ELT 248 Automation Control Circuits Syllabus


Required Textbook:
Practical Process Controls – Tuning and Troubleshooting, by Cecil Smith

Course Description: Introduces the fundamentals of automatic controls including process control methodologies used to regulate a system or multiple systems for the purpose of establishing and maintaining a predictable manufacturing process.

Standard Competencies:
1. Define the term process control.
2. Describe how feedback is used in closed loop process control
3. Define open loop control
4. List the three criteria for evaluating the performance of closed loop control
5. List three key characteristics that determine the response of a system to a supply or demand disturbance
6. Describe the response of a single capacity process to a step change disturbance
7. Define the response of a multiple capacity process to a step change disturbance
8. Explain the relationship between process gain and time constant
9. Describe the inputs and outputs of a two position controller
10. List two advantages and two disadvantages of a two position control
11. Define integral control
12. List one advantage and one disadvantage of integral control
13. Given the equation and the applicable system parameters, calculate the output of an integral controller at some time after a step change in input
14. Define proportional control
15. Describe the relationship between proportional band and gain
16. List one advantage and one disadvantage of proportional control
17. Explain the effect of changing the controller gain on offset error
18. Given the equation and applicable system parameters, calculate the output of a PI controller at some time after a step change input
19. Describe the effect of changing the integral time on the proportional band
20. Describe the effect of changing integral time and proportional band on system stability
21. Define derivative control
22. Given the equation and applicable system parameters, calculate the output of a PD controller at some time during a ramp change input
23. Discuss the effect of changing the proportional band on the derivative action
24. Discuss the effect of changing the proportional band on the proportional action
25. Describe the phase relationship between the proportional, integral and derivative action in a PID controller
26. Given the equation for a PID controller, identify the proportional term the integral term and the derivative term
27. Describe the effect of each mode of a PID controller on stability
28. Explain the difference between feedback control and cascade control
29. Evaluate a control loop and determine if it is a feedback or feed forward control
30. List the major characteristics of feedback, feedforward and cascade control
31. Analyze three element control and describe its use in a control system as compared to one and two element control

Class Participation:
Students enrolled in this online class are expected to turn in all assignments on a timely basis.  Assignments, quizzes and exams are to be completed by the due dates specified in the syllabus.  Tests and assignments not submitted by scheduled dates will result in a grade of zero “0” except in cases of extraordinary circumstances and prior permission of the instructor. As this is a 3 credit course, students should plan to spend a minimum of 6 hours per week on this course.

Quizzes and other Assignments:
In this course you will read the assigned sections of your textbook and handouts, and complete the assignments and quizzes listed in the Content area of your online course. The assignments and quizzes are based directly on the chapters covered. All quizzes may be taken only once, and will only be available until the end of the assigned week. If you have a problem accessing a quiz, call or email me and I will reset it for you. Students are welcome to work ahead on assignments and quizzes, but no assignments or quizzes will be accepted late. 

Exams:
Exams will be closed book, closed notes. Exams may only be taken during the scheduled time period.

Plagiarism and Cheating Policy:
Submitting someone else’s work as your own (authorized or not), or neglecting to reference the work of another person or institution (intentional or not), is plagiarizing. This applies to all written assignments. Copy/pasting from websites is plagiarizing. Students who participate in plagiarism will be held accountable and violations will result in an F for the assignment or the course.

Course Grade:  The final grade in ELT 248 will be determined by the following (subject to change): 
Assignments: 40%
Exams:	60%
100 %

Course Grading Scale:
	[bookmark: _GoBack]90 – 100% 
A
	80 – 89%
B
	70 – 79%
C
	60 – 69%
D
	0 – 59%
F





ELT 248 Assignment Schedule
	
Begin each module by going to the Content Section for that Week. Due dates are Sunday night.
	
	
	Module / Reading
	Quizzes
	Assignments

	Module 1


	Introduction 
	Quiz 1
	Assignment 1

	Module 2

	Process Control Systems
	Quiz 2
	Assignment 2

	Module 3

	Controller Characteristics
	
	Review Activity 1

	Module 4
	Control Theory
	Quiz 3
	Assignment 3

	Midterm (covers Modules 1 - 4)


	Module 5

	Controller Tuning Basics
	
	Assignment 4

	Module 6

	Motion Control
	Quiz 4
	

	Module 7


	Advanced Control Methods
	
	Assignment 5

	Module 8
	Designing Automation Control Circuits
	
	Final Case Study

	Final Exam (covers Modules 5 - 8)
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