for both competence-based and 

knowledge-based aspects of qualifications should, where possible, be integrated with industry driven standards and requirements. 

 
3. Assessment methods must be appropriate for the level and nature of the qualification units to be assessed. Methods of assessing 

achievement against learning outcomes and assessment principles must be accommodating and flexible, whilst remaining appropriate for 

both the level being assessed and industry expectations of learners at that level. 

 
4. Evidence of knowledge and understanding must be recorded and be clearly attributable to the learner. This can be delivered using task 

based activity with questions and answer sessions, supported by assessor observation. 

 
 

The choice and application of assessment methods must be consistent with these principles and will generally include: 



 

 

• Direct Observation 

• Written evidence (portfolio/workbook) 

• Centre set assignment 

• Centre set coursework 

• Oral examination 

• Professional/open discussion 

 
Delivery Team Requirements 

Tutors / Assessors 

• Tutors / Assessors should have a detailed knowledge of, and be competent in, the occupational requirements of the units 

• Tutors / Assessors should hold or be working towards the related professional qualifications for delivery and assessment as required 

• This competence will have been acquired either in direct employment in the occupational role to which the unit relates, or in employment as 
a manager, supervisor or in-house trainer of employees carrying out the role 

• It is unlikely that occupational competence will have been achieved in less than twelve months of employment but individuals with less 
experience could be considered as assessors if sufficiently occupationally competent 

 
Internal Quality Assurers (IQAs) 

• IQAs must have a thorough understanding of the structure, content and occupational requirements of the units that they are internally quality 
assuring. This understanding will have been acquired while either working directly within or delivering within the relevant occupational area in 
either an operational or a support function 

• The level of understanding must be sufficient to allow the IQA to judge whether the assessor has fully assessed learners against all the 
principles within the unit 

• It is unlikely that a person could have gained this level of understanding in less than twelve months of being employed but individuals with 
less experience could be considered as IQAs if they have the required level of experience, knowledge and understanding. 

 

Technical / Expert Witness 

Expert witnesses can be drawn from a wide range of people who can observe, ‘measure and examine performance against the industry and 

qualification principles. These can include; line managers and experienced individuals within a related sector-based organisation. The Technical 

Expert Witnesses should have proven practical experience and knowledge relating to the content of the principles being assessed. 

It is unlikely that someone could become an expert in their entire job role in less than twelve months of being employed in their industry. They 

could, however, very quickly become an expert in the content of a single unit if this was the focus of their job role. The assessor should make a 



 

 

judgement as to the level of expertise held by a potential Technical Expert Witness and, where necessary, this should be confirmed with the 

awarding organisation. 

Assessment Materials 

ETC Awards Ltd. (ETA) Assessment Materials are protected by copyright and are supplied only to Approved Centres for use solely for the purpose 

of the assessment of ETA learners. 

Instructions for Conducting Assessment 

the Approved Centre must either: 

• secure approval of in-house assessment material by ETA’s External Quality Assurance team prior to use 

• use ETA Assessment Materials 

• we recognise that reasonable adjustments may be considered at the time of assessment, please refer to the ETA Reasonable adjustments 

and considerations policy 

All approved centres must then handle and store securely all Assessment Materials in accordance with the following: 

• Assessment Material must be accessible to learners only during their programme 

• The Approved Centre must not make public in any format the contents of any materials either in part or in full. 

• Materials must be securely handled and under no circumstances shared with third party organisations or individuals 

• The Approved Centre must seek permission from ETA through the External Quality Assurance team if they want to convert Material for 

alternative storage, retrieval and delivery in electronic formats. 

All centre based assessment material must be agreed with ETA prior to use and will be subject to robust monitored during sampling and verification 

activity. 
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Level 3 Unit – Complying with statutory regulations and 
organisational safety requirements   



 

 

 

 

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.   

 
Unit introduction 

 

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 a responsible 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. 

 
Assessment 

 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment.



 

 

 
 Unit Reference Number  A/601/5013  

Qualification Framework  RQF 

Title  Complying with statutory 
regulations and 

organisational safety 
requirements   

Unit Level  Level 3 

Guided Learning Hours  35 

Unit Credit Value  5 

Unit Grading Structure  Pass / Fail 

 

 

Learning Outcome  Assessment Criteria - The learner can  
 
Criteria expansion 

1. Complying with 
statutory regulations 
and organisational 
safety requirements   

1.01 Comply with their duties and obligations as defined in the Health and Safety at Work Act 
 

 

1.02 Demonstrate their understanding of their duties and obligations to health and safety by:  

• 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 

 

1.03 Present themselves in the workplace suitably prepared for the activities to be undertaken 
 

 

1.04 Follow organisational accident and emergency procedures 
 

 

1.05 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 

1.06 Recognise and control hazards in the workplace 
 

 

1.07 Identify the hazards and risks that are associated with the following:  

• their working environment 

• the equipment that they use 

• materials and substances (where appropriate) that they use 

• working practices that do not follow laid down procedures 

 

1.08 Use correct manual lifting and carrying techniques 
 

 

1.09 Demonstrate one of the following methods of manual lifting and carrying: 

• lifting alone 

• with assistance of others 

• with mechanical assistance 

 

1.10 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 

• observing organisational safety rules, signs and hazard warnings 

• taking measures to protect others from any harm resulting from the work that they 
are carrying out 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Level 3 Unit – Using and interpreting engineering drawings  
                       and documents



 

 

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.   
 

Unit introduction 
 

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. 
 
Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment.



 

 

 Unit Reference Number  Y/601/5012  

Qualification Framework  RQF 

Title  Using and interpreting 
engineering drawings and documents 

Unit Level  Level 3 

Guided Learning Hours  35 

Unit Credit Value  5 

Unit Grading Structure  Pass / Fail 

 
 

 

Learning Outcome  Assessment Criteria - The learner can  
 
Criteria expansion 

1. Using and interpreting 
engineering drawings 
and documents 

1.01 Use the approved source to obtain the required data and documentation 
 

 

1.02 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 

 

1.03 Correctly identify, interpret and extract the required information 
 

 

1.04 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 

• 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 

1.05 Use the information obtained to ensure that work output meets the specification 
 

 

1.06 Use information extracted from documents to include one from the following: 

• 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 

1.07 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 

 

1.08 Deal promptly and effectively with any problems within their control and report those which 
cannot be solved 

 

1.09 Report any inaccuracies or discrepancies in documentation and specifications  



 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 
 

Level 3 Unit – Working efficiently and effectively in engineering



 

 

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 that it is 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. 
 
Unit introduction 
 

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.  
 
Assessment 
 
To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment.



 

 

 Unit Reference Number  K/601/5055  

Qualification Framework  RQF 

Title 
 Working efficiently and 

effectively in engineering 

Unit Level  Level 3 

Guided Learning Hours  25 

Unit Credit Value  5 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Working efficiently and 
effectively in 
engineering 

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

 

1.02 Prepare the work area to carry out the engineering activity 
 

 

1.03 Prepare to carry out the engineering activity, taking into consideration all of the following, as 
applicable to the work to be undertaken: 
• the work area is free from hazards and is suitably prepared for the activities to be 

undertaken  
• any required safety procedures are implemented 
• 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 
• job instructions are obtained and understood 
• the correct materials or components are obtained  
• storage arrangements for work are appropriate 
• appropriate authorisation to carry out the work is obtained 

 

 

1.04 Check that there are sufficient supplies of materials and/or consumables and that they meet 
work requirements 
 

 

1.05 Ensure that completed products or resources are stored in the appropriate location on 
completion of the activities 
 

 

 



 

 

 

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

 

1.07 Tidy up the work area on completion of the engineering activity 
 

 

1.08 Deal promptly and effectively with problems within their control and report those that cannot 
be resolved 

 

1.09 Deal with problems affecting the engineering process, to include two of the following: 
• materials 
• tools and equipment 
• drawings 
• job specification 
• quality 
• people 
• timescales 
• safety  
• activities or procedures 

 

1.10 Contribute to and communicate opportunities for improvement to working practices and 
procedures 

 

1.11 Make recommendations for improving to two of the following: 
• working practices 
• working methods 
• quality 
• safety 
• tools and equipment 
• supplier relationships 
• internal communication 
• customer service 
• training and development 
• teamwork  
• other 

 

1.12 Maintain effective working relationships with colleagues to include two of the following: 
• colleagues within own working group 
• colleagues outside normal working group 
• line management 

 



 

 

• external contacts 

1.13 Review personal training and development as appropriate to the job role  

1.14 Review personal development objectives and targets to include one of the following: 
• dual or multi-skilling 
• training on new equipment / technology 
• increased responsibility  
• understanding of company working practices, procedures, plans and policies 
• other specific requirements 

 

 
 



 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

Level 3 Unit – Designing Electronic Circuit Layouts  

                       Using CAD Tools 



 

 

Unit aim 
 

This unit covers the skills and knowledge needed to prove the competences required to design printed circuit 
boards, semi-conductor layouts, or thick, thin or flexible film circuits, using computer-aided design (CAD) 
hardware and software tools, in accordance with approved procedures.  The learner will be required to access 
the relevant design requirements and to extract all necessary information in order to carry out circuit layout 
operations.  The learner will be required to use CAD tools to complete circuit layout designs, ensuring that the 
operational and designed for manufacture requirements are met.  In the CAD design work, the learner will be 
expected to take into account all relevant fit, form and function aspects of the specified design, such as physical 
dimensions, materials to be used, position of circuit elements, access space for connectors/test points, 
connections between components and any special labelling. 
 
Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the CAD 
activities undertaken and to report any problems with these activities that they cannot personally resolve, or 
are outside their permitted authority, to the relevant person.  The learner will be expected to work with a 
minimum of 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 design procedures for the circuit types described above.  The learner will understand the CAD 
design process and its application and will know about the circuit production processes in adequate depth to 
provide a sound basis for carrying out the CAD design activities to the required specification.   
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 



 

 

 Unit Reference Number  K/504/9745  

Qualification Framework  RQF 

Title  Designing Electronic Circuit  

Layouts Using CAD Tools 

Unit Level  Level 3 

Guided Learning Hours  126 

Unit Credit Value  60 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Designing Electronic 
Circuit Layouts Using 
CAD Tools 

1.1 Produce designs that meet agreed requirements  

1.2 Create CAD circuit designs which meet all of the following requirements: 
• the target dimensions of the circuit 
• has built in test points (where applicable) 
• can facilitate access for local repair/maintenance 
• has appropriate connections required to/from the circuit  
• uses pitches appropriate to the specified components  
• has tracks of an appropriate thickness and width 
• has appropriate separation between conductive tracks 
• has bends in the tracks, of appropriate radius to the circuit requirements (speed, current) 
• meets required signal integrity parameters (such as capacitance, inductance, resistance, 

insulation voltages, EMC/EMI) 
• meets specified operating conditions (such as temperature, humidity, shock and 

vibration) 
• takes account of component orientation 
• takes into account any assembly schedule constraints (such as proximity of sensitive 

components to hot running items)  
• takes into account any financial constraints on the type of circuit or components to be 

used 

 

1.3 Create designs for one of the following types of circuit: 
• printed circuit board 
• semi-conductor layouts 
• flexible circuit 
• thick film circuit 
• thin film circuit 

 

1.4 Create one of the following circuit configurations:  



 

 

• single sided 
• double sided 
• multi-layer 
• flexi-rigid 
• silicon wafer 

1.5 Ensure the CAD design is compatible with one of the following production systems:  
• re-flow or wave soldering 
• hand soldering 
• semi-conductor die assembly 

 

1.6 Complete designs within agreed timescales  

1.7 Make a record of issues addressed in the development of designs  

1.8 Make sure that the design meets health and safety, environmental and other relevant 
regulations, directives, standards and guidelines 

 

1.9 Produce designs to one of the following standards:  
• organisational guidelines and codes of practice 
• CAD software standards 
• BS and ISO standards 

• other international standard (such as IPC) 

 

1.10 Make sure that designs are properly registered and filed  

1.11 Record details of the finished design in the company’s database, to meet all of the following 
requirements:  
• all relevant guidance/instructions for the circuit to be made 
• the circuit/project title, date, version/issue number 
• component list/wiring schedule/testing procedures 

• confirmation that the design meets the customer requirements 

 

2. Know how to Design 
Electronic Circuit 
Layouts Using CAD 
Tools  

2.1 Explain the specific safety precautions to be taken when working with computer-aided 
design (CAD) equipment (such as work environment ergonomics, repetitive strain injury 
(RSI), visual display unit (VDU) regulations) 

 

2.2 Explain the methods and procedures used to minimise the chances of infecting a computer 
with a virus 

 

2.3 Explain the implications if the computer they are using does become infected with a virus 
and the procedure to follow if it does 

 

2.4 Explain the principles of electronic circuit layout design   

2.5 Explain how electronic circuit designs should embrace fit, form and function principles  

2.6 Describe the types of drawing that can be produced by the CAD software (such as 
component drawings, assembly drawings, circuit diagrams, schematics, block diagrams, 
wiring diagrams, circuit board designs) 

 

2.7 Describe the symbols and abbreviations used in the design process   



 

 

2.8 Explain how to set out the track designs  

2.9 Explain how to use the CAD equipment design packages and tools to assist with the circuit 
design processes such as default settings and auto design rules 

 

2.10 Describe the characteristics of the components and materials that are used in circuit designs  

2.11 Explain the manufacturing processes for making unpopulated electronic circuits and semi-
conductor fabrications 

 

2.12 Explain the manufacturing processes for populating circuits with components and the 
processes used to finish the complete assembly  

 

2.13 Describe the difficulties that poor design can created for manufacturing processes   

2.14 Describe the international guidelines/standards on good circuit layout practise  

2.15 Describe failure modes and effects analysis (FMEA)  

2.16 Explain how the finished circuit will be used by the customer   

2.17 Explain how to meet the requirements set out in the design specification   

2.18 Describe the company’s procedures, standards and guidelines to be followed for CAD-
based electronic circuit design 

 

2.19 Explain how to access, recognise and use a wide range of standard electronic component 
symbol libraries from the CAD equipment   

 

2.20 Describe the national and international legislation, statutory and non-statutory regulations, 
industry and national standards, industry guidelines and professional codes that apply to 
CAD-based electronic design activities (such as BS, ISO and IPC) 

 

2.21 Explain how to formally register, record, store and protect (legally and physically) newly-
completed circuit designs in the company’s documentation system  

 

2.22 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 



 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 
 

Level 3 Unit – Evaluating and Recommending Circuit Design               

                       Options



 

 

Unit aim 
 

This unit covers the competences required for leading continuous improvement (Kaizen) activities in the 
workplace.  It involves approving the plan for the Kaizen process for the agreed work area/activity, to include 
plan, do, check, act, and to agree quantifiable objectives and targets for the improvement activity.  The 
activities undertaken will include the identification of all forms of waste, and problems or conditions within the 
work area or activity where improvements can be made.  The learner will need to focus on leading the 
improvement activities which would give business benefits such as reduced product cost, increased capacity 
and/or flexibility, improved safety, improved regulatory compliance, improved quality, improved customer 
service, improvements to working practices and procedures, reduction in lead time and reduction/elimination 
of waste. 
 
The learner will also be required to lead the production of changes to standard operating procedures (SOPs), 
which could include cleaning of equipment, maintenance of equipment, health and safety practices and 
procedures, process procedures, manufacturing operations and quality improvements. 
 
Unit introduction 
 

The learner’s responsibilities will require you to comply with organisational policy and procedures for the 
activities undertaken, and to report any problems that you cannot solve, or that are outside your responsibility, 
to the relevant authority.  The learner will be expected to take full responsibility for your own actions within the 
activity, and for the quality and accuracy of the work that you carry out. 
 
The learner’s underpinning knowledge will provide a good understanding of the Kaizen activity and the area 
in which you are working and will provide an informed approach to the techniques and procedures used.  The 
learner will need to understand the Kaizen principles and their application, in adequate depth to provide a 
sound basis for carrying out the activities to the required criteria. 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 



 

 

 Unit Reference Number  M/504/9746  

Qualification Framework  RQF 

Title  Evaluating and Recommending Circuit Design 
Options 

Unit Level  Level 3 

Guided Learning Hours  154 

Unit Credit Value  70 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Evaluating and 
Recommending Circuit 
Design Options 

1.1 Evaluate, prioritise and recommend design options according to intended use  

1.2 Take into account all of the following when evaluating circuit design options:  
• the budget for the design 
• any safety, legal or environmental considerations 
• the target dimensions of the circuit 
• substrate material to be used 
• quality standards to be achieved 
• type of circuit (such as digital, analogue, hybrid) 
• the design function and operation 
• connections required to/from the circuit 
• any built in test points (where applicable) 
• accessibility requirements for servicing 
• any special types of components to be used 
• any design constraints 
• the technology of the circuit design (such as single sided, double sided, multi-layer, 

flexible or rigid, wafers or dies) 
• operating conditions (such as temperature, humidity, shock, EMC/EMI and vibration) 

 

1.3 Obtain relevant information on the circuit design options from one of the following sources: 
• the client 
• industry standards 
• technical journals 
• technical manuals/handbooks 

 

1.4 Evaluate circuit design options for one of the following: 
• power supplies (such as switched mode, series regulation, shunt regulation)  
• motor control systems (such as closed loop servo system, inverter control) 

 



 

 

• sensor/actuator circuits (such as linear, rotational, temperature, photo-optic, flow, level, 
pressure) 

• digital circuits (such as process control, microprocessor, logic devices, display devices) 
• signal processing circuits (such as frequency modulating/demodulating, amplifiers, 

filters) 
• alarms and protection circuits 
• analogue to digital conversion/digital to analogue conversion hybrid circuits 
• communication device circuits 
•  other circuit types (specify) 

1.5 Evaluate and recommend design options for one of the following: 
• printed circuit boards 
• semi-conductor layouts 
• flexible film circuits 
• thick film circuits 
• thin film circuits 

 

1.6 Present recommended design options clearly and in the required format, by the following 
methods:  
• verbal report 
Plus one other method from the following: 
• electronic mail 
• computer based presentation 
• written/typed report 
•  other appropriate media (such as web based tools) 

 

1.7 Confirm that the design options are acceptable and note feedback for further design work  

1.8 Assess the impact of their design in all relevant areas  

1.9 Ensure that the recommended designs conform to one of the following standards:  
• organisational guidelines and codes of practice 
• client format and standards 
• BS and ISO standards 

• other international standards (such as IPC) 

 

1.9 Ensure that the recommended designs conform to one of the following standards:  
• organisational guidelines and codes of practice 
• client format and standards 
• BS and ISO standards 
•  other international standards (such as IPC) 

 

2. Know how to evaluate 
and recommend Circuit 
Design Options 

2.1 Explain the specific health, safety and environmental implications associated with various 
design concepts for the specified circuits (such as hazards associated with particular forms 
of manufacture, the need to specify the use of non-toxic chemicals wherever possible, the 
use of lead free solders where applicable, heat and dirt, safe disposal of waste products)  

 



 

 

2.2 Explain how to establish the detailed requirements for the circuit design  

2.3 Explain the basic principles of how the electronic circuit functions, its operating sequence, 
the function/purpose of individual units/components and how they interact 

 

2.4 Describe the component and material characteristics relevant to the circuit design   

2.5 Explain how to identify relevant sources of information about the circuit design options and 
how to obtain the information 

 

2.6 Explain how to establish and compare the costs associated with given design options    

2.7 Describe the evaluation methods and how to use them to evaluate the various design 
options 

 

2.8 Describe the level of detail needed to prepare a recommendation for given designs  

2.9 Explain how to present their circuit design recommendations (using drawings, Boolean 
algebra, truth tables, logic symbols, circuit diagrams, high level description language or 
other appropriate forms of presentation)  

 

2.10 Explain the techniques that can be used for presenting technical information (such as 
verbally, one to one, one to many, in written form, using diagrams, drawings or other 
technical information techniques like web based tools) 

 

2.11 Describe the types of drawing that can be used for circuit designs (such as component 
drawings, assembly drawings, schematic, circuit diagrams, block diagrams, wiring diagrams, 
circuit board designs)  

 

2.12 Explain the legislation, regulations, directives, standards and guidelines that apply to the 
recommended design options and to the implementation of the options 

 

2.13 
 

Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 
 



 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

Level 3 Unit – Providing Technical Guidance to Others



 

 

Unit aim 
 

This unit covers the skills and knowledge needed to prove the competences required to provide guidance to 
others on work-related technical matters, in accordance with approved procedures.  The learner will be 
expected to provide technical guidance to others who may be involved in a range of activities, such as design 
production, operational support, maintenance, or product/process capability/performance measurement.  The 
learner will be required to identify suitable opportunities for offering technical guidance, to plan and apply 
appropriate methods for providing guidance and to keep their methods under review so that they can modify 
their approach when necessary. 
 
The learner’s responsibilities will require them to comply with organisational policy and procedures when 
providing the technical guidance and to report any problems with these activities that they cannot personally 
resolve, or are outside their permitted authority, to the relevant people.  The learner will be expected to work 
with a minimum of supervision, taking personal responsibility for their own actions and for the quality and 
accuracy of the guidance that they give. 

 

Unit introduction 
 

The learner’s knowledge will provide a good understanding of their work and will provide an informed approach 
to the methods, techniques and procedures for providing technical guidance.  The learner will understand the 
design and/or manufacturing processes being used and their application, in adequate depth to provide a sound 
basis for giving technical guidance at the appropriate times. 
 
The learner will understand the safety precautions to be observed in the workplace where they provide 
technical guidance.  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. 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 

 



 

 

 Unit Reference Number  T/504/9747  

Qualification Framework  RQF 

Title  Providing Technical Guidance to Others 

Unit Level  Level 3 

Guided Learning Hours  70 

Unit Credit Value  35 

Unit Grading Structure  Pass / Fail 

 
 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Providing Technical 
Guidance to Others 

1.1 Work safely in accordance with the regulations for their work environment  

1.2 Assess work methods and procedures for their suitability and technical feasibility  

1.3 Provide colleagues with valid and up-to-date information, advice and guidance as necessary  

1.4 Provide technical guidance for one of the following groups of people:  
• colleagues in the same work group 
• those in associated work teams 
• others working on related technical activity areas 

 

1.5 Provide technical guidance for one of the following activities:  
• design activities (such as electronic components, printed circuit boards, semi-conductor 

layouts, thick, thin or flexible film circuits)  
• production activities (such as semiconductor wafer processing, die assembly/test, 

component manufacture, circuit assembly) 
• operational activities (such as movement of materials, quality systems and audit, 

scheduled safety audits and risk assessments) 
• maintenance activities (such as planned preventive maintenance, part/sub-assembly 

exchange, breakdown response, maintenance records systems, line setting, six sigma or 
SPC) 

• equipment capability/performance measurement (such as six sigma or SPC) 

 

1.6 Provide technical guidance for all of the following situations:  

• ensuring the continued supply and efficient use of resources  

• ensuring that the most appropriate work methods are used 

• verifying that materials used in the design or processing activities are within specification 
requirements 

• clarifying technical details with others for the design or processing activities 

• monitoring outputs of the process and comparing these with the specifications 

• confirming that all relevant regulations, directives and guidelines are complied with 

 



 

 

• anticipating and preventing operational problems, where possible 

• analysing and solving any unforeseen operational problems 
 

1.7 Provide technical guidance by the following methods:  
• verbally 
Plus by one other method from the following: 

• electronic mail 

• computer based presentation 

• written/typed report 

•  other appropriate media 

 

1.8 Anticipate potential problems and choose which action to take to deal with them  

1.9 Analyse problems in full and choose effective solutions that will maintain the quality and 
progress of the work 

 

1.10 Carry out both of the following:  

• reporting problems found during the monitoring process 

•  recording deviations from agreed plans and schedules 

 

2. Know how to Provide 
Technical Guidance to 
Others 

2.1 Explain the specific safety precautions to be taken in the work areas where technical 
guidance is being given to others 

 

2.2 Explain the importance of wearing protective clothing and other appropriate safety 
equipment in hazardous or clean room environments when giving technical guidance 

 

2.3 Explain how to obtain the relevant personal protective equipment (PPE) and how to check 
that it is in a safe and usable condition  

 

2.4 Describe the regulations, directives and guidelines that are relevant to the workplace 
activities, and how to specify them 

 

2.5 Explain how to obtain information on regulations, directives and guidelines   

2.6 Explain how to obtain and interpret drawings, charts, specifications and other documents 
that can be used when giving technical guidance 

 

2.7 Explain the organisational processes and procedures regarding intellectual property related 
to guidance given 

 

2.8 Explain how to identify opportunities for giving technical guidance and support   

2.9 Explain how to plan and prepare for providing technical guidance   

2.10 Describe the methods and techniques involved in problem solving   

2.11 Explain how to review and adjust approaches to the provision of technical guidance in the 
light of experiences gained (such as offering written summaries of guidance)  

 

2.12 Describe the techniques that can be used for providing or presenting technical guidance 
(such as verbally, one to one, one to many, in written form, using diagrams, drawings or 
other technical information, electronic presentations and web based tools)  

 



 

 

2.13 Describe the organisational reporting processes and procedures to be observed both 
internally and externally 

 

2.14 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Identifying and Following Clean Room/Clean  
                       Work Area Protocols 
 
 



 

 

Unit aim 
 
This unit covers the skills and knowledge needed to prove the competences required to identify and follow 
clean room and/or clean work area protocols, in accordance with approved procedures.  The clean rooms and 
clean work areas will include wafer processing or die assembly and test facilities.  In particular, the learner will 
be expected to follow any prescribed preparatory activities for the clean work area, to use work methods that 
satisfy organisational and industry protocols, to wear and care for appropriate personal protective clothing and 
to follow requirements in relation to their own clothing and accessories.  

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures relating to 
working in clean rooms and clean work areas and to report any problems with the protocols that they cannot 
personally resolve, or are outside their permitted authority, to the relevant people.  The learner will be expected 
to work with a minimum of supervision, taking full responsibility for their own actions and ensuring that they 
comply with approved organisational procedures relating to the clean room and clean work areas. 
 
The learner’s knowledge will provide a good understanding of their work and will provide an informed approach 
to complying with approved clean room and clean work area procedures.  The learner will understand the 
organisational protocols for clean room and clean work areas and their application, in adequate depth to 
provide a sound basis for carrying out the activities to the required specification.   
 
The learner will understand the health, safety and cleanliness precautions required when working in a clean 
room or clean work area environment and with the associated 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. 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 



 

 

 Unit Reference Number  F/504/9749  

Qualification Framework  RQF 

Title 
 Identifying and Following Clean 

Room/Clean Work Area Protocols 

Unit Level  Level 3 

Guided Learning Hours  28 

Unit Credit Value  7 

Unit Grading Structure  Pass / Fail 

 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Identifying and 
Following Clean 
Room/Clean Work Area 
Protocols 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Complete all of the following preparatory tasks prior to working in a clean room or clean 
work area:  

• use the correct issue of job instructions and specifications 

• follow risk assessment procedures and COSHH regulations  

• ensure that they are appropriately dressed and uncontaminated before entering the area 

• carry out activities in line with organisational procedures 
• store records of their activities, in accordance with appropriate procedures 

 

1.3 Use clean room/work area protocols for one of the following wafer processing or die 
assembly/test activities: 
• photolithography 
• etching (wet/dry) 
• diffusion 
• deposition 
• implantation 
• final inspection/probe 
• wafer saw 
• die fix  
• wire bond 
• mould 
• trim/form  
• debled mark/plate 
• test 
• other activity (specify)  

 



 

 

1.4 Recognise industrial processes, tools, equipment and materials that have the potential to 
cause harm 

 

1.5 Check for hazards in the workplace in line with agreed and approved procedures  

1.6 Identify any potential hazards and take appropriate action to minimise the risk from them  

1.7 Identify potential hazards and follow all company clean room/clean work area 
regulations/procedures relating to:  
• process contamination from cosmetics (such as make up, deodorants, perfumes, 

aftershaves) 
• loose clothing and jewellery (in proximity to machines, processes and sensitive materials) 
• process contamination from wearing their own clothing  
• the potential for losing contact lenses 
• introduction of dirt and contaminants from external footwear 
• electrostatic discharge (ESD) 

 

1.8 Identify and follow protocol methods and procedures that satisfy all of the following:  
• the safety of people 
• contamination/integrity of the product 
• contamination/integrity of the clean room/work area 
• appropriate industry standards and protocols 

 

1.9 Satisfy all of the following company clean room/clean work area methods and procedures:  
• use appropriate clothing/personal protective equipment (PPE) (such as suits, gowns, 

coats, hoods, hats, caps, helmets, other headwear, boots, overshoes, other forms of 
footwear, safety goggles, visors, gloves) 

• comply with hazard protection (such as breathing apparatus, gloves, apron/smock, other 
forms of PPE or clothing required, ESD equipment) 

• deal appropriately with damaged or dirty clothing/PPE (such as reporting damage, 
replacement, safe removal and cleaning or disposal, subjected to acid/hazardous 
substance spills, damaged/dirty labelling) 

• store specified clothing/PPE correctly when not in use 
• ensure the proper cleaning/laundering/maintenance of clothing/PPE 
• report any hazards breaches of protocol 

 

1.10 Report any hazards identified and any actions they have taken  

2. Know how to Identify 
and Follow Clean 
Room/Clean Work Area 
Protocols 

2.1 Explain the specific safety precautions to be taken when working in a clean room or clean 
work area environment 

 

2.2 Explain the correct fitting and use of clothing and personal protective equipment (PPE) that 
must be worn in a clean room or clean work area (such as for body, hands, eyes, ears, feet, 
mouth and face) 

 

2.3 Explain the correct use of electrostatic discharge (ESD) equipment (such as mats, earthing 
points and straps) 

 



 

 

2.4 Explain the hazards associated with working in a clean room or clean work area, with 
manufacturing/processing equipment (such as heat, radiation, chemicals, static electricity, 
high voltages, trapping points on equipment) 

 

2.5 Explain how to identify and deal with hazards and how to minimise their risks (such as 
escape of gases, acids, hazardous chemicals, hazardous equipment or processes, heat and 
radiation)   

 

2.6 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.7 Explain how to obtain the necessary authority to enter the clean room or clean work area 
and any specific permit-to-work procedures that are required 

 

2.8 Describe the classification of the relevant clean room or clean work area, and how this 
impacts upon them 

 

2.9 Explain the industry standards/classifications for clean rooms and clean work areas  

2.10 Describe the company requirements for clothing and personal protective equipment required 
and the reasons why such clothing and equipment must be used 

 

2.11 Describe the procedures and methods for maintaining issued clothing and personal 
protective equipment 

 

2.12 Explain how to apply procedures for dealing with damaged or dirty clothing and personal 
protective equipment 

 

2.13 Explain how to store issued clothing and personal protective equipment correctly  

2.14 Describe the laundering/cleaning/maintenance procedures relating to the issued clothing 
and personal protective equipment 

 

2.15 Explain the policy and procedures relating to personal items (such as cosmetics, jewellery, 
contact lenses, footwear, own clothing) 

 

2.16 Explain how certain cosmetics can contaminate the manufacturing process and seriously 
affect the quality of the finished product   

 

2.17 Explain the company reporting procedures and how to complete the necessary 
documentation 

 

2.18 Describe the sources of expert help if they have problems with the activities that they cannot 
resolve or are outside their permitted authority 

 

2.19 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 
 
 

 

 

 

 



 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Monitoring and Analysing Data from  
                       Semiconductor Processes 

 
 



 

 

Unit aim 
 
This unit covers the skills and knowledge needed to prove the competences required to monitor and analyse 
data from semiconductor manufacturing processes, in accordance with approved procedures.  The learner will 
be required to access the appropriate specifications, to check that they are of the latest issue and to extract 
all necessary information, in order to monitor and analyse data from a wafer fabrication or die assembly and 
test process.  The learner will be expected to use approved organisational procedures to collect and analyse 
the semiconductor process data and to present this in an approved format.  The learner will also be expected 

to produce reports of their monitoring and analysis of data (which may include functional D, process yield, 
process capability (Cpk), cycle time), which was collected using appropriate tools and methods (such as 
statistical process control (SPC) and failure mode and effect analysis (FMEA)). 

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
monitoring and analysing semiconductor processes and to report any problems with these activities that they 
cannot personally resolve, or are outside their permitted authority, to the relevant people.  The learner will be 
expected to work with a minimum of 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 monitoring/analysis procedures to semiconductor manufacturing processes.  The learner will 
understand the organisational requirements and procedures for monitoring and analysing data and their 
application and they will know about the specific semiconductor process being monitored, in adequate depth 
to provide a sound basis for carrying out the activities to the required specification. 
 
The learner will understand the safety precautions required when working in a semiconductor-processing 
environment and with the equipment that is used.  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. 
  
 



 

 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  A/504/9751  

Qualification Framework  RQF 

Title 
 Monitoring and Analysing Data from 

Semiconductor Processes 

Unit Level  Level 3 

Guided Learning Hours  77 

Unit Credit Value  35 

Unit Grading Structure  Pass / Fail 

 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Monitoring and 
Analysing Data from 
Semiconductor 
Processes 

1.1 Work safely in accordance with the regulations for their work environment  

1.2 Ensure that they have the necessary test data on which to conduct the analysis  

1.3 Carry out all of the following during the data monitoring and analysis activities:  

• use the correct issue of drawings, job instructions and specifications 

• follow risk assessment procedures and COSHH regulations  

• follow clean room/work area protocols 

• carry out all activities in line with organisational procedures 

•  store records of the data analysis in accordance with appropriate procedures  

 

1.4 Resolve promptly any inconsistencies in the data  

1.5 Analyse the data using approved methods and procedures  

1.6 Check that the data analysis is accurate and thorough and takes account of the test 
conditions 

 

1.7 Compare the analysis against the product or asset specification and identify any faults or 
variations from specification 

 

1.8 Record the results of the analysis in the appropriate format  

1.9 Monitor and analyse data for one of the following wafer processing or die assembly/test area 
processes:  
• photolithography 
• etching (wet/dry) 
• diffusion 
• deposition 
• implantation 
• final inspection/probe 
• wafer saw 

 



 

 

• die fix  
• wire bond 
• mould 
• trim/form  
• debled mark/plate 
• test 
• other process (specify) 

1.10 Use monitoring and analysis methods and procedures which satisfy all of the following:  
• quality requirements (such as statistical process control (SPC), failure mode effect 

analysis (FMEA)) 
• the frequency of the monitoring and analysis required 
• the aspects, characteristics and complexity of data being monitored/analysed (such as  

functional D, process yield, process capability (Cpk), cycle time) 

• applying various designed experiments 

 

1.11 Prepare reports for monitoring/analysis purposes, which include three of the following:  

• customer reports 

• design of experiments 

• manufacturing data 

• process control data 

• quality control data 

 

1.12 Present reports of activities by the following methods: 
• verbally 
Plus one other method from the following: 
• electronic mail 
• computer based presentation 
• written/typed report 
• other appropriate media (such as web based tools) 

 

2. Know how to Monitor 
and Analysing Data 
from Semiconductor 
Processes 

2.1 Explain the specific safety precautions to be taken when undertaking monitoring/analysis of 
semiconductor processes  

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst carrying out the 
monitoring and analysis activities (such as protective suits, gloves, eye protection)  

 

2.3 Explain the hazards associated with working in a semiconductor processing environment 
(such as heat, radiation, chemicals, electrostatic discharge (ESD)) and how to minimise 
them  

 

2.4 Explain the correct use of electrostatic discharge (ESD) equipment (such as mats, earthing 
points and straps) 

 

2.5 Explain how to obtain the necessary authority to enter the relevant work areas and any 
specific permit-to-work procedures that are used    

 



 

 

2.6 Explain how to obtain and use specifications for the product, assets or processes being 
monitored/analysed 

 

2.7 Describe the basic operating principles of other semiconductor processes and how they 
relate to the particular area in the process being monitored and analysed 

 

2.8 Explain the related processes in other areas of a semiconductor facility undertaking wafer 
processing and die assembly/test processes 

 

2.9 Describe the tools, methods and techniques used to monitor and analyse semiconductor 
processes and how to use them for the process being monitored and analysed (such as 
statistical process control (SPC), failure mode effect analysis (FMEA)) 

 

2.10 How to explain the terms and how to calculate mean, median, mode, standard deviation, 
range and variance 

 

2.11 How to explain and calculate process capability (Cp and Cpk)  

2.12 Describe the meaning of a failure mode, failure effect or failure cause  

2.13 Describe the rating scale used in potential failure modes and effects projects (to include the 
severity rating scale, the occurrence rating scale and the detection rating scale) 

 

2.14 Explain how to calculate and use risk priority numbers (RPN)  

2.15 Explain how to carry out a design of experiment project and the tools and techniques used  

2.16 Explain where to obtain the data required to carry out the design of experiment  

2.17 Explain how to calculate the sample size to be used in the design of experiment  

2.18 Explain what is meant by Alpha risk and Beta risk  

2.19 Describe the formats and levels of detail required for recording and preparing reports for the 
relevant categories of data being monitored/analysed  

 

2.20 Describe the suitable methods for the presentation of data (such as in tables, charts, 
graphically)  

 

2.21 Explain how and why experiments are designed and implemented and by whom   

2.22 Explain the problems that can occur with the data monitoring and collection activities and 
how they can be avoided  

 

2.23 Describe the sources of expert help if they have problems with the activities that they cannot 
resolve or are outside their permitted authority   

 

2.24 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Adjusting and Sustaining Semiconductor  
                       Processes 

 
 
 



 

 

Unit aim 
 
This unit covers the skills and knowledge needed to prove the competences required to adjust and sustain 
semiconductor-manufacturing processes, in accordance with approved procedures.  The learner will be 
required to access the appropriate specifications, to check that they are of the latest issue and to extract all 
necessary information, in order to adjust and sustain a wafer fabrication or die assembly/test process.  The 
learner will be expected to carry out a range of general support tasks, to use appropriate process adjustment 
methods and to report and record data on their work in suitable form such as charts, tables and narrative. The 
learner will be expected to use approved organisational procedures for adjusting and sustaining semiconductor 
processes and they will be expected to communicate the details of their activities to the relevant people. 

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for 
adjusting and sustaining the semiconductor processes and to report any problems with these processes that 
they cannot personally resolve, or are outside their permitted authority, to the relevant people.  The learner 
will be expected to work with a minimum of supervision, taking full responsibility for their own actions and for 
the quality and accuracy of the work that they undertake.       
 
The learner’s knowledge will provide a good understanding of their work and will provide an informed approach 
to adjusting and sustaining semiconductor manufacturing processes.  The learner will understand the 
organisational requirements and procedures for adjusting and sustaining the semiconductor processes and 
their application and they will know about the semiconductor processes being adjusted/sustained, in adequate 
depth to provide a sound basis for carrying out the activities, correcting out-of-specification processes and 
ensuring that the output is to the required specification.  
 
The learner will understand the safety precautions required when working in a semiconductor-processing 
environment and with the associated 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. 
 
 



 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  F/504/9752  

Qualification Framework  RQF 

Title 
 Adjusting and Sustaining 

Semiconductor Processes 

Unit Level  Level 3 

Guided Learning Hours  77 

Unit Credit Value  40 

Unit Grading Structure  Pass / Fail 

 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Adjusting and 
Sustaining 
Semiconductor 
Processes 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Follow all relevant setting up and operating specifications for the products or assets being 
configured 

 

1.3 Follow the defined procedures and set up the equipment correctly ensuring that all operating 
parameters are achieved 

 

1.4 Carry out all of the following during the adjusting and sustaining activities:  

• use the correct issue of drawings, job instructions and specifications 

• follow risk assessment procedures and COSHH regulations  

• follow clean room/work area protocols 

• carry out activities in line with organisational procedures 

• store records in accordance with appropriate procedures  

 

1.5 Adjust and sustain one of the following wafer processing or die assembly/test area 
processes: 
• photolithography 
• etching (wet or dry) 
• diffusion 
• deposition 
• implantation 
• final inspection/probe 
• wafer saw 
• die fix  
• wire bond 
• mould 
• trim/form  

 



 

 

• debled mark/plate 
• test 

• other process (specify) 

1.6 Adjust and sustain semiconductor processes, taking account of all of the following:  
• organisational requirements (such as batch size, instructions and guidelines) 
• customer requirements 
• equipment/process guidelines/specifications/process recipe/instructions 
• frequency of adjustments required 
• characteristics and complexity of the semiconductor processes being adjusted/sustained 

 

1.7 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.8 Check that the configuration is complete and that the equipment operates to specification  

1.9 Complete all relevant documentation accurately and legibly  

1.10 Prepare information related to sustaining semiconductor processes in two of the following 
categories:  
• manufacturing progress reports/charts/data 
• process control reports/charts/data 
• quality control reports/charts/data 

 

1.11 Present reports of the activities by the following methods:  
• verbally 
Plus one other method from the following: 
• electronic mail 
• computer based presentation 
• written/typed report 
• other appropriate media (such as web based tools) 

 

2. Know how to Adjust and 
Sustaining 
Semiconductor 
Processes 

2.1 Explain the specific safety precautions to be taken when undertaking adjusting or sustaining 
of semiconductor processes  

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst adjusting or sustaining 
semiconductor processes (such as protective suits, gloves, eye protection, special 
equipment for dealing with hazardous chemicals) 

 

2.3 Explain the hazards associated with working in a semiconductor-processing environment 
(such as heat, radiation, chemicals, electrostatic discharge (ESD), high voltages, trapping 
points) 

 

2.4 Explain the correct use of electrostatic discharge (ESD) equipment (such as mats, 
earthing/testing points and straps) 

 

2.5 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 



 

 

2.6 Explain how to obtain the necessary authority to enter the relevant work areas and any 
specific permit-to-work procedures that are used  

 

2.7 Describe the configuration and operating specifications that are used for adjusting and 
sustaining equipment in the wafer processing or die assembly/test area, where they are 
responsible for these activities 

 

2.8 Explain how to obtain and use process specifications and/or equipment manuals and 
specifications, for adjusting and sustaining wafer processing or die assembly/test processes 

 

2.9 Describe the basic operating principles of the semiconductor processes and how they relate 
to the area being adjusted/sustained 

 

2.10 Explain how all the other principal areas of a semiconductor facility function within the 
overall spectrum of device fabrication/die assembly and test processes 

 

2.11 Describe the organisational procedures for undertaking the prescribed adjusting/sustaining 
activities and how to implement them in the given work area 

 

2.12 Describe the importance of carrying out the activities without causing unnecessary 
disruption to the manufacturing activities 

 

2.13 Explain the formats and levels of detail required, for recording and reporting 
adjusting/sustaining activities and their outcomes  

 

2.14 Explain the problems that can occur as a result of adjusting/sustaining activities and how 
they can be avoided 

 

2.15 Describe the sources of expert help if they have problems with the activities that they cannot 
resolve or are outside their permitted authority 

 

2.16 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve  

 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Selecting and Preparing Materials and  
                       Components for Manufacturing          

 
 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to select and prepare 
materials and components for wafer processing, die assembly/test, printed circuit board manufacture, printed 
circuit assembly, electronic component manufacture, flexible film circuitry, thin film circuitry, or thick film 
circuitry work, in accordance with approved procedures.  The learner will be required to access the appropriate 
specifications, to check that they are of the latest issue and to extract all necessary information, in order to 
identify which materials (consumables and components) are needed and to obtain them in the quantities 
required.  The learner will be expected to check the condition of components and materials against 
manufacturing operation requirements.  The learner will also review the need for and undertake any required 
specific treatments or preparatory actions. 
 
Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
selection and preparation activities undertaken and to report any problems with these activities that they 
cannot personally resolve, or are outside their permitted authority, to the relevant person.  The learner will be 
expected to undertake these activities with a minimum of supervision, taking 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 material selection and preparation procedures.  The learner will understand the work requirement 
and its application and will know about the overall manufacturing operations, in adequate depth to provide a 
sound basis for carrying out the activities to the required specification.   
 
The learner will be expected to know about specific safety precautions as they relate to the activities they are 
involved with and how they, in turn, link with nationally recognised regulations like those associated with 
COSHH.  In addition, the learner will be aware of potential hazards and the precautions that can be taken to 
minimise associated risks.  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. 
 
 



 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 Unit Reference Number  L/504/9754  

Qualification Framework  RQF 

Title 
 Selecting and Preparing Materials and 

Components for Manufacturing 

Unit Level  Level 3 

Guided Learning Hours  63 

Unit Credit Value  18 

Unit Grading Structure  Pass / Fail 

 

 
 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Selecting and 
Preparing Materials 
and Components for 
Manufacturing 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the selection and preparation of the materials and 
components:  
• use the correct issue of drawings, specifications, job/order instructions and procedures 
• follow clean work area protocols, where appropriate  
• use grounded wrist straps and other electrostatic discharge (ESD) precautions, as 

appropriate 
• requisition/obtain all materials/parts 
• use manufacturers COSHH data sheets and risk assessments 

• deal with any problems within their capability/authority and report any problems that they 
cannot solve 

 

1.3 Obtain the required materials and check them for quantity and quality  

1.4 Select and prepare materials and components for one of the following manufacturing 
processes:  
• wafer processing 
• die assembly/test  
• printed circuit board manufacture 
• printed circuit board assembly 
• electronic component manufacture 
• flexible film circuits 
• thick film circuits 
• thin film circuits 

 



 

 

• other process (specify) 

1.5 Determine how the materials need to be prepared  

1.6 Obtain material/component specifications from company information sources, to include all 
of the following:  
• documentation (such as work orders, contracts, memos, plans/designs, purchase 

orders) 
• standard operating procedures (such as process control sheets/charts, quality 

standards) 
• material/component supplier information 
• schedules 

 

1.7 Carry out the preparations using suitable equipment  

1.8 Prepare all of the following materials/components for the manufacturing operations:  
• consumable materials (such as chemicals for cleaning, solutions for gold, silver or nickel 

plating, fluxes, solder, wire, strapping, wipes, adhesives) 
• components/materials to be used in the manufacture (such as plastic housings, 

connector pins, test point receptacles, capacitors, resistors, inductors, semiconductor 
wafers, edge connectors) 

 

1.9 Carry out all of the following preparations on the materials/components to be used:  

• check condition of components and materials (such as types as specified, freedom from 
obvious signs of damage, within specified use dates) 

• conduct any preparatory treatments of components (such as cleaning with chemical 
solutions, plating, heat treatments) in accordance with data sheets 

• set out materials and components for use (such as surface mount components for 
printed circuit board assembly in suitable cassettes, wafers/parts in trays/special jigs) 

 

1.10 Report the completion of preparations to the relevant people, in line with organisational 
procedures, using the following methods: 
• verbally 
Plus one more method from the following: 
• electronic mail 
• computer-based  
● written/typed 
● other appropriate media (such as web based tools) 

 

1.11 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

2. Know how to Select and 
Preparing Materials and 
Components for 
Manufacturing 

2.1 Explain the specific safety precautions to be taken when selecting and preparing materials 
and components for defined manufacturing operations  

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst selecting and preparing 
materials and components and where to obtain it 

 



 

 

2.3 Explain the hazards associated with working in operational environments within electronic 
component manufacture, manufacturing processes or assembly and wiring (such as heat, 
radiation, chemicals, electrostatic discharge (ESD), high voltages, projected cut wire ends, 
equipment trapping points)  

 

2.4 Explain the correct use of electrostatic discharge (ESD) equipment (such as mats, earthing 
points and straps) 

 

2.5 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.6 Describe the specific materials that are needed for the manufacturing operations  

2.7 Explain how to identify the materials that are to be used   

2.8 Explain how to obtain and use the organisation’s material and components requirements 
information for their selection and preparation activities  

 

2.9 Explain how to obtain and use manufacturers data sheets for the selection and preparation 
of materials 

 

2.10 Describe the factors that would make the materials unusable in the manufacturing 
operations (such as end of life dates, contamination) 

 

2.11 Describe the preparations to be carried out on the materials and components prior to the 
manufacturing operations 

 

2.12 Explain the safe handling requirements for the materials and consumables and how they 
relate to COSHH regulations (such as chemicals giving off fumes)  

 

2.13 Describe the problems that can occur when selecting and preparing materials and 
components for the work areas and activities concerned and what can be done about them 

 

2.14 Describe the preparations required for the area of work concerned, and how to undertake 
such preparations  

 

2.15 Explain the handling requirements for the selected materials and components   

2.16 Explain how to obtain the necessary authority to enter the relevant work areas and any 
specific permit-to-work procedures that are used 

 

2.17 Explain how to record the completion of the selection and preparation activities and whom to 
report this to within the organisation  

 

2.18 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 
 
 
 
 



 

 

 
 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Preparing Manufacturing Systems Equipment  
                       for Operation 

 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to prepare manufacturing 
systems equipment for a semiconductor wafer processing or die assembly/test operation, printed circuit board 
manufacture, printed circuit assembly operation, electronic component manufacture, or thin film, thick film or 
flexible film circuitry manufacture, in accordance with approved procedures.  In particular, the learner will be 
expected to prepare the specific system for operation, to conduct a number of generalised preparations that 
support manufacture, to review the equipment/system set-up information, to check all key safety aspects and 
to report the completion of their preparation activities.  The equipment and systems covered include those 
used for electronic component manufacture, manufacturing processing or wiring and assembly activities. 

 
Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
preparation activities undertaken and to report any problems with those activities to the relevant authority.  The 
learner will be expected to work with a minimum of supervision, taking responsibility for their own actions and 
for the quality and accuracy of the work that they produce. 
 
The learner’s knowledge will provide a good understanding of their work and will provide an informed approach 
to applying the equipment preparation procedures.  The learner will understand the equipment used and the 
preparations required, in adequate depth to provide a sound basis for carrying out the activities to the required 
specification. 
 
The learner will understand the safety precautions to be taken when working in the manufacturing environment 
and with the associated 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. 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 



 

 

 Unit Reference Number  R/504/9755  

Qualification Framework  RQF 

Title 
 Preparing Manufacturing Systems 

Equipment for Operation 

Unit Level  Level 3 

Guided Learning Hours  63 

Unit Credit Value  18 

Unit Grading Structure  Pass / Fail 

 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Preparing 
Manufacturing Systems 
Equipment for 
Operation 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following in preparing the manufacturing system for operation:  
• use the correct issue of drawings, specifications, job/order instructions and procedures 
• follow clean work area protocols, where appropriate  
• use grounded wrist straps and other electrostatic discharge (ESD) precautions, as 

appropriate 

• use manufacturers COSHH data sheets and risk assessments 

 

1.3 Obtain data for the systems/equipment preparation from appropriate company information 
sources, to include all of the following:  
• documentation (such as work orders, contracts, memos, plans/designs, purchase 

orders) 
• standard operating procedures (such as process control sheets/charts, quality 

standards) 
• equipment operating instructions 
• schedules 

 

1.4 Obtain all the required equipment and ensure that it is in safe and usable condition  

1.5 Make sure that required safety arrangements are in place to protect other workers from 
activities likely to disrupt normal working 

 

1.6 Carry out the necessary preparations to equipment in line with work requirements  

1.7 Prepare the equipment for one of the following manufacturing processes:  
• semiconductor wafer processing 
• die assembly/test operations 
• printed circuit board manufacture 
• printed circuit board assembly 

 



 

 

• electronic component manufacture 
• flexible film circuitry  
• thick film circuitry  
• thin film circuitry 
• other process (specify) 

1.8 Review the equipment/system set-up information and complete all of the following:  
• setting up all basic relevant parameters (such as entering data items from the process 

recipe, temperatures, dwell times, vacuum/pressure levels, current/voltage levels) 
• preparing all related equipment jigs and fixtures for the operations to be conducted 
• checking that all safety interlocks are in place and in good working order 
• checking that the equipment/system is configured for the specific use 
Plus two more from the following: 
• cleaning the equipment housings and work fixings 
• connecting process gases/load consumables 
• loading the components to be processed 
• posting warning notices/setting up protective guards 

 

1.9 Report completion of the preparations to the relevant people, in line with organisational 
procedures, using the following method: 
• verbally 
Plus one more method from the following: 
• electronic mail 
• computer based presentation 
• written/typed report 
• other appropriate media (such as web based tools) 

 

1.10 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

2. Know how to Prepare 
Manufacturing Systems 
Equipment for 
Operation 

2.1 Explain the specific safety precautions to be taken when preparing equipment and systems 
used in electronic component manufacture, manufacturing processes or assembly and 
wiring 

 

2.2 Explain the hazards associated with the work area and equipment/systems involved (such 
as heat, radiation, chemicals, electrostatic discharge (ESD), high voltages, projected cut 
wire ends, equipment trapping points), and how to take appropriate precautions to minimise 
their risk 

 

2.3 Explain the personal protective clothing and equipment (PPE) needed for the preparations 
being undertaken and how to use them (such as overalls, gloves, face masks, eye 
protection, special footwear) 

 

2.4 Explain the correct use of electrostatic discharge (ESD) equipment (such as mats, earthing 
points and straps) 

 



 

 

2.5 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.6 Explain how to obtain the necessary authority to enter the relevant work areas and any 
specific permit-to-work procedures that are used 

 

2.7 Explain how to check equipment/systems relevant to the work activities, to ensure that they 
are available and in good and safe working order (such as equipment status logs checked, 
all associated safety devices in place and in good order, warning lights functioning, 
equipment/system reports/records checked) 

 

2.8 Explain how to set up and prepare different types of equipment/systems for specific use, 
allied to given operational needs (such as diffusion furnaces, ion implanters, vacuum coating 
equipment, plating systems, wave soldering equipment, automated back-plane termination 
systems, contact insertion/PCB assembly equipment) 

 

2.9 Describe the problems that can occur with the equipment/systems preparations being 
undertaken and how to deal effectively with them 

 

2.10 Describe the company reporting and recording systems and procedures   

2.11 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

Level 3 Unit – Monitoring and Analysing Data from Electronic 
                       Circuit Manufacturing Processes 
 

 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to monitor and analyse 
data from manufacturing processes associated with the fabrication and assembly of electronic circuitry, based 
on printed board, thick, thin or flexible film technologies, in accordance with approved procedures.  In 
particular, the learner will be expected to satisfy a range of generalised activity support requirements, such as 
observing permit-to-work procedures, following any clean work area protocols, selecting and using suitable 
analytical tools, recording data and preparing reports.   
 
The learner will be expected to use approved organisational procedures to monitor, collect, analyse and report 
on their interpreted findings from at least one of the areas of circuitry processing activity outlined.  The learner 
will also be expected to produce reports of their monitoring and analysis of data (which may include functional 

D, process yield, process capability (Cpk), cycle time), which was collected using appropriate tools and 
methods (such as statistical process control (SPC) and failure mode and effect analysis (FMEA)). 
 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
monitoring and analysing of electronics manufacturing activities and to report any problems with these 
activities that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  
The learner will be expected to work with a minimum of 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 data monitoring and analysis procedures.  The learner will understand the organisational needs 
for such data and will know about the relevant circuit processing techniques, in adequate depth to provide a 
sound basis for carrying out the activities to the required specification. 
 

The learner will understand the safety precautions required when working in an electronic circuit manufacturing 
environment and with the associated 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. 
 



 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  Y/504/9756  

Qualification Framework  RQF 

Title 
 Monitoring and Analysing Data from 

Electronic Circuit Manufacturing 
Processes 

Unit Level  Level 3 

Guided Learning Hours  77 

Unit Credit Value  35 

Unit Grading Structure  Pass / Fail 
 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Monitoring and 
Analysing Data from 
Electronic Circuit 
Manufacturing 
Processes 

1.1 Work safely in accordance with the regulations for their work environment  

1.2 Ensure that they have the necessary test data on which to conduct the analysis  

1.3 Comply with all of the following support requirements during the data monitoring and 
analysis activities:  

• use the correct issue of drawings, job instructions and specifications 

• follow risk assessment procedures and COSHH regulations  

• follow clean work area protocols, where appropriate 

• use grounded wrist straps and other electrostatic discharge (ESD) precautions, as 
appropriate 

• carry out all activities in line with organisational procedures 
 create and store records of monitoring and analysing data, in accordance with 
appropriate procedures  

 

1.4 Resolve promptly any inconsistencies in the data  

1.5 Analyse the data using approved methods and procedures  

1.6 Monitor and analyse data for one of the following manufacturing processes: 
• printed circuit boards 
• thin film circuits 
• thick film circuits 
• flexible film circuits 
• screen printing  
• component masking 
• auto-insertion/placement 
• flow/re-flow soldering 

 



 

 

• circuit cleaning  
• hand soldering 
• laser trimming 
• glazing 
• wirebonding 
• encapsulation techniques 

1.7 Use monitoring and analysis methods and procedures that satisfy all of the following:  

• quality requirements (such as statistical process control (SPC), failure mode effect 
analysis (FMEA)) 

• the required frequency of the monitoring and analysis  

• the aspects, characteristics and complexity of data being monitored/analysed (such as 

functional D, process yield, process capability (Cpk), cycle time) 

• applying various designed experiments 

 

1.8 Check that the data analysis is accurate and thorough and takes account of the test 
conditions 

 

1.9 Compare the analysis against the product or asset specification and identify any faults or 
variations from specification 

 

1.10 Record the results of the analysis in the appropriate format  

1.11 Prepare reports of findings covering three of the following categories:  

• customer reports 

• designed experiment  

• manufacturing data  

• process control data 

• quality control data  

 

1.12 Present reports of activities using the following method:  
• verbally 
Plus one more method from the following: 
• electronic mail 
• computer based presentation 
• written/typed report 

• other appropriate media (such as web based tools) 

 

2. Know how to Monitor 
and Analysing Data 
from Electronic Circuit 
Manufacturing 
Processes 

2.1 Explain the specific safety precautions to be taken when undertaking monitoring/analysis 
activities in an electronics manufacturing environment  

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst carrying out the 
monitoring and analysis activities (such as protective suits, gloves, eye and ear protection, 
respiratory devices) 

 



 

 

2.3 Explain the hazards associated with working in a electronics manufacturing environment 
(such as heat, radiation, chemicals, electrostatic discharge), and how the risks can be 
minimised  

 

2.4 Explain the correct use of electrostatic discharge (ESD) equipment (such as mats, 
earthing/testing points and straps) 

 

2.5 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.6 Explain how to obtain and use specifications for the product, assets or processes being 
monitored/analysed 

 

2.7 Explain how circuitry and its features are specified and the limitations of the different types 
of materials used 

 

2.8 Explain the basic operation of the associated processes and process equipment and how 
they relate to the particular area of the process being monitored and analysed 

 

2.9 Explain the problems that can arise in the processing of the types of circuitry involved  

2.10 Describe the monitoring/analysis tools, methods and techniques used by the organisation 
for the relevant work and how to implement them in the given work areas (such as FMEA, 

Cpk measures, function D, process yield, cycle times)  

 

2.11 How to explain the terms and how to calculate mean, median, mode, standard deviation, 
range and variance 

 

2.12 How to explain and calculate process capability (Cp and Cpk)  

2.13 Describe the meaning of a failure mode, failure effect or failure cause  

2.14 Describe the rating scale used in potential failure modes and effects projects, to include the 
severity rating scale, the occurrence rating scale and the detection rating scale 

 

2.15 Explain how to calculate and use risk priority numbers (RPN)  

2.16 Explain how to carry out a design of experiment project and the tools and techniques used  

2.17 Explain where to obtain the data required to carry out the design of experiment  

2.18 Explain how to calculate the sample size to be used in the design of experiment  

2.19 Explain what is meant by Alpha risk and Beta risk  

2.20 Describe the problems that can occur with the monitoring and analysis activities and how 
they can be avoided 

 

2.21 Explain the formats for recording and preparing reports for the relevant categories of data 
being monitored/analysed and the levels of detail required including handover and batch 
control 

 

2.22 Describe the suitable methods for the presentation of data (such as in tables, charts, 
graphically) 

 

 
 
 



 

 

 

  2.23 Explain how to obtain the necessary authority to enter the relevant work areas and any 
specific permit-to-work procedures that are used 

 

2.24 Explain the extent of their responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Adjusting and Sustaining Electronic Circuit 
                       Manufacturing Processes 
 

 



 

 

Unit Aim 
 
This unit covers the skills and knowledge needed to prove the competences required to adjust and sustain 
electronic circuit manufacturing processes, in accordance with approved procedures.  The learner will be 
required to access the appropriate specifications, to check that they are of the latest issue and to extract all 
necessary information, in order to adjust and sustain a manufacturing process for printed circuit boards, thin, 
thick and flexible film circuitry.  The learner will be expected to carry out a range of general support tasks, use 
appropriate process adjustment methods and to report and record appropriate data in a suitable form, such 
as charts, tables and narrative.  The learner will be expected to use approved organisational procedures for 
adjusting and sustaining electronic circuit manufacturing processes and they will be expected to communicate 
reports of their activities to the relevant people. 

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for 
adjusting and sustaining the electronics circuit manufacturing activities and to report any problems with these 
activities that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  
The learner will be expected to work with a minimum of supervision, taking full responsibility for their own 
actions and for the quality and accuracy of the work that they undertake. 
 
The learner’s knowledge will provide a good understanding of their work and will provide an informed approach 
to applying configuration techniques, which are unique to particular products and processes, within their work 
environment.  The learner will understand the relevant production processes and their applications, in 
adequate depth to provide a sound basis for carrying out the activities, correcting out-of-specification 
processes and ensuring that the final output is to the required specification.   
 
The learner will understand the safety precautions required when working in an electronics-manufacturing 
environment and with the associated 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. 
 
 



 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 Unit Reference Number  H/504/9758  

Qualification Framework  RQF 

Title 
 Adjusting and Sustaining Electronic 

Circuit Manufacturing Processes 

Unit Level  Level 3 

Guided Learning Hours  77 

Unit Credit Value  40 

Unit Grading Structure  Pass / Fail 

 

 
 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Adjusting and 
Sustaining Electronic 
Circuit Manufacturing 
Processes 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the adjusting and sustaining activities: 

• use the correct issue of drawings, job instructions and specifications 

• follow risk assessment procedures and COSHH regulations 

• use grounded wrist straps and other electrostatic discharge (ESD) precautions, as 
appropriate 

• carry out activities in line with organisational procedures 

• create and store records, in accordance with appropriate procedures 

 

1.3 Follow all relevant setting up and operating specifications for the products or assets being 
configured 

 

1.4 Follow the defined procedures and set up the equipment correctly ensuring that all operating 
parameters are achieved 

 

1.5 Adjust and sustain one of the following manufacturing processes:  
• printed circuit board substrate 
• thin film circuits 
• thick film circuits 
• flexible film circuits 
• screen printing 
• component masking 
• auto-insertion/placement 
• flow/re-flow soldering 
• circuit cleaning 
• hand soldering 

 



 

 

• laser trimming 
• glazing 
• wirebonding 

• encapsulation techniques 

1.6 Adjust and sustain electronics manufacturing processes, taking account of all of the 
following:  

• organisational requirements (such as batch size, instructions and guidelines) 

• customer requirements 

• production/process equipment, items, tools and jigs to be used 

• frequency of adjustments required 

• system equipment adjustments needed (such as software program set-up, solder 
temperatures, component positioning, conductive ink deposition) 

 

1.7 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.8 Check that the configuration is complete and that the equipment operates to specification  

1.9 Complete all relevant documentation accurately and legibly  

1.10 Prepare information related to sustaining electronic manufacturing, in two of the following 
categories:  

• manufacturing progress reports/charts/data 

• process control reports/charts/data 

• quality control report/charts/data 

 

1.11 Present reports of the activities using the following method:  
• verbally 
Plus one more method from the following: 
• electronic mail 
• computer based presentation 
• written/typed report 

• other appropriate media (such as web based tools) 

 

2. Know how to Adjust and 
Sustaining Electronic 
Circuit Manufacturing 
Processes 

2.1 Explain the specific safety precautions to be taken when undertaking set-up configuration 
activities in a processing environment for the production of printed and allied circuits, 
covering substrate production and assembly 

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst carrying out the set-up 
adjustment activities (such as protective suits, gloves, eye and ear protection, respiratory 
devices) 

 

2.3 Explain the hazards associated with working in a circuitry manufacturing processing 
environment (such as heat, radiation, chemicals, electrostatic discharge, trapping points on 
equipment) and how the risks can be minimised 

 



 

 

2.4 Explain the correct use of electrostatic discharge (ESD) equipment (such as mats, 
earthing/testing points and straps) 

 

2.5 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.6 Explain how to obtain the necessary authority to enter the relevant work areas and any 
specific permit-to-work procedures that are used 

 

2.7 Explain how to obtain and use the organisation’s specifications for the product and/or 
process-related assets being configured, with particular reference to any special information 
needs of customers 

 

2.8 Explain how circuitry and its features are specified and the limitations of different types of 
materials used 

 

2.9 Explain the basic operation of the production processes and the process equipment that is 
being adjusted and how they relate to the area being adjusted and sustained 

 

2.10 Explain the problems that can arise in the processing of the types of circuitry involved  

2.11 Explain the adjustment methods and techniques used by the organisation for the relevant 
set-up work and how to implement them safely and carefully in the given work areas (such 
as inputting software programme instructions, adjusting and fitting jigs and fixtures, setting 
system equipment parameters - like time, temperature profiling) 

 

2.12 Describe the importance of carrying out adjustments without causing unwanted disruption to 
other activities  

 

2.13 Describe the formats and levels of detail required for process control reports (such as failure 
modes) 

 

2.14 Explain the suitable methods for the presentation of the production data (such as in tables, 
charts, graphically) 

 

2.15 Explain how and when pre-production prototypes are used and by whom, for this area of 
activity 

 

2.16 Explain the problems that can occur with configuration activities and how they can be 
avoided 

 

2.17 Describe the company reporting formats and associated procedures including handover and 
batch control 

 

2.18 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 
 
 

 
 



 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 4 Unit – Processing Electronic Components within the 
                       Manufacturing System 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to process discrete 
electronic components through various stages of the company’s manufacturing system, in accordance with 
approved procedures.  In particular, the learner will be expected to carry out general preparatory activities, 
obtain and interpret work instructions from appropriate sources, conduct specific preparations on materials, 
components and equipment, carry out the production processes, monitor their work and record its completion.  
The electronic components produced will include capacitors, resistors, inductors, interconnection devices, 
sensors, optical devices, visual display screens, switching components, microwave components, spark gaps 
and a variety of charge coupled devices. 

   
 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
processing activities undertaken and to report any problems with these activities that they cannot personally 
resolve, or are outside their permitted authority, to the relevant people.  The learner will be expected to work 
with a minimum of supervision, taking full responsibility for their own actions and for the quality and accuracy 
of the work that they undertake. 
 
The learner’s knowledge will provide a good understanding of their work and will provide an informed approach 
to applying electronic component manufacturing procedures.  The learner will understand the particular 
manufacturing process used and the organisation’s requirements and procedures for processing the electronic 
components, in adequate depth to provide a sound basis for carrying out the activities to the required 
specification.   
 
The learner will understand the safety precautions required when working in the electronic component-
processing environment and with the associated 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. 
 
 
 



 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 Unit Reference Number  D/504/9760  

Qualification Framework  RQF 

Title 
 Processing Electronic Components 

within the Manufacturing System 

Unit Level  Level 3 

Guided Learning Hours  126 

Total Qualification Time   

Unit Credit Value  50 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Processing Electronic 
Components within the 
Manufacturing System 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Ensure that the materials to be processed are suitably prepared for the processing 
operations to be carried out 

 

1.3 Carry out all of the following during the processing of the electronic components:  

• obtain any necessary permission/work permits for the processing operations to be 
conducted 

• follow risk assessment procedures and COSHH regulations 

• follow clean work area protocols, where appropriate 

• carry out any preparations of materials and components, in line with organisational 
procedures 

 

1.4 Use appropriate sources to access work related instructions, to include three of the 
following: 

• assembly route cards  

• assembly/process stage instructions  

• disc based multimedia packages 

• diagrams/drawings 

• written instructions  

•  other electronic means 

 

1.5 Obtain and interpret work instructions for electronic component processing operations, for 
one type of component from the following:  
• capacitors (such as ceramic disc, multi-layer ceramic, surface mount, trimmer disc, 

connector filtering ) 

 



 

 

• resistors (such as oxide film, surface mount, wirewound) 
• inductors (various types including, surface mount) 
• interconnection devices (such as edge connectors, test points, insulated chassis 

connectors) 
• sensor devices (such as used for process control and environmental monitoring 

applications) 
• optical devices (such as optical fibre, optical waveguides, optical backplanes, optical 

interconnection) 
• visual display screens (such as used for PC screens) 
• switching components (such as klystrons, thyratrons) 
• microwave components (such as magnetrons, travelling wave tubes, other microwave 

components) 
• spark gaps (such as is used in electromagnetic pulse surge protection and high energy 

switching applications) 
• charge coupled devices (such as is used in image detection type applications) 

other type of component (specify) 

1.6 Obtain and prepare materials, component parts and equipment for processing, to include 
carrying out all of the following:  

• receive or requisition kits of parts and/or materials for assembly/processing 

• obtain, prepare or modify standard parts as needed 

• prepare assembly jigs/aids  

• set out components for efficient working 

• prepare production equipment for assembly/process (such as set parameters, 
temperature profiles, times, speeds, pressures, vacuum, test settings) 

• obtain chemicals as required (such as solders/fluxes, plating solutions) 

 

1.7 • Check and monitor that the processing equipment is set up and maintained at 
satisfactory operating conditions throughout the processing operations 

 

1.8 • Carry out the process in accordance with operating procedures and the work piece 
specification requirements 

 

1.9 Process electronic components, to include completing two of the following:  

• follow stage-by-stage instructions for the assembly/process recipe stages involved 

• hand assemble/join/interconnect parts 

• use automated assembly/processing equipment 

• plate on combinations of nickel/silver/gold to form component terminations 

• ink screens to prepare component layers and cut, release and fire components (where 
appropriate) 

• apply coatings/glazes to seal/finish the components 

• tape and reel components into standardised cassette receptacles 

 



 

 

• pump vacuums to required specification and seal the component  

• seal component housings  

1.10 Carry out the processing of electronic components, to meet one of the following quality and 
accuracy standards: 
• company standard and procedures 
• BS or ISO standards and procedures 
• other international standard (such as IPC) 

• customer standards and requirements 

 

1.11 Monitor the components, during and on completion of the processes and carry out two of the 
following: 

• conduct basic functional/dimensional/security checks, in line with procedures 

• sample check the work at each stage 

• conduct self-generated, ad-hoc inspection checks 

• apply quality improvement controls and techniques (such as statistical process control 
(SPC), failure mode effect analysis (FMEA)) 

• check vacuum levels 

 

1.12 Ensure that the processed workpiece achieves the required characteristics and meets the 
processing specification 

 

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

 

1.14 Dispose of waste and excess materials in line with agreed organisational procedures  

1.15 Shut down the processing equipment to a safe condition on completion of the processing 
activities 

 

1.16 Present reports of the processing activities, using the following method:  
● verbally 
Plus one more method from the following: 
• electronic mail 
• computer-based presentation 
● written/typed report 

• other appropriate media (such as web based tools) 

 

2. Know how to Process 
Electronic Components 
within the Manufacturing 
System 

2.1 Explain the specific safety precautions to be taken whilst carrying out the processing 
electronic components, including any specific legislation, regulations or codes of practice 
relating to the activities, equipment or materials 

 

2.2 Explain the health and safety requirements of the work area in which they are carrying out 
the processing activities and the responsibility these requirements place on them. 

 

2.3 Explain the COSHH regulations with regard to the substances used in the process activities  



 

 

2.4 Describe the hazards associated with processing electronic components and how the risks 
can be minimised 

 

2.5 Explain the personal protective equipment (PPE) and clothing to be worn during the 
processing activities 

 

2.6 Explain the correct use of electrostatic discharge (ESD) equipment (such as mats, 
earthing/testing points and straps) 

 

2.7 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.8 Explain how to extract and use information from engineering drawings and related 
specifications (to include symbols and conventions to appropriate BS or ISO standards), in 
relation to work undertaken 

 

2.9 Explain how to recognise and deal effectively with victims of electric shock (to include 
methods of safely isolating the power source and methods of first aid resuscitation) 

 

2.10 Explain how to interpret the company’s information for the appropriate manufacturing 
assembly/processing stage (such as diagrams, drawings and specifications, information 
from computer-based files) 

 

2.11 Explain the relevant assembly/manufacturing processing techniques, their ordering and how 
they are applied  

 

2.12 Explain how to recognise of defects/problems (such as manufacturing stages, components 
to be assembled/processed) 

 

2.13 Explain the component types being processed/assembled and the different values and 
ratings of the components used (such as resistance, capacitance, inductance values and 
tolerances, voltage and current ratings, insulation resistance) 

 

2.14 Explain how to set up/programme and use the tooling and equipment involved in the 
relevant assembly/process stages being undertaken 

 

2.15 Describe the quality control procedures to be followed during the processing operations  

2.16 Explain how to conduct any necessary checks to ensure the accuracy, position, security, 
function and completeness of the processed component 

 

2.17 Describe the defects and problems likely to be encountered in the various component 
manufacturing processes  

 

2.18 Explain how to deal safely and effectively with any waste/surplus materials and chemicals 
from the processing 

 

2.19 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 
 
 



 

 

 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Checking the Compliance of Electronic  
                       Components Against the Specifications 

 
 



 

 

 
Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to carry out checking 
and inspection of electronic components during or on completion of the manufacturing process, to ensure that 
they conform to specification, in accordance with approved procedures.  The learner will be expected to review 
specifications to determine checks needed at various stages of manufacture, to establish compliance by 
making those checks and to report and record any significant variances.    

 
 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
post-production inspection and checking activities undertaken and to report any problems with the activities 
that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  The learner 
will be expected to work with a minimum of 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 the necessary checking and inspection procedures.  The learner will know how to set up and use 
effectively any associated checking equipment.  The learner will understand the purpose of the checks and 
inspection points and their application and will know about the newly manufactured electronic products, in 
adequate depth to provide a sound basis for carrying out the activities, identifying faulty or out-of-specification 
components and taking the required action to correct this. 
 
The learner will understand the safety precautions required when working in the electronic component-
processing environment and with the associated inspection equipment.  The learner will be expected to know 
about any hazards associated with such checks and what precautions to take to minimise the risks involved.  
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. 
 

 
 



 

 

 
Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  R/504/9805  

Qualification Framework  QCF 

Title 
 Checking the Compliance of Electronic 

Components Against the 
Specifications 

Unit Level  Level 3 

Guided Learning Hours  56 

Unit Credit Value  20 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Checking the 
Compliance of 
Electronic Components 
Against the 
Specifications 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Follow and make appropriate use of the specifications for the product or asset being 
checked 

 

1.3 Use all the correct tools and inspection equipment and check that they are in useable 
condition 

 

1.4 Carry out all of the following during the checking activities:  
• use the correct issue of drawings, job instructions and specifications 
• check the calibration dates of tools and measuring instruments to be used 
• use grounded wrist straps and other electrostatic discharge (ESD) precautions, as 

appropriate 
• use appropriate and safe inspection and checking techniques at all times 
• create and store records of compliance checks, in accordance with appropriate 

procedures 

• leave the work area in a safe and tidy condition 

 

1.5 Carry out the checks in an appropriate sequence using approved methods and procedures  

1.6 Check components using two of the following instruments: 

• oscilloscope 

• signal generator 

• multimeter 

• continuity tester 

• measuring instrument or gauge 

• logic probe 

• signal tracer 

• automatic test equipment 

 



 

 

• other specific test equipment 

1.7 Conduct compliance checks on one of the following types of component: 
• capacitors (such as ceramic disc, multi layer ceramic, surface mount, trimmer disc, 

connector filtering) 
• resistors (such as oxide film, surface mount, wirewound) 
• inductors (various types including surface mount) 
• interconnection devices (such as edge connectors, test points, insulated chassis 

connectors) 
• sensor devices (such as is used for process control and environmental monitoring 

applications) 
• optical devices (such as optical fibre, optical waveguides, optical backplanes, optical 

interconnection) 
• visual display screens (such as is used for PC screens) 
• switching components (such as klystrons, thyratrons) 
• microwave components (such as magnetrons, travelling wave tubes, other microwave 

components) 
• spark gaps (such as is as used in electromagnetic pulse surge protection and high 

energy switching applications) 
• charge coupled devices (such as is used in image detection type applications) 

• other type of components (specify) 

 

1.8 Ensure that the completed electronic components are within specification, using two of the 
following checks: 

• fixed test 

• under power 

• fully operational 

• inspection 

 

1.9 Check that electronic components comply with one of the following quality and accuracy 
standards: 

• BS or ISO standards and procedures 

• customer standards and requirements  

• company standards and procedures 

• other international standard (such as IPC) 

 

1.10 Identify and assess any defects or variations from the specification and take appropriate 
action 

 

1.11 Report completion of compliance activities in line with organisational procedures  

1.12 Present reports of activities using the following method:  
● verbally 
Plus one more method from the following: 

 



 

 

● electronic mail 
● computer-based presentation 
● written/typed report 

• other appropriate media (such as web based tools) 

2. Know how to Check the 
Compliance of 
Electronic Components 
Against the 
Specifications 

2.1 Explain the specific safety precautions to be taken when working with newly manufactured 
products to check their conformance with specified requirements 

 

2.2 Explain the specific safety precautions to be taken to protect themselves and others when 
conducting the prescribed checks on particular categories of newly manufactured electronic 
components equipment/systems 

 

2.3 Explain the personal protective equipment (PPE) to be worn whilst carrying out the checking 
and inspection activities concerned, for both personal protection and protection of the 
components and circuits (such as protective clothing, eye and hearing protection, 
electrostatic discharge ESD) 

 

2.4 Describe the hazards associated with the checks being conducted (such as heat, radiation, 
chemicals, electrostatic discharge, high voltages points on equipment exposed to contact 
during tests, trapping points on equipment), and how the risks can be minimised 

 

2.5 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.6 Explain the precautions to be taken to prevent electrostatic discharge (ESD) damage to 
electronic components (such as the use of wrist straps, special packaging and handling 
areas) 

 

2.7 Explain how to obtain and use specifications for the compliance checks being undertaken 
(such as component drawings, assembly drawings, block diagrams, wiring diagrams, 
manufacturing procedures)   

 

2.8 Explain the importance of ensuring that tools and equipment are set up correctly and are in 
a safe and useable condition 

 

2.9 Describe the procedure and methods used to check that tools and equipment are within 
calibration date 

 

2.10 Explain how to use the range of equipment items needed for the compliance checks (such 
as logic and waveform analysis equipment, storage oscilloscopes, signal generators, 
sensing and measuring devices, current, voltage and impedance measuring instruments, 
environmental simulation chambers and similar devices) 

 

2.11 Explain the basic operating principles of the electronic components being checked (such as 
capacitors, resistors, inductors, interconnection devices, sensor devices, optical devices, 
visual display screens, switching components, microwave components, spark gaps, charge-
coupled devices) 

 



 

 

2.12 Explain the types of defect that can be found on electronic components and why they occur 
(such as dimensional errors in electronic connectors and their housings, lack of plating 
thickness in critical areas)  

 

2.13 Explain how to identify manufacturing defects and what to do to rectify them   

2.14 Describe the factors to be considered when determining if a component should be scrapped 
or modified  

 

2.15 Explain the quality control procedures to be followed when checking the electronic 
component   

 

2.16 Explain the documentation to be completed to confirm that the component (item or batch) 
has been properly checked 

 

2.17 Describe the importance of ensuring that all tools and equipment are returned to their 
correct location on completion of the checking activities  

 

2.18 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Assembling and Checking Printed and Allied  
                       Electronic Circuits 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to assemble and check 
printed and allied circuit types, which include printed circuit boards (PCBs), thick film, thin film and flexible film 
circuitry, in accordance with approved procedures.  The learner will be expected to assemble a range of 
components such as resistors (fixed and variable), capacitors (fixed and variable), diodes, transistors and 
other semiconductor devices, integrated circuits (analogue and digital), wound components, switches, 
indicators, wire links and a range of connectors, spacers and brackets to form various types of circuits.  This 
will involve using a range of tools and equipment along with soldering techniques and anti-static protection 
techniques. 

 
 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
assembly activities undertaken and to report any problems with the assembly activities that they cannot 
personally resolve, or are outside their permitted authority, to the relevant people.  In particular, the learner 
will be expected to complete a number of general support tasks relating to their assembly work, to review the 
instructions and associated guidance, to prepare and complete the assembly activities and to keep records of 
their work output.  The learner will be expected to work with a minimum of 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 electronic assembly procedures.  The learner will understand the electronic assembly processes 
and their application and will know about the components used, in adequate depth to provide a sound basis 
for carrying out the activities to the required specification.   
 
The learner will understand the safety precautions required when working in an electronic component 
assembly environment and with the 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. 
 
 
 



 

 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  H/504/9808  

Qualification Framework  RQF 

Title 
 Assembling and Checking Printed and 

Allied Electronic Circuits 

Unit Level  Level 3 

Guided Learning Hours  98 

Total Qualification Time   

Unit Credit Value  55 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Assembling and 
Checking Printed and 
Allied Electronic 
Circuits 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Follow the relevant instructions, assembly drawings and any other specifications  

1.3 Ensure that the specified components are available and that they are in a usable condition  

1.4 Carry out all of the following during the assembly and checking activities:  
• use the correct issue of drawings, job instructions and specifications 
• follow relevant risk assessment procedures and COSHH regulations  
• follow clean work area protocols, where appropriate 
• use grounded wrist straps and other electrostatic discharge (ESD) precautions, as 

appropriate 

• leave the work area in a safe and tidy condition 

 

1.5 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.6 Secure the components using the specified connectors and securing devices  

1.7 Assembly one of the following circuit types:  
• single-sided circuit 
• flexible circuit 
• thick film circuit 
• double-sided circuit 
• thin film circuit 

• hybrid circuit 

 

1.8 Assemble circuits using four of the following tools:  
• soldering iron 
• heat shunts/tweezers 

 



 

 

• snipe or long nosed pliers 
• sleeving pliers 
• forming/bending jigs/tools 
• side or end cutters 
• wire strippers 
• threaded fasteners (screwdriver, spanners) 
• hot air guns 

• dispensing tools (conductive grease, adhesive) 

1.9 Assemble circuits to the required specification, to include using seven of the following types 
of component:  
• resistors (fixed/variable) 
• capacitors (fixed/variable) 
• transistors, thyristors, triacs 
• switches 
• diodes 
• integrated circuits 
• wound components 
• indicators 
• edge connectors 
• plugs/sockets 
• wiring pins/tags 
• wire links 
• brackets 
• fixing spacers 
• insulators 

• heat sinks 

 

1.10 Assemble circuits using two of the following aids:  
• work holding devices 
• jigs and fixtures 
• component forming devices 

• specialised assembly tools/equipment 

 

1.11 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.12 Carry out checks on the completed circuits, to ensure all of the following: 
• soldered joints are clean, shiny, free from solder spikes, bridges, holes, excess solder 

and flux 
• components are correctly mounted for best physical support and are correctly orientated 
• excess component leads have been trimmed off to the standard required 
• circuit tracks are free from faults (such as lifting, breaks, bridges, hot spots)  

 



 

 

• there are no obvious signs of damage, to components or to the substrate 

• all required connectors, wire links, spacers and other ancillary items are in place 

1.13 Produce circuits that comply with one of the following quality and accuracy standards: 

• BS or ISO standards and procedures 

• customer standards and requirements 

• company standards and procedures 

• other international standards (such as IPC) 

 

1.14 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.15 Report any assembly problems using the following method: 
● verbally 
Plus one other method from the following: 
● electronic mail 
● written/typed report 
● computer based presentation 

• other appropriate media (such as web based tools) 

 

2. Know how to Assemble 
and Check Printed and 
Allied Electronic Circuits 

2.1 Explain the specific safety precautions to be taken when working with electronic assembly 
systems for printed and allied circuit types (such as printed circuit boards, thin film, thick film 
and flexible film circuitry) 

 

2.2 Explain the manufacturers data sheets and COSHH regulations with regard to the 
substances used in the assembly process 

 

2.3 Explain the hazards associated with assembling electronic circuits (such as heat, toxic 
fumes, spilled/splashed chemicals/solder, radiation, electrostatic discharge, trapping points 
on equipment) and how they can be minimised  

 

2.4 Explain the personal protective equipment (PPE) to be worn whilst carrying out the 
electronic assembly activities concerned, for both personal protection and protection of the 
components and circuits (such as protective outer clothing, eye and hearing protection, 
electrostatic discharge ESD) 

 

2.5 Explain the precautions to be taken to prevent electrostatic discharge (ESD) damage to 
electronic circuits and components (such as use of earthed wrist straps, anti-static mats, 
special packaging and handling areas) 

 

2.6 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.7 Explain how to recognise and deal effectively in the workplace with victims of electric shock 
(to include methods of safely isolating the power source and methods of first aid 
resuscitation) 

 

2.8 Describe the clean work area protocols, what they involve  and how to follow them  



 

 

2.9 Explain how to extract and use information from engineering drawings and related 
specifications (to include symbols and conventions to appropriate BS, ISO or IPC standards) 
in relation to work undertaken 

 

2.10 Explain how to use the organisational specifications for the post-production assembly 
checks being undertaken 

 

2.11 Describe the preparation requirements for components to be used in the assembly  

2.12 Explain how to prepare, operate and care for the production system/equipment for the 
electronic assembly      

 

2.13 Explain how to recognise, read the values and identify polarity and any other orientation 
requirements for all electronic components being used in the subject assemblies (such as 
capacitors, resistors, inductors, diodes, transistors, integrated circuit chips and other 
discrete through-hole or surface-mounted components) 

 

2.14 Explain the basic operating function of the electronic components being assembled  

2.15 Explain how to check the set-up and preparation of the production assembly system  

2.16 Describe the quality procedures to be followed during the assembly processes  

2.17 Explain how to check the output quality of assemblies produced (such as appearance of 
soldered joints, security of components, track faults in PCBs, appearance of substrates and 
freedom from signs of obvious damage) 

 

2.18 Explain the importance of ensuring that all tools are used correctly and are in a safe and 
serviceable condition 

 

2.19 Explain the importance of ensuring that all tools, equipment and components are accounted 
for and returned to their correct location on completion of the assembly activities 

 

2.20 Explain the problems that can occur during the assembly and the actions needed to deal 
with them 

 

2.21 Describe the reporting and documentation requirements relating to electronic assembly and 
how to use them 

 

2.22 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 
 
 



 

 

 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Assembling and Wiring Electronic Equipment  
                       and Systems 
 



 

 

 
Unit Aim 
 
This unit covers the skills and knowledge needed to prove the competences required to assemble and wire 
up electronic products, inclusive of components, sub-assemblies, or completed equipment/systems, in 
accordance with approved procedures.  The learner will be required to interpret the associated working 
instructions, to obtain and prepare all resources for any essential pre-wiring assembly aspects of the product, 
to obtain and prepare the resources to be used specifically for electronic wiring, then to wire up, interconnect 
and conduct limited preliminary checks on finished items.  The learner will also be expected to maintain a 
record of the work undertaken and to hand over the work on completion of the assembly activities.       

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
electronic assembly and wiring activities undertaken and to report any related problems that they cannot 
personally resolve, or are outside their permitted authority, to the relevant people.  The learner will be expected 
to work with a minimum of 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 also provide them with an 
informed approach to applying the correct assembly and wiring procedures.  The learner will understand the 
principles of electronic wiring and assembly work, in adequate depth to provide a sound basis for carrying out 
the activities to the required specification.   
 
The learner will understand the safety precautions required when working in an electronic assembly and wiring 
environment and with the associated equipment and tools.  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. 
 

 
 
 



 

 

 
Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  M/504/9813  

Qualification Framework  RQF 

Title 
 Assembling and Wiring Electronic 

Equipment and Systems 

Unit Level  Level 3 

Guided Learning Hours  84 

Unit Credit Value  54 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Assembling and Wiring 
Electronic Equipment 
and Systems 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the assembly and wiring of the electronic 
equipment/systems:  

• use the correct issue of drawings, job instructions and specifications 

• follow risk assessment procedures and COSHH regulations  

• follow clean work area protocols, where appropriate 

• use grounded wrist straps and other electrostatic discharge (ESD) precautions, as 
appropriate 

• carry out the assembling and wiring activities in line with organisational procedures 

•  create and store records of the activities, in accordance with appropriate procedures 

 

1.3 Follow the relevant instructions, assembly drawings and any other specifications  

1.4 Use two of the following documents during the assembly activities:  

• assembly drawings and charts 

• schedules of specified components 

• wire running lists  

• interconnection net diagrams 

• wiring specifications 

 

1.5 Ensure that the specified components are available and that they are in a usable condition  

1.6 Obtain, check and prepare components and complete the preparatory assembly, to include 
carrying out all of the following:  

• use hand tools/automated tools for securing all fastenings 

• assemble sub-units to support housings/brackets 

• assemble connectors and allied devices 

 

1.7 Obtain, check and prepare consumables and specialised tools to be used for the wiring and  



 

 

interconnection, to include all of the following:  

• solder and any associated fluxes (such as sufficient quantity, right type, good condition) 

• wire strippers and cutters (such as right size, good condition) 

• authorised crimp tooling and attachments (such as checked for sizes, calibration and 
condition) 

• cables and individual wiring/fibre optic links (such as correct sizes and types, good 
condition)  

• cable strapping obtained and cut to nominal length (such as right sizes and sufficient 
quantities) 

1.8 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.9 Secure the components using the specified connectors and securing devices  

1.10 Assemble and wire the equipment, using five of the following methods and techniques:  

• set up, programme and use automated wiring termination equipment (where 
appropriate)  

• set out/position interconnection wiring 

• cut wires to required length  

• strip insulation from ends of wires 

• attach wire terminations by appropriate method/s (such as soldering, crimping) 

• bundle/strap/tie wiring looms and cables  

• set out and terminate any fibre optic links 

 

1.11 Make preliminary checks on the completed work for all of the following:  

• security of all assembled and interconnected items 

• insulation resistance between housing assembly and interconnection wiring 

• continuity of all interconnections 

• unwanted short circuits between wires 

 

1.12 Produce assembled equipment that complies with one of the following quality and accuracy 
standards: 

• BS or ISO standards and procedures 

• customer standards and requirements 

• company standards and procedures 

•  other international standards (such as IPC) 

 

1.13 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.14 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.15 Complete one of the following company records and hand over the work for final quality  



 

 

checks:  

• manual records  

• computer records  

• build cards 

• job/order cards 

• traveller documents 

2. Know how to Assemble 
and Wire Electronic 
Equipment and Systems 

2.1 Explain the specific safety precautions to be taken when working with soldering and 
crimping equipment/tools and wiring aids within an electronics assembly and wiring 
environment (such as avoiding hot solder splashes and flying ends from cut wires) 

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst carrying out the 
electronic wiring activities concerned, for both personal protection and protection of the 
components and circuits (such as protective outer clothing, eye and hearing protection, 
electrostatic discharge ESD) 

 

2.3 Explain the correct use of electrostatic discharge (ESD) equipment (such as mats, 
earthing/testing points and straps) 

 

2.4 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.5 Explain how to recognise and deal effectively in the workplace with victims of electric shock 
(to include methods of safely isolating the power source and methods of first aid 
resuscitation) 

 

2.6 Explain the regulations and standards that are relevant to electronic wiring and assembly 
being undertaken (such as the latest electronics wiring regulations, directives, environmental 
legislation) 

 

2.7 Explain how mechanical assembly instructions are represented and how to interpret them   

2.8 Describe the general principles of wiring and assembly, the range of methods used and key 
features of each (such as tin/lead soldering, lead-free soldering systems, no-wash fluxing, 
crimping) 

 

2.9 Explain how the different types of electronic wiring and insulation are coded and specified  

2.10 Explain how information on wiring interconnections is specified, with particular reference to 
the role of wiring schedules, wire-running lists, backplane net interconnect lists 

 

2.11 Explain the various methods used for securing electronic wiring (such as heat shrink 
sleeves, strapping, cable ties, p-clips) 

 

2.12 Describe the care and selection of tools and aids used in wiring and assembly work (such as 
soldering tools and equipment, crimp tools, testing and checking equipment for continuity, 
short circuit testing, joint/crimp ‘pull-off’ security, insulation resistance) 

 

2.13 Explain how to recognise wiring types and sizes, their identification, coding and range of 
termination methods 

 



 

 

2.14 Explain how to identify the types and read the values of electronic components (resistors, 
capacitors, diodes, integrated circuits) with particular reference to their polarity, orientation, 
colour coding, value, tolerance, working voltage/current 

 

2.15 Explain how to take electrostatic discharge precautions in relation to component handling 
during the wiring and assembly of electronic products and when such precautions are 
needed 

 

2.16 Describe the handling requirements and termination methods used for fibre-optic links  

2.17 Explain the range of checks and tests used within wiring and assembly work (such as 
insulation resistance, flashover testing, continuity, short circuit testing) 

 

2.18 Describe the calibration requirements for tools and equipment used in wiring (such as crimp 
tool test and selection for wire sizes, ‘pull-off’ limits, meters for continuity and insulation 
resistance checks) 

 

2.19 Explain the documentation completion requirements for the work undertaken    

2.20 Describe the problems that can occur with wiring and assembly work and how they can be 
avoided 

 

2.21 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Testing Post-Production Electronic Components  
                       and Circuits 

 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to carry out post-
production tests on electronic components or circuits, in accordance with approved procedures.  The learner 
will be required to carry out all preliminary essentials like obtaining risk assessment/permits to work, following 
clean work area protocols where appropriate.  In addition, the learner will be expected to review and check 
the currency of the testing requirements, to set up and prepare the testing facilities for use, to conduct 
prescribed tests, to consider the implications of results obtained and to record and report their findings.    

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
testing activities undertaken and to report any problems with these activities or with the tools and equipment 
used, that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  The 
learner will be expected to work with a minimum of 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 test procedures for electronic components and circuits.  The learner will understand the basic 
operating principles of the items being tested, their main parameters and their application, in adequate depth 
to provide a sound basis for carrying out the activities, recognising when circuits/components do not meet the 
required specification.   
 

The learner will understand the safety precautions required when working in a test environment for electronic 
components and circuits and with the test equipment used.  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. 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 



 

 

 Unit Reference Number  A/504/9815  

Qualification Framework  RQF 

Title 
 Testing Post-Production Electronic 

Components and Circuits 

Unit Level  Level 3 

Guided Learning Hours  77 

Unit Credit Value  45 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Testing Post-
Production Electronic 
Components and 
Circuits 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the testing of the electronic components and circuits:  

• use the correct issue of drawings, test instructions and specifications 

• follow risk assessment procedures and COSHH regulations  

• follow clean work area protocols, where appropriate 

• use grounded wrist straps and other electrostatic discharge (ESD) precautions, as 
appropriate 

• provide safe access and working arrangements for the testing area 

• carry out the testing activities in line with organisational procedures 

• review the test results and store records, in accordance with appropriate procedures 

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

 

1.3 Follow the appropriate procedures for use of tools and equipment to carry out the required 
tests 

 

1.4 Set up and carry out the tests using the correct procedures and within agreed timescales  

1.5 Test one of the following manufactured electronic components or circuits: 
• capacitors 
• resistors 
• inductors 
• interconnection devices 
• sensor devices 
• optical devices 
• visual display screens 
• switching components 

 



 

 

• microwave components 
• spark gaps 
• charge-coupled devices 
• printed circuit board/assembly 
• thin film circuitry 
• thick film circuitry 
• flexible film circuitry 
• other components or circuits (specify) 

1.6 Carry out two of the following tests:  

• pulse train sequencing and pulse rise time 

• waveform shape, frequency and amplitude checks 

• component value tests (such as resistance, capacitance, inductance)  

• continuity, open and short circuit tests 

• shock and vibration withstanding tests 

• humidity, temperature and salt spray withstanding tests 

• insulation resistance 

 

1.7 Record the results of the tests in the appropriate format  

1.8 Review the results and carry out further tests if necessary  

1.9 Collect and review test information, using two of the following:  

• test instrument measurements (such as from a multimeter, oscilloscope, logic probe, 
pulse sequencing analyser, signal generator/tracer) 

• automatic optical inspection equipment 

• automatic flying probes tester 

• functional test equipment 

• in circuit test equipment (such as bed of nails/probes) 

• circuit meters  

• circuit self-diagnosis 

• automate X-ray inspection equipment 

• recording devices (such as for shock, vibration, humidity, temperature) 

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

 

1.10 Carry out all of the following checks to ensure the accuracy and quality of the tests carried 
out:  
• test equipment used is appropriate for the tests being carried out 
• the test equipment is correctly calibrated 
• any portable equipment is PAT tested 
• test equipment is operated within its specified range 

 



 

 

• test procedures to be used are up-to-date and follow laid-down procedures 

• electrostatic discharge (ESD) precautions and procedures are applied 

1.11 Carry out tests which comply with one of the following standards:  

• BS or ISO standards and procedures 

• customer standards and requirements 

• company standards and procedures 

• other international standards (such as IPC) 

 

1.12 Record and report the test results, using one of the following: 

• computer based format 

• manual format 

• company specific reporting procedure 

• specific test report 

• other appropriate media (such as web based tools) 

 

2. Know how to Test Post-
Production Electronic 
Components and 
Circuits 

2.1 Explain the specific safety precautions to be taken to protect themselves and others when 
conducting the prescribed tests on particular categories of electronic components/circuits 
(such as the use of protective barriers, displaying of warning notices) 

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst carrying out the testing 
activities concerned, both for personal protection and protection of the components or 
circuits (such as protective clothing, eye and hearing protection, electrostatic discharge 
(ESD)) 

 

2.3 Explain the hazards associated with the tests being conducted (such as heat, radiation, 
chemicals, electrostatic discharge, high voltage points on equipment exposed to contact 
during tests, trapping points on equipment) 

 

2.4 Explain how to obtain the necessary authority to conduct the testing, the relevant work areas 
and any specific permit-to-work procedures that are used 

 

2.5 Explain how to recognise and deal effectively in the workplace with victims of electric shock 
(to include methods of safely isolating the power source, and methods of first aid 
resuscitation) 

 

2.6 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.7 Describe the clean work area protocols that should be used, in appropriate cases  

2.8 Explain how to obtain and use data/specifications for the post-production tests being 
undertaken 

 

2.9 Explain how to read and interpret circuit diagrams and related symbols  

2.10 Explain how to recognise and read component values and, where appropriate, the polarity of 
electronic components 

 

2.11 Explain how to check the calibration status of authorised test facilities and equipment to be 
used 

 



 

 

2.12 Explain how to set up and use the range of test equipment items for the post-production 
tests (such as logic and waveform analysis equipment, storage oscilloscopes, signal 
generators, sensing and measuring devices, current, voltage and resistance measuring 
instruments) 

 

2.13 Explain the importance of using the appropriate test points in the circuit and how these are 
identified 

 

2.14 Describe the types of test used to verify the correct functioning of electronic equipment  

2.15 Describe the basic operating principles of the electronic components/circuits being tested  

2.16 Explain how to analyse and evaluate the results of the testing carried out  

2.17 Explain the problems that can occur during the testing activities and the actions needed to 
deal with them 

 

2.18 Describe the reporting and documentation requirements relating to testing activities and how 
to use them 

 

2.19 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Locating and Diagnosing Faults in Post-Production 
                       Electronic Components and Circuits 
 
 



 

 

Unit Aim 
 
This unit covers the skills and knowledge needed to prove the competences required to investigate, locate 
and diagnose the causes of faults in electronic components or circuits, on completion of or during the 
production stages, in accordance with approved procedures. The learner will be required to diagnose faults 
on a range of electronic components and circuits, such as capacitors, resistors, inductors, sensor devices, 
optic devices, display screens, switching devices, microwave components, printed circuit board assemblies 
and thin, thick and flexible film circuitry.  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.  The learner will be required to 
review the fault symptoms, interpret technical data, apply systematic fault finding procedures and fully record 
and report their findings. 

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the fault 
diagnostic and fault location activities undertaken and to report any problems with these activities, or with the 
tools and equipment used, that they cannot personally resolve, or are outside their permitted authority, to the 
relevant people.  The learner will be expected to work with a minimum of 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 electronic components and circuits.  The learner will know about the 
electronic products being produced and will understand the various fault diagnosis methods and techniques 
used and their application.  The learner will also know how to apply and interpret the 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 fault diagnosis 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. 
 



 

 

 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  J/504/9817  

Qualification Framework  RQF 

Title 
 Locating and Diagnosing Faults in 

Post-Production Electronic 
Components and Circuits 

Unit Level  Level 3 

Guided Learning Hours  77 

Unit Credit Value  54 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Locating and 
Diagnosing Faults in 
Post-Production 
Electronic Components 
and Circuits 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the fault location/diagnosis activities on the electronic 
components and circuits: 

• use the correct issue of drawings, job instructions and specifications 

• follow risk assessment procedures and COSHH regulations  

• follow clean work area protocols, where appropriate 

• use grounded wrist straps and other electrostatic discharge (ESD) precautions, as 
appropriate 

• carry out the fault location/diagnosis activities, in line with organisational procedures 

• create and store records, in accordance with appropriate procedures 

 

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

 

1.4 Investigate and establish the most likely causes of the faults  

1.5 Conduct fault diagnosis on one of the following manufactured components or circuits:  
• capacitors 
• resistors 
• inductors 
• interconnection devices 
• sensor devices 
• optical devices 
• visual display screens 
• switching components 
• microwave components 
• spark gaps 

 



 

 

• charge-coupled devices 
• printed circuit board/assembly 
• thin film circuits 
• thick film circuits 
• flexible film circuits 

• other type of component or circuit (specify) 

1.6 Find two of the following types of fault:  
• intermittent component/circuit failure 
• partial failure/reduced performance 
• complete component/circuit failure 

 

1.7 Select, use and apply diagnostic techniques, tools and aids to locate faults  

1.8 Collect fault diagnosis evidence from two of the following sources:  

• test instrument measurements (such as multimeter, oscilloscope, logic probe, pulse 
sequencing analyser, signal generator/tracer) 

• automatic optical inspection equipment 

• automatic flying probes tester 

• functional test equipment 

• in circuit test equipment (such as bed of nails/probes) 

• circuit meters 

• circuit self-diagnosis 

• automated X-ray inspection equipment 

• recording devices (such as for shock, vibration, humidity, temperature) 

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

 

1.9 Use technical information to assist with fault finding activities, by referring to two of the 
following:  
• technical manuals 
• circuit diagrams 
• flow charts/fault algorithms 
• logic diagrams 
• fault finding/trouble shooting guides 

 

1.10 Use two of the following fault diagnostic techniques:  
• half-split technique 
• input/output technique  
• six point technique 
• unit substitution 
• injection and sampling 
• emergent sequence 
• function testing 

 



 

 

1.11 Use all of the following fault diagnosis procedures: 
• visual inspection (such as for breakages, signs of overheating, missing parts, loose 

fitting, dry joints) 
• operation (such as manual switching off and on, automatic switching/timing/sequencing, 

outputs) 
• measurement (such as voltage, current, continuity, logic states, noise, frequency, signal 

shape and level) 

 

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

 

1.13 Determine the implications of the fault for other work and for safety considerations  

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

 

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

1.16 Prepare fault diagnosis reports using one of the following:  
• customer report 
• company specific report 

• other appropriate media 

 

2. Know how to Locate 
and Diagnose Faults in 
Post-Production 
Electronic Components 
and Circuits 

2.1 Explain the specific safety precautions to be taken when working with fault location and 
diagnosis on the particular categories of newly manufactured electronics equipment/systems 
and components concerned 

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst carrying out the fault 
diagnosis activities for both personal protection and protection of the components and 
circuits (such as protective clothing, eye and hearing protection, electrostatic discharge 
(ESD)) 

 

2.3 Explain the hazards associated with the electronic components, equipment and systems 
being investigated (such as heat, radiation, chemicals, electrostatic discharge, high voltage 
points on equipment exposed to contact during tests, trapping points on equipment) 

 

2.4 Explain how to recognise and deal effectively in the workplace with victims of electric shock 
(to include methods of safely isolating the power source and methods of first aid 
resuscitation) 

 

2.5 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.6 Explain how to obtain the necessary authority to conduct fault location and diagnosis, the 
relevant work areas and any specific permit-to-work procedures that are used 

 

2.7 Describe the clean work area protocols that should be used, in appropriate cases  

2.8 Explain how to obtain and use data that relates to the post-production fault problems  

2.9 Explain how to check the calibration status of authorised test facilities and equipment to be 
used  

 



 

 

2.10 Explain the various fault diagnosis and location techniques (such as six point technique, 
emergent problem, input/output, half-split techniques and algorithm charts/tables), what they 
are, how to use them and the associated risks 

 

2.11 Explain how to set up, care for and use the range of test equipment items for the post-
production fault location (such as logic and waveform analysis equipment, oscilloscopes, 
signal generators, sensing and measuring devices, current, voltage and resistance 
measuring instruments) 

 

2.12 Explain how to read and interpret circuit diagrams and related symbols  

2.13 Explain how to recognise, read values and, where appropriate, the polarity of electronic 
components 

 

2.14 Explain the basic operating principles of the electronic components, systems/equipment 
being diagnosed 

 

2.15 Explain the component types being processed/assembled and the different values and 
ratings of the components used (such as resistance, capacitance, inductance values and 
tolerances, voltage and current ratings, insulation resistance) 

 

2.16 Explain how to analyse and evaluate the results of the fault diagnosis checks carried out  

2.17 Describe the faults that can occur and the typical actions needed to deal with them (such as 
short and open circuits, problems at the hardware/software interface in equipments with 
embedded software) 

 

2.18 Describe the reporting and documentation requirements relating to fault investigation and 
how to use them  

 

2.19 Explain the extent of their own responsibility and to whom they should report if they have 
problems that they cannot resolve 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Preparing Facilities for Testing Electronic  
                       Components and Circuits 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to prepare facilities for 
the testing of electronic components and circuits, in accordance with approved procedures.  In particular, the 
learner will be expected to undertake a number of test-related generalised preparations, to review all the 
requirements for testing, to obtain and prepare all standard and special test equipment and facilities for use, 
complete all pre-test preparations on the components or circuits to be tested and to report the completion of 
the preparations to the appropriate people.  

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
preparation activities undertaken and to report any problems with the activities or with the tools and equipment 
to be used, that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  
The learner will be expected to work with a minimum of 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 test preparation procedures.  The learner will understand the tests being prepared for and their 
application and will know about the operation of the items to be tested, in adequate depth to provide a sound 
basis for carrying out the activities to the required specification.   
 
The learner will understand the safety precautions required when carrying out the preparation activities in a 
test environment for electronic components and circuits and with the associated test equipment used.  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. 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 



 

 

 Unit Reference Number  J/504/9820  

Qualification Framework  RQF 

Title 
 Preparing Facilities for Testing 

Electronic Components and Circuits 

Unit Level  Level 3 

Guided Learning Hours  63 

Unit Credit Value  18 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Preparing Facilities for 
Testing Electronic 
Components and 
Circuits 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Review the testing requirements, to include all of the following:  

• obtain and check the testing specification details 

• identify all standard facilities/equipment needed for the testing 

• identify any special facilities/equipment/tools for testing 

• check whether any special safety measures are needed 

 

1.3 Obtain all the required equipment and ensure that it is in safe and usable condition  

1.4 Obtain and prepare three of the following types of equipment for the testing:  
• oscilloscopes 
• logic analysers 
• waveform analysers 
• signal generators 
• Q meters 
• oscillators 
• power supplies 
• voltage meter 
• current meter 
• resistance meter 
• temperature meter 
• humidity meter 
• automated X-ray inspection 
• automated optical inspection 
• automatic flying probe tester 
• functional test equipment 

• other test equipment (specify) 

 



 

 

1.5 Make all of the following checks, to ensure that:  

• the equipment is correctly calibrated 

• any portable equipment has been PAT tested 

• testing aids/facilities are suitable (such as condition, status, availability) 

• test interfaces/leads are suitable (such as condition, availability) 

•  items to be tested are ready 

 

1.6 Carry out the necessary preparations to equipment in line with work requirements  

1.7 Complete all of the preparations for testing of equipment/systems/components: 
• use the correct issue of drawings, job/order instructions and specifications 
• follow risk assessment procedures and COSHH regulations  
• follow clean work area protocols, where appropriate 
• use grounded wrist straps and other electrostatic (ESD) precautions, as appropriate 
• provide safe access and working arrangements for the test area, where appropriate 
● prepare the testing facilities, in line with organisational procedures 

• create and store records, in accordance with appropriate procedures 

 

1.8 Prepare facilities for testing one of the following manufactured electronic components or 
circuits:  
• capacitors 
• resistors 
• inductors 
• interconnection devices 
• sensor devices 
• optical devices 
• visual display screens 
• switching components 
• microwave components 
• spark gaps 
• charge-coupled devices 
• printed circuit board/assembly 
• thin film circuits 
• thick film circuits 
• flexible film circuits 

• other specific components or circuits 

 

1.9 Make sure that required safety arrangements are in place to protect other workers from 
activities likely to disrupt normal working 

 

1.10 Complete all preparations on the equipment/systems/components to be tested:  

• erect barriers and warning notices, where appropriate 

 



 

 

• connect the equipment/systems/components to be tested to any required mains/utilities, 
ensuring they are initially all safely isolated 

• make all the test connections required to conduct the specified tests/checks 

1.11 Report the completion of preparations, verbally plus using one of the following methods, to 
the relevant people, in line with organisational procedures:  

• electronic mail 

• computer based presentation 

• written/typed report 

•  other appropriate media (such as web based tools) 

 

1.12 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

2. Know how to Prepare 
Facilities for Testing 
Electronic Components 
and Circuits 

2.1 Explain the specific safety precautions to be taken when preparing for the testing of 
manufactured electronic equipment/systems/components 

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst carrying out the 
preparations for the specific testing activities concerned, for both personal protection and 
protection of the components or circuits (such as protective clothing, eye and hearing 
protection, electrostatic discharge ESD) 

 

2.3 Explain the hazards associated with the tests being prepared for and how to take 
appropriate precautions to minimise risks (such as heat, radiation, chemicals, electrostatic 
discharge, exposed high voltage contact points during tests, trapping points on equipment) 

 

2.4 Explain the isolation and lock-off procedure that applies to the testing activities (such as 
electrical isolation, removal of fuses, placing of warning notices, proving the isolation has 
been achieved and secured)  

 

2.5 Explain how to deal effectively with victims of electric shock in the workplace (to include 
methods of safely isolating the power source and methods of first aid resuscitation) 

 

2.6 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.7 Explain how to obtain authority to conduct the test preparations, the relevant work areas and 
any specific permit-to-work procedures that are used 

 

2.8 Describe the clean work area protocols that should be used, in appropriate cases  

2.9 Explain how to obtain and use the organisation/customer specifications for the post-
production tests 

 

2.10 Explain how to check the calibration status of the authorised test facilities and equipment to 
be used 

 

2.11 Explain how to set up and use the range of test equipment items for the post-production 
tests (such as logic and waveform analysis equipment, oscilloscopes, signal generators, 
sensing and measuring devices, current, voltage and resistance measuring instruments) 

 



 

 

2.12 Explain the importance of keeping the work area clean, tidy and free from waste and surplus 
materials  

 

2.13 Explain how to prepare the products for testing  

2.14 Describe the precautions to be taken to prevent electrostatic discharge (ESD) damage to 
electronic circuits and components (such as use of wrist straps, special packaging and 
handling areas) 

 

2.15 Explain how to check that tools and equipment are free from damage or defects, are in a 
safe and usable condition and are configured correctly for their intended purpose 

 

2.16 Explain the basic operating principles of the electronic components/systems/equipment to 
be tested 

 

2.17 Describe the company reporting formats and how to use them  

2.18 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve  

 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Writing Specifications for Testing Electronic 
                       Components or Circuits 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to write test 
specifications/processes for manufactured electronic components or circuits, in accordance with approved 
procedures.  The learner will be expected to review the operating requirements of the electronic components 
or circuits, to decide which tests are needed and to specify the tests, the test equipment and facilities to be 
used and their order and conditions in which they are to be conducted.  In addition, the learner will be 
expected to write test specifications in an approved format and against a required standard.  

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for writing 
the test specifications and to report any problems with these activities that they cannot personally resolve, or 
are outside their permitted authority, to the relevant people.  The learner will be expected to work with a 
minimum of 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 procedures for writing test specifications for electronic products.  The learner will understand the 
basic operating principles of the components and circuits for which the test procedures are specified, in 
adequate depth to provide a sound basis for carrying out this activity to the required standard.   
 

The application of safe working practices will be a key issue throughout and the learner will understand the 
safety precautions required when working in an electronic component manufacturing and testing environment 
and with the associated equipment that is used.  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. 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 



 

 

 Unit Reference Number  Y/504/9823  

Qualification Framework  RQF 

Title 
 Writing Specifications for Testing 

Electronic Components or Circuits 

Unit Level  Level 3 

Guided Learning Hours  70 

Unit Credit Value  30 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Writing Specifications 
for Testing Electronic 
Components or Circuits 

1.1 Produce specifications that are clear and accurate and contain all relevant data  

1.2 Produce specifications in formats that meet organisational and customer requirements  

1.3 Carry out all of the following for the components or circuits to be tested:  

• review the operating and set-up specification for the product 

• check the working range or limits to be met (such as temperature, voltage/current/ 
impedance, boundary conditions for frequency, pulse rise times, amplitudes, minimum 
and maximum power supply limits) 

• identify the testing methods, processes and procedures required to test the component 
or circuit’s full function  

•  identify and schedule the logical order for conducting the tests 

 

1.4 Review the operating requirements and prepare test specifications for one of the following:  
• capacitors 
• resistors 
• inductors 
• interconnection devices 
• sensor devices 
• optical devices 
• visual displays/screens 
• switching components 
• microwave components 
• spark gaps 
• charge-coupled devices 
• printed circuit board/assembly 
• thin film circuits 
• thick film circuits 

• flexible film circuits 

 



 

 

1.5 Specify tests that require the use of two of the following:  
• circuit meters 
• circuit self-diagnosis 
• sensory input (such as sight, sound, smell, touch) 
• test instrument measurements (such as multimeter, oscilloscope, logic probe, pulse 

sequencing analyser, signal generator/tracer) 

• sensing/recording devices (such as for shock, vibration, humidity, temperature) 

 

1.6 Produce test specifications detailing three of the following types of test:  

• pulse train sequencing and pulse rise time 

• waveform shape, frequency and amplitude checks 

• component value tests (such as resistance, capacitance, inductance) in circuit 

• component value tests (such as resistance, capacitance, inductance) out of circuit 

• continuity, open and short circuit tests 

• shock and vibration withstanding tests 

• humidity, temperature and salt spray withstanding tests 

• insulation resistance 

 

1.7 Write test specifications using one of the following formats: 

• computer based format 

• manual format 

 

1.8 • Ensure that codes and other references used in the specifications follow agreed 
conventions 

 

1.9 Specify tests that comply with one of the following standards:  
• company policy and procedures 
• industry/sector requirement 
• BS and ISO standards  
• customer/client requirements 

• other international standards (such as IPC) 

 

1.10 • Pass specifications on to the appropriate people according to the agreed schedule  

1.11 Store specifications securely in the approved location  

1.12 Make changes to specifications only within agreed control procedures  

2. Know how to Write 
Specifications for 
Testing Electronic 
Components or Circuits 

2.1 Explain the specific safety precautions to be taken when testing the particular electronic 
equipment, systems and components for which the tests are being specified 

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst carrying out the testing 
activities concerned for both personal protection and protection of the components and 
circuits (such as protective clothing, eye and hearing protection, electrostatic discharge 
ESD) 

 

2.3 Explain the clean work area protocols that should be used, in appropriate cases  



 

 

2.4 Describe the hazards associated with the tests being specified and how to minimise risks 
(such as heat, radiation, chemicals, electrostatic discharge, high voltage points on 
equipment exposed to contact during tests, trapping points on equipment) 

 

2.5 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.6 Explain how to obtain the necessary authority to conduct testing, the relevant work areas 
and any specific permit-to-work procedures required 

 

2.7 Describe the types of tests that can be specified for manufactured electronic components 
and circuits 

 

2.8 Explain how to obtain and use the organisation/customer specifications in order to 
determine the post-production tests to be specified 

 

2.9 Explain how to check the calibration status of authorised test facilities and test equipment to 
be specified 

 

2.10 Explain how to set up and use the range of test equipment items needed for the post-
production tests (such as logic and waveform analysis equipment, oscilloscopes, signal 
generators, sensing and measuring devices, current, voltage and resistance measuring 
instruments) 

 

2.11 Explain the basic operating principles of the electronic components and circuits to be tested  

2.12 Explain how to read and interpret circuit diagrams and related symbols (such as technical 
manuals, flowcharts, component drawings, assembly drawings, circuit diagrams, block 
diagrams, wiring diagrams, circuit board layouts) 

 

2.13 Explain how to recognise and read the values, tolerances and, where appropriate, polarity of 
electronic components  

 

2.14 Explain how the tests being specified will be analysed and evaluated  

2.15 Explain the problems that can occur during the testing activities and how to specify the 
actions needed to deal with them 

 

2.16 Describe the format and documentation requirements relating to test specifications and how 
to use them 

 

2.17 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Assembling Large Transformer and Inductor Cores 
 

 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to assemble large 
transformer and inductor cores, in accordance with approved procedures.  This will involve selecting the 
correct components and materials, cutting and forming components, constructing the cores, applying 
insulation, completing the curing process and checking electrical and mechanical integrity of the 
transformer/inductor core.  The learner will be required to select the appropriate tools and equipment to use, 
based on the operations to be performed and type of components to be fitted and to check that they are in a 
safe and serviceable condition.  In carrying out the operations, the learner will be required to follow laid-down 
procedures and specific assembly techniques.  The assembly activities will also include making all necessary 
checks and adjustments to ensure that components are correctly positioned and free from damage. 

 
 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
assembly activities undertaken and to report any problems with the assembly activities, components or 
equipment that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  
The learner will be expected to work with a minimum of 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 assembly techniques and procedures to large transformer or inductor cores.  The learner will 
understand the transformer or inductor core being assembled and its application and will know about the 
assembly techniques, tools and methods, in adequate depth to provide a sound basis for carrying out the 
activities to the required specification.    
 
The learner will understand the safety precautions required when carrying out the assembly activities and 
when using the associated tools and equipment, especially those for lifting and handling the components safely 
and correctly.  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. 
 



 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 Unit Reference Number  H/504/9825  

Qualification Framework  RQF 

Title 
 Assembling Large Transformer and 

Inductor Cores 

Unit Level  Level 3 

Guided Learning Hours  126 

Unit Credit Value  55 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Assembling Large 
Transformer and 
Inductor Cores 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Follow the relevant instructions, assembly drawings and any other specifications  

1.3 Carry out all of the following during the assembly of the transformer or inductor cores:  
• use the correct assembly drawings, specifications and job instructions 
• adhere to risk assessment, COSHH and other relevant safety standards 
• ensure that components are free from damage, foreign objects, dirt or other 

contamination 
• check that all tools and equipment are within calibration date, where appropriate 
• use safe and approved techniques to assemble transformer cores and related 

components 
• leave the work area in a safe and tidy condition 

 

1.4 Ensure that the specified components are available and that they are in a usable condition  

1.5 Use all of the following components in the assembly operations:  

• electrical steels 

• laminates 

• core limb binding tape 

• insulating material 

• clamps 

• foundation feet 

• core and tie bolts 

• earth strips 

 

1.6 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.7 Assemble transformer or inductor cores, using six of the following methods and procedures:   



 

 

• cutting and forming laminates 
• orientating and positioning components 
• aligning components  
• assembling and clamping 
• assembling components by pressure 
• setting clearances 
• impregnating and curing components 
• electrical bonding of components 
• soldering/brazing  
• securing using mechanical fasteners/threaded devices 
• torque setting 
• applying threaded locking methods 

1.8 Assemble three of the following transformer or inductor core types: 
• rectangular 
• multi-step 
• round 
• elliptical 
• plain yokes/limbs 
• stepped yokes/limbs 
• multi-limb cores 
• multi-gap inductor cores 
• magnetic shields and shunts 

 

1.9 Assemble transformer or inductor cores, using three of the following core construction/laying 
techniques: 
• butt joints  
• overlap joints 
• square junctions 
• mitred junctions 
• single lamination 
• multiple lamination 

 

1.10 Secure the components using the specified connectors and securing devices  

1.11 Assemble transformer or inductor cores using four the following assembly aids and 
equipment:  

• cutting and punching machine 

• work holding devices 

• laminate cutting machine 

• lifting and moving equipment 

• measuring equipment 

 



 

 

• specialist assembly tools 

1.12 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.13 Use appropriate equipment to carry out the required quality checks, to include six of the 
following:  
• positional accuracy 
• dimensions 
• orientation 
• alignment 
• electrical continuity 
• component security 
• completeness 
• freedom from damage or foreign objects 

 

1.14 Assemble cores which comply with one of the following quality and accuracy standards:  
• organisational drawings and procedures 
• customer requirements 
• BS and ISO standards 
• other international standards 

 

1.15 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.16 Complete the relevant documentation, to include one of the following and pass it to the 
appropriate people: 
• job/order cards 
• work authorisation documents 
• assembly records 
• acceptance/test documentation 

• other appropriate media 

 

2. Know how to Assemble 
Large Transformer and 
Inductor Cores 

2.1 Explain the health and safety requirements of the area in which the core assembly activity is 
to take place and the responsibility these requirements place on the learner 

 

  2.2 Explain the importance of wearing personal protective clothing (PPE) and other appropriate 
safety equipment during large core assembly activities 

 

2.3 Explain the hazards associated with assembling large transformer and inductor cores and 
how the risks can be minimised 

 

2.4 Explain how to obtain and interpret drawings, planning sheets and records and other 
documents needed for the core assembly activities 

 

2.5 Explain the basic operating principles of the transformers and inductors being assembled  



 

 

2.6 Explain the factors to consider when selecting steels to fabricate large transformer or 
inductor cores 

 

2.7 Explain the methods and techniques to be used when assembling large transformer or 
inductor cores 

 

2.8 Describe the different types of core insulation used and the methods used to cut and form 
them 

 

2.9 Explain the various core construction-laying techniques that are used (such as single or 
multiple laminations, butt or overlap joints, square or mitred junctions) 

 

2.10 Explain the methods and techniques used to build yokes and limbs, limb cores, inductor 
cores and magnetic shields and shunts 

 

2.11 Explain the methods used to fit the core clamp  

2.12 Explain the factors considered when fitting foundation feet, core and tie bolts and insulation 
and earth strips 

 

2.13 Explain the purpose of core limb banding tape  

2.14 Describe the different methods used for curing  

2.15 Explain the procedures to ensure full strength processing in respect of steel banding, 
removal of core limbs, drying procedure and application of suitable varnish 

 

2.16 Describe the methods used to check for electrical insulation of the completed assembly and 
the importance of these checks 

 

2.17 Explain the visual checks and preparation requirements for components to be used in large 
transformer or inductor core assembly activities 

 

2.18 Explain the methods and equipment used to transport, handle and lift the components into 
position and how to check that the equipment is within its current certification dates 

 

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

 

2.20 Describe the reporting and documentation requirements relating to large transformer or 
inductor core assembly and how to use them  

 

2.21 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Winding Transformer and Inductor Coils 
 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to wind transformer and 
inductor coils, in accordance with approved procedures.  This will involve selecting the correct components 
and materials, setting up the coil winding machines, winding and constructing transformer and inductor coils, 
cutting and forming insulation, making joints and terminations, preparing the coils for processing and checking 
the electrical and mechanical integrity of completed assemblies.  The learner will be required to select the 
appropriate tools and equipment to use, based on the operations to be performed and type of components to 
be fitted and to check that they are in a safe and serviceable condition.  In carrying out the operations, the 
learner will be required to follow laid-down procedures and specific assembly techniques.  The assembly 
activities will also include making all necessary checks and adjustments to ensure that components are 
correctly positioned and free from damage. 

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
component assembly activities undertaken.  The learner will report any problems with the components or coil 
winding activities that they cannot personally resolve, or are outside their permitted authority, to the relevant 
people.  The learner will be expected to work with the minimum of 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 transformer and inductor coil winding techniques and procedures.  The learner will understand the 
transformer and inductor coil winding processes, their application and the manufacturing techniques.  The learner 
will know about the types of components used, in adequate depth to provide a sound basis for carrying out the 
activities to the required specification.   
 
The learner will understand the safety precautions required when setting, adjusting and operating the coil winding 
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. 
 
 



 

 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  M/504/9830  

Qualification Framework  RQF 

Title 
 Winding Transformer and  

Inductor Coils 

Unit Level  Level 3 

Guided Learning Hours  112 

Unit Credit Value  45 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Winding Transformer 
and Inductor Coils 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the transformer or inductor coil winding activities:  
• use the correct drawings, specifications and job instructions 
• adhere to risk assessment, COSHH and other relevant safety standards 
• ensure that components are free from damage, foreign objects, dirt or other 

contamination 
• check that all tools and equipment are within calibration date, where appropriate 
• use safe and approved techniques to wind transformer and inductor coils 

• leave the work area in a safe and tidy condition 

 

1.3 Follow the relevant instructions, assembly drawings and any other specifications  

1.4 Ensure that the specified components are available and that they are in a usable condition  

1.5 Use twelve of the following materials and components during the coil winding operations:  
• conducting materials 
• insulating materials 
• joining materials 
• foundation feet 
• clamps 
• core and tie bolts 
• earth strips 
• coil edge packing 
• inter-coil wrap 
• lead-out sleeving 
• lead-out tape 
• key ducts 
• spacers 

 



 

 

• common end washers 
• finish/banding tape 
• lead-out conductors 
• bobbins 
• frames 
• laminations 
• sleeving 

• fixing material 

1.6 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.7 Use all of the following equipment and tools for the coil winding and assembly operations:  
• coil winding machine 
• insulation cutting and forming equipment 
• tinning equipment 
• laminate cutting and punching machine (as appropriate) 
• measuring equipment 
• mechanical hand tools 
• electrical hand tools 

 

1.8 Complete all of the following coil winding and assembly procedures:  
• select conductors (such as round, rectangular, foil, sheet, hollow section, aluminium, 

copper, bare, insulated) 
• select materials (such as insulation, joining) 
• set coil winding cutting machine (such as wire traverse, pitch, gear ratio and tension, 

joining tool) 
• cut and form insulation (such as wraps/cylinder, inter-layer/wrap/duct, parallel and 

tapered coil edge packing, inter-coil wrap/cylinder/duct, lead-out sleeving/tape, key ducts 
and spacers, common end washers, finish/banding tape) 

• cut and form lead-out conductors (such as low and high voltage terminations and 
tappings) 

• wind coils using different conductors (such as flat and edge wound, multiple stranded) 
• wind coils using various techniques (such as distributed crossover, helical spiral, disc) 
• make terminations (such as high voltage insulated, flexible fly leads, tappings, heavy 

section single and multiple form lead-outs and busbars) 
• make lead-outs (such as high and low voltage, radial off-coil face, axial from coil ends, 

left/right, front/back of coil and staggered) 
• assemble coils (such as multi-sectional, multiple coils, lead-outs, tappings, insulation) 
• prepare coils for processing (such as impregnating, curing) 

 

1.9 Secure the components using the specified connectors and securing devices  



 

 

1.10 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.11 Wind transformer/inductor coils to one of the following quality and accuracy standards:  

• organisational drawings and procedures 

• customer drawings and requirements 

• BS and ISO standards 

• other international standards 

 

1.12 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.13 Complete the relevant documentation, to include one of the following, and pass it to the 
appropriate people:  

• job/order cards 

• work authorisation documents 

• material records 

• acceptance documentation 

•  other appropriate media 

 

2. Know how to Wind 
Transformer and 
Inductor Coils 

2.1 Explain the health and safety requirements of the area in which the coil winding activity is to 
take place and the responsibility these requirements place on the learner 

 

2.2 Explain the importance of wearing personal protective clothing (PPE) and other appropriate 
safety equipment during the coil winding activities 

 

2.3 Explain the hazards associated with the type of coil winding activities being undertaken and 
how the risks can be minimised 

 

2.4 Explain how to obtain and interpret drawings, planning sheets, records and other documents 
needed for the coil winding activities 

 

2.5 Explain the factors to consider when selecting conductors to produce transformer and 
inductor coils (such as round section, rectangular, foil, sheet, hollow section, aluminium, 
copper, bare, insulated) 

 

2.6 Explain the factors that influence the choice of size and type of coil conductors  

2.7 Explain the basic operating principles of the transformers and inductors being wound  

2.8 Explain the methods used to set up the coil winding machine with regard to wire traverse, 
pitch, gear ration and tension 

 

2.9 Explain the methods used to produce helical, spiral, disc, sandwich and distributed 
crossover types of coil windings 

 

2.10 Explain the methods used to minimise magnetic leakage  

2.11 Explain the procedures for cutting and forming insulations  

2.12 Describe the purposes of cylinder wraps, wrap/duct inter-layer, parallel and tapered coil 
edge packing, inter-coil wrap/cylinder/duct, lead-out sleeving tape, key ducts and spacers, 
common end washers and finishing banding tape pieces 

 



 

 

2.13 Explain how coils are prepared for impregnating and curing and the methods used to do this  

2.14 Explain the methods used to cut lead-out conductors to size and shape  

2.15 Explain the procedures for cutting the high and low voltage terminations and tappings of the 
coil winding 

 

2.16 Explain the methods used to earth the transformer or inductor coil  

2.17 Explain the methods used to strip and clean electrical conductors before jointing and the 
methods of jointing used 

 

2.18 Describe the procedures used when hand soldering joints and the hazards associated with 
using soldering equipment 

 

2.19 Explain the visual checks and preparation requirements for components to be used in 
transformer and inductor coil winding activities 

 

2.20 Describe the methods and equipment used to transport, handle and lift the components into 
position and how to check that the equipment is within its current certification dates 

 

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

 

2.22 Describe the reporting and documentation requirements relating to transformer and inductor 
coil winding and how to use them  

 

2.23 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Assembling Transformers and Inductors 
 
 



 

 

Unit Aim 
 
This unit covers the skills and knowledge needed to prove the competences required to assemble transformers 
and inductors, in accordance with approved procedures.  This will involve selecting the correct components 
and materials, assembling the transformer or inductor components, connecting the coils, preparing lead-outs, 
making joints and terminations and checking the electrical and mechanical integrity of completed assemblies.  
The learner will be required to select the appropriate tools and equipment to use, based on the operations to 
be performed and type of components to be fitted and to check that they are in a safe and serviceable 
condition.  In carrying out the operations, the learner will be required to follow laid-down procedures and 
specific assembly techniques.  The assembly activities will also include making all necessary checks and 
adjustments to ensure that components are correctly positioned and free from damage. 

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
assembly activities undertaken and to report any problems with the assembly activities, components or 
equipment that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  
The learner will be expected to work with a minimum of 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 assembly techniques and procedures to transformers and inductors.  The learner will understand 
the transformer or inductor being assembled and its application and will know about the assembly techniques, 
tools and methods, in adequate depth to provide a sound basis for carrying out the activities to the required 
specification.    
 
The learner will understand the safety precautions required when carrying out the transformer or inductor 
assembly 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. 
 
 
 
 



 

 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  T/504/9831  

Qualification Framework  RQF 

Title 
 Assembling Transformers  

and Inductors 

Unit Level  Level 3 

Guided Learning Hours  119 

Unit Credit Value  48 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Assembling 
Transformers and 
Inductors 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Follow the relevant instructions, assembly drawings and any other specifications  

1.3 Carry out all of the following during the assembly of the transformers or inductors:  
• use the correct assembly drawings, specifications and job instructions 
• adhere to risk assessment, COSHH and other relevant safety standards 
• ensure that components are free from damage, foreign objects, dirt or other 

contamination 
• check that all tools and equipment are within calibration date, where appropriate 
• use safe and approved techniques to assemble transformers and inductors 
• leave the work area in a safe and tidy condition 

 

1.4 Ensure that the specified components are available and that they are in a usable condition  

1.5 Use all of the following in the assembly activities:  
• cores 
• coils 
• support packing 
• insulation materials 
• terminals 
• connections 
• foundation feet 
• frames 

 

1.6 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.7 Use five of the following tools and equipment during the assembly operations:  
• soldering/brazing equipment 
• electrical measuring equipment 

 



 

 

• mechanical measuring equipment 
• mechanical hand tools 
• electrical hand tools 
• other specialised tools/equipment 

1.8 Carry out ten of the following assembly procedures:  
• select the correct components and materials 
• orientate and position the components correctly 
• assemble the coils, cores and related components 
• align the components  
• set any required clearance  
• make lead-outs (such as start, finish and intermediate tapping terminations) 
• insulate the lead-outs 
• carry out electrical bonding of the components 
• carry out soldering/brazing of connections  
• make compression connections (such as crimped)  
• secure the components using mechanical fasteners/threaded devices 
• torque setting 
• apply threaded locking methods 

 

1.9 Secure the components using the specified connectors and securing devices  

1.10 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.11 Use appropriate equipment to carry out the required quality checks, including six of the 
following:  
• positional accuracy 
• dimensions 
• orientation 
• alignment 
• component security 
• completeness 

• freedom from damage or foreign objects 

 

1.12 Assemble transformer or inductors to one of the following quality and accuracy standards:  

• organisational drawings and procedures 

• customer drawings and requirements 

• BS and ISO standards 

• other international standards 

 

1.13 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.14 Complete the relevant documentation, to include one of the following and pass it to the  



 

 

appropriate people: 
• job/order cards 
• work authorisation documents 
• assembly records 
• acceptance/test documentation 

• other appropriate media 

2. Know how to Assemble 
Transformers and 
Inductors 

2.1 Explain the health and safety requirements of the area in which the transformer/inductor 
assembly activity is to take place and the responsibility these requirements place on the 
learner 

 

2.2 Explain the importance of wearing protective clothing and other appropriate safety 
equipment (PPE) during transformer/inductor assembly activities 

 

2.3 Explain the hazards associated with the assembly activities being undertaken and how to 
minimise the risks 

 

2.4 Explain how to obtain and interpret drawings, planning sheets and records and other 
documents needed for the assembly activities 

 

2.5 Describe the types of components used and how to ensure that they are fit to use in the 
assembly  

 

2.6 Explain the preparation requirements for the components to be used in the 
transformer/inductor assembly activities  

 

2.7 Explain the basic operating principles of the transformers and inductors being assembled  

2.8 Explain the methods used to ensure a firm and rigid transformer/inductor assembly of 
appropriate mechanical strength 

 

2.9 Explain the procedures to ensure correct electrical clearance between coils and earthed 
parts of the assembly  

 

2.10 Explain the faults that can occur and how they can be prevented   

2.11 Explain the methods used to connect the coils to the terminals and the importance of the 
tapping arrangements 

 

2.12 Explain the methods used in preparing lead-out conductors and the methods used to 
remove insulation and tin them 

 

2.13 Explain the procedures and methods used for making coil interconnections (such as delta 
group connections) 

 

2.14 Explain the precautions taken when using soldering and brazing equipment and the 
associated dangers  

 

2.15 Describe the methods used for re-insulating conductors  

2.16 Explain the methods used to support the joined conductors and the common types of 
support packing 

 

2.17 Describe the methods used to earth the transformer/inductor  



 

 

2.18 Explain the methods and equipment used to transport, handle and lift the components into 
position and how to check that the equipment is within its current certification dates 

 

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

 

2.20 Describe the reporting and documentation requirements relating to transformer/inductor 
assembly and how to use them  

 

2.21 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Fitting Small Transformer and Inductor Cores 
 
 



 

 

Unit Aim 
 
This unit covers the skills and knowledge needed to prove the competences required to fit commonly used 
cores in small transformers or inductors and to check the electrical and mechanical integrity of transformer 
core assemblies, in accordance with approved procedures.  The learner will be required to select the 
appropriate tools and equipment to use, based on the operations to be performed and type of components to 
be fitted and to check that they are in a safe and serviceable condition.  In carrying out the operations, the 
learner will be required to follow laid-down procedures and specific assembly techniques.  The assembly 
activities will also include making all necessary checks and adjustments to ensure that components are 
correctly positioned and free from damage. 
 
Unit introduction 

 
The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
assembly activities undertaken and to report any problems with the assembly activities, components or 
equipment that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  
The learner will be expected to work with a minimum of 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 assembly techniques and procedures for small transformer and inductor cores.  The learner will 
understand the transformer or inductor being assembled and its application and will know about the assembly 
techniques, tools and methods, in adequate depth to provide a sound basis for carrying out the activities to 
the required specification.    
 
The learner will understand the safety precautions required when carrying out the assembly operations.  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. 
 

 
 



 

 

 
Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  T/600/5906  

Qualification Framework  RQF 

Title 
 Fitting Small Transformer  

and Inductor Cores 

Unit Level  Level 4 

Guided Learning Hours  32 

Unit Credit Value  14 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Fitting Small 
Transformer and 
Inductor Cores 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Follow the relevant instructions, assembly drawings and any other specifications  

1.3 Carry out all of the following during the fitting of the small transformer or inductor cores:  

• use the correct assembly drawings, specifications and job instructions 

• adhere to risk assessment, COSHH and other relevant safety standards 

• ensure that components are free from damage, foreign objects, dirt or other 
contamination 

• check that all tools and equipment are within calibration date, where appropriate 

• use safe and approved techniques to assemble transformer cores and related 
components 

• leave the work area in a safe and tidy condition 

 

1.4 • Ensure that the specified components are available and that they are in a usable 
condition 

 

1.5 Fit cores using all of the following components:  

• insulating material 

• clamps 

• foundation feet 

• clips 

• core and tie bolts 

• earth strips 

•  banding strip 

 

1.6 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.7 Fit cores using four of the following methods and procedures:   



 

 

• cutting and forming laminates 
• orientating and positioning components 
• aligning components  
• assembling and clamping 
• assembling components by pressure 
• setting clearances 
• impregnating and curing components 
• electrically bonding components 
• soldering/brazing  
• securing using mechanical fasteners/threaded devices 
• torque setting 
• applying bolt locking methods 

1.8 Fit two of the following cores to transformers or inductors:  

• stampings/lamination cores 

• cut-wound cores 

• ferrite cores 

 

1.9 Secure the components using the specified connectors and securing devices  

1.10 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.11 Carry out the required quality checks, to include six of the following, using appropriate 
equipment:  
• positional accuracy 
• dimensions 
• orientation 
• alignment 
• component security 
• completeness 
• freedom from damage or foreign objects 

 

1.12 Fit transformer/inductor cores which comply with one of the following quality and accuracy 
standards:  

• organisational drawings and procedures 

• customer drawings and requirements 

• BS and ISO standards 

• other international standards 

 

1.13 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

  1.14 Complete relevant documentation, to include one of the following, and pass it to the 
appropriate people: 

 



 

 

• job/order cards 
• work authorisation documents 
• assembly records 
• acceptance/test documentation 

• other appropriate media 

2. Know how to Fit Small 
Transformer and 
Inductor Cores 

2.1 Explain the health and safety requirements of the area in which the core fitting activity is to 
take place and the responsibility these requirements place on the learner 

 

2.2 Explain the importance of wearing protective clothing (PPE) and other appropriate safety 
equipment during core fitting activities 

 

2.3 Explain the hazards associated with the type of assembly and insulating activities being 
undertaken and how the risks can be minimised 

 

2.4 Explain how to obtain and interpret drawings, planning sheets and records and other 
documents needed for the core fitting activities 

 

2.5 Explain the basic operating principles of the transformers and inductors being assembled  

2.6 Explain the assembly methods and techniques to be used when fitting small 
transformer/inductor cores 

 

2.7 Describe the different types of core that are used  

2.8 Explain the methods used to fit the core clamp  

2.9 Explain the factors considered when fitting foundation feet, core and tie bolts and insulation 
and earth strips 

 

2.10 Describe the purpose of core limb banding tape  

2.11 Explain the methods used to check for electrical insulation of the completed assembly and 
the importance of these checks 

 

2.12 Explain the visual checks and preparation requirements for components to be used in small 
transformer and inductor core fitting activities 

 

2.13 Explain the methods and equipment used to handle and fit cores into position and the 
procedures to be followed when doing so 

 

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

 

2.15 Describe the reporting and documentation requirements relating to small transformer and 
inductor core fitting and how to use them  

 

2.16 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 

 



 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Assembling Rotor and Armature Windings 
 
 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to assemble rotor and 
armature windings, in accordance with approved procedures.  This will involve selecting the correct 
components and materials, fitting and insulating components and fitting and terminating the coil.  The learner 
will be required to select the appropriate tools and equipment to use, based on the operations to be performed 
and type of components to be fitted and to check that they are in a safe and serviceable condition.  In carrying 
out the operations, the learner will be required to follow laid-down procedures and specific assembly 
techniques.  The assembly activities will also include making all necessary checks and adjustments to ensure 
that components are correctly positioned and free from damage. 

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
assembly activities undertaken and to report any problems with the assembly activities, components or 
equipment that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  
The learner will be expected to work with a minimum of 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 assembly techniques and procedures to rotor and armature windings.  The learner will understand 
the rotor or armature being assembled and its application and will know about the assembly techniques, tools 
and methods, in adequate depth to provide a sound basis for carrying out the activities to the required 
specification.    
 

The learner will understand the safety precautions required when carrying out the assembly operations.  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. 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 



 

 

 Unit Reference Number  J/504/9834  

Qualification Framework  RQF 

Title 
 Assembling Rotor and Armature 

Windings 

Unit Level  Level 3 

Guided Learning Hours  56 

Unit Credit Value  25 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Assembling Rotor and 
Armature Windings 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Follow the relevant instructions, assembly drawings and any other specifications  

1.3 Carry out all of the following during the assembly of the rotor and armature windings:  

• use the correct assembly drawings, specifications and job instructions 

• adhere to risk assessment, COSHH and other relevant safety standards 

• ensure that components are free from damage, foreign objects, dirt or other 
contamination 

• check that all tools and equipment are within calibration date, where appropriate 

• use safe and approved techniques to assemble and connect rotor/armature components 

• leave the work area in a safe and tidy condition 

 

1.4 Ensure that the specified components are available and that they are in a usable condition  

1.5 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.6 Prepare and assemble windings using all of the following:  

• rotor/armature wire 

• preformed coils 

• insulating material 

• separating strips 

• slot wedges 

• dummy coils 

• equaliser rings 

• resin/glass bonding tape 

• brazing material 

• solders 

 



 

 

• fluxes 

1.7 Use all of the following equipment and tools for the assembly operations:  

• tinning and soldering equipment  

• multimeters 

• impedance tester 

• drying and baking ovens 

• insulating resin baths 

• coil winding machines 

• lathes 

• shaft supports 

 

1.8 Use all of the following assembly procedures:  
• prepare components (such as coil ends, wedge length, width, squareness and profile) 
• insulate (such as slot, shaft, end winding support) 
• secure windings (such as main, auxiliary, lap, wave, duplex, triplex, multiplex) 
• band end windings 
• solder connections (such as risers, coil ends) 
• check mechanical integrity 
• check electrical integrity (such as continuity, insulation, voltage withstand) 

 

1.9 Secure the components using the specified connectors and securing devices  

1.10 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.11 Assemble rotating equipment to one of the following quality and accuracy standards:  
• organisational drawings and procedures 
• customer drawings and requirements 
● BS and ISO standards 
● other international standards 

 

1.12 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.13 Complete the relevant documentation, to include one of the following and pass it to the 
appropriate people: 
• job/order cards 
• work authorisation documents 
• assembly records 
• acceptance/test documentation 

• other appropriate media 

 

2. Know how to Assemble 
Rotor and Armature 
Windings 

2.1 Explain the health and safety requirements of the area in which the electrical assembly and 
insulating activity is to take place and the responsibility these requirements place on the 
learner 

 



 

 

  2.2 Explain the importance of wearing protective clothing and other appropriate safety 
equipment (PPE) during electrical assembly and insulating activities 

 

2.3 Explain the hazards associated with assembling rotor and armature windings and how the 
risks can be minimised 

 

2.4 Explain how to obtain and interpret drawings, planning sheets and records and other 
documents needed for the assembly activities 

 

2.5 Explain the basic operating principles of the rotor and armatures being assembled  

2.6 Describe the factors to consider when choosing pre-formed coils  

2.7 Explain the assembly methods and techniques to be used when assembling rotating 
equipment rotor/armature windings  

 

2.8 Explain the common types of winding configuration used for rotor/armature assembly  

2.9 Explain the methods used to fit slot insulators  

2.10 Explain the purpose of insulation cuffs  

2.11 Explain the factors that determine the wedge length, width, squareness and profile  

2.12 Explain the methods used to mark out and cut materials for the manufacture and trimming of 
wedges 

 

2.13 Explain the methods used to fit wedges into slots  

2.14 Explain the methods used to splice windings and the factors that affect the pitch of coils  

2.15 Explain the procedure for protecting coil ends  

2.16 Explain the common methods of attaching rotor/armature windings to the commutator  

2.17 Explain the method used to check the electrical integrity of joints  

2.18 Explain the methods used to apply insulating varnish and the types used  

2.19 Describe the visual checks and preparation requirements for components to be used in 
electrical assembly activities 

 

2.20 Explain the methods and equipment used to transport, handle and lift the components into 
position and how to check that the equipment is within its current certification dates 

 

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

 

2.22 Describe the reporting and documentation requirements relating to rotor/armature assembly 
and how to use them  

 

2.23 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 
 

 



 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Assembling Stator Windings 
 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to assemble stator 
windings, in accordance with approved procedures.  This will involve selecting the correct components and 
materials, fitting and insulating the components and fitting and terminating the coil windings.  The learner will 
be required to select the appropriate tools and equipment to use, based on the operations to be performed 
and type of components to be fitted and to check that they are in a safe and serviceable condition.  In carrying 
out the operations, the learner will be required to follow laid-down procedures and specific assembly 
techniques.  The assembly activities will also include making all necessary checks and adjustments to ensure 
that components are correctly positioned and free from damage. 
 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
assembly activities undertaken and to report any problems with the assembly activities, components or 
equipment that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  
The learner will be expected to work with a minimum of 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 stator winding assembly techniques and procedures.  The learner will understand the stator being 
assembled and its application and will know about the assembly techniques, tools and methods, in adequate 
depth to provide a sound basis for carrying out the activities to the required specification.    
 

The learner will understand the safety precautions required when carrying out the assembly operations.  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. 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 



 

 

 Unit Reference Number  R/504/9836  

Qualification Framework  RQF 

Title 
 Assembling Stator  

Windings 

Unit Level  Level 3 

Guided Learning Hours  56 

Unit Credit Value  25 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Assembling Stator 
Windings 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Follow the relevant instructions, assembly drawings and any other specifications  

1.3 Carry out all of the following during the assembly of the stator windings: 

• use the correct assembly drawings, specifications and job instructions 

• adhere to risk assessment, COSHH and other relevant safety standards 

• ensure that components are free from damage, foreign objects, dirt or other 
contamination 

• check that all tools and equipment are within calibration date, where appropriate 

• use safe and approved techniques to assembly and connect stator components 
leave the work are in a safe and tidy condition 

 

1.4 Ensure that the specified components are available and that they are in a usable condition  

1.5 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.6 Prepare and assemble stator windings, using all of the following:  

• winding wiring 

• pre-formed coils 

• insulating material 

• separating strips 

• slot wedges 

• dummy coils 

• equaliser rings 

• resin/glass bonding tape 

• brazing material 

• solders 

 



 

 

• fluxes 

1.7 Use six of the following equipment and tools for the assembly operations:  

• tinning and soldering equipment  

• multimeter 

• impedance tester 

• drying and baking ovens 

• coil winding machines 

• brazing equipment 

•  insulating resin baths 

 

1.8 Complete all of the following assembly procedures:  
• prepare components (such as coil ends, wedge length, width, squareness and profile) 
• fit windings (such as preformed, wound directly into slot, loop, diamond, concentric) 
• insulate windings (such as slot, end winding support) 
• secure windings (such as packing, tapes, cords, wedges) 
• solder and/or braze winding connections  
• check mechanical integrity 

• check electrical integrity (such as continuity, insulation, voltage withstand) 

 

1.9 Secure the components using the specified connectors and securing devices  

1.10 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.11 Assemble rotating equipment to one of the following quality and accuracy standards:  

• organisational drawings and procedures 

• customer drawings and requirements 

• BS and ISO standards 

•  other international standards 

 

1.12 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.13 Complete the relevant documentation, to include one of the following and pass it to the 
appropriate people: 
• job/order cards 
• work authorisation documents 
• assembly records 
• acceptance/test documentation 

• other appropriate media 

 



 

 

2. Know how to Assemble 
Stator Windings 

2.1 Explain the health, safety and environmental requirements of the area in which the electrical 
assembly and insulating activity is to take place and the responsibility these requirements 
place on the learner 

 

2.2 Explain the importance of wearing protective clothing and other appropriate safety 
equipment (PPE) during electrical assembly and insulating activities 

 

2.3 Explain the hazards associated with assembling stator windings and how the risks can be 
minimised 

 

2.4 Explain how to obtain and interpret drawings, planning sheets and records and other 
documents needed for the assembly activities 

 

2.5 Describe the factors to consider when choosing pre-formed coils  

2.6 Explain the assembly methods and techniques to be used when assembling rotating 
equipment stator windings  

 

2.7 Describe the common types of winding configuration used for stator assembly  

2.8 Explain the basic operating principles of the stator being assembled  

2.9 Explain the methods used to fit slot insulators  

2.10 Explain the purpose of insulation cuffs  

2.11 Explain the factors that determine the wedge length, width, squareness and profile  

2.12 Explain the methods used to mark out and cut materials for the manufacture and trimming of 
wedges 

 

2.13 Explain the methods used to fit wedges into slots  

2.14 Explain the factors to be considered when selecting and fitting coils to multi-phase stators  

2.15 Explain the factors that influence the selection of coil ends  

2.16 Explain the method used to check for the electrical integrity of joints  

2.17 Explain the methods used to apply insulating varnish and the types used  

2.18 Explain the common methods used to ensure good varnish penetration when using a 
dipping bath 

 

2.19 Explain the visual checks and preparation requirements for the components to be used  

2.20 Explain the methods and equipment used to transport, handle and lift the components into 
position, and how to check that the equipment is within its current certification dates 

 

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

 

2.22 Describe the reporting and documentation requirements relating to stator assembly and how 
to use them  

 

2.23 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 



 

 

 
 
 
 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Assembling and Fitting Commutators 
 
 

 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to select components 
and materials and to assemble commutator segments and separators, in accordance with approved 
procedures.  The learner will be required to select the appropriate tools and equipment to use, based on the 
operations to be performed and type of components to be fitted and to check that they are in a safe and 
serviceable condition.  In carrying out the operations, the learner will be required to follow laid-down 
procedures and specific assembly techniques.  The assembly activities will also include making all necessary 
checks and adjustments to ensure that components are correctly positioned and free from damage. 
 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
assembly activities undertaken and to report any problems with the assembly activities, components or 
equipment that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  
The learner will be expected to work with a minimum of 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 commutator assembly techniques and procedures.  The learner will understand the commutator 
being assembled and its application and will know about the assembly techniques, tools and methods, in 
adequate depth to provide a sound basis for carrying out the activities to the required specification.    
 
The learner will understand the safety precautions required when carrying out the assembly operations.  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. 
 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 

 



 

 

 Unit Reference Number  Y/504/9837  

Qualification Framework  RQF 

Title 
 Assembling and Fitting  

Commutators 

Unit Level  Level 3 

Guided Learning Hours  42 

Unit Credit Value  20 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Assembling and Fitting 
Commutators 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the assembly of the commutator:  

• use the correct assembly drawings, specifications and job instructions 

• adhere to risk assessment, COSHH and other relevant safety standards 

• ensure that components are free from damage, foreign objects, dirt or other 
contamination 

• check that all tools and equipment are within calibration date, where appropriate 

• use safe and approved techniques to assemble and fit commutator components 

• leave the work are in a safe and tidy condition 

 

1.3 Follow the relevant instructions, assembly drawings and any other specifications  

1.4 Ensure that the specified components are available and that they are in a usable condition  

1.5 • Use the appropriate methods and techniques to assemble the components in their 
correct positions 

 

1.6 Secure the components using the specified connectors and securing devices  

1.7 Prepare and assemble commutators using all of the following:  

• commutator segments 

• insulating segments 

• sleeves 

• hubs 

• vee rings 

• locking devices 

 

1.8 Use all of the following equipment and tools for the assembly operations:  

• multimeter 

• impedance tester 

 



 

 

• tinning equipment  

• lathes 

• cutting tools 

• shaft supports  

• peening tools 

• jigs 

• clamps 

• dial test indicators 

1.9 Complete all of the following assembly procedures:  
• prepare materials (such as tinning segments) 
• assemble the components (such as segments and separators) 
• machine the assembled components 
• check mechanical integrity (such as longitudinal, radial position) 
• check electrical integrity (such as segment to segment, segments to hub) 

 

1.10 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.11 Assemble rotating equipment to one of the following quality and accuracy standards:  

• organisational drawings and procedures 

• customer drawings and requirements 

• BS and ISO standards 

• other international standards 

 

1.12 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.13 Complete the relevant documentation, to include one of the following and pass it to the 
appropriate people: 
• job/order cards 
• work authorisation documents 
• assembly records 
• acceptance/test documentation 

• other appropriate media 

 

2. Know how Assemble 
and Fitting 
Commutators 

2.1 Explain the health and safety requirements of the area in which the commutator assembly 
and fitting activity is to take place and the responsibility these requirements place on the 
learner 

 

2.2 Explain the importance of wearing protective clothing and other appropriate safety 
equipment (PPE) during the commutator assembly and fitting activities 

 

2.3 Explain the hazards associated with the type of assembly and fitting being undertaken and 
how the risks can be minimised 

 



 

 

2.4 Explain how to obtain and interpret drawings, planning sheets and records and other 
documents needed for the assembly activities 

 

2.5 Explain the basic operating principles of the commutators being assembled  

2.6 Describe the factors to be considered when choosing materials for commutator segments  

2.7 Explain the methods of attaching armature wire to the commutator  

2.8 Explain the methods used to fabricate commutator segments and the tolerances required  

2.9 Explain the factors that influence the number of segments used  

2.10 Explain the procedure for tinning commutator segments  

2.11 Explain the methods used to machine the separators  

2.12 Explain the correct procedures for the assembly of segments and insulated separators  

2.13 Explain the precautions to be taken during assembly, with regard to longitudinal and radial 
position 

 

2.14 Explain the factors that influence the choice of peening tools  

2.15 Explain the procedures for fitting the assembly to mating components  

2.16 Explain the methods used to check for electrical integrity of the sub-assembly (such as 
segment to segment, segments to hub) 

 

2.17 Explain the importance of locking fasteners and the type of fasteners to be used  

2.18 Explain the visual checks and preparation requirements for the components to be used  

2.19 Explain the methods and equipment used to transport, handle and lift the components into 
position and how to check that the equipment is within its current certification dates 

 

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

 

2.21 Describe the reporting and documentation requirements relating to commutator assembly 
and how to use them  

 

2.22 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 
 
 
 

 



 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Balancing Assembled Rotors or Armatures 
 
 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to carry out static or 
dynamic balancing of rotor or armature assemblies, in accordance with approved procedures.  The learner will 
be required to balance rotors or armatures from single-phase motors, three-phase motors or alternators.  The 
learner will be required to carry out balancing tasks, select balancing equipment and tools and to produce 
balanced rotors or armatures to specification. 

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
balancing activities undertaken and to report any problems with these activities, or with the tools and 
equipment used that they cannot personally resolve, or are outside their permitted authority, to the relevant 
people.  The learner will be expected to work with a minimum of 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 sound understanding of their work and will provide an informed 
approach to applying balancing procedures to rotors or armatures.  The learner will understand the electrical 
equipment being worked on, the balancing equipment to be used and the various balancing procedures, in 
adequate depth to provide a sound basis for carrying out the activities to the required specification.  In addition, 
the learner will be expected to review the outcome of the balancing activities, to compare the results with 
appropriate standards, to determine the action required and to record and report the results in the appropriate 
format. 
 

The learner will understand the safety precautions required when carrying out the balancing activities.  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. 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 



 

 

 Unit Reference Number  D/504/9838  

Qualification Framework  RQF 

Title 
 Balancing Assembled Rotors or 

Armatures 

Unit Level  Level 3 

Guided Learning Hours  63 

Unit Credit Value  30 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Balancing Assembled 
Rotors or Armatures 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the balancing activities:  

• use the correct drawings, specifications or job instructions 

• adhere to risk assessment, COSHH and other relevant safety standards 

• ensure that components are free from damage, foreign objects, dirt or other 
contamination 

• check that all tools and equipment are within calibration date, where appropriate 

• use safe and approved techniques to balance assembled rotors or armatures 

•  leave the work are in a safe and tidy condition 

 

1.3 Follow the appropriate procedures for use of tools and equipment to carry out the required 
tests 

 

1.4 Set up and carry out the tests using the correct procedures and within agreed timescales  

1.5 Prepare for the balancing operations by carrying out all of the following:  
Either: 
• obtaining the appropriate balancing knives 
• levelling the balancing knives 
• mounting and setting the rotor or armature on a suitable mandrel (where appropriate) 
• placing the assembly on the balancing knives 
• rotating and checking the assembly for unbalance 
• marking the position of the unbalance 
• adding or removing material to produce a balanced assembly 
• rechecking and confirming that the assembly is within the balance specification 
Or: 

• obtaining the appropriate dynamic balancing equipment 

 



 

 

• checking that the equipment is set up and functioning correctly 

• mounting and setting the rotor or armature on a suitable mandrel (where appropriate) 

• securing the assembly on the balancing machine 

• spinning the assembly and checking the gauges for unbalance 

• marking the position of any unbalance 

• adding or removing material to produce a balanced assembly 

• rechecking and confirming that the assembly is within the balance specification  

1.6 Carry out balancing activities on two of the following types of electrical assemblies:  

• rotors 

• armatures 

• other rotating electrical assemblies 

 

1.7 Carry out balancing of rotor or armature assemblies, using one of the following methods: 

• static balancing 

• dynamic balancing 

 

1.8 Balance rotating electrical assemblies to one of the following quality and accuracy 
standards:  

•  organisational requirements 

•  customer requirements 

•  BS and ISO standards 

•  other international standards 

 

1.9 Record the results of the tests in the appropriate format  

1.10 Review the results and carry out further tests if necessary  

1.11 Complete the relevant documentation, to include one of the following and pass it to the 
appropriate people: 
• job/order cards 
• work authorisation documents 
• material records 
• acceptance documentation 
• other appropriate media 

 

2. Know how to Balance 
Assembled Rotors or 
Armatures 

2.1 Explain the health and safety requirements of the work area where they are carrying out the 
balancing activities and the responsibility these requirements place on the learner 

 

  2.2 Explain the specific safety precautions to be taken when carrying out static or dynamic 
balancing of rotors/armatures 

 

2.3 Explain the hazards associated with the type of activity being undertaken and how to 
minimise the risks 

 



 

 

2.4 Explain the importance of wearing protective clothing and other appropriate safety 
equipment (PPE) during the balancing activities 

 

2.5 Explain how to obtain and interpret drawings, physical layouts, specifications and other 
documents needed in the balancing activities   

 

2.6 Describe the types of balancing equipment to be used and their selection for particular types 
of rotor/armature (to include both static and dynamic types of equipment) 

 

2.7 Explain the basic principles of static and dynamic balancing  

2.8 Explain how to ensure that the balancing equipment is maintained and correctly calibrated, 
in accordance with the appropriate organisational procedures 

 

2.9 Explain how to set up the balancing equipment in readiness for the balancing operations  

2.10 Explain how to connect the appropriate balancing equipment for the measurement of static 
and dynamic balance 

 

2.11 Describe the importance of levelling during the balancing operations  

2.12 Explain why it is important that all rolling surfaces of balancing machines are clean, free of 
damage and lubricated 

 

2.13 Explain how to display/record balancing results and the describe the documentation to be 
used 

 

2.14 Explain how to interpret the value and significance of the balance/unbalance readings  

2.15 Describe the maximum residual unbalance permitted in the rotor or armature assemblies  

2.16 Explain how to identify the area of the assembly that is out of balance  

2.17 Describe the methods that can be used to add or remove weight to bring the assembly into 
balance 

 

2.18 Explain the importance of ensuring that balancing equipment is used only for its intended 
purpose and within its specified range and limits 

 

2.19 Explain the problems or errors that may occur, which could affect the balancing results and 
how they can be avoided 

 

2.20 Explain the environmental control and company operating procedures relating to the 
balancing activities 

 

2.21 Describe the documentation required and the procedures to be observed following the 
balancing activity 

 

2.22 Explain the extent of their own authority and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 
 
 



 

 

 
 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Assembling and Fitting Electrical Rotating  
                       Equipment 
 
 



 

 

 
Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to assemble electrical 
rotating equipment, such as motors, alternators or generators, in accordance with approved procedures.  This 
will involve the assembly of a range of components, such as stators, bearings, seals, rotors/armatures, bushes, 
springs, dust covers, end plates, slip ring assemblies and cables with cooling fans, into the final motor or 
alternator/generator.  The learner will be required to select the appropriate tools and equipment to use, based 
on the operations to be performed and type of components to be fitted and to check that they are in a safe and 
serviceable condition.  In carrying out the operations, the learner will be required to follow laid-down 
procedures and specific assembly techniques.  The assembly activities will also include making all necessary 
checks and adjustments to ensure that components are correctly positioned and free from damage. 

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
assembly activities undertaken and to report any problems with the assembly activities, components or 
equipment that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  
The learner will be expected to work with a minimum of 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 assembly techniques and procedures to electrical rotating equipment.  The learner will understand 
the electrical rotating equipment being assembled and its application and will know about the assembly 
techniques, tools and methods, in adequate depth to provide a sound basis for carrying out the activities to 
the required specification.    
 
The learner will understand the safety precautions required when carrying out the assembly operations.  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. 
 

 



 

 

 
Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  Y/504/9840  

Qualification Framework  RQF 

Title 
 Assembling and Fitting Electrical 

Rotating Equipment 

Unit Level  Level 3 

Guided Learning Hours  105 

Unit Credit Value  50 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Assembling and Fitting 
Electrical Rotating 
Equipment 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the assembly and fitting of the electrical rotating 
equipment:  
• use the correct assembly drawings, specifications and job instructions 
• adhere to risk assessment, COSHH and other relevant safety standards 
• ensure that components are free from damage, foreign objects, dirt or other 

contamination 
• check that all tools and equipment are within calibration date, where appropriate 
• use safe and approved techniques to complete the final assembly and fitting of electrical 

rotating equipment 

• leave the work are in a safe and tidy condition 

 

1.3 Follow the relevant instructions, assembly drawings and any other specifications  

1.4 Ensure that the specified components are available and that they are in a usable condition  

1.5 Prepare and assemble electrical rotating equipment, using all of the following:  
• stators 
• bearings (such as rolling element, sleeve) 
• seals (such as lip, labyrinth) 
• rotors/armatures 
• cables (such as main, auxiliary) 
• brushes 
• springs 
• dust covers 
• cooling fans (where appropriate) 
• end plates 
• slip ring assemblies 

 



 

 

• lubricants  
• sealing compounds 

• fasteners/fixings 

1.6 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.7 Assemble two of the following types of electrical rotating equipment: 
• single-phase motors 
• multi-phase motors 
• alternators 
• generators 

• other type of electrical rotating equipment 

 

1.8 Use twelve of the following items of equipment and tools for assembly operations:  
• multimeters 
• impedance tester 
• bearing locating/removal devices 
• spanners 
• screwdrivers 
• wire cutters 
• electrical pliers 
• shaft supports 
• hammers or mallets 
• files 
• abrasive paper 
• spring tension indicator 
• dial test indicator 
• arbor press 

• lifting and slinging equipment 

 

1.9 Secure the components using the specified connectors and securing devices  

1.10 Complete all of the following assembly procedures:  
• prepare components and materials 
• assemble components in the correct sequence 
• align and adjust components 
• set working clearance 
• fit bearings 
• fit seals 
• fit and adjust brushes (where applicable) 

 



 

 

• check that the work is to specification (such as freedom of rotation, effectiveness of 
seals, lubrication, insulation, earth impedance, alignment of bearing and rotor/armature 
shaft, brush and springs adjustment) 

1.11 • Check the completed assembly to ensure that all operations have been completed and 
the finished assembly meets the required specification 

 

1.12 Assemble rotating equipment to one of the following quality and accuracy standards:  

• organisational drawings and procedures 

• customer drawings and requirements 

• BS and ISO standards 

•  other international standards 

 

1.13 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.14 Complete the relevant documentation, to include one of the following and pass it to the 
appropriate people: 
• job/order cards 
• work authorisation documents 
• assembly records 
• acceptance/test documentation 

• other appropriate media 

 

2. Know how to Assemble 
and Fit Electrical 
Rotating Equipment 

2.1 Explain the health and safety requirements of the area in which the electrical assembly is to 
take place and the responsibility these requirements place on the learner 

 

2.2 Explain the importance of wearing protective clothing and other appropriate safety 
equipment (PPE) during the electrical assembly activities 

 

2.3 Explain the hazards associated with the type of electrical assembly being undertaken and 
how to minimise the risks 

 

2.4 Explain how to obtain and interpret drawings, planning sheets and records and other 
documents needed for the assembly activities 

 

2.5 Explain the basic principles of the electrical equipment being assembled  

2.6 Describe the factors to consider when fitting a wound stator into a frame  

2.7 Explain the factors influencing the choice of bearing components and seals  

2.8 Explain the correct procedures for the fitting of bearing components and seals and the 
grades of lubricant to be used with them 

 

2.9 Explain the assembly methods and techniques to be used when assembling rotating 
equipment (such as alignment, tolerances for fitting bearings, use of arbor press, winding 
configuration, fitting brushes and springs) 

 

2.10 Explain the procedure for fitting slip rings  

2.11 Describe the factors to be considered when fitting dust covers  

2.12 Explain why contamination should be avoided when working with lubricants and seals  



 

 

2.13 Explain the methods used to identify the phase configuration of stators  

2.14 Explain how star-wired and delta-wired stators are identified  

2.15 Describe the methods and equipment used to measure brush spring tension  

2.16 Explain the visual checks and preparation requirements for the components to be used   

2.17 Explain the methods and equipment used to transport, handle and lift the components into 
position and how to check that the equipment is within its current certification dates 

 

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

 

2.19 Describe the reporting and documentation requirements relating to electrical assembly and 
how to use them  

 

2.20 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Mounting Electrical Components in Enclosures 
 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to mount electrical 
components in enclosures, in accordance with approved procedures.  The final enclosure could be used for 
distribution equipment, switchgear or control systems.  The rated operating voltage of the completed assembly 
will not exceed 1,500 volts DC, or 1,000 volts AC, at frequencies not exceeding 1,000 Hertz.  The learner will 
be required to select the appropriate tools and equipment to use, based on the operations to be performed 
and type of components to be installed and to check that they are in a safe and serviceable condition.   
 
In carrying out the operations, the learner will be required to follow laid-down procedures and specific assembly 
techniques, in order to mount various components into enclosures, such as component panels, isolator 
switches, fuses/MCBs, contactors, relays, bases for plug-in devices, rail-mounted terminal blocks, trunking, 
earthing bonding and sub-assemblies such as power supplies, card racks and process controller units.  The 
mounting activities will also include making all necessary checks and adjustments to ensure that components 
are correctly positioned and free from damage. 

 

 
Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
assembly activities undertaken and to report any problems with the activities, components or equipment that 
they cannot personally resolve, or are outside their permitted authority, to the relevant people.  The learner 
will be expected to work with a minimum of 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 assembly techniques and procedures to the mounting of electrical components in enclosures.  The 
learner will understand the distribution equipment, switchgear or control systems being assembled, their 
application and the assembly techniques used.  The learner will know about the components used, in adequate 
depth to provide a sound basis for carrying out the activities to the required specification.   
 
 



 

 

 
The learner will understand the safety precautions required when mounting electrical components in 
enclosures.  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. 

 

 
Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  D/504/9841  

Qualification Framework  RQF 

Title 
 Mounting Electrical Components in 

Enclosures 

Unit Level  Level 3 

Guided Learning Hours  133 

Unit Credit Value  55 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Mounting Electrical 
Components in 
Enclosures 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the mounting of the electrical components:  

• use the correct assembly drawings, specifications and job/order instructions 

• adhere to risk assessment, COSHH and other relevant safety standards 

• ensure that the components are free from damage, foreign objects, dirt or other 
contamination 

• check that all tools and equipment are within calibration date (where appropriate) and 
serviceable 

• prepare the electrical components and enclosures for the assembly operations 

• use safe and approved techniques to mount the electrical components in the enclosures 

• leave the work area in a safe and tidy condition  

 

1.3 Follow the relevant instructions, assembly drawings and any other specifications  

1.4 Ensure that the specified components are available and that they are in a usable condition  

1.5 Mount electrical components into enclosures, to include twenty of the following items:  

• enclosure partitions 

• labels component marking 

• trunking 

• conduit 

• contactors 

• overload protection relays 

• relays 

• transformers/chokes 

• circuit breakers/fuses 

• panel meters (such as voltage, current) 

 



 

 

• terminal blocks/junction boxes 

• safety interlocks 

• bases for plug-in devices 

• switches (such as push button, toggle) 

• capacitors 

• resistors 

• rectifiers 

• timers 

• power supplies 

• circuit boards 

• thermistors/thermocouples 

• indicators (such as lamps, LEDs) 

• thermostats 

• busbars 

• soft starters 

• variable speed drives 

• limit switches 

• sensors 

• programmable controllers 

• plugs/sockets 

• grommets/grommet strip 

• lighting fixtures 

• batteries 

• connector rails 

• solenoids 

• other specific components 

1.6 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.7 Carry out eight of the following activities during the mounting of the electrical components:  

• setting working clearance 

• drilling 

• filing 

• riveting 

• sawing/cutting 

• forming 

• measuring 

• aligning components 

 



 

 

• torque setting 

• earth bonding 

• securing using mechanical fasteners/threaded devices 

• punching 

• applying sealants/adhesives 

• clamping 

• crimping 

• component marking/labelling 

• making belt connections 

• making screw connections 

1.8 Secure the components using the specified connectors and securing devices  

1.9 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.10 Carry out quality checks, to include seven of the following:  
• positional accuracy 
• dimensions 
• orientation 
• alignment 
• component security 
• completeness 
• freedom from damage and foreign objects 
• operating clearance 
• electrical continuity/earthing checks 

 

1.11 Assemble electrical components in enclosures, to one of the following quality and accuracy 
standards:  

• organisational drawings and procedures 

• customer drawings and requirements 

• wiring regulations 

• BS and ISO standards 

• other international standards 

 

1.12 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.13 Complete the relevant documentation, to include one of the following and pass it to the 
appropriate people:  
• job/order cards 
• work authorisation documents 
• assembly records 
• acceptance/test documentation 

 



 

 

• other appropriate media 

2. Know how to Mount 
Electrical Components 
in Enclosures 

2.1 Explain the health, safety and environmental requirements of the area in which the electrical 
assembly activity is to take place and the responsibility these requirements place on the 
learner 

 

2.2 Explain the importance of wearing protective clothing (PPE)and other appropriate safety 
equipment during electrical component mounting activities 

 

2.3 Explain the hazards associated with the type of assembly being undertaken and how to 
minimise the risks 

 

2.4 Explain the use of grounded wrist straps and other electrostatic discharge (ESD) 
precautions, when required 

 

2.5 Explain how to obtain and interpret drawings, circuit and physical layouts, charts, 
specifications, graphical electrical symbols, wiring regulations and other documents needed 
for the electrical component mounting activities 

 

2.6 Explain how to deal effectively with victims of electric shock in the workplace (to include 
methods of safely isolating the power source and methods of first aid resuscitation) 

 

2.7 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.8 Explain the assembly methods and techniques to be used when mounting electrical 
distribution equipment, switchgear or control systems (such as soldering, lacing/strapping of 
wires, crimping) 

 

2.9 Explain the type of components and sub-assemblies that are used in the assembly activities 
(such as contactors, relays, circuit breakers/fuses, solenoids, switches, transformers, ballast 
chokes, terminal blocks, sub-assemblies) 

 

2.10 Explain the basic operating principles of the electrical components being assembled  

2.11 Describe the preparations to be undertaken on the components and enclosure, prior to the 
mounting activities  

 

2.12 Explain how the components are to be aligned and positioned prior to securing and the tools 
and equipment that are used 

 

2.13 Explain the methods of attaching identification markers/labels during electrical assembly 
activities 

 

2.14 Explain how to conduct any necessary checks to ensure the accuracy and quality of the 
assembly produced 

 

2.15 Explain the visual checks and preparation requirements for components to be used in the 
electrical assembly activities 

 

2.16 Explain how to recognise and identify any orientation requirements for all electrical 
distribution equipment, switchgear or control system components used in the assembly 
activities 

 



 

 

2.17 Describe the methods and equipment used to transport, handle and lift the components into 
position and how to check that the equipment is within its current certification dates 

 

2.18 Describe the methods and techniques used to prepare enclosures and the electrical 
distribution equipment, switchgear or control systems equipment to be used in the assembly 
activities (such as removing and storing enclosure doors, cleaning parts, removing 
packaging, adding protective covers) 

 

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

 

2.20 Describe the reporting and documentation requirements relating to enclosure assembly and 
how to use them  

 

2.21 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Wiring Electrical Components and Equipment  
                       in Enclosures 
 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to wire electrical 
components and equipment in enclosures, in accordance with approved procedures.  The final enclosure could 
be used for distribution equipment, switchgear or control systems.  The rated operating voltage of the 
completed assembly will not exceed 1,500 volts DC or 1,000 volts AC, at frequencies not exceeding 1,000 
Hertz.  The learner will be required to select the appropriate tools and equipment to use, based on the 
operations to be performed and type of components to be wired and to check that they are in a safe and 
serviceable condition.   
 
In carrying out the operations, the learner will be required to follow laid-down procedures and specific assembly 
techniques, in order to wire various components in enclosures, such as isolator switches, fuses/circuit 
breakers, contactors, relays, bases for plug-in devices, rail-mounted terminal blocks, trunking, earthing 
bonding and sub-assemblies, such as power supplies, card racks, process controller units.  The activities will 
also include making all necessary checks and adjustments to ensure that components are free from damage 
following the wiring operations. 

 

Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
wiring activities undertaken and to report any problems with the activities, components or equipment that they 
cannot personally resolve, or are outside their permitted authority, to the relevant people.  The learner will be 
expected to work with a minimum of 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 wiring techniques and procedures to electrical components.  The learner will understand the 
distribution equipment, switchgear or control systems being wired, their application and the wiring techniques 
used.  The learner will know about the components used, in adequate depth to provide a sound basis for 
carrying out the wiring activities to the required specification.   
 
 



 

 

 
The learner will understand the safety precautions required when carrying out the wiring operations.  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. 
 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the unit. 
The assessment criteria determine the standard required to achieve the unit through a variety of assessment 
methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  K/504/9843  

Qualification Framework  RQF 

Title 
 Wiring Electrical Components and 

Equipment in Enclosures 

Unit Level  Level 3 

Guided Learning Hours  147 

Unit Credit Value  60 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Wiring Electrical 
Components and 
Equipment in 
Enclosures 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the wiring activities:  

• use the correct assembly drawings, specifications and job/order instructions 

• adhere to risk assessment, COSHH and other relevant safety standards 

• ensure that components and equipment used are free from damage, foreign objects, dirt 
or other contamination 

• use safe and approved techniques to wire electrical components and equipment in 
enclosures 

• leave the work area in a safe and tidy condition 

 

1.3 Follow the relevant instructions, assembly drawings and any other specifications  

1.4 Ensure that the specified components are available and that they are in a usable condition  

1.5 Use the appropriate methods and techniques to assemble the components in their correct 
positions 

 

1.6 Terminate and join cables/wires to ten of the following components:  

• contactors 

• overload relays 

• relays 

• transformers/chokes 

• circuit breakers/fuses 

• panel meters (such as voltage, current) 

• terminal blocks/junction boxes 

• switches (such as push button, toggle) 

• capacitors 

• resistors 

 



 

 

• rectifiers 

• timers 

• power supplies 

• circuit boards 

• thermistors/thermocouples 

• indicators (such as lamps, LEDs) 

• thermostats 

• busbars 

• soft starters 

• variable speed drives 

• bases for plug-in devices 

• limit switches 

• programmable controllers 

• plugs/sockets 

• lighting fixtures 

• batteries 

• sensors 

• solenoids  

• other specific components 

1.7 Secure the components using the specified connectors and securing devices  

1.8 Use ten of the following methods and techniques (and the associated tools) during the 
wiring activities:  

• cable forming/bending 

• cable supporting/tying  

• cable/wire clamping  

• cable protection (such as sleeving, grommets) 

• cable/wire crimping 

• insulation stripping  

• locking and retaining devices (such as cable ties, clips, proprietary fasteners) 

• screwed connections 

• soldering (where appropriate) 

• cable routeing 

• torque setting of fasteners 

• connecting pre-formed looms  

• wire marking/colour coding 

 

1.9 Use two of the following cable/wire types:  
• single core cable 

 



 

 

• multicore cable 
• laminated copper 
• data/communication cable 
• mineral insulated cable 
• screened cable 
• fibre optic 
• braided copper 
• SWA armoured cable 
• twisted pair/ribbon cable 
• other specialist cable 

1.10 Check the completed assembly to ensure that all operations have been completed and the 
finished assembly meets the required specification 

 

1.11 Check all of the following on the completed assembly:  
• location and position of items (such as components, labels, trunking covers, doors, 

cages) 
• continuity of cable/wiring connections (such as battery and lamp checks) 
• function of mechanical interlocks/switches (where appropriate) 
• mechanical operation of overload protection devices (where appropriate) 
• enclosure free of debris (such as cable offcuts/insulation, enclosure/trunking breakouts) 

 

1.12 Assemble electrical components in enclosures, to one of the following quality and accuracy 
standards:  

• organisational drawings and procedures 

• customer drawings and requirements 

• wiring regulations 

• BS and ISO standards 

• other international standards 

 

1.13 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

1.14 Complete the relevant documentation to include one of the following and pass it to the 
appropriate people: 
• job cards/order 
• work authorisation documents 
• assembly records 
• acceptance/test documentation 

• other appropriate media 

 

2. Know how to Wire 
Electrical Components 

2.1 Explain the health, safety and environmental requirements of the area in which the electrical 
wiring activity is to take place and the responsibility these requirements place on the learner 

 



 

 

 and Equipment in 
Enclosures 

2.2 Explain the importance of wearing protective clothing (PPE) and other appropriate safety 
equipment during the electrical wiring activities  

 

2.3 Explain the hazards associated with the type of assembly being undertaken and how the 
risks can be minimised 

 

2.4 Explain the use of grounded wrist straps and other electrostatic discharge (ESD) 
precautions, when required 

 

2.5 Explain how to deal effectively with victims of electric shock in the workplace (to include 
methods of safely isolating the power source and methods of first aid resuscitation 

 

2.6 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.7 Explain how to obtain and interpret drawings, circuit and physical layouts, charts, 
specifications, graphical electrical symbols, wiring regulations and other documents needed 
for the electrical wiring activities 

 

2.8 Explain the basic principles of operation of the equipment/circuits being wired and the 
purpose of individual components within the circuit  

 

2.9 Explain the different types of cabling and their application (such as multicore cables, single 
core cables, single insulated, double insulated, steel wire armoured (SWA), mineral 
insulated (MI), screened cables)  

 

2.10 Explain the application and use of a range of electrical components (such as contactors, 
switches, relays, solenoids junction boxes)  

 

2.11 Explain the assembly methods and techniques to be used when wiring electrical distribution 
equipment, switchgear or control systems (such as cable stripping, soldering, crimping, 
lacing/strapping)  

 

2.12 Explain the different types, applications and methods of attaching identification 
markers/labels during the electrical wiring activities  

 

2.13 Explain the visual checks and preparation requirements for the components to be wired    

2.14 Explain how to identify any orientation requirements, values or polarity for the components 
used in the electrical wiring activities  

 

2.15 Explain how to use appropriate lifting and handling equipment in the electrical wiring 
activities  

 

2.16 Explain the methods and techniques used to prepare the electrical distribution equipment, 
switchgear or control systems equipment to be wired  

 

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

 

2.18 Describe the reporting and documentation requirements relating to the electrical component 
and equipment wiring and how to use them  

 

2.19 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 



 

 

 
 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Selecting and Preparing Materials and  
                       Components for Electrical Assembly 
 

 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to select and prepare 
materials and components for electrical assembly and wiring work, on electrical distribution equipment, 
switchgear or control systems, in accordance with approved procedures.  The learner will be expected to 
identify which materials and components are needed, to obtain them in the quantities required, to check their 
condition, review the need for and undertake any specific treatments or preparatory actions which may be 
required. 
 
Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
material selection and preparation activities undertaken, and to report any problems with the activities, 
materials, components or equipment that they cannot personally resolve, or are outside their permitted 
authority, to the relevant people.  The learner will be expected to work with a minimum of 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 material selection and preparation procedures prior to electrical assembly activities.  The learner 
will be expected to know about specific material characteristics, in sufficient depth to determine if the materials 
are suitable for the intended application.  The learner will understand the preparations required to be carried 
out on the materials, in order to ensure that they are ready for the assembly activities.  The learner will 
understand the work requirement and its application and will know about the overall manufacturing operations, 
in adequate depth to provide a sound basis for carrying out the preparation activities to the required 
specification. 
 
The learner will understand the safety precautions required when preparing the materials and will be aware of 
potential hazards and how to minimise the associated risks.   The learner will be expected to apply safe working 
practices at all times and will understand the responsibility they owe to themselves and others in the workplace. 

 

 
 



 

 

Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Unit Reference Number  M/504/9844  

Qualification Framework  RQF 

Title 
 Selecting and Preparing Materials and 

Components for Electrical Assembly 

Unit Level  Level 3 

Guided Learning Hours  63 

Unit Credit Value  18 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Selecting and 
Preparing Materials 
and Components for 
Electrical Assembly 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the selection and preparation of the materials and 
components:  

• use the correct issue of specifications, job instructions and procedures 

• use grounded wrist straps and other electrostatic discharge (ESD) precautions, as 
appropriate 

• requisition/obtain all materials/parts 

• prepare materials and components in line with organisational procedures 

• use relevant COSHH sheets and risk assessments 

•  pass details of the preparations to the relevant people 

 

1.3 Obtain the required materials and check them for quantity and quality  

1.4 Select and prepare materials and components for the assembly of one of the following 
electrical systems:  
• electrical distribution equipment 
• electrical switchgear 

• control equipment/systems 

 

1.5 • Determine how the materials need to be prepared  

1.6 Obtain all of the following material/component specifications from appropriate company 
information sources:  

• documentation (such as work orders, contracts, memos, plans/designs, purchase 
orders) 

• standard operating procedures (such as process control sheets/charts, quality 
standards) 

• material/component supplier information 

 



 

 

•  production schedules 

1.7 Carry out the preparations using suitable equipment  

1.8 Prepare all of the following materials/components for the manufacturing operations:  
• consumable materials (such as chemicals for cleaning, solder, cable/wire, strapping, 

wipes, crimps) 
• components to be used (such as contactors, relays, transformers, switches, fuses, 

panels, looms, sockets) 
• materials to be used (such as conduit, trunking, tray work) 
• fastening devices (such as screws, cable terminations) 

 

1.9 Carry out all of the following preparations on the materials/components to be used:  

• check the condition of materials and components (such as types as specified, freedom 
from obvious signs of damage, within specified use dates) 

• conduct preparatory treatments of components (such as cleaning with chemical 
solutions, removal of packaging) 

• set out materials and components for use  

• obtain special purpose tools, where appropriate (such as heavy duty crimping tool, 
plug/socket crimping tool) 

 

1.10 Report completion of preparations in line with organisational procedures  

1.11 Complete the relevant documentation, to include one of the following and pass it to the 
appropriate people: 
• job/order cards 
• work authorisation documents 
• material records 
• acceptance documentation 
• other appropriate media 

 

1.12 Deal promptly and effectively with problems within their control and report those that cannot 
be solved 

 

2. Know how to Select and 
Prepare Materials and 
Components for 
Electrical Assembly 

2.1 Explain the specific safety precautions to be taken when selecting and preparing materials 
for electrical assembly and wiring operations 

 

2.2 Explain the personal protective equipment (PPE) that must be worn whilst selecting and 
preparing materials and components (such as protective suits, gloves, eye protection, foot 
protection, and respiratory equipment when handling chemicals) 

 

2.3 Explain the hazards associated with preparing the materials for the electrical assembly and 
wiring activities, and how the risks can be minimised  

 

2.4 Explain the use of grounded wrist straps and other electrostatic discharge (ESD) 
precautions, when required 

 

2.5 Explain how to deal effectively with victims of electric shock in the workplace (to include 
methods of safely isolating the power source and methods of first aid resuscitation) 

 



 

 

2.6 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.7 Explain the materials required and preparations needed for the various components and 
assemblies used in the electrical assembly and wiring operations 

 

2.8 Describe the safe handling requirements for materials and consumables and how they relate 
to COSHH regulations (such as chemicals giving off fumes) 

 

2.9 Explain the basic operational principles for the materials and components  

2.10 Explain the preparation requirements for the selected materials and components   

2.11 Explain how to obtain and use the organisational requirements/information for their electrical 
assembly and wiring activities  

 

2.12 Explain the problems that can occur and what can be done about them when selecting and 
preparing materials and components for the work areas and activities concerned (such as 
non-availability of components, obsolete components/materials and components/materials 
in poor condition) 

 

2.13 Describe the preparations required for the area of work concerned and how to undertake 
such preparations 

 

2.14 Explain how to record and report the completion of the selection and preparation activities  

2.15 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Carrying Out Functional Tests on Electrical  
                       Equipment 

 
 



 

 

 
Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to carry out functional 
tests on electrical equipment, in accordance with approved procedures.  The learner will be required to carry 
out pre-test inspections and tests of equipment such as electrical rotating, wound or power 
control/management equipment, to establish that it is functioning at optimal level and to specification.  The 
learner will be required to select and use a range of electrical test instruments to ensure that the equipment is 
operating within the defined limits. 

 
Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for the 
testing activities undertaken and to report any problems with these activities, or with the tools and equipment 
used that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  The 
learner will be expected to work with a minimum of 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 sound understanding of their work and will provide an informed 
approach to applying test procedures to electrical equipment and circuits.  The learner will understand the 
equipment being worked on, the test equipment to be used and the various test procedures, in adequate depth 
to provide a sound basis for carrying out the activities to the required specification.  In addition, the learner will 
be expected to review the outcome of the tests, to compare the results with appropriate standards, to 
determine the action required and to record and report the results in the appropriate format.    
 
The learner will understand the safety precautions required when carrying out the inspection and testing 
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 against direct and indirect electric shock. 
 
 



 

 

 
Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 Unit Reference Number  A/504/9846  

Qualification Framework  RQF 

Title 
 Carrying Out Functional Tests on 

Electrical Equipment 

Unit Level  Level 3 

Guided Learning Hours  105 

Unit Credit Value  50 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Carrying Out Functional 
Tests on Electrical 
Equipment 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the testing activities:  

• use the correct issue of company and/or manufacturers’ drawings and testing 
documentation 

• adhere to risk assessment, COSHH and other relevant safety standards 

• the use of grounded wrist straps and other electrostatic discharge (ESD) precautions, as 
appropriate  

• check that test equipment is correctly calibrated and appropriate for the tests to be 
carried out 

• provide safe access and working arrangements for the testing area 

• carry out pre-test inspection, using appropriate techniques and procedures 

• operate test equipment within its specification range 

• dispose of waste items in a safe and environmentally acceptable manner 

• leave the work area in a safe and tidy condition 

 

1.3 Follow the appropriate procedures for use of tools and equipment to carry out the required 
tests 

 

1.4 Carry out functional tests using four of the following tools and test equipment:  

• multimeter 

• ohmmeter 

• ammeter 

• voltmeter 

• oscilloscope 

• insulation resistance tester 

• loop impedance tester  

 



 

 

• current injection tester 

• residual current device (RCD) tester  

• portable appliance tester (PAT) 

• flash tester 

• specialist test equipment (such as paint thickness meter, EMC meter) 

1.5 Set up and carry out the tests using the correct procedures and within agreed timescales  

1.6 Carry out functional tests on one of the following types of electrical equipment:  
• rotating equipment (such as single/three-phase motors, alternators) 
• wound equipment (such as large transformers/inductors) 
• control equipment (such as switchgear, distribution, power management) 

 

1.7 Use the relevant test equipment to measure and check five of the following:  
• protective resistance values 
• insulation resistance values 
• current levels 
• voltage detection/levels 
• earth continuity 
• power rating 
• resistance  
• capacitance 
• inductance 
• frequency values 
• power factor 
• safety device trip speed 
• specialised tests (such as speed, sound levels, temperature, interference) 

 

1.8 Check that the equipment being tested meets one of the following quality and accuracy 
standards:  

• BS or ISO standards and procedures 

• customer standards and requirements  

• company standards and procedures 

•  specific system requirement 

•  other international standards 

 

1.9 Record the results of the tests in the appropriate format  

1.10 Review the results and carry out further tests if necessary  

1.11 Complete the relevant documentation, to include one of the following, and pass it to the 
appropriate people: 
• customer report 
• company report 
• job/order card 

 



 

 

• acceptance documentation 

• other appropriate media 

2. Know how to Carry Out 
Functional Tests on 
Electrical Equipment 

2.1 Explain the health, safety and environmental requirements of the work area where they are 
carrying out the functional testing activities and the responsibility these requirements place 
on the learner 

 

2.2 Explain the equipment isolation and lock-off procedure that applies to the functional testing 
activities 

 

2.3 Explain the specific safety precautions to be taken when carrying out functional testing of 
electrical equipment 

 

2.4 Explain the hazards of carrying out functional tests on electrical equipment and how the 
risks can be minimised 

 

2.5 Explain how to recognise and deal with victims of electrical shock (to include methods of 
safely isolating the power source and methods of first aid resuscitation) 

 

2.6 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.7 Explain the importance of wearing protective clothing (PPE) and other appropriate safety 
equipment during the electrical testing activities 

 

2.8 Explain the use of grounded wrist straps and other electrostatic discharge (ESD) 
precautions, when required 

 

2.9 Explain the protection techniques used for electrical systems (such as to prevent burn or fire 
risk) 

 

2.10 Explain how to obtain and interpret drawings, circuit and physical layouts, charts, 
specifications, manufacturers’ manuals, history/maintenance reports, graphical electrical 
symbols, wiring regulations and other documents needed for the testing activities   

 

2.11 Explain the principles of operation for the electrical equipment being tested  

2.12 Describe the types of test equipment to be used and their selection for particular types of 
tests 

 

2.13 Explain how to ensure that the test equipment is maintained and correctly calibrated, in 
accordance with the appropriate organisational procedures 

 

2.14 Explain how to connect the appropriate test equipment (such as for the measurement of 
resistance, current, voltage, power, capacitance, inductance, frequency, power factor and 
protective device disconnection/trip times) 

 

2.15 Explain the various testing methods and procedures, as recommended in approved 
electrical codes of practice and how to apply them to different operating conditions 

 

2.16 Explain how to display/record test results, and describe the documentation to be used  

2.17 Explain how to interpret the value and significance of the test readings  

2.18 Explain how to analyse test results, using tables in approved electrical codes of practice and 
how to use comparison and sequential techniques 

 



 

 

2.19 Explain the importance of ensuring that test equipment is used only for its intended purpose 
and within its specified range and limits 

 

2.20 Explain the problems or errors that could occur and which may affect the test results and 
how they can be avoided 

 

2.21 Describe the environmental control and company operating procedures relating to the 
testing activities 

 

2.22 Explain the documentation required and the procedures to be observed following the test  

2.23 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Locating and Diagnosing Faults in Electrical  
                       Systems and Equipment 
 
 



 

 

 
Unit Aim 
 
This unit covers the skills and knowledge needed to prove the competences required to investigate, locate 
and diagnose the cause of faults on electrical systems and equipment, in accordance with approved 
procedures.  The learner will be to locate and diagnose faults in electrical rotating, wound or power 
control/management equipment.  In addition, the learner will be required to select and use test instruments, 
review fault symptoms, interpret technical data, apply systematic fault finding procedures and record their 
findings. 

 
 

Unit introduction 
 

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 the activities or with the tools and equipment 
used, that they cannot personally resolve, or are outside their permitted authority, to the relevant people.  The 
learner will be expected to work with a minimum of 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 diagnostic techniques and procedures.  The learner will understand the diagnostic techniques 
and associated equipment and their application and will know about the electrical/electronic 
products/components, in adequate depth and breadth to provide a sound basis for carrying out the activities 
to the required specification.    
 
The learner will understand the safety precautions required when carrying out the fault diagnostic 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. 
 
 
 



 

 

 
Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

 Unit Reference Number  J/504/9848  

Qualification Framework  RQF 

Title 
 Locating and Diagnosing Faults in 

Electrical Systems and Equipment 

Unit Level  Level 3 

Guided Learning Hours  105 

Unit Credit Value  50 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Locating and 
Diagnosing Faults in 
Electrical Systems and 
Equipment 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Satisfy all of the following requirements during fault location/diagnosis activities on 
electronic/electrical equipment: 

• use the correct issue of drawings, job instructions and specifications 

• follow risk assessment procedures and COSHH regulations  

• use grounded wrist straps, mats and other electrostatic discharge (ESD) precautions, as 
appropriate 

• carry out the fault location/diagnosis activities, in line with organisational procedures 

• create and store records, in accordance with appropriate procedures 

 

1.3 Conduct fault diagnosis on one of the following categories of electrical equipment:  
• rotating equipment (such as single/three-phase motors, alternators) 
• wound equipment (such as large transformers/inductors) 

• control equipment (such as switchgear, distribution, power management) 

 

1.4 Collect fault diagnosis evidence from two of the following sources:  

• test instrument measurements 

• circuit meters  

• circuit self-diagnosis 

• recording devices (such as shock, vibration, humidity, temperature) 

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

 

1.5 • Review and use all relevant information on the symptoms and problems associated with 
the products or assets 

 

1.6 Use two of the following sources of technical information to assist with fault finding activities:  
• technical manual/specification 
• engineering drawings 

 



 

 

• flow charts/fault algorithms 
• wiring/circuit diagrams 
• logic diagrams 
• fault finding/trouble shooting guides 

1.7 Investigate and establish the most likely causes of the faults  

1.8 Select, use and apply diagnostic techniques, tools and aids to locate faults  

1.9 Use two of the following fault diagnostic techniques: 
• half-split technique 
• input/output technique 
• six point technique 
• unit substitution 
• injection and sampling 
• emergent sequence 
• function testing 

 

1.10 Use all the following fault diagnosis procedures: 
• inspection (such as breakages, signs of overheating, missing parts, loose fitting, dry 

joints) 
• operation (such as manual switching off and on, automatic switching/timing/sequencing, 

outputs) 
• measurement (such as voltage, current, continuity, logic states, noise, frequency, signal 

shape and level) 

 

1.11 Identify and locate two of the following categories of fault:  
• intermittent component/circuit failure 
• partial failure/reduced performance 
• complete component/circuit failure 

 

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

 

1.13 Determine the implications of the fault for other work and for safety considerations  

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

 

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

1.16 Complete the relevant paperwork, to include one of the following and pass it to the 
appropriate person:  
• customer report 
• company report 
• job/order card 

• other appropriate media 

 



 

 

2. Know how to Locate 
and Diagnosing Faults 
in Electrical Systems 
and Equipment 

2.1 Explain the specific safety precautions to be taken when carrying out fault location and 
diagnosis on electrical equipment and systems 

 

2.2 Explain the personal protective equipment (PPE) to be worn whilst carrying out the fault 
diagnosis (such as protective clothing, eye and hearing protection, electro-static discharge 
ESD) 

 

2.3 Explain the hazards associated with the electrical components equipment and systems 
being investigated (such as heat, radiation, high voltages on equipment) 

 

2.4 Explain how to recognise and deal effectively in the workplace with victims of electric shock 
(to include methods of safely isolating the power source and methods of first aid 
resuscitation) 

 

2.5 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.6 Explain how to obtain the necessary authority to conduct fault location and diagnosis in the 
relevant work areas and any specific permit-to-work procedures that are required 

 

2.7 Explain how to obtain and use data that relates to the fault diagnostic activities  

2.8 Explain how to check the calibration status of authorised test facilities and test equipment to 
be used  

 

2.9 Explain the various fault diagnosis and location techniques that are used (such as six point, 
emergent problem, input/output, half-split techniques and algorithm charts/tables) 

 

2.10 Explain how to set up, care for and use the range of test equipment needed for the fault 
location (such as logic and waveform analysis equipment, oscilloscopes, signal generators, 
sensing and measuring devices, current, voltage and resistance measuring instruments) 

 

2.11 Explain how to read and interpret circuit diagrams and related symbols  

2.12 Explain how to recognise, read values and, where appropriate, the polarity of 
electrical/electronic components 

 

2.13 Explain the basic operating principles of the electrical components, systems and equipment 
being diagnosed 

 

2.14 Explain how to recognise defects/problems (such as manufacturing stages, components to 
be assembled/processed) 

 

2.15 Explain how to analyse and evaluate the results of the fault diagnosis checks carried out  

2.16 Explain the faults that can occur and typical actions needed to deal with them (such as short 
and open circuits, problems at the hardware/software interface in equipment with embedded 
software) 

 

2.17 Describe the company reporting and documentation requirements relating to fault 
investigation and how to use them  

 

2.18 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 



 

 

 
 
 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Level 3 Unit – Checking the Compliance of Electrical Equipment 
 
 
 



 

 

Unit Aim 
 

This unit covers the skills and knowledge needed to prove the competences required to carry out compliance 
checks on electrical equipment, in accordance with approved procedures.  The learner will be required to 
check that electrical rotating, wound or power control/management equipment complies with specification, on 
a system with a single phase, three-phase or direct current power circuit.  The learner will be responsible for 
confirming that the electrical equipment is complete, fit for purpose and meets the operational performance 
required by the specification.  The learner will also be required to complete any relevant documentation, 
accurately and legibly. 

 
Unit introduction 
 

The learner’s responsibilities will require them to comply with organisational policy and procedures for 
checking the electrical equipment and to report any problems with the equipment they cannot personally 
resolve, or are outside their permitted authority, to the relevant people.  The learner will be expected to ensure 
that all tools and equipment used in checking the equipment are correctly accounted for on completion of the 
activities and returned to the correct location.  The learner will be expected to work with a minimum of 
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 compliance checking techniques and procedures including, where appropriate, to British, European 
and International quality standards.  The learner will understand the electrical equipment being checked and 
its application and will know about the tools and equipment used to check the equipment, in adequate depth 
to provide a sound basis for carrying out the activities to the required specification.  The learner will understand 
the types of defect that can be found on the equipment and how critical these defects are in determining the 
satisfactory performance of the equipment. 
 

The learner will understand the safety precautions required when carrying out the compliance checking 
activities, especially those for isolating the 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. 



 

 

 
Assessment 
 

To achieve this unit, the learner needs to demonstrate that they can meet all the learning outcomes for the 
unit. The assessment criteria determine the standard required to achieve the unit through a variety of 
assessment methods appropriate to the delivery environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

 Unit Reference Number  L/504/9849  

Qualification Framework  RQF 

Title 
 Checking the Compliance of Electrical 

Equipment 

Unit Level  Level 3 

Guided Learning Hours  56 

Unit Credit Value  20 

Unit Grading Structure  Pass / Fail 

 

 
Learning Outcome  Assessment Criteria - The learner can  

 
Criteria expansion 

1. Checking the 
Compliance of 
Electrical Equipment 

1.1 Work safely at all times, complying with health and safety, environmental and other relevant 
regulations, directives and guidelines 

 

1.2 Carry out all of the following during the compliance checking activities:  
• use the correct issue of drawings, job/order instructions and specifications 
• check the calibration dates of tools and measuring instruments to be used 
• ensure that all components are free from foreign objects, dirt or other contamination  
• use appropriate and safe inspection and checking techniques at all times  
• check that electrical system wiring and connections are to specification 

• leave the work area in a safe and tidy condition 

 

1.3 Follow and make appropriate use of the specifications for the product or asset being 
checked 

 

1.4 Use all the correct tools and inspection equipment and check that they are in useable 
condition 

 

1.5 Use the relevant tools, equipment and techniques to measure and check seven of the 
following:  

• positional accuracy 

• dimensions 

• orientation 

• alignment 

• security of component fixing/mounting 

• equipment completeness 

• freedom from damage and foreign objects 

• operating clearance 

• electrical continuity 

• resistance/insulation values 

 



 

 

1.6 • Carry out the checks in an appropriate sequence using approved methods and 
procedures 

 

1.7 Check electrical equipment powered by one of the following:  
• single phase power circuit 
• three-phase power circuit 
• direct current power circuit 

 

1.8 Carry out compliance checks one of the following types of electrical equipment:  
• rotating equipment (such as single/three-phase motors, alternators) 
• wound equipment (such as transformers/inductors) 
• control equipment (such as switchgear, distribution, power management) 

 

1.9 Identify and assess any defects or variations from the specification and take appropriate 
action 

 

1.10 Check that the electrical equipment complies with one of the following quality and accuracy 
standards:  

• BS or ISO standards and procedures 

• customer standards and requirements  

• company standards and procedures 

• specific system requirements  
• other international standards 

 

1.11 Report completion of compliance activities in line with organisational procedures  

1.12 Complete the relevant ‘sign-off’ procedure, using one of the following, and pass it to the 
appropriate people:  
• customer report 
• company report 
• job/order card 
• other appropriate media 

 

2. Know how to Check the 
Compliance of Electrical 
Equipment 

2.1 Explain the specific safety precautions to be taken while carrying out the electrical 
compliance checks, including any specific legislation, regulations, directives or codes of 
practice relating to the activities, equipment or materials 

 

2.2 Explain the health, safety and environmental requirements of the work area in which they 
are carrying out the compliance checking activities and the responsibility these requirements 
place on the learner 

 

2.3 Explain the COSHH regulations with regard to any substances used in the equipment or the 
compliance checking process 

 

2.4 Explain the hazards associated with checking electrical compliance and how the risks can 
be minimised 

 

2.5 Explain the use of grounded wrist straps and other electrostatic discharge (ESD) 
precautions, when required 

 



 

 

2.6 Explain the personal protective equipment (PPE) and clothing to be worn during the 
compliance checking activities 

 

2.7 Explain how to deal effectively with victims of electric shock in the workplace (to include 
methods of safely isolating the power source and methods of first aid resuscitation) 

 

2.8 Explain what constitutes a hazardous voltage and how to reduce the risks of a phase to 
earth shock (such as insulated tools, rubber matting and isolating transformers) 

 

2.9 Explain how to extract and use information from engineering drawings and related 
specifications (to include symbols and conventions to appropriate BS or ISO standards) in 
relation to the work undertaken 

 

2.10 Explain the use of British, European and International standards in determining if electrical 
equipment is fit for purpose 

 

2.11 Explain the general principles of quality assurance systems and associated procedures  

2.12 Explain the various stages when the electrical equipment should be checked and to what 
level 

 

2.13 Explain the preparations to be undertaken before the equipment is checked  

2.14 Explain the application of the various tools and equipment used to check the compliance of 
the electrical equipment 

 

2.15 Explain the importance of ensuring that tools and equipment are set up correctly and are in 
a safe and useable condition 

 

2.16 Explain the procedures and methods used to check that tools and equipment are within their 
calibration dates 

 

2.17 Explain the quality control procedures to be followed when checking the compliance of the 
electrical equipment 

 

2.18 Explain how to conduct any necessary checks to ensure the safety, accuracy, position, 
security, function and completeness of the electrical equipment 

 

2.19 Explain the types of defect that can be found on electrical equipment, why they occur and 
how they can be avoided   

 

2.20 Explain how to detect assembly defects in electrical equipment and what to do to rectify 
them 

 

2.21 Describe the documentation to be completed to confirm that the electrical equipment has 
been properly checked 

 

2.22 Describe the importance of ensuring that all tools and equipment are returned to their 
correct location on completion of the compliance checking activities 

 

2.23 Explain the extent of their own responsibility and to whom they should report to if they have 
problems that they cannot resolve 

 

 
 


