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A- Basic Information

	Title  
	Automatic Control

	Code
	MDP 353

	Credit Hours
	N/A

	Lecture
	2 hr/week

	Tutorial
	1 hr/week

	Practical
	1 hr/week

	Total
	4 hr/week


B- Professional Information
1 – Overall aims of course:
The aims of this course are to develop the students ability to :

1 UUnderstand the function and the principle of operation of the different logic and discrete event (DE) industrial control systems.
2 AAnalyze, simulate and design the logic (combinational and sequential) and the DE control systems using the different techniques.

3 TTrain the students to select, write the specs., test , assemble, debug and troubleshoot the logic and DE control systems.

4 DDevelop within each student a measurable degree of competence in the design, construction , operation and evaluation of logic automated systems and solving the related problems.
2 - Intended learning outcomes of course (ILOs)

By the end of the course the students should be able to:
a- Knowledge and understanding

The student should be able to:
a1- describe and explain the different types of control systems ( Logic & Discrete event (DE) & Servos).

a2- describe and explain the different logic control sensors and signal input components: push buttons – limit, proximity and optical switches – shaft encoders).
a3- Explain the logic components: ( logic gates, FF's, timers, counters )and their interpretation electronically , electrically and pneumatically.

 a4- Identify  the hydraulic and pneumatic control components and their functions.
a5- select the appropriate control components for certain application and writing the relevant specifications.
a6 – demonstrate the configuration and the procedures for the design of the combinational, sequential and the DE systems with examples

a7- simulate some designed LCS projects using the well-known packages ( e.g. AS , EWB , Matlab , Proteus , …etc. ) .
a8- application of the PLC's for the design of the LC and DE systems.

a9- efficiently use the well-known programming languages to write application programs ( e.g. Ladder , STL or IL and the FBD ) .
b- Intellectual skills

The student should be able to:
b1- choose suitable components for logic control systems. 
b2 – design a combinational control system for a given task.

b3- design a sequential control system to perform a given sequence.
b4- judge if the type of logic control system is suitable for application.
b5- diagnose troubleshooting problems and their causes.

b6- Develop and design some typical industrial LCS  using the PLC.

b7 – apply the gained concepts on the production lines, CNC machines, FMS and CIM.
c- Professional and practical skills

The student should be able to:

c1- use the available equipment to be trained on handling the LCS components and their testing.
c2- assemble and test of at least two LC and DE systems by simulation and H/W implementation. 
c3- use the available PLC lab to be trained on its handling, wiring , connecting , programming and operation of the PLC with at least two types of applications. 

c4- design and implement at least two logic control system projects using the PLC and write the corresponding technical reports.

d- General and transferable skills

The student should be able to:
d1- write  modern advanced reports  about all the projects implemented in this course.
d2- train to retrieve information using Internet about the state of the art of LCS.
d3- present a communication skills through small discussions groups during the implementation of the projects.



d3- present a communication skills through small discussions groups during the implementation of the projects.
Course Contents:

1- Introduction and objectives, Control systems types , configurations and examples  (LC ,DE and servo systems).

2- Control system components (1): sensors and signal input components: push buttons – limit, proximity and optical switches – shaft encoders).

3- control system components (2): the logic components: ( logic gates, FF's, timers, counters )and their interpretation electronically , electrically and pneumatically.

4- the hydraulic and pneumatic control system components and their standard symbols.

5- Design of the Combinational logic control systems.

6 - Design of the sequential logic and the discrete event (DE) control systems using:  step and displacement diagrams, State –diagrams, Ladder diagram, SFC, Grafcet, Petri nets, sequencers with examples.

7- The PLC configuration, H/W , S/W with examples to show how to use it.

8- Programming using LAD , SFC,  STL/IL , FBD.

9- Applications on the production lines, CNC, FMS and CIM.

10- Position and speed servo systems and their structure.

3- Contents
	Topic
	No. of Hours
	Lecture
	Tutorial/Practical

	1- Introduction and objectives, Control systems types , configurations and examples  (LC ,DE and servo systems).


	4
	2
	1/1

	2- Control system components (1): sensors and signal input components: push buttons – limit, proximity and optical switches – shaft encoders).


	4

	2

	1/1


	3- control system components (2): the logic components: ( logic gates, FF's, timers, counters )and their interpretation electronically , electrically and pneumatically.


	8
	4
	2/2

	4- the hydraulic and pneumatic control system components and their standard symbols.


	4

	2

	0/2


	5- Design of the Combinational logic control systems.


	8
	4
	2/2

	6 - Design of the sequential logic and the discrete event (DE) control systems using:  step and displacement diagrams, State –diagrams, Ladder diagram, SFC, Grafcet, Petri nets, sequencers with examples.


	8
	4
	2/2

	7- The PLC configuration, H/W , S/W with examples to show how to use it.


	4
	2
	0/2

	8- Programming using LAD , SFC,  STL/IL , FBD.


	4
	2
	0/2

	9- Applications on the production lines, CNC, FMS and CIM.


	2
	2
	

	10- Position and speed servo systems and their structure.


	2
	2
	

	Total no. of hours for the course
	48
	24
	9/15
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4– Teaching and learning methods

4.1- Lectures supported by lecture notes.
4.2- Worked examples Question sheets
4.3- Demonstrations and presentations contain movies.
4.4- assignment reports during the course
4.5- Automation studio and other programs for simulation.

4.6- LC lab. + PLC lab.

5- Student assessment methods

5.1 Assignment 1                          to assess …1-2
5.2 Mid Term Exam.                    to assess …1-2-3
5.3 Assignment 2                          to assess …4
5.4 Lab. Exam                              to assess…..5-6 

5.5 Final Exam                             to assess     All (Summative Exam.)
Assessment schedule

Assignment 1…………………. Week ……   4.
Mid Term Exam ……………    week ………8
Assignment 2…………………. Week ……   11.

Lab Exam.     …………………. Week ……   14.

Final Exam   ……………………week ………?

Weighting of assessments

	Mid-term examination
	15

	Final-term examination
	70

	Oral examination
	--

	Practical examination
	10

	Semester work
	10

	Other types of assessment
	--

	Total
	100


6- List of references

6.1- Course notes

Lectures distributed during the course

6.2- Essential books (text books)

Srivinas, D. and Richard, N., Sequential Logic Testing and Verification, Kluwer Academic Publishers, 1991. 

Lala, Parag K., Practical Digital Logic Design and Testing, Prentice Hall, 1995. 

Ozbay, H., Introduction to Feedback Control Theory, CRC Press, 1999. 

Levine, W. S., Control System Applications, CRC Press, 1999.
Bolton W ; Programmable Logic Controllers ; Elsevier Ltd. 2006.

Siemens S7 documentation for Simatic S/W and H/W PLC.
6.3- Recommended books

Igor Lazar Krivts German Vladimir Krejnin," Pneumatic Actuating Systems for Automatic Equipment", CRC Press Inc, 2006.
Bruce E. Mccord “Designing pneumatic control circuits: Efficient Techniques for Practical Applications” Marcel Dekker Inc New York, 1983.

J.P. Hasebrink, and R. Kobler," Control Engineering 1: Fundamentals of Pneumatics/Electropneumatics", Festo 7301 Berkheim W. Germany,1975.

6.4- Periodicals, Web sites, … etc

IEEE journals : http://ieeexplore.ieee.org/
Hugh Jack, "Automating Manufacturing Systems with PLCs", GNU Free Document License, 2007. http://claymore.engineer.gvsu.edu/~jackh/books/plcs/
Integration and Automation of Manufacturing Systems: http://claymore.engineer.gvsu.edu/~jackh/books/integrated/
7- Facilities required for teaching and learning

Computer Lab, Automatic Control Lab., PLC Lab., data show, Automation Studio and other softwares.

Course coordinator: Prof. Farid Tolbah
Head of Department:

Date: / /
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