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SYNOPSIS

Efficient production requires that industrial processes produce the required outputs. Control
systems are used to ensure the desired outputs. To work with control systems, the user must
be able to predict the overall system response from a knowledge of the dynamic behaviour
of each of the various components that make up the system. This course covers the elements
of classical control. A good grounding in the understanding of the dynamic behaviour of
systems is followed by a study of the elements that make up some control systems. Standard
techniques for modifying the behaviour of control systems are examined. Particular studies
of real world control systems are used to bring together the topics previously covered.

OBJECTIVES

On completion of this course, students should be able to:

• categorise and analyse the behaviour of a dynamic system;
• describe the characteristics of common control system components;
• interpret controller characteristics;
• measure overall control system characteristics;
• predict overall control system behaviour from the characteristics of the components

which comprise the system;
• analyse and trouble shoot control loop faults;
• evaluate and tune a control system loop controller.
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TOPICS

Description Weighting (%)

1. Introduction to control systems: open loop systems, closed loop systems,
types of system behaviour, types of control systems.

5.00

2. Behaviour of simple systems: zero, first and second order, higher order,
process systems, inputs other than step inputs, frequency response.

13.00

3. Feedback control: block diagrams, feedback options, transfer functions,
steady state values.

13.00

4. Some control system hardware: transducers, amplifiers, actuators, motor
speed control, DC servo system.

13.00

5. Frequency response of control systems: measurements, Bode plots,
stability criteria, Nyquist diagrams.

20.00

6. Signal processing and transmission: amplifiers, noise, external
interference, noise reduction techniques.

2.00

7. The compensation of system performance: effects of gain, effects of rate
feedback, compensation techniques, controllers, controller settings

20.00

8. Further control system hardware: hydraulic control, pneumatic control
systems and controllers, instrument servo mechanisms, digital control
systems

12.00

9. Overview: the complete system, introduction to advanced control topics 2.00

TEXT and MATERIALS required to be PURCHASED or ACCESSED:

Books can be ordered by fax or telephone. For costs and further details use the 'Book Search'
facility at http://bookshop.usq.edu.au by entering the author or title of the text.

ELE2101 Control and Instrumentation CMA Book, USQ Publication,

((Faculty supplied))

ELE2101 Control and Instrumentation Study Book, USQ Publication,

A Student Disk, 3.5" floppy, for ELE2101 CMA tests, available only from the USQ
Bookshop.

A cheap protractor, scale ruler, dividers and drawing compass.

A pad of A4; 4 cycle, semi-log graph paper.
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REFERENCE MATERIALS

Reference materials are materials that, if accessed by students, may improve their knowledge
and understanding of the material in the course and enrich their learning experience.

In this course, the study book serves as the text book and main source of all assessable
information - sufficient for students to meet all of the course objectives to a high level of
achievement without recourse to the recommended reference materials.

Bissell, C. C. 1994, Control Engineering, 2nd edition, Chapman and Hall,

Bolton, W. 1994, Newnes Instrumentation and Measurement Pocket Book, Newnes
Butterworth Heinemann, Oxford.

Grantham, W. J. & Vincent, T. L. 1993, Modern Control Systems Analysis and Design,
John Wiley, New York.

STUDENT WORKLOAD REQUIREMENTS

ACTIVITY HOURS

Assessment 16

Directed Study 40

Examinations 3

Lectures 24

Private Study 60

Tutorial 12
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ASSESSMENT DETAILS

Description Marks Out of Wtg(%) Required Due Date

CMA F1A 100.00 0.00 Y 09 Aug 2002

CMA F1B 100.00 0.00 Y 09 Aug 2002

CMA S1C 100.00 10.00 Y 16 Aug 2002

CMA F2A 100.00 0.00 Y 30 Aug 2002

CMA F2B 100.00 0.00 Y 30 Aug 2002

CMA S2C 100.00 10.00 Y 06 Sep 2002

CMA F3A 100.00 0.00 Y 18 Oct 2002

CMA F3B 100.00 0.00 Y 18 Oct 2002

CMA S3C 150.00 15.00 Y 25 Oct 2002

PT B OF 3 HR CLOSED/OPEN
EXAM

200.00 20.00 Y END S2
(see note 10)

PT A OF 3 HR CLOSED/OPEN
EXAM

450.00 45.00 Y END S2
(see note 11)

NOTES:

10. The 3 hour examination is in two parts. Part A requires an Examination Answer
Sheet. Part B requires an Answer Booklet. Student Administration will advise
students of the dates of their examinations during the semester.

11. The 3 hour examination is in two parts. Part A requires an Examination Answer
Sheet. Part B requires an Answer Booklet. Student Administration will advise
students of the dates of their examinations during the semester.

OTHER REQUIREMENTS

1 To be eligible to attempt Assignments 1, 2 and 3 a prior attempt must have been
submitted for CMA Tests 1A or 1B, 2A or 2B, and 3A or 3B respectively.

2 To gain a C grade, a student must normally attempt all assessments and achieve at
least 50% of the available marks for the course, at least 45% in the examination
and at least 45% of the marks available for each of the three CMA Tests.

3 To gain a B grade, in addition to meeting requirement 2, a total mark better than
approximately 65% will be required. To gain an A grade, in addition to a total mark
of approximately 75%, an examination mark of approximately 60% will be required.
To gain a HD grade, in addition to a total mark of approximately 85%, an
examination mark of approximately 75% will be required.

4 Students must retain a copy of each item submitted for assessment. This must be
produced within five days if required by the Examiner.

5 If students submit assignments after the due date without prior approval then a
penalty of up to 20% of the assignment total marks will apply for each working
day late.
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6 The Faculty of Engineering and Surveying will NOT accept submission of hand
written or typed assignments by facsimile, email or computer diskette. Students in
remote locations who do not have regular access to postal services may be given
special consideration.

7 In the event that a due date for an assignment falls on a local public holiday in their
area, such as a Show holiday, the due date for the assignment will be the next day.
Students are to note on the assignment cover the date of the public holiday for the
Course Leader's convenience.

8 A closed examination is an examination where the candidates are allowed to bring
only writing and drawing instruments into the examination.

9 An open examination indicates that the candidate may have access to any material
during the examination except the following : electronic communication devices,
bulky materials, devices requiring mains power and material likely to disturb other
students.

10 Students must note the make and model of the calculator used on the front of the
Answer Book or Examination Paper where applicable. This may be subject to
checking by the supervisor.

11 A minimum standard of communication skills must be demonstrated in order for
a passing grade to be achieved.

12 The Faculty of Engineering and Surveying does not offer supplementary
examinations.

13 Students who have undertaken all of the required assessments in a course but who
have failed to meet some of the specified objectives of a course within the normally
prescribed time may be awarded the temporary grade: IM (Incomplete - Make up).
An IM grade will only be awarded when, in the opinion of the examiner, a student
will be able to achieve the remaining objectives of the course after a period of non
directed personal study.

14 Students who, for medical, family/personal, or employment-related reasons, are
unable to complete an assignment or to sit for an examination at the scheduled time
may apply to defer an assessment in a course. Such a request must be accompanied
by appropriate supporting documentation. One of the following temporary grades
may be awarded IDS (Incomplete - Deferred Examination; IDM (Incomplete
Deferred Make-up; IDSM (Incomplete Deferred Examination and Make-up).
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