[image: image1.jpg]Davelopin our
Sk(é(?s gﬁ





National Certificate in Engineering Systems (G9CC 46)
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 engineering systems technician or engineer, you will be involved in producing or maintaining engineering products and services. These products might be for use offshore, in the oil and gas industry, or you may be involved in the renewable energy industry or one of the many other areas where knowledge of electrical, mechanical and electronic engineering is required. You will be using Core Skills every day when dealing with clients, suppliers and colleagues. 

Communication 

You will need to understand your employer’s and customers’ requirements. These will be given in various written, oral or graphical formats. You may be required to interpret relatively complex engineering documentation and drawings, and may also have to produce documentation such as flow charts, block diagrams, or circuit layouts. 

Numeracy
You will have to produce work to set standards involving the use of accurate measurements to correct tolerances. You will also carry out 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
The work of an engineering systems technician will involve understanding information and drawings created using the many types of computer-aided drawing software packages used for electrical, electronic and mechanical systems. You will need to understand this information, and may also be required to use the software to produce required information.

Problem Solving 

On occasions you will need to plan and organise engineering activities, such as testing various products to ensure that the product meets the required standard of operation. This planning and organisation will involve managing timescales and budgets as well as evaluating test 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 to review the contributions of others.
Course structure for Engineering Systems

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 12
	6
	1
	

	Engineering: Applying Information Technology
	F5D4 12
	6
	1
	

	Mathematics: Technician 1
	F3HX 12
	6
	1
	


Restricted Units (five from eight credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Electrical Principles
	F5HL 12
	6
	1
	

	Engineering Materials
	F5KD 12
	6
	1
	

	Engineering Systems
	F5FN 12
	6
	1
	

	Graphical Engineering Communication
	F5JG 12
	6
	1
	

	Mechanical Engineering Principles
	F6X7 12
	6
	1
	

	Process Chemistry: An Introduction
	F6X9 12
	6
	1
	

	Process Measurement and Control: An Introduction
	F6X8 12
	6
	1
	

	Single Phase and 3-Phase Principles
	F5JV 12
	6
	1
	


Optional Units (four credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Mechanical

	Engineering Dynamics: An Introduction
	F5K6 12
	6
	1
	

	Engineering Thermodynamics
	F5JF 12
	6
	1
	

	Mechanical Engineering Principles
	F5K1 11
	5
	1
	

	Pipework Systems
	F5F9 12
	6
	1
	

	Pneumatics and Hydraulics
	F5K2 11
	5
	1
	

	Power Drives
	F5K3 11
	5
	1
	

	Statics
	F5K8 12
	6
	1
	

	Thermofluids
	F5JE 12
	6
	1
	

	Electrical/Electronics

	Combinational Logic
	F5HA 11
	5
	1
	

	Electrical Principles
	F5HK 11
	5
	1
	

	Electrical Testing and Measurement
	F5HN 12
	6
	1
	

	Electronic Test Equipment and Measurement
	F5DJ 12
	6
	1
	

	Electrostatics and Electromagnetics
	F5D3 12
	6
	1
	

	Fundamental Electronics
	F5DB 12
	6
	1
	

	Fundamental Electronics
	F5DH 11
	5
	1
	

	Power Electronics
	F5JH 12
	6
	1
	

	Rotating Electrical Machines
	F5JK 11
	5
	1
	

	Sequential Logic
	F5JR 11
	5
	1
	

	Measurement and Control

	Application of Programmable Logic Controllers
	F5H0 12
	6
	1
	

	Engineering: Control Valves and Positioners
	F5KL 12
	6
	1
	

	Engineering: Distributed Control Systems
	F5KM 12
	6
	1
	

	Engineering: Fault Finding in Measurement and Control
	F5KN 12
	6
	1
	

	Engineering: Measurement Technology — Flow
	F5KR 12
	6
	1
	

	Engineering: Measurement Technology — Pressure/Level
	F5KT 12
	6
	1
	

	Engineering: Measurement Technology — Temperature
	F5KS 12
	6
	1
	

	Engineering: Process Control
	F5KK 12
	6
	1
	

	Process

	Process Operations: Gas Processing Operations
	F6XB 11
	6
	1
	

	Process Operations: Utilities
	F6XC 11
	6
	1
	

	Process Operations: Oil and Gas Separation
	F6XA 11
	6
	1
	

	General

	CAD for Engineers
	F5H5 12
	6
	1
	

	Engineering: Hazards, Protection Methods and Functional Safety
	F5KP 12
	6
	1
	

	Graphical Engineering Communication
	F5FP 11
	5
	1
	

	Health and Safety: Engineering
	F5DG 11
	5
	1
	

	Mathematics: Technician 2
	F3HY 12
	6
	1
	

	Plant Maintenance Practice
	F5J3 11
	5
	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 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.

Combinational Logic (F5HA 11) 1 credit  
In this Unit you will learn about the devices, circuits and techniques of digital electronics. 

You will: 
· investigate the logical and electrical characteristics of logic gates

· work with number systems as well as taking measurements to acceptable tolerances

· investigate the binary number system used in digital circuits, the decimal number system and the hexadecimal number system, along with methods of conversion between them

· read drawings and create circuit diagrams and truth tables, as well as completing laboratory reports

· build and test combinational logic circuits to stated standards 

· review and evaluate your results
As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Numeracy and Problem Solving. 
Communication (F3GB 12) 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 engineering 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 6.

Computer Aided Draughting (CAD) for Engineers (F5H5 12) 
1 credit  
In this Unit you will develop skills in the use of Computer Aided Draughting (CAD). You will learn how to create detailed, two-dimensional engineering drawings using a commercial CAD system to current engineering draughting standards. 

 You will: 

· create detailed, two-dimensional engineering drawings with auxiliary and sectional views 

· create a detailed assembly drawing by modifying existing two-dimensional drawings and importing standard engineering components and symbols into the drawing
As you are doing this Unit you will be developing aspects of the Core Skills in Information and Communication Technology, Numeracy, and Problem Solving.
Electrical Principles (F5HK 11) 1 credit  
In this Unit you will learn about electrical principles, basic electrical concepts, and magnetic and electromagnetic theory. You will develop the skills that are needed to solve electrical quantities in direct current (dc) resistive networks and to 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 for certain laboratory activities
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.
Electrical Principles (F5HL 12) 1 credit
In this Unit, you will learn about electrical principles and basic electrical concepts, magnetic and electromagnetic theory. You will then be able to solve electrical quantities in direct current (dc) resistive networks and determine electromagnetic quantities. 

You will: 

· make calculations to solve problems in dc resistive networks 

· determine electromagnetic quantities as well as verifying sinusoidal waveforms

· prepare and present information in a graphical format
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Numeracy and Communication.

Electrical Testing and Measurement (F5HN 12) 1 credit
In this Unit, you will develop the 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 operation of a moving coil instrument, electrodynamic wattmeter and kWhr meter.

You will: 

· research and evaluate technical literature and other complex information, including health and safety requirements

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

· identify and analyse a complex range of factors influencing the safe use of electrical equipment considering potential sources of error that could affect results

· select appropriate equipment and work efficiently and safely to complete practical electrical testing and measurement

· perform a series of complex calculations and measurements as you carry out testing 

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

Electronic Test Equipment and Measurement (F5DJ 12) 1 credit  
In this Unit you will develop the skills that are needed to carry out measurements and tests on both analogue and digital electronic circuits and verify the correct circuit operation and the operating frequency of electronic circuits and waveforms displayed on the oscilloscope. The digital circuits tested will include both combinational and sequential logic devices. 
You will: 
· research and evaluate technical literature and other complex information, including health and safety requirements

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

· identify and analyse a complex range of factors influencing the safe use of electrical equipment, considering potential sources of error that could affect results

· select equipment and work efficiently and safely to complete practical electrical testing and measurement

· perform a series of complex calculations and measurements as you carry out testing

· consider regulations and safety factors before selecting methods and techniques suited to a series of practical tasks

· perform measurements and tests safely and accurately to the given specification, recording and explaining results
As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving, and Numeracy.
Electrostatics and Electromagnetics (F5D3 12) 1 credit  
In this Unit you will learn about the concepts and principles involved with electrostatic and electromagnetic fields. You will develop skills needed to solve problems involving parallel plate capacitors, capacitors in series and parallel, series magnetic circuits, self and mutual inductance and coupling of coils.

You will: 
· sketch basic electrical circuits 

· calculate electrical quantities associated with electrostatics and electromagnetics, from these circuits, using standard formulae

· demonstrate an understanding of the fundamental laws of electrostatics and electromagnetics

As you are doing this Unit you will be developing aspects of the Core Skill in Numeracy.
Engineering: Applying Information Technology (F5D4 12) 1 credit  
In this Unit you will learn about the features of an operating system and available software application packages that are relevant to the engineering environment. 
You will: 

· use a range of ICT to carry out searches to extract and present relevant information

· make selective use of ICT 

· evaluate your choice and report on a number of aspects of the assessment

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 that you have achieved Information and Communication Technology at SCQF level 6. 
Engineering: Distributed Control Systems (F5KM 12) 1 credit  
In this Unit you will learn about the Distributed Control Systems (DCS) and Supervisory Control and Data Acquisition (SCADA), the structure and plant interfacing of DCS and SCADA, and develop a user knowledge of such systems with data highways and local area networks as used to monitor and control physical variables in process industries.

You will: 
· research information on different types of DCS and SCADA systems

· investigate the achievement of process measurement and control with a data highway and Local Area Network (LAN)

· perform a series of complex calculations and measurements of systems and their application in process measurement and control

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

Engineering Dynamics: An Introduction (F5K6 12) 1 credit
In this Unit you will learn about engineering dynamic quantities, laws and principles so you can use them to solve problems in dynamics. You will learn about the basic quantities, and their units, used in engineering dynamics. 

You will: 
· solve linear system problems involving the use of the equations of motion, velocity/time diagrams and Newton’s laws

· learn to solve linear system problems involving work, energy, conservation of energy, and power

· develop the knowledge and understanding to solve angular dynamic system problems

· manipulate and evaluate equations to solve problems in dynamics

· calculating quantities associated with dynamics using standard formulae

· demonstrate an understanding of the fundamental laws of dynamics

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

Engineering: Control Valves and Positioners (F5KL 12) 1 credit  
In this Unit, you will learn about control valves and their characteristics and construction, and about the associated positioners or digital valve position controllers (aka ‘smart positioners’). You will then apply that knowledge to set up control valves and their positioners.   

You will: 

· identify, explain and consider operating principles and characteristics 

· calibrate a control valve with its positioner

· evaluate the effectiveness of this set-up and operation

· produce accurate and correctly annotated graphs
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Numeracy and Communication.

Engineering: Fault Finding in Measurement and Control (F5KN 12) 

1 credit  
In this Unit you will develop skills in fault finding techniques. 

You will: 
· apply methods of fault finding to measurement and control system elements

· interpret a schematic drawing and draw a given system in block diagram form

· take account of a complex range of factors including safety issues

· produce accurate reports on fault finding principles applied

· evaluate the process
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Numeracy and Communication. 
Engineering: Hazards, Protection Methods and Functional Safety (F5KP 12) 1 credit  
In this Unit, you will learn about hazards (such as flammable atmospheres) and protection methods. You will learn about permits to work and risk control, detecting hazardous conditions, and functional safety of equipment under control. 

You will: 

· read and summarise complex technical information on hazardous conditions and various methods of detection and protection

· evaluate a range of key information sources

· identify, investigate and explain factors affecting the ignition of a flammable atmosphere before safely using methods of barrier protection

· evaluate the issues involved in dealing with hazardous conditions

· produce technically accurate reports to industry standards
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Numeracy and Communication. 
Engineering Materials (F5KD 12) 1 credit  
In this Unit you will learn about the properties and structures of common engineering materials and how some engineering processes can change the properties of materials. 

You will:

· state the names and applications of a range of engineering materials both metallic and non-metallic

· carry out a series of basic workshop tests to enable you to describe the properties of engineering materials

· apply your knowledge and understanding of the properties and structures of common engineering materials to describe the changes which arise through common engineering processes specifically cold working and annealing

· carry out a mechanical test on a range of material samples, interpreting, analysing and evaluating the results to enable you to produce a report 

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy.
Engineering: Measurement Technology — Flow   (F5KR 12) 1 credit  
In this Unit, you will learn about positive and inferential flow measurement systems as they are used in process industries. This will cover: 

· the physical relationships of flow measurement

· the operation and characteristics of flow measurement systems

· installation

· environmental factors that affect the accuracy of the flow measurement, and methods of compensating for and correcting them  
You will also develop skills in checking the calibration of flow measurement systems.  
You will: 

· consider and explain complex numerical and graphic concepts in situations where the relevance and significance of information needs to be understood and applied

· perform, interpret and record accurate flow measurements and calibrations

· analyse the characteristics of flow measurement systems and their effects, taking account of the influence of installation and environmental factors before calibration data is measured, checked and recorded

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

Engineering: Measurement Technology — Pressure/Level (F5KT 12) 1 credit  

  
In this Unit, you will learn about the physical relationships of pressure and level measurement, and the operation and characteristics of pressure and level measurement systems. This will cover: 

· installation 

· environmental factors that affect the accuracy of pressure and level measurement, and methods of compensating for and correcting them
You will also develop skills in checking the calibration of flow measurement systems.  
You will: 

· perform, interpret and present a series of complex calculations and measurements as you complete calibration checks on two measurement systems

· identify and analyse a complex range of relevant factors, including consideration of ambient temperature and pressure variations, head effects due to position, and density changes

· work efficiently and safely to complete practical measurements

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

Engineering: Measurement Technology — Temperature   (F5KS 12) 
1 credit  
In this Unit, you will learn about: 

· the physical relationships of temperature measurement

· the operation and characteristics of temperature measurement systems

· installation 

· environmental factors that affect the accuracy of temperature measurement and methods of compensating for and correcting them
You will also develop skills in checking the calibration of temperature measurement systems.  
You will: 

· perform, interpret and record accurate measurements and calibrations

· consider and explain a number of complex numerical and graphical concepts

· fully investigate device operating characteristics, and ensure safety and environmental factors are taken into account before results are interpreted, evaluated and written up

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

Engineering: Process Control (F5KK 12) 1 credit  
In this Unit, you will learn about process control systems, on/off control, and the operating and performance characteristics of proportional control and control valves. You will also develop skills in setting up and operating a single loop proportional control system.

You will: 

· research background technical information

· accurately interpret and apply complex graphic information 

· calculate and present numerical data, such as graphs and diagrams

· identify and explain significant factors before you set up and safely operate a single loop proportional control system

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

Engineering Systems (F5FN 12) 1 credit  
In this   Unit you will develop an engineering systems approach to solving engineering problems. You will learn to categorise engineering systems as either an electrical, mechanical and electromechanical system, representing them in block diagram form. In addition, you will develop skills to identify and measure typical mechanical and electrical quantities present in engineering systems before finally investigating the performance of an electromechanical system.
You will:

· represent electrical, mechanical and electromechanical engineering systems in block diagram form stating their input(s), processes and output(s) 
· identify different forms of mechanical and electrical energies present in engineering systems

· calculate energy losses and efficiency in engineering systems

· investigate the performance of an electromechanical system 

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving. 
Engineering Thermodynamics (F5JF 12) 1 credit  
In this Unit you will learn about property changes and energy transfer processes in closed and open thermodynamic systems, as well as heat transfer processes.

You will: 

· perform calculations involving energy transfer processes

· manipulate and solve equations to solve problems in engineering thermodynamics

· investigate energy transfers in an open system such as an internal combustion engine or basic steam power cycle or refrigerator 

· produce diagrams to support your investigations

· apply thermodynamics theory to solve engineering problems
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving. 
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.
Fundamental Electronics (F5DB 12) 1 credit  

  
In this Unit you will learn about the principal devices used in electronics and the principles of their operation, function and application. In addition, you will develop skills in circuit construction, assembly and test techniques.

You will: 
· identify the devices, their function and applications, and the properties of the materials from which they are constructed

· carry out measurements and tests in electronic circuits

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

· choose correct methods and techniques to test the functionality of the constructed circuit

· adhere to safety requirements throughout
As you are doing this Unit you will be developing aspects of the Core Skills in Communications, Numeracy and Problem Solving.
Graphical Engineering Communication (F5FP 11) 1 credit  
In this Unit you will develop the knowledge, understanding and skills required to create isometric projections and detailed, two dimensional engineering drawings.

You will:

· extract information from given engineering drawings identifying orthographic projections, abbreviations, graphical symbols and engineering tolerances
· create a drawing of engineering components in isometric projections annotating the drawing to identify features necessary for the manufacture of the component
· create a detailed, two dimensional drawing in first and third angle projection, each drawing containing three different views of the component 

This Unit has the Numeracy Core Skill component of Using Graphical Information embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show you have achieved Using Graphical Information at SCQF level 5. In addition, you will be developing aspects of Problem Solving and Communication.

Graphical Engineering Communication (F5JG 12) 1 credit  
In this   Unit you will develop the knowledge, understanding and skills required to create detailed, two dimensional engineering drawings.
You will:

· interpret technical instructions to create engineering drawings in both first and third angle projection which includes both auxiliary and sectional views as well as fully developed engineering assembly drawings

· detail the drawing correctly to represent the dimensions, graphic symbols and abbreviations necessary for manufacture
This Unit has the Numeracy Core Skill component of Using Graphical Information embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show you have achieved Using Graphical Information at SCQF level 5. In addition, you will develop aspects of the Core Skills in Communication and Problem Solving.

Health and Safety: Engineering (F5DG 11) 1 credit  
In this Unit you will identify sources of current health and safety legislation covering the responsibilities of both employers and employees. In addition, you will learn how to perform a risk assessment in an engineering environment.  
You will:

· research the sources of current health and safety legislation covering both employers and employees

· learn the correct procedures to apply current health and safety legislation in the workplace specifically fire, accidents and injuries 

· perform a risk assessment within a given engineering environment identifying hazards, risks and the relevant control measures 

· record your findings using the appropriate documentation

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

Mathematics: Technician 1 (F3HX 12) 1 credit  
In this Unit you will develop skills in numeracy, graphical communication, trigonometry and algebra to solve practical problems.

You will: 

· carry out a variety of calculations

· analyse data

· select appropriate graphic and numerical forms of communicating data
This Unit has the Core Skill of Numeracy embedded in it, so when you achieve this Unit your Core Skills profile will be updated to show that you have achieved Numeracy at SCQF level 6. 

Mathematics: Technician 2 (F3HY 12) 1 credit  
In this Unit you will develop skills in numeracy, algebra and calculus so that you will be able to use these skills to solve practical problems. 

You will: 

· carry out a variety of calculations

· analyse data

· select appropriate graphic and numerical forms of communicating data
This Unit has the Core Skill component of Using Number embedded in it, which means when you complete this Unit you will also be awarded the Core Skill component at SCQF level 6.

Mechanical Engineering Principles (F5K1 11) 1 credit  
In this Unit you will develop skills that enable you to solve mechanical engineering problems involving work, energy, heat, conservation of energy and power.

You will: 
· analyse a range of requirements, determine needs in systems, and work out solutions that assure energy, conservation of energy, and power

· interpret, calculate and translate numerical and graphical data

· manipulate and evaluate equations to solve problems involving mechanical engineering principles, machines and heat

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

Mechanical Engineering Principles (F6X7 12) 1 credit  
In this Unit you will develop skills that enable you to use techniques to solve mechanical engineering problems, including Newton’s laws. 

You will: 

· develop techniques including static equilibrium, Newton’s laws of motion, and analysing input and output conditions for mechanical engineering systems

· review and evaluate the approaches you took
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Numeracy. 
Pipework Systems (F5F9 12) 1 credit  
In this Unit, you will learn about various pipe systems in industrial settings, including, gas, fuel oil, water, steam and condensate. You will also learn about the various methods of joining pipe, the materials and components used on the various systems, and relevant standards. 

You will: 

· interpret, calculate and translate numerical and graphical data to convey the requirements of pipe systems 

· analyse materials, components and properties to identify system insulation requirements
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.

Plant Maintenance Practice (F5J3 11) 1 credit  

  
In this Unit you will develop the skills needed for undertaking maintenance tasks on items of equipment removed from an engineering system, complying with safe working procedures and practices. 
You will: 
· research, review and evaluate different types of maintenance strategies and typical documentation used in maintenance tasks

· prepare for a maintenance task by identifying component parts for a piece of equipment to be removed from an engineering system

· carry out a risk assessment relating to the task and participate in a team meeting before completing the task

· dismantle, repair and re-assemble the items of equipment systematically, and in accordance with the manufacturers’ manual and safe working practices 

· replace component parts if necessary

· perform basic functional tests on the re-assembled equipment 

· complete appropriate maintenance documentation

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

Pneumatics and Hydraulics (F5K2 11) 1 credit  

  
In this Unit you will develop your knowledge and understanding of pneumatic and hydraulic circuits. For a given scenario, you will develop skills in drawing and simulating pneumatic and hydraulic circuits, and also assembling and testing pneumatic or hydraulic circuits. You will also perform basic fault finding techniques on pneumatic or hydraulic circuits, and rectify faults while adhering to safe working practices. 

You will: 
· interpret engineering drawings to identify pneumatic and hydraulic components and symbols, stating the function of the components

· draw and simulate pneumatic and hydraulic circuits to perform a given function

· develop your practical skills 

· for given specifications, assemble and test either a pneumatic or hydraulic circuit

· develop diagnostic techniques and skills to undertake basic fault finding techniques on a pneumatic or hydraulic circuit, identifying and rectifying any faults

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Communication, Information and Communication Technology, and Problem Solving.
Power Drives (F5K3 11) 1 credit  

  
In this Unit you will develop skills that will enable you to identify the purpose of mechanical power transmission drives. You will also need to calculate the speed ratios from given data, and use manufacturers’ data to select the appropriate power transmission product. You will develop practical skills enabling you to fit, align and adjust mechanical power transmission drives while adhering to safe working practices. You will develop your knowledge of the correct lubrication methods for given types of mechanical power drives.
You will: 
· identity various types of mechanical power drives stating their purpose and explain their essential features in terms of torque and power
· interpret manufacturers’ data to enable the appropriate power transmission product to be selected for a given scenario
· fit, align and adjust a mechanical power transmission to a given drive system, recording static checks on the completed installation
· learn about the appropriate lubrication methods in power drives specifically the purpose and application of static and dynamic seals
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Communication.
Power Electronics (F5JH 12  

  ) 1 credit

In this Unit you will learn about the devices used in the control of electrical power flow, and to demonstrate typical applications of these devices. 

You will: 
· read materials on aspects of power electronics from paper based and electronic sources

· represent and analyse suitable power electronic circuits in diagram format

· demonstrate the operation of such devices using appropriate test and measurement equipment in a safe manner in a laboratory environment
As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Problem Solving and Numeracy.
Process Chemistry: An Introduction (F6X9 12) 1 credit

In this Unit you will learn how selected hydrocarbons are processed in industry. 

You will: 
· investigate the production, source, cost demand and environmental impact of a selected organic compound

· identify the factors affecting corrosion and methods of corrosion prevention
As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Numeracy and Problem Solving.
Process Measurement and Control: An Introduction (F6X8 12) 
1 credit

In this Unit you will learn about the principles and applications of the measurement of the prime process variables of temperature, pressure, flow and level as used in the engineering process industries. In addition, you will develop skills in checking the calibration of measurement instrumentation. 

You will: 

· read and understand operating procedures and simple piping and instrumentation diagrams

· research and evaluate a range of background information and advice, including safety issues and equipment

· examine and take account of all issues affecting measurements and operations for specific processes before starting practical work

· adhere to all health and safety requirements before and while carrying out any practical sessions

· produce technically accurate reports

· review and evaluate your achievement 

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Numeracy and Problem Solving.
Process Operations: Oil and Gas Separation (F6XA 11) 1 credit  

  
In this Unit you will learn about the principles and practice of oil and gas separation including: separating well products; produced water treatment and disposal; chemical injection; oil and gas metering and export; operating drains, flares and vent systems; and pipeline pigging operations.
You will: 
· read and understand operating procedures and piping and instrument diagrams (P&IDs)

· research and evaluate a range of background information and advice on safety issues and equipment

· examine and take account of all issues affecting oil and gas separation operations before starting practical work

· this will include identifying process faults and troubleshooting to resolve these faults

· adhere to all health and safety requirements before carrying out any practical sessions

· produce technically accurate reports

· review and evaluate your achievement

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Numeracy and Problem Solving.
Process Operations: Gas Processing Operations (F6XB 11) 1 credit  

  
In this Unit you will learn about the principles and practice of gas processing operations including: separating liquids from incoming gas, compressing hydrocarbon gas, dehydrating gas, removing impurities, eg carbon dioxide (CO2), hydrogen sulphide (H2S), providing fuel gas, recovering natural gas liquids (NGL), and gas process specific safety awareness.
You will: 

· read and understand operating procedures and piping and instrument diagrams (P&IDs)

· research and evaluate a range of background information and advice on safety issues and equipment

· examine and take account of all issues affecting gas process operations before starting practical work: this will include identifying process faults and troubleshooting to resolve these faults

· adhere to all health and safety requirements before carrying out any practical sessions

· produce technically accurate reports

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Numeracy and Problem Solving.
Process Operations  : Utilities (F6XC 11) 1 credit  

  
In this Unit you will learn about the principles and practice of utilities operations including: disposal of waste water, generating electrical power, operating gas turbines and diesel engine prime movers, generating nitrogen, providing chlorine, diesel, heating medium (ie hot oil and/or hot water), heating, ventilation and air conditioning (HVAC), instrument and service air, cooling water and working with fire and gas and emergency shut down (ESD) systems, utility systems. 

You will: 
· read and understand operating procedures and piping and instrument diagrams (P&IDs)

· research and evaluate a range of background information and advice on safety issues and equipment

· examine and take account of all issues affecting gas process operations, before starting practical work

· identify process faults and how to troubleshoot to resolve these faults

· adhere to all health and safety requirements 

· produce technically accurate reports

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

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.
Sequential Logic (F5JR 11) 1 credit  

  
In this Unit you will learn about the devices, circuits and techniques used in sequential logic. You will develop skills in building and testing circuits, including counter and register circuits. 

You will: 
· investigate the operation of latches and bistables

· interpret information and data from pin-out diagrams and translate test circuit diagram into a working circuit

· test the circuit against an action table

· implement the test circuits with gates, latches and bistables

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, Numeracy and Problem Solving. 
Single Phase and Three Phase Principles (F5JV 12) 1 credit  
In this Unit you will learn the electrical principles associated with single phase and three phase systems, and will develop skills associated with their basic design concepts and applications.
You will: 

· sketch basic ac electrical circuits 

· calculate electrical quantities, from these circuits, using standard formulae

· sketch alternating waveforms to accurate standards in certain laboratory activities
As you are doing this Unit you will be developing aspects of the Core Skill in Numeracy and Problem Solving.
Statics (F5K8 12) 1 credit
In this Unit you will develop a basic understanding of statics, learning to differentiate between scalar and vector quantities, apply the criteria of static equilibrium, and solve static engineering problems using graphical and mathematical methods.

You will: 
· identify scalar and vector quantities and also the effects that the application of force has on a body
· solve problems involving forces in a plane both graphically and analytically

· analyse idealised frameworks by applying the criteria of static equilibrium, and determine graphically the forces and their nature in each member of the framework
· determine the effects of force on a simple engineering component by applying the relationship between shear stress, force and cross-sectional area
As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy and Problem Solving.

Thermofluids (F5JE 12) 1 credit

In this Unit you will develop knowledge and understanding of engineering thermofluids. You will learn how to determine the properties of working fluids, sketch thermodynamic properties on pressure-volume (p-V) diagrams, and solve numerous thermofluid problems. 

You will: 
· manipulate and evaluate equations to solve problems in engineering thermofluids involving the non-flow and steady flow energy equations

· relate theory to practice and undertake practical thermofluid experiments, selecting appropriate equipment to solve hydrostatic and fluid pressure problems
· manipulate and evaluate the mass continuity and Bernoulli’s equations to solve problems involving incompressible flow in pipes

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