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National Certificate in Electrical Engineering (G988 45)
Course overview and skills development summary
Introduction

National Certificates are made up of Units. Each Unit is mapped against an agreed set of national standards to identify the appropriate level and credit value defined by the Scottish Credit and Qualifications Framework (SCQF).

The SCQF level is a measure of how hard the Unit is. 

The credit value is a measure of the time, on average, it should take a learner to achieve the Unit. A single-credit Unit works out at an average of 40 hours teaching time and 20 hours self-directed learning. A double credit Unit works out an average of 80 hours teaching time and 40 hours self directed learning. If you’d like more information, it is available at www.scqf.org.uk.
Most National Certificates have mandatory and optional Units:

· Mandatory Units provide the generic knowledge, understanding and skills needed to be successful in your chosen career. Every student has to complete them.

· Optional Units give you an opportunity to choose a particular area of interest that you would like to learn about. 

This document provides information about the Units that make up your Course and the skills you will be developing as you work through each Unit. It explains: 

· the way you will use Core Skills in your chosen area of work

· how the Course is structured

It also describes the purpose of each Unit in the Course, including: 

· the subject-specific skills you will develop in each Unit

· the Core Skills you will develop naturally as you work through each Unit

· any Core Skill or Core Skill component that will be recorded on your certificate

Core Skills in your chosen area of work

As an electrical engineer working in the electricity supply, oil and gas, and renewable energy industry you will by using Core Skills every day when dealing with clients, suppliers or colleagues. 

Communication
You will need to understand your employer’s and customers’ requirements. You will usually be given these in various written, oral or graphical formats, and they will come from various sources. You may be required to interpret relatively complex engineering documentation and drawings, and may also have to produce documentation such as block diagrams, circuit layouts or schematic layouts.

Numeracy
You will have to produce work to set standards involving the use of accurate measurements to correct tolerances. You will also make numerical calculations associated with these measurements and tolerances. There will be occasions when you will have to read or present numerical information in graphical formats. 

Information and Communication Technology
Your work as an electrical engineer will involve extracting and using information from general electronic sources as well as, when required, from computer aided design or drawing packages. You will need to be able to understand this information.
Problem Solving
On occasions you will need to plan and organise engineering activities, such as installing various wiring systems and enclosures, testing various installations to ensure they operate to all specifications. This planning and organisation can involve managing timescales and budgets as well as evaluating results. 

Working with Others
Most activities in the engineering industry take place within a team environment. You will need not only to take instruction from others, but also to give instruction to other team members. You will need to review your contribution to the team as well as review the contribution of others. 

Course structure for Electrical Engineering

To achieve this National Certificate you will need to achieve:

· three Unit credits from the mandatory section

· five Unit credits from the restricted section 

· four Unit credits from the optional sections 
Mandatory Units (three credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Communication
	F3GB 11
	5
	1
	

	Engineering: Using Information Technology
	F5D6 11
	5
	1
	

	Mathematics: Craft 1
	F3HV 11
	5
	1
	


Restricted Units (five from eight credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Mandatory

	Electrical Principles
	F5HK 11
	5
	1
	

	Electrical Testing and Measurement
	F5HM 11
	5
	1
	

	Fundamental Electrical Systems
	F5D7 11
	5
	1
	

	Any two from five

	Earthing Systems
	F5HE 11
	5
	1
	

	Electrical Plant Safety and Maintenance
	F5HH 11
	5
	1
	

	Electrical Wiring Skills
	F5HP 11
	5
	1
	

	Rotating Electrical Machines
	F5JK 11
	5
	1
	

	Safe Working Practices
	F5JL 11
	5
	1
	


Optional Units (four credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Applications of Programmable Logic Controllers
	F5H0 12
	6
	1
	

	Circuit Element Devices
	F5H7 11
	5
	1
	

	Earthing Systems
	F5HE 11
	5
	1
	

	Electrical Plant Safety and Maintenance
	F5HH 11
	5
	1
	

	Electrical Wiring Skills
	F5HP 11
	5
	1
	

	Electricity in the Home
	F5HR 11
	5
	1
	

	Electronic Test Equipment and Measurement
	F5DC 11
	5
	1
	

	Engineering Project
	F5DE 11
	5
	1
	

	Fundamental Electronics
	F5DH 11
	5
	1
	

	Inspection and Testing of Electrical Installations
	F5FS 11
	5
	1
	

	Installation of Cable Tray and MI Systems
	F5FV 11
	5
	1
	

	Installation of Conduit Systems
	F5FX 11
	5
	1
	

	Installation of PVC Sheathed Wiring Systems
	F5HW 11
	5
	1
	

	Installation of Trunking Systems
	F5HY 11
	5
	1
	

	Mathematics: Craft 2
	F3HW 11
	5
	1
	

	Rotating Electrical Machines 
	F5JK 11
	5
	1
	

	Safe Working Practices
	F5JL 11
	5
	1
	

	Security, Alarm and Communication Systems
	F5JM 11
	5
	1
	

	Transformation and Rectification
	F5JY 11
	5
	1
	

	Mathematics: Technician 1
	F3HX 12
	6
	1
	


Unit summaries

This section provides a brief description of each Unit in the Course. It explains:

· the purpose of each Unit 

· the subject-specific skills you will learn for each Unit

· which Core Skills you will be developing as you work through each Unit

· which Core Skill or Core Skill components are recorded in your Core Skills profile on your certificate

The Unit summaries are in alphabetical order so you can find them easily. This might not be the order you do them in. 

Applications of Programmable Logic Controllers (F5H0 12) 1 credit  

  
In this Unit, you will develop the skills   needed to enable you to create a programme to control a typical industrial process. 

You will: 

· understand the structure of a programmable logic controller (PLC), its software and application

· produce software solutions to logical problems

· read the outline of control problems and determine software solutions

· use a PC and the link to a PLC and upload/download software to prove that it is valid

· analyse information, formulate/write a software solution, and test and evaluate the programme

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving, Numeracy, and Information and Communication Technology.

Circuit Element Devices (F5H7 11) 1 credit

In this Unit you will learn about the three basic electrical circuit element devices: resistance, capacitance and inductance. You will learn about the main effect of each element, their associated units of measurement, and the range of devices available to measure them. 

You will:

· calculate values of resistance, capacitance and inductance

· identify component values from diagrams, coded markings and measurements

· respond to written and verbal instructions 

· produce laboratory reports

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Communication.

Communication (F3GB 11) 1 credit
In this Unit you will develop skills in:

· reading

· summarising and evaluating

· writing

· speaking and listening

The ability to communicate effectively with colleagues, suppliers and customers is crucial when working in the electrical industry.

This is a Core Skills Unit. When you achieve this Unit, your Core Skills profile will be updated to show you have achieved Communication at SCQF level 5.

Earthing Systems (F5HE 11) 1 credit  
In this Unit you will learn about the various types of earthing system and how earthing protects against the danger of electric shock. You will develop the skills you will need to carry out a simple earthing exercise on a simulated electrical installation.

You will: 
· understand the need for earthing systems in an electrical installation

· describe the meaning of, and the need for, earthing systems in an electrical installation

· draw types of earthing system and the component parts of a protective equipotential bonding

· wire an earthing arrangement for a given specification to comply with the requirements of BS7671 

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Communication. 

Electrical Plant Safety and Maintenance (F5HH 11) 1 credit  
In this Unit you will learn about electrical plant safety, maintenance requirements and precautions that should be taken when working on electrical plant and equipment. 

You will:
· describe the safety and operational measures necessary for the safe isolation of electrical plant and equipment

· develop your knowledge to enable you to determine the maintenance requirements of electrical plant, transformers and switchgear

· describe and identify the appropriate maintenance method from the following: planned preventative, reliability-centred or condition-based

· perform routine maintenance and fault diagnosis on an item of electrical equipment, identifying any electrical or mechanical faults and completing the maintenance documentation

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving, and Information and Communication Technology.

Electrical Principles (F5HK 11) 1 credit  
In this Unit you will learn about electrical principles, basic electrical concepts, magnetic and electromagnetic theory. In addition, you will develop skills needed to solve electrical quantities in direct current (dc) resistive networks and determine electromagnetic quantities, as well as gaining an introduction to alternating circuit (ac) theory. 

You will: 

· sketch basic electrical circuits then calculate electrical quantities, from these circuits, using standard formula

· sketch alternating waveforms to accurate standards in certain laboratory activities
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.
Electrical Testing and Measurement (F5HM 11) 1 credit  
In this Unit you will develop skills needed for using electrical test equipment to make correct and safe measurements in electrical circuits and installations.   In addition, you will learn about the principles of operating a moving coil instrument, electrodynamic wattmeter, and kWhr meter.

You will: 
· identify the differences between analogue and digital measuring instruments, the different types of analogue instruments

· identify sources of error in electrical measurement in terms of the limitations of the instrument used, operator error and the impact of the instrument on the circuit

· identify the advantages of digital instruments over analogue instruments 

· state the correct safety precautions that should be adopted when using electrical measuring instruments

· carry out measurements of current and voltage in dc and ac networks, and   resistance measurements in electrical circuits and electrical installations

· compare the results (including sources of error) of making resistance measurements using the ammeter voltmeter method with measurements made using an instrument that can measure resistance directly

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy.
Electrical Wiring Skills (F5HP 11) 1 credit  
In this Unit you will develop skills needed to install and terminate Poly Vinyl Chloride (PVC) sheathed cables, mount electrical accessories, and wire up simple electrical installations in accordance with the latest version of the   BS7671 Wiring Regulations.

You will: 
· use appropriate tools and accessories to install simple electrical installations

· terminate PVC sheathed cables in electrical installation work

· use measurement and mark the location of accessories before installing, inspecting and testing simple electrical wiring systems in a safe manner

· take, record and interpret test results

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy. 

Electricity in the Home (F5HR 11) 1 credit  
In this Unit you will learn about the ways in which electricity is generated, transmitted and distributed to the home, how to use electricity safely, what to do in the event of someone receiving an electric shock, and ways to save on electricity costs.

You will: 
· appreciate the sequence of the National Grid System, how current fuel sources are used in the generation of electrical energy, and how renewable energy sources are contributing to this supply

· describe the safe use of electricity in the home

· identify methods for disconnecting a victim from a source of electric shock and perform resuscitation techniques on a victim

· interpret a domestic electricity bill

· identify steps that can be taken to improve the energy efficiency of electrical equipment, and other methods of reducing electrical energy costs to reduce the cost of electrical space heating in the home

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Communication and Numeracy. 
Electronic Simulation and Testing (F5HS 11) 1 credit  

  
In this Unit you will develop skills in using application software to model electronic systems and electronic circuits down to component level, and use a range of electronic test equipment to make test measurements on electronic circuits. 

You will: 
· plan tests, select test equipment and review your test results

· make various calculations and measurements

· use software packages to simulate the performance of electronic systems
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Numeracy, and Information and Communication Technology.

Electronic Test Equipment and Measurement (F5DC 11) 1 credit  
In this Unit you will develop the skills that are needed to set up electronic test equipment, and to carry out measurements and tests on both analogue and digital circuits to verify correct circuit operation.

You will: 

· consider regulations and safety factors

· select methods and techniques suited to a series of practical tasks

· perform measurements and tests safely and accurately to the given specification

· record and explain your results

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy.
Engineering Project (F5DE 11) 1 credit  
In this Unit you will develop the skills to manufacture and test a product from a given project brief. 

You will: 

· create a project plan which includes a range of factors relevant to defined objectives with a strategy for project management. The plan must identify resources before deliverables are completed in accordance with safety requirements, test procedures to verify theory or principles and the effectiveness of process and product should be monitored and evaluated

· discuss and agree project aims and objectives with your tutor and develop and appropriate project time-activity chart

While completing the project you will:

· carry out measurements and calculations which are accurately recorded; data will be interpreted, applied and communicated using graphics and number

· analyse a task and its component elements

· on completion, evaluate project activities in terms of the agreed project objectives and enhancements in your own personal development as a result of undertaking the project

This Unit has the Problem Solving component of Planning and Organising embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show you have achieved Planning and Organising at SCQF level 5. 
Engineering: Using Information Technology (F5D6 11) 1 credit
In this Unit you will develop skills in using word processing, spreadsheet and software packages, and will gain experience in using routine features and internet search techniques. 

This Unit has the Core Skill of Information and Communication Technology embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show you have achieved Information and Communication Technology at SCQF level 5. 

Fundamental Electrical Systems (F5D7 11) 1 credit  
In this Unit you will learn about the purposes of High Voltage (HV) electrical plant and distribution systems, and about the need for isolation, control and protection of Low Voltage (LV) installations. 

You will: 
· consult, analyse and evaluate a mixture of text and diagrams describing the generation, distribution and use of electrical energy supplies

· using your findings, produce drawings of a labelled HV generating and transmission system showing all voltage levels, 

· produce drawings of radial and ring distribution systems, naming all component parts and showing all voltage levels 

· produce a schematic diagram showing clearly the isolation, control and protection components of an electrical installation

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy.

Fundamental Electronics (F5DH 11) 1 credit  
In this Unit you will learn about the functions and applications of electronic devices and systems. In addition, you will develop the skills   needed to construct circuits and use test instruments to check that the circuits are performing their functions correctly.

You will: 
· carry out measurements and tests in electronic circuits

· identify and connect a power source before selecting and connecting appropriate test equipment

· select methods and techniques to test the functionality of the constructed circuit

· adhere to regulations and safety requirements throughout practical work

· review and evaluate your approaches to the process
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.
Inspection and Testing of Electrical Installations (F5FS 11) 1 credit

In this Unit you will learn how inspection and testing of electrical installations are carried out to a suitable standard, and the materials used meet industry recognised requirements.

You will: 
· understand the basic requirements of inspection and testing of low voltage electrical installations when undertaking a visual inspection 

· perform the test required for a low voltage electrical installation before connection of the supply

· record results and interpret these accurately in terms of the requirements of the BS7671 Wiring Regulations

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy.
Installation of Cable Tray and MI Systems (F5FV 11) 1 credit

In this Unit you will develop skills in the fabrication and assembly of tray systems and the installation of mineral insulated cables.

You will: 
· identify, fabricate and assemble cable tray systems

· install and terminate mineral insulated cable to operate a simple one-way lighting circuit using mineral insulated cables mounted on cable a tray system 

· do this in a safe and correct manner

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving.

Installation of Conduit Systems (F5FX 11) 1 credit

In this Unit you will develop skills in the fabrication and assembly of conduit. 

You will: 
· identify conduit types and their accessories

· use measurement and mark the location of accessories prior to fabrication 

· assemble metallic and non-metallic conduit systems to specific dimensions

· wire and operate a simple one-way lighting circuit using single-core PVC cables enclosed in a conduit system in a safe and correct manner

· draw the wiring diagram for a one-way lighting

· you will be asked to take, record and interpret test results
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy.
Installation of PVC Sheathed Wiring Systems (F5HW 11) 1 credit

In this Unit you will learn how to identify the various types and sizes of PVC sheathed cables and accessories, and demonstrate the correct techniques of measuring, cutting, bending, fixing and terminating PVC sheathed wiring systems to given specifications. You will develop skills need to install multi-core PVC cables on various surfaces to produce a simple one-way controlled lighting circuit and ring circuit of 13A socket-outlets.

You will: 
· identify multi-core PVC sheathed cables and their accessories

· use measurement and mark the location of accessories prior to installing and operating a simple one-way lighting circuit using multi-core PVC sheathed cable in a safe and correct manner

· install and operate a ring circuit of 13A socket-outlets using multi-core PVC sheathed cables in a safe and correct manner

· draw the wiring diagram for lighting and power circuits

· take, record and interpret test results
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy.
Installation of Trunking Systems (F5HY 11) 1 credit

In this Unit you will develop the skills need for the fabrication and assembly of trunking systems.

You will: 
· identify trunking types and their accessories

· use measurement and mark the location of accessories prior to fabrication 

· assemble metallic and non-metalic trunking systems to specific dimensions

· wire and operate a simple one-way lighting circuit using single-core PVC cables enclosed in a trunking system in a safe and correct manner

· draw the wiring diagram for a one-way lighting system

· take, record and interpret test results

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy.
Mathematics: Craft 1 (F3HV 11) 1 credit
In this Unit you will develop your numeracy skills so you can apply them in practical situations. You will learn how to interpret and apply a wide range of numerical and graphical information to solve practical problems. 

This Unit has the Numeracy Core Skill component Using Number embedded in it, so when you achieve the Unit your Core Skills profile will be updated to show you have also achieved Using Number at SCQF level 5.

Mathematics: Craft 2 (F3HW 11) 1 credit  
In this Unit you will develop your numeracy skills by using graphical communication, statistics, trigonometry and algebra to solve practical problems in engineering and related areas.

This Unit has the Numeracy Core Skill component Using Number embedded in it, so when you achieve the Unit your Core Skills profile will be updated to show you have also achieved Using Number at SCQF level 5.

Rotating Electrical Machines (F5JK 11) 1 credit  
In this Unit you will learn about the constructional features, principles of operation and applications of direct current (dc) motors and generators, stepper motors, three-phase synchronous motors and generators, and three-phase induction motors.  
You will: 
· sketch and label diagrams relating to rotating electrical machines

· produce and present written reports to industry standard using accepted formats, terminology and structures

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Communication.
Safe Working Practices (F5JL 11) 1 credit  
In this Unit you will learn about hazards in the workplace, including those specific to the electrical and electronic industries, and the methods of minimising their risk to personnel.
You will: 
· undertake an effective risk assessment in terms of ‘hazard’ and ‘risk’, implementing the ‘five-step’ risk assessment procedure

· demonstrate techniques used in controlling risks in manual operations and the control measures for minimising the risks due to toxic fumes in the workplace

· identify the sources of toxic fume generation in the workplace and outline the main requirements of the Control of Substances Hazardous to Health (COSHH) regulations regarding toxic fume, giving the control measures for minimising the risks of toxic fumes in the workplace

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Communication. 
Security, Alarm and Communication Systems (F5JM 11) 1 credit  

  
In this Unit you will learn about the various types of system, how to recognise and use the relevant terminology and gain a basic understanding of the system requirements.

You will need to identify different security, alarm and communication systems, including the component parts and the operation of basic security, alarm and communication systems. 

As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Using Information Technology.

Transformation and Rectification (F5JY 11) 1 credit  

  
In this Unit you will learn about the principles of operation of transformers and also of simple power supply circuits. 
You will:

· investigate a step down and step up transformer

· sketch the input and output waveforms labelling amplitude and phase, and comparing these measured valves with those predicted from knowledge of the turns ratio of the transformer

· investigate half-wave, full-wave bridge and full-wave bi-phase

· select the correct circuit for each investigation from a variety available

· sketch the input and output waveforms, paying particular attention to amplitude and frequency, and to correctly interpret these waveforms

As you are doing this Unit, you will be developing aspects of the Core Skills in Communication, Numeracy and Problem Solving.
