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[bookmark: _Toc427318596][bookmark: _Toc429054976]What is this unit about?

The purpose of this unit is for learners to learn and undertake fundamental electrical work.  Learners will have the opportunity to plan, perform and evaluate their work whilst utilising a range of materials, methods and techniques for basic electrical circuits including 1-way lighting circuits and radial circuits. 

Learners may be introduced to this unit by asking themselves questions such as:
· What are the functions of common electrical circuits?
· What are the types of cables and materials used in electrical installations?
· What are the hazards associated with electricity? 
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Learning outcomes

In this unit, learners will be able to:
1. Know the fundamental principles for electrotechnical work
2. Know the main principles of standard circuits
3. Know defined wiring systems, equipment and components used in electrical installations
4. Know the requirements for carrying out electrotechnical work
5. Carry out common tasks in electrical installation 



Learning outcome:
1. Know the underlying principles for electrotechnical work 

Criteria

1.1 The main roles and tasks in electrotechnical work.  
Range: domestic, commercial, industrial.

1.2 The main electrical principles of a circuit.  
Range: supply source (V), current flow (D.C, A.C), overcurrent protection, switches, loads, conductors, insulators, resistance, basic series and parallel circuits.  

1.3 The quantities that apply to basic electrical work.
Range: electrical quantities; general quantities.

1.4 The use of formulas to calculate electrical quantities. 
Range: voltage, current, resistance, power.

1.5 The key features of how electricity is generated, transmitted and distributed. 

1.6 The main industry documents associated with electrotechnical work.
Range: Electricity at Work Regulations, BS 7671, IET On-Site Guide, IET Guidance Notes.  

	Delivery outcomes (depth of content)
1.1 Learners will gain an understanding of the roles and tasks available in electrotechnical work.

1.2 Learners should know the basic characteristics of protons, neutrons and electrons in respect to their charge.  They should know that electric circuits function by virtue of the ‘flow’ of negatively charged electrons; and ‘conventional’ current flow from + ive to -ive.  They should know the types of materials which make good conductors and good insulators.  How basic circuits are created with a voltage source (potential difference), current (A), resistance (Ω), over-current protection, conductors, a switch, and a load.  They will have knowledge of basic series and parallel circuits, resistance and how to perform simple calculations of these quantities. 

1.3  This will cover:
electrical quantities: 
· electrical potential: Volt (V)
· resistance: Ohm (Ω)
· current: Ampere (A)
· power: Watt (W)
general quantities: 
· length: Metre (M)
· area: Square metre (M2).  

1.4 Learners will be able to carry out calculations (using a scientific calculator) utilising the relevant formulae for Ohm’s Law, and resistors in series and parallel (in a basic combination).  

1.5 Learners will know that installations are typically supplied with alternating current and the voltages that are available in common installations, such as dwellings, and commercial installations 230 V single-phase and 400 V three-phase.  They will gain an overview of types of generation methods. 








Learning outcome:
2. Know the main principles of standard circuits

Criteria

2.1 Lighting circuits.
Range: arrangements; components, polarity. 

2.2 ‘Power’ circuits.
Range: arrangements; components, polarity. 

2.3 The overcurrent and earth fault protection used on standard circuits.
Range: fuses, circuit breakers, residual current devices.  

2.4 The reason for the division of an installation into circuits.

2.5 The key principles of standard circuits 

2.6 The importance of earthing and protective conductors.

	Delivery outcomes (depth of content)

2.1 
Arrangements. 
Range: one-way, two-way, and intermediate.
Components.
Range: overcurrent protection, types of switches, and lighting outlets and lamps (traditional GLS, LED, Fluorescent), joint boxes, transformers (and ‘drivers’).    
Polarity as per BS 7671/ IET On-site Guide 

Learners will become familiar with the physical appearance of components including the various common switches: one-way, two-way and intermediate; and drivers, dimmers etc.  They will recognise the typical fuses, circuit breakers (CBs) and residual current device is (RCDs) used with domestic circuits.  

2.2
Arrangements
Range: ring final and radial final circuits.
Components
Range: overcurrent protection, socket outlets, SFCU, FCU, and joint boxes.  
Polarity as per BS 7671/ IET On-site Guide 

Learners will become familiar with circuits for supplying sockets and connection units and fused connection units (switched and un-switched) to BS 1363.  They will know and be able to interpret the circuit diagram and wiring of a radial final circuit and a ring final circuit.  They will be able to determine the number of points, and number of fused and unfused spurs in relation to sockets, and the requirements for spurs.  They will know the way in which spurs are achieved (e.g. from a joint box, socket etc.).  They will know the key information from the IET On-site guide in relation to final circuits supplying socket outlets

Learners will become familiar with the physical appearance of the components utilised in standard circuit supplying domestic socket outlets.  

2.3 Learners will recognise the typical fuses, circuit breakers (CBs) and residual current devices (RCDs) used with typical domestic circuits.  

2.4 Learners will know the key requirements from BS 7671 in relation to division of circuits in an installation.  They will recognise the disadvantage of some older dwellings having 1 circuit for socket outlets.  They will also gain an appreciation of overloading.

2.5 Learners will be able to select cables and conductor size utilising the IET On-site guide (or electricians guide) to determine relevant information.  
 
2.6 Learners will gain an overview on earthing and protective bonding, circuit protective conductors, main protective bonding conductors, the earthing conductor, and supplementary protective bonding conductors.  They will gain a fundamental knowledge of these conductors for safety.  








Learning outcome:
3.  Know defined wiring systems, equipment and components used in electrical installations 

Criteria
3.1 The types of cables used within electrical installation work.
Range: properties, applications, advantages, limitations. 

3.2 The features, applications, advantages and limitations of defined containment systems.
Range: conduit (PVC and metallic), trunking (PVC and metallic) and cable tray.

3.3 Common fixing and securing methods for cables and containment to the building fabric.  
Range: plasterboard, partition walls, lath and plaster walls, ceramic materials, masonry, concrete, brick, wood, and metal.  

	Delivery outcomes (depth of content)

 3.1 Learners will be able to know the properties, applications, advantages and limitations of: single core cable (singles), multicore insulated cable (flex), PVC/PVC flat profile cable (twin and earth), and have a general awareness of MICC and fire resistant cable, SWA cable, and data cable.  

3.2 Learners will gain an appreciation of the types of containment and wiring systems used within electrical installations together with their main advantages and applications and limitations.  They will know the different types of electrical installations and the main reasons for using types of containment and wiring systems within them.  

3.3 Learners will gain knowledge of the array of fixing and securing devices used for various building fabrics.  







Learning outcome:
4. Know how to plan for common tasks in electrotechnical work

Criteria
4.1 Planning a sequence of work.
Range: timescales, materials list, circuit diagram, wiring diagram, risk assessment method statement.
 
4.2 Interpret relevant sources of information which will inform the installation work.
Range: installation specification, circuit diagram, wiring diagram, layout diagram, drawings/instructions provided by manufacturers.  


	Delivery outcomes (depth of content)
 
4.1 – 4.2 Learners will be able the plan installation wiring systems and equipment utilising a logical and safe approach.  They will be able to produce a simple risk assessment and method statement to enable them to safely undertake installation activities. 








Learning outcome:
5. Carry out common tasks in electrical installation 

Criteria

5.1  Safe working procedures.
Range: selecting appropriate PPE, following risk assessment, carrying out safe isolation.  

5.2 Tools and equipment.
Range: sprit level, tape measure, and basic hand tools.

5.3 The methods for installation, termination and connection of cables and conductors.  
Range: single core cable (singles), multicore insulated cable (flex), PVC/PVC flat profile cable (twin and earth), 

5.4  Install wiring systems and equipment.
Range: conduit, trunking, equipment and accessories. 

5.5 Techniques and methods for termination and connection of cables.
Range: single core cable (singles), multicore insulated cable, PVC / PVC flat profile cable (twin and earth), 

	Delivery outcomes (depth of content)

5.1 – 5.5 Learners will gain essential hand skills to undertake practical electrical installation work safely.  They will be able to check tools before use; utilise them appropriately and leave them in a safe condition after use (including correct storage).  Learners will be able to install and terminate and connect the range of cables as specified.  






Learning outcome 

6. Understand methods of evaluating performance 

Criteria

6.1 Inspect work in accordance with the specification.

6.2 Test de-energised circuits.
Range: selecting instruments and accessories, continuity, insulation resistance, polarity, and functional checks, recording results.  

6.3  Evaluation against set standards
Range: working to tolerances, ability to work to set time scales, safe working. 

6.4 Performance analysis.
Range:  self-evaluation, oral discussion, written feedback, quality of work.

	Delivery outcomes (depth of content)

6.1 Learners will be able to carry out inspections of their completed work to include, termination and connection of conductors and cables, and the fixing and securing of equipment in accordance with the specification.  They will be able to recognise fundamental acceptable standards and why these standards are important.     

6.2 Learners will be able to select and use the appropriate test equipment and leads in a safe manner.  They will carry out tests for continuity, insulation resistance, and polarity on their completed work and record the test results appropriately.  They will know the expected test results in order to make judgements from the tests completed.  

6.3 Learners should recognise the standards expected within electrical installation and be able to effectively evaluate their own performance against this standard. Learners should understand the importance of completing tasks on time as scheduled and in a safe manner. 

6.4 Learners should understand the importance of self-evaluating their performance in completing work tasks and of receiving feedback from others. Learners should recognise the opportunity to improve their own performance by self-evaluation by demonstrating key reflection skills when reviewing the working stages and sequence required to plan, prepare, carry out and complete wood working tasks. They will also then reflect upon their practices and highlight areas for development
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