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National Certificate in Mechanical Maintenance Engineering (G983 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 Engineer working in Mechanical Maintenance Sector you will be using Core Skills every day.
Communication 
You will need to be able to communicate effectively with colleagues and customers to ensure that all maintenance information is clear and concise. You need to be able to interpret machine manuals and maintenance procedures correctly. 

Numeracy 
You will need to interpret graphical information from machine manuals, schematics and engineering drawings to enable machinery and equipment to be maintained. You will also need to carry out various measurements, which may involve converting between the two main engineering measurement systems — metric and imperial. 

Information and Communication Technology 
You will need to access databases containing information on maintenance records, maintenance procedures, engineering drawings and availability of spare parts. You will need to complete maintenance reports, and communicate electronically with both customers and suppliers.

Problem Solving 
You will need to analyse problems as they arise in the workplace and find the most appropriate method to resolve them. You will need to determine the best method of resolving the issues through various problem solving techniques.

Working with Others 
Team working is critical in mechanical maintenance engineering, and you will need to work closely with your colleagues to ensure that plant and equipment are maintained effectively and that breakdowns are resolved efficiently.
Course structure for Mechanical Maintenance 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 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 

	Electrical Plant Safety and Maintenance
	F5HH 11
	5
	1
	

	Graphical Engineering Communication
	F5FP 11
	5
	1
	

	Maintenance Safety
	F5J4 11
	5
	1
	

	Mechanical Engineering Principles
	F5K1 11
	5
	1
	

	Plant Installation
	F5J2 11
	5
	1
	

	Plant Maintenance Practice
	F5J3 11
	5
	1
	

	Pneumatics and Hydraulics
	F5K2 11
	5
	1
	

	Power Drives
	F5K3 11
	5
	1
	


Optional Units (four credits): 

	Unit title
	Unit

code
	SCQF

level
	Credit

value
	Date achieved 

	Computer Aided Draughting (CAD) for Engineers
	F5H4 11
	5
	1
	

	Electrical Plant Safety and Maintenance
	F5HH 11
	5
	1
	

	Engineering Dimensional Control
	F5W7 11
	5
	1
	

	Engineering Materials
	F5W9 11
	5
	1
	

	Engineering Prime Movers
	F5K4 11
	5
	1
	

	Engineering Project
	F5DE 11
	5
	1
	

	Graphical Engineering Communication
	F5FP 11
	5
	1
	

	Health and Safety: Engineering
	F5DG 11
	5
	1
	

	Maintenance Safety
	F5J4 11
	5
	1
	

	Mathematics: Craft 2
	F3HW 11
	5
	1
	

	Mechanical Engineering Principles
	F5K1 11
	5
	1
	

	Plant Installation
	F5J2 11
	5
	1
	

	Plant Maintenance Practice
	F5J3 11
	5
	1
	

	Pneumatics and Hydraulics
	F5K2 11
	5
	1
	

	Power Drives
	F5K3 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. 

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 work colleagues, customers and suppliers is crucial in Mechanical Maintenance Engineering.
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.

Computer Aided Draughting (CAD) for Engineers (F5H4 11) 1 credit  
In this Unit you will develop skills in the use of Computer Aided Draughting (CAD). You will learn to create detailed, two-dimensional engineering drawings using a commercial CAD system. Use a CAD system to modify existing two-dimensional drawings and create assembly drawings.  

You will need to: 
· carry out necessary calculations and measurements

· accurately record and present graphic data

· create engineering drawings 

· interpret, select and apply graphical symbols 

· use computer hardware and CAD software to generate objects, detailed engineering drawings and engineering assembly drawings

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

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.

Engineering Dimensional Control (F5W7 11) 1 credit  
In this   Unit you will learn about common measurement systems used within engineering including how to minimise measurement error. In addition, you will develop the knowledge and skills required to complete measurement tasks using a series of measurement instruments. 

You will:

· extract linear and angular dimensions from engineering drawings and perform measurements on various components
· select the correct measuring instruments appropriate to the measurement task and record the measurements on an inspection sheet, identifying any non-conformance in measurements to drawing specifications

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

Engineering Materials (F5W9 11) 1 credit  
In this Unit you will learn the names and applications of a range of engineering materials and their properties. You will also learn about basic heat treatment processes and how they change the structure and properties of engineering 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 the basic heat treatment processes 

As you are doing this Unit you will be developing aspects of the Core Skills in Communication and Problem Solving.
Engineering: Prime Movers (F5K4 11) 1 credit  

  
In this Unit you will develop skills that will enable you to identify the main parts, and describe the sequence of operation of, a range of prime movers — specifically an internal combustion engine and an electric motor. You will develop the practical skills necessary to systematically dismantle, repair and re-assemble a prime mover in accordance with the manufacturer’s manual or procedures, while adhering to safe working practices. You will develop the skills needed for pre-start checks and operating a prime mover in accordance with the manufacturer’s operating instructions.
You will: 
· identify the main component parts and the sequence of operations of both an internal combustion engine and an electric motor
· overhaul a given prime mover using the appropriate tooling
· carry out pre-start checks 
· operate prime movers in accordance with the manufacturers’ manuals and instructions
As you are doing this Unit you will be developing aspects of the Core Skills in Problem Solving and Communication.

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, and 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, you will 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. 

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, with 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.

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 Skill in Communication and Problem Solving.  

Maintenance Safety (F5J4 11) 1 credit

In this Unit you will learn about the responsibilities of employers and employees in relation to current health and safety legislation, as applied in a mechanical plant maintenance environment. You will also learn about procedures for reporting potential hazards and reducing risk for plant maintenance tasks, including risk assessment.
You will: 
· research and evaluate a variety of current health and safety legislation and regulations

· identify procedures for reporting potential health and safety hazards
· state all necessary safety requirements involved in a plant maintenance environment, including identifying hazards, correct signage and personal protective equipment (PPE)

· develop your knowledge in the safe use and storage of tools and equipment in accordance with recognised regulations

· describe time-based shutdown procedures, lock-off procedures, and procedures for cordoning off areas, all with the aim of reducing risks associated with plant maintenance tasks
As you are doing this Unit, you will be developing aspects of the Core Skill in Communication and Problem Solving. 

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.

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

Plant Installation (F5J2 11) 1 credit  

  
In this Unit you will develop skills to enable you to install an item of mechanical plant while adhering to appropriate safety regulations safe working practices. You will develop skills in the correct use of lifting and handling equipment and techniques when installing the mechanical plant.

You will: 
· source and extract relevant information from current legislation and manufacturers’ specifications relating to a plant installation

· systematically install a given item of mechanical plant in accordance with installation drawings and manufacturers’ manuals

· level, align and secure plant using correct tools and equipment
· test plant after installation and complete appropriate test documentation

As you are doing this Unit you will be developing aspects of the Core Skills in Communication, 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 undertaking the task

· dismantle, repair and re-assemble the items of equipment systematically, 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 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.
