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Learning Outcomes tested Assessment Criteria To achieve each outcome a
(from module syllabus) student must demonstrate the ability to:
Apply instrumentation and control system Analyse control systems

methodologies to dynamical systems and
analyse the behaviour and response of the
system and how it can be controlled
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TASK DESCRIPTION

Task 1

It is required to determine the stress in a load bearing strut. As depicted in figure 1.
Force
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Figure 1

a) Propose a measurement system using strain measurements. Explain any special

arrangements for maximising the quality of the results.
(15 marks)

b) Illustrate the performance of your system when loads of 1.5MN and 2.5MN are applied.
Assuming the strut is made using steel with dimensions as shown with a Modulus of

Elasticity of 210Gpa
(10 marks)

Task 2

a) In the context of control systems, explain the terms:-
e Set point
e Overshoot
¢ Plant
e Control variable
e Controller
e Control Law

(10 marks)
b) What is meant by the term ‘Transfer Function’ when applied to control systems? Illustrate

your answer with 3 examples.
(10 marks)
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Task 3.

Task 4.

d)

b)

a)

b)

i)

i)

Using examples, explain the key differences between ‘Open Loop’ and ‘Closed Loop’ control

systems.
(5 marks)

Show how closed loop systems outperform open loop systems when considering the impact
of disturbances and component variation in the forward path.

(10 marks)
Describe sensors / transducers that may be used to measure:-
¢ Linear displacement
¢ Rotational displacement
e Pressure
e Presence (of a metallic item)
e Vibration
(10 marks)

Describe and compare the operation of 4-20mA and 0-10V connected transducers. What is
the key advantage of 4-20mA systems?
(5 marks)

Explain what is meant by the term ‘stability’ in relation to dynamic control systems.
(5 marks)

Using your knowledge of stability criteria, determine the likely stability, or otherwise, for the
systems with transfer functions defined below. Then, confirm your results using Matlab.
Provide copies of m-files, suitable plots and a narrative examining the plots and the
conclusions that may be derived.

(S+4)(S-1)

A system with a transfer function 7 e

(6 marks)
A system with a transfer function —=-2__
5(5+1)(5+4)
(6 marks)
A system with a characteristic equation s*+ 4s3 — 7s? — 345 — 24 =
(8 marks)
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GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS

In order to complete this assignment you are required to produce a written report of approximately 2000 words. The
report will show your understanding of the control and instrumentation topics covered.

For task la you should explain the relationship between stress and strain, hence describe how through monitoring
strain it is possible to determine the stress within the object. You then describe how such a measuring system would

function in practice.

Task 1b gives you the opportunity to show the output from your system under given load conditions.

Task 2a requires you to elaborate on the given terms; examples may be useful’

Task 2b show your understanding of transfer functions

For task 2 ¢,d it is expected that you will describe open and closed loop control systems. Diagrams may be included.
In order to show the difference in performance between open and closed loops, simple calculations are expected e.g.

to show the effect of changes to the forward path transfer characteristics.

Task 3a find examples of transducers for the given properties, an explanation of the physical transducer effects would
be useful.

Tasks 3b describe the key properties and hence any potential limitations or advantages of the two methods.
Task 4a explain your understanding of stability and how it may assessed

Task 4b It is expected that you will first assess by hand the stability of the given systems, then using Matlab confirm
your calculations.
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MARKING CRITERIA AND STUDENT FEEDBACK

This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The
marks available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the
task(s), including those areas in which you have performed well and areas that would benefit from development/improvement,

W o
Fu s 4 v 5 23
Common Assessment Criteria Applied R E
= E 2
1. Research-informed Literature
Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions
2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
3. Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation of ideas and evidence
4. Practical Application and Deployment
Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
5. Skills for Professional Practice
Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation
Assignment Mark Overall (Assessment marks are subject to ratification at the Late Submission Penalties (tick if appropriate)
Exam Board. These comments and marks are to give feedback on module work and are Up to one-week late %

for guidance only until they are confirmed. ) Over one week late
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COMMON ASSESSMENT AND MARKING CRITERIA

Assessment Criteria

OUTRIGHT FAIL

UNSATISFACTORY

SATISFACTORY

GOOD

VERY GOOD

EXCELLENT

EXCEPTIONAL

0-29%

30-39%*

40-49%

50-59%

60-69%

70-79%

80-100%

1. Research-informed
Literature

Extent of research
and/or own reading,
selection of credible
sources, application of
appropriate
referencing
conventions

Little or no evidence
of reading.

Views and findings
unsupported and
non-authoritative.
Referencing
conventions largely
ignored.

Poor evidence of
reading and/or of
reliance on
inappropriate
sources, and/or
indiscriminate use of
sources.
Referencing
conventions used
inconsistently.

References to a
limited range of
mostly relevant
sources, Some
omissions and minor
errors.

Referencing
conventions evident
though not always
applied consistently.

Inclusion of a range
of research-
informed literature,
including sources
retrieved
independently.
Referencing
conventions mostly
consistently applied.

Inclusion of a wide
range of research-
informed literature,
including sources
retrieved
independently.
Selection of relevant
and credible
sources. Very good
use of referencing
conventions,
consistently applied.

A comprehensive
range of research
informed literature
embedded in the
work. Excellent
selection of relevant
and credible
sources. High-level
referencing skills,
consistently applied.

Qutstanding
knowledge of
research-informed
literature embedded
in the work.
Outstanding
selection of relevant
and credible
sources. High-level
referencing skills
consistently and
professionally
applied.

2. Knowledge and
Understanding of
Subject

Extent of knowledge
and understanding of
concepts and
underlying principles
associated with the
discipline,

Major gaps in
knowledge and
understanding of
material at this
level. Substantial
inaccuracies.

Gaps in knowledge,
with only superficial
understanding.
Some significant
inaccuracies.

Evidence of basic
knowledge and
understanding of
the relevant
concepts and
underlying
principles.

Knowledge is
accurate with a good
understanding of
the field of study.

Knowledge is
extensive. Exhibits
understanding of
the breadth and
depth of established
views.

Excellent knowledge
and understanding
of the main
concepts and key
theories. Clear
awareness of
challenges to
established views
and the limitations
of the knowledge
base.

Highly detailed
knowledge and
understanding of
the main
theories/concepts,
and a critical
awareness of the
ambiguities and
limitations of
knowledge.

3. Analysis

Analysis, evaluation
and synthesis; logic,
argument and
judgement; analytical
reflection;
organisation of ideas
and evidence

Unsubstantiated
generalisations,
made without use of
any credible
evidence. Lack of
logic, leading ta
unsupportable/
missing conclusions.
Lack of any attempt
to analyse,
synthesise or
evaluate.

Some evidence of
analytical
intellectual skills,
but for the most
part descriptive.
Ideas/findings
sometimes illogical
and contradictory.
Generalised
statements made
with scant evidence.
Conclusions lack
relevance.

Evidence of some
logical, analytical
thinking and some
attempts to
synthesise, albeit
with some
weaknesses,

Some evidence to
support findings/
views, but evidence
not consistently
interpreted.

Some relevant
conclusions and
recommendations,
where relevant

Evidence of some
logical, analytical
thinking and

analyse new and/or
abstract data and
situations without
guidance.

An emerging
awareness of
different stances
and ability to use
evidence to support
the argument.
Valid cenclusions
and
recommendations,
where relevant

Sound, logical,
analytical thinking;
synthesis and
evaluation. Ability to
devise and sustain
persuasive
arguments, and to
review the
reliability, validity &
significance of
evidence. Ability to
communicate ideas
and evidence
accurately and
convincingly,
Sound, convincing
conclusions /
recommendations.

Thoroughly logical
work, supported by
evaluated evidence,
High quality analysis,
developed
independently or
through effective
collaboration

Ability to investigate
contradictory
information and
identify reasens for
contradictions.
Strong, persuasive,
conclusions,
justifiable
recommendations.

Exceptional work;
judiciously selected
and evaluated
evidence. Very high
quality analysis,
developed
independently or
through effective
collaboration.
Ability to investigate
contradictory
information and
identify reasans for
contradictions.
Highly persuasive
conclusions

4. Practical
Application and
Deployment
Effective deployment
of appropriate
methods, materials,
tools and technigues;
extent of skill
demonstrated in the
application of
concepts to a variety
of processes and/or
contexts; formulation
of innovative and
creative solutions to
solve problems.

Limited or no use of
methods, materials,
tools and/or
techniques.

Little or no
appreciation of the
context of the
application.
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Rudimentary
application of
methods, materials,
tools and/or
technigues but
without
consideration and
competence. Flawed
appreciation of the
context of the
application.

An adequate
awareness and
mostly appropriate
application of well
established
methods, materials,
tools and/or
technigues.

Basic appreciation of
the context of the
application.

A good and
appropriate
application of
standard methods,
materials, tools
and/or technigues.
Good appreciation
of the context of the
application, with
some use of
examples, where

i
'
I
0
'
i
'
.
T
'
'
'
'
'
'
'
i
.
,
'
'
'
'
'
'
i
i
'
'
'
'
'
'
'
!
I
i
I
'
'
'
'
'
)
i
'
'
'
'
'
'
'
!
i
'
I
'
'
'
'
i
i
'
I
synthesis. Can !
'
'
'
!
i
'
'
'
'
'
'
i
!
i
'
'
'
'
'
'
'
I
|
i
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
i
!
'
'
'
'
'
'
relevant. !
i

'

I

'

'

'

'

'

.

i

i

'

'

'

'

'

'

A very good
application of a
range of methods,
materials, tools
and/or technigues.
Very good
consideration of the
context of the
application, with
perceptive use of
examples, where
relevant.

Evidence of some
innovation and
creativity.
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An advanced
application of a
range of methods,
materials, tools
and/or techniques.
The context of the
application is well
considered, with
extensive use of
relevant examples.
Application and
deployment extend
beyond established
conventions.
Innovation and
creativity evident
throughout.
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Outstanding levels
of application and
deployment skills.
Assimilation and
development of
cutting edge
processes and
techniques.

5. Skills for
Professional Practice
Demonstrates
attributes expected in
professional practice
including: individual
initiative and
collaborative working;
deployment of
appropriate media to
communicate
(including written and
aral); clarity and
effectiveness in
presentation and
organisation.

Communication
media is
inappropriate or
misapplied.

Little or no evidence
of autonomy in the
completion of tasks.
Work is poorly
structured and/or
largely incoherent.
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Media is poorly
designed and/or not
suitable for the
audience.

Poor independent or
collaborative
initiative.

Work lacks
structure,
organisation, and/or
coherence

Can communicate in
a suitable format
but with some room
for improverment.
Can work as part of
a team, but with
limited involvement
in group activities.
Work lacks
coherence in places
and could be better
structured.

Can communicate '
effectively ina !
suitable format, but '
may have minor '
errors. i
Can work effectively |
as part of a team, !
with clear 4
contribution to !
group activities, :
Mostly coherent )
work and is ina !
suitable structure. d
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Can communicate
well, confidently and
consistently in a
suitable format,
Can work very well
as part of a team,
with very good
contribution to
group activities.
Work is coherent
and fluent and is
well structured and
organised.
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Can communicate
professionally and,
confidently in a
suitable format.
Can work
professionally within
a team, showing
leadership skills as
appropriate,
managing conflict
and meeting
obligations.

Work is coherent,
very fluent and is
presented
professionally.
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Can communicate
with an
exceptionally high
level of
professionalism,
Can work
exceptionally well
and professionally
within a team,
showing advanced
leadership skills.
Work is
exceptionally
ccherent, very
fluent and is
presented
professionally.
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Student Self Evaluation Form

Student name:

Student P number:

Programme:

Year of programme

Assignment Title:

This section repeats in brief the common assessment criteria detailed on previous pages. The extent to which these
are demonstrated by you determines your mark. Using these criteria, tick the box that best indicates the level of
achievement you feel you have achieved with regard to each of them.

Common Assessment

Level of Achievement

Criteria Applied REFER 3" : 2:2 1 2:1 : 1% : 1=
OUTRIGHT FAIL i UNSATISFACTORY SATISFACTORY é GOOD E VERY GOOD } EXCELLENT EXCEPTIONAL
1. Research-informed 0-29% :  30-39% 40-49% ' 50-59% | 60-69% . 70-79% ' 80-100%
Literature ; ; ; ; ;
O i O g O v O » O
2. Knowledge and 0-29% '  30-39% 40-49% ' 50-59% . 60-69% | 70-79%  80-100%
Understanding of 5 5 | ] 5
Subject ' : ; ' '
O 'O O O 'O 'O »Od
3. Analysis 0-29% @  30-39% 40-49% @ 50-59% : 60-69% . 70-79% | 80-100%
O s O 0 O O s
4. Practical Application 0-29% :  30-39% 40-49% . 50-59% : 60-69% . 70-79% . 80-100%
and Deployment : : ! : i
O 0 a i 'O 'O O
5. Skills for Professional 0-29% ! 30-39% 40-49% | 50-59% | 60-69% . 70-79% | 80-100%
Practice : ! : E :
O . O i ) 'O O
PLEASE COMMENT ON AREAS IN WHICH YOU FEEL THAT YOU | PLEASE COMMENT ON AREAS YOU FEEL THAT YOU NEED TO
HAVE PERFORMED WELL DEVELOP
Student’s Name Date

Student’s Signature
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