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Machinery and processes that work automatically have many uses in industry.

This unit looks at how automation is used in engineering and asks you to investigate one

particular automation operation. You will find out why the automation is used and how the

equipment works.

This unit is particularly useful if you want a career in engineering or manufacturing.

The unit links with Unit 2: Application of new technology in engineering (Foundation) as

many automated systems involve the use of new technologies.

You will have the opportunity to develop and produce evidence for Key Skills at Level 1 in

Application of Number, Communication, Information Technology, Working with Others

This unit will be assessed through your portfolio work only. The grade awarded will be
your grade for the unit.
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You will need to be able to identify and give examples of automation within the engineering

industry. Common uses of automation include:

•  operations that need to be repeated over and over again

•  making large quantities of a product

•  dangerous processes or operations, such as working with toxic chemicals or radioactive

materials

•  labour-saving operations

•  carrying out accurate sequences, such as placing components on printed circuit boards.

You will need to be aware that an automated process is often a closed-loop system. It gains

information or signals from monitoring the output of the system. These are then used to

‘feedback’ and automatically adjust and control the input to the system.
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You will need to be able to identify common automation equipment and enabling equipment

used in industry. You will need to understand how it works.

Common automation equipment includes:

•  controlled conveyors

•  robots

•  pick-and-place machines

•  process control equipment

•  automatic test equipment.
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Common enabling equipment includes:

•  equipment for supplies and services, such as water, air and electricity

•  handling devices

•  jigs and fixtures

•  computers

•  microprocessors

•  programmable controllers.
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An automation specification is a list of the main features of the automated system or process,

which are:

•  what action the system should perform

•  the number of components or items to be handled in a certain time

•  the speed and accuracy of operation

•  where savings can be made, such as time and labour.

You will need to be able to describe the main features of an automation specification and use

one when investigating an automated system or process.
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You will investigate an existing automated system or process within industry. You will need

to read automation specifications, observe automation equipment in action, ask people and

make notes and diagrams.

Important features to consider are:

•  the automation requirements, including the main purpose, the links with other parts of

the manufacturing process and the control requirements

•  automation equipment used

•  enabling equipment used

•  operation of the automation process, such as the components handled and the sequence

of handling

•  health and safety requirements in terms of working environment, materials, equipment

used and the product produced.

You will need to compare an automation specification with how the system works in

practice. For example, consider whether the output can be altered to increase the number of

components handled in a certain time.
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You need to produce the results of an investigation into an automated system or process in a chosen industry. The results should include:

•  a description of the automation system or process that has been used

•  details of the automation equipment and the enabling equipment used

•  details of the automation system or process in action.

Pass

To achieve a pass your work must show:

Merit

To achieve a merit your work must show:

Distinction

To achieve a distinction your work must show:

•  the main automation uses within this application, for

example labour-saving operations

•  the main automation and enabling equipment used

•  the important features of the automation system or

process, by giving details of the purpose, operation and

safety factors involved

•  the main features of the automation specification

•  whether the automated system or process is a closed-

loop system.

•  why automation has been used instead of manual

methods for this system or process

•  how the automated system or process works by correctly

using technical terms associated with the equipment and

controls

•  whether the automated system or process meets the

automation specification.

•  the significance of automation to the chosen industry by

making links between the process and benefits, such as

speed, costs and quality

•  how the automated system or process meets the

automation specification.
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To resource this unit you will need to take advantage of links with local engineering

companies. When beginning this unit it is advisable for students either to visit a local

company with automated systems, listen to a formal presentation from an automated system

supplier or take part in a period of work experience.

Companies will have knowledge of the operation and application of automated systems and

processes. They may even have videos available that illustrate systems in operation. Larger

companies such as car manufacturers have their own reference material available, and

employ educational officers to disseminate information.

When looking at the example automated system or process, it is sometimes useful if the

investigation starts with the original specification of the system.

Although the students will have looked at a full system, they should isolate only one

operation (such as a repetitive, large quantity production, a sequential, dangerous operation

or a labour-saving operation). They should then concentrate on the part of the automation

specification that relates to this operation.
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This unit is assessed by means of evidence in students portfolios

When grading student evidence you should consider the following general qualities that

distinguish between the three grades:

•  increasing depth and breadth of understanding

•  increasing coherence, comparison and drawing valid conclusions

•  increasing independence and originality.

For this unit you should also consider the following qualities that help distinguish between

grades:

•  increasing understanding of the reasons and benefits associated with automation

•  increasing skill and confidence in understanding the technology of automation.

There is usually a variety of evidence equivalent to that stated in the assessment evidence

that will show these qualities.

Pass

Students will need to identify correct uses of automation in the industry studied. They could

use labelled sketches, diagrams and notes to show the information required. Descriptions

should be basic accounts of straightforward systems or processes with the student providing

simple descriptions that can be general but are correct.

Merit

For merit, students should produce some of their own text and diagrams, or adapt others’

work. They will need to show some understanding of the automated system or process and

use the correct language. The descriptions are expected to be more than just basic accounts

with students showing a better awareness of automation and the ability to show they have

understood and can apply more of the learning in the unit.
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Distinction

At this grade, students should explain how the system or process works and include good

diagrams. They will need to include some evaluation of the system. You are looking to

reward students who show they have a solid grasp of much of the content and can

demonstrate this by producing a better appraisal of the system of process investigated. These

students will be more confident in using appropriate technical terms
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This guidance gives broad indications of where Key Skills are particularly relevant.

Centres will need copies of the Key Skills specifications, and will need to develop additional

evidence elsewhere to ensure that the requirements of the Key Skills are fully achieved.

Centres should also be familiar with the external testing requirements for the Key Skills

qualification.

Key for Key Skills reference

K = keys to attainment S = signposts

APPLICATION OF NUMBER Key Skills

Reference

(See assessment materials)

When students are: They should be able to develop the following Key

Skills evidence:

•  finding out about an

automated system or

process by, for

example, visiting an

organisation and

observing a process

or system

N1.1 Interpret straightforward information from two

different sources. At least one source should be a

table, chart, diagram or line graph.

S

•  identifying the main

features in an

automation

specification

N1.2 Carry out straightforward calculations to do

with:

a) amounts and sizes

b) scales and proportion

c) handling statistics.

S

S

S
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COMMUNICATION LEVEL 1 Key Skills

Reference

(See assessment materials)

When students are: They should be able to develop the following Key

Skills evidence:

•  finding out about an

automated system or

process by, for

example, visiting an

organisation and

talking to a

professional

C1.1 Take part in a one-to-one discussion and a group

discussion about different, straightforward

subjects.

S

•  finding out about an

automated system or

process from, for

example, textbooks,

trade literature,

Internet sites

C1.2 Read and obtain information from two different

types of documents about straightforward

subjects, including at least one image.

S

•  producing the

results of their

investigation

C1.3 Write two different types of documents about

straightforward subjects. Include at least one

image in one of the documents.

S

INFORMATION TECHNOLOGY Key Skills

Reference

(See assessment materials)

When students are: They should be able to develop the following Key

Skills evidence:

•  finding out about an

automated system or

process from, for

example, textbooks,

trade literature,

Internet sites

IT1.1 Find, explore and develop information for two

different purposes.

S

•  producing the

results of their

investigation

IT1.2 Present information for two different purposes.

Include at least one example of text, one example

of images and one example of numbers.

S
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WORKING WITH OTHERS, LEVEL 1

When students are: They should be able to develop the following Key Skills evidence:

•  investigating an

existing automation

application in a

chosen industry

WO1.1 Confirm what needs to be done to achieve given

objectives, including your responsibilities and

working arrangements.

WO1.2 Work with other(s) to achieve the given

objectives, carrying out tasks to meet your

responsibilities.

WO1.3 Identify progress and suggest ways of improving

work with others to help achieve given

objectives.

S

S

S
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