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National Certificate in Measurement and Control Engineering (G987 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’s 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 a technician in measurement and control engineering, you will be using Core Skills 
every day.
Communication 

You will have to write and read technical data reports and logs that give clear and concise information, attend team meetings and make oral reports or presentations, and listen to feedback from colleagues. You need to be able to function under a permit to work system, liaise with plant operators and other engineering disciplines, and let them know when things are correct, have changed or are unsafe. 

Numeracy 
You will need to be able to measure and record data, eg to understand scales, ranges and magnitudes, as well as reading, interpreting and presenting technical data and graphical information. You need to be able to read diagrams and charts, be able to use a calculator, and use graphical data to understand input/output relationships and graphical communications like technical drawings, eg pipe and instrumentation diagrams, loop diagrams and system diagrams.

Information and Communication Technology 
You will need to access and use databases for information stored on local and site-wide networks. You need to be able to input information, and access information other people have stored in databases, use PC links/modems and laptops on-site for testing, diagnosing and interrogating instrumentation databases, and use operating systems controlling plant equipment. 

Problem Solving 
Every job is different and technically interdisciplinary, so you will need a flexible approach to deal with this and choose appropriate ways to solve problems. To do this you will need to collect information and analyse the problems and alternative solutions in a systematic and effective way. You will need a plan that gets you organised, and be resourceful to tackle problems that need to be resolved. You also need to think about alternative ways of approaching similar situations in the future, and how you would go about it. 

Working with Others 
You need to work and liaise with colleagues from other technical disciplines, who could be employees or service or contractor personnel, who need to know that you understand their needs. 
Course structure for Measurement and Control 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 section 

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 

	Applications of Programmable Logic Controllers
	F5H0 12
	6
	1
	

	Engineering: Distributed Control Systems
	F5KM 12
	6
	1
	

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

	Engineering: Measurement Technology — Temperature
	F5KS 12
	6
	1
	

	Engineering: Process Control
	F5KK 12
	6
	1
	

	Engineering: Process Control Systems
	F5KW 12
	6
	1
	

	Engineering: Signal Conditioning in Telemetry
	F5KX 12
	6
	1
	


Optional Units (four credits):

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Applications of Programmable Logic Controllers
	F5H0 12
	6
	1
	

	Combinational Logic
	F5H9 12
	6
	1
	

	Electrical Principles
	F5HL 12
	6
	1
	

	Engineering: Complex Control Systems
	F5KJ 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: Hazards, Protection Methods and Functional Safety
	F5KP 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 Analysers
	F5KV 12
	6
	1
	

	Engineering: Process Control
	F5KK 12
	6
	1
	

	Engineering: Process Control Systems
	F5KW 12
	6
	1
	

	Engineering: Signal Conditioning in Telemetry
	F5KX 12
	6
	1
	

	Mathematics: Technician 2
	F3HY 12
	6
	1
	


Optional Units (four credits):

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Applications of Programmable Logic Controllers
	F5H0 12
	6
	1
	

	Combinational Logic
	F5H9 12
	6
	1
	

	Electrical Principles
	F5HL 12
	6
	1
	

	Engineering: Complex Control Systems
	F5KJ 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: Hazards, Protection Methods and Functional Safety
	F5KP 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 Analysers
	F5KV 12
	6
	1
	

	Engineering: Process Control
	F5KK 12
	6
	1
	

	Engineering: Process Control Systems
	F5KW 12
	6
	1
	

	Engineering: Signal Conditioning in Telemetry
	F5KX 12
	6
	1
	

	Mathematics: Technician 2
	F3HY 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, and for solving typical industrial problems by the application of Programmable Logic Controllers (PLC) to process systems. 

You will: 

· understand the structure of a 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 or write a software solution

· 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 (F5H9 12) 1 credit  

  
In this Unit you will learn about the devices, circuits and techniques of digital electronics, from basic gates to Medium Scale Integrated (MSI) devices. 

You will: 
· investigate the logical characteristics of arithmetic circuits and data conversion circuits using basic gates, and extend the applications of digital electronics devices and techniques to using MSI devices

· evaluate relevant technical information, and record all relevant construction details, test methods and results in a workbook

· interpret, translate, convert, apply and present complex numerical and graphical data

As you are doing this Unit you will be developing aspects of the Core Skills in Numeracy, Problem Solving 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 process plan personnel is crucial for day-to-day operations. 

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.

Electrical Principles (F5HL 12) 1 credit

In this Unit you will learn about electrical principles and basic electrical concepts, and magnetic and electromagnetic theory, to enable you 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 and determine electromagnetic quantities, as well as verifying sinusoidal waveforms

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

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: Complex Control Systems (F5KJ 12) 1 credit  
In this Unit you will develop the skills needed to enable you to set up ratio, cascade, feed-forward and multivariable control systems used in process industries. 

You will: 
· explain the operation of a number of complex control systems

· analyse data in order to interpret and explain a series of pipe and measurement diagrams

· complete an investigation into the tuning of a cascade control system

· identify and interpret a range of factors that will enable you to work efficiently and safely

· evaluate your strategy for setting up a system
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Numeracy and Communication.
Engineering: Control Valves and Positioners (F5KL 12) 1 credit  
In this Unit you will learn about control valves, their characteristics and construction, and the associated positioners/digital valve position controllers (smart positioners). You will then apply that knowledge to set up control valves and their positioners.   

You will: 
· identify, explain and consider principles and characteristics of operation before calibrating a control valve with its positioner

· evaluate the effectiveness of setup 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: 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: 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 you have 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, 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 significant factors affecting the ignition of a flammable atmosphere before safely using methods of barrier protection

· evaluate the numerous issues involved in dealing with hazardous conditions

· produce technically accurate reports acceptable 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: Measurement Technology — Flow   (F5KR 12) 1 credit  
In this Unit you will learn about positive and inferential flow measurement systems used in process industries. It covers the physical relationships of flow measurement, the operation and characteristics of flow measurement systems, the installation and environmental factors, and methods of compensating and correcting of factors that affect the accuracy of the flow measurement. In addition, you will develop skills in checking the calibration of flow measurement systems.  
You will: 
· consider and explain a number of 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, the operation and characteristics of pressure measurement systems and level measurement systems, the installation and environmental factors, and methods of compensating and correcting for factors that affect the accuracy of the pressure measurement and level measurement. In addition, you will 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, the installation and environmental factors, and methods of compensating and correcting for factors that affect the accuracy of the temperature measurement. In addition, you will 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

· investigate device operating characteristics, and safety and environmental factors 

· interpret, evaluate and write up results 

· 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 Analysers (F5KV 12) 1 credit  
In this Unit you will learn about the principle of operation and performance characteristics of a range of industrial process analysers, and the calibration techniques of online analytical measurement systems.

You will: 
· research, analyse and summarise a range of technical materials

· evaluate and convey complex information on process analysers

· produce technically accurate reports, supported by relevant graphics
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, the operating and performance characteristics of proportional control, and control valves. In addition, 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 relevant to process and control systems 

· 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: Process Control Systems   (F5KW 12) 1 credit  
In this Unit you will learn about control modes and their use, and how a system is optimised. In addition, you will develop skills in setting up and operating a process control system with Proportional and Integral (PI), Proportional and Derivative (PD), and Proportional, Integral and Derivative (PID) control actions, and investigate the optimisation of a process control loop.

You will: 
· research different types of process controllers, systems and optimisation methods, and ensure their currency

· identify and take account of all factors influencing the setting up and operating of a process control system with a range of control actions

· perform a series of complex calculations and measurements

· evaluate proposed approaches to work and analyse a task and its component elements, including safety issues

· explain your methodology and the resources selected 

· review and evaluate your own strategy
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Numeracy and Communication.
Engineering: Signal Conditioning in Telemetry (F5KX 12) 1 credit  
In this Unit you will learn about a range of signal conditioning devices in terms of their application, construction, operation and input/output characteristics, and transmission methods for pneumatic, analogue electronic, digital electronic and optical signals. You will also develop skills in setting up equipment to measure signal changes in measurement and control engineering systems, measuring the signal changes and interpreting the results.

You will: 
· research background technical information

· identify and explain significant factors before safely setting up measurement equipment 

· determine signal changes in measurement and control engineering systems
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving, Numeracy and Communication.
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.
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