Syllabus for Semester course in Undergraduate Process Control

Text:
Seborg, Edgar and Mellichamp, Process Dynamics and Control, John Wiley, 1989.

Notes
 Brosilow , C.B., and Joseph, B., Techniques of Model Based Control (TMBC)

Supplementary Texts:


Stephanopoulos, Chemical Process Control, Prentice Hall, 1984.


Smith and Corripio, Principles and Practice of Auto. Proc.Control, John Wiley, 1985.

Software:
MATLAB 5.3 & Simulink 3 by Math Works, Inc., including Control system, 
Optimization, and Symbolic Math toolboxes.  IMCTUNE by CWRU


All software is available on the CTX laptops donated by Proctor & Gamble. The 
software is also available in the Smith Computer lab on the Windows95/98 / NT 
machines and can also be accessed remotely from:


Netware Servers\Software-lib2\Vol 1\library\winapps\Matlab5.3


Grading Policy:


4 hour exams (3 exams plus laboratory grade)

2/3 of grade



Laboratory counts as one exam

 

final exam


  1/3 of grade

  

homework


+ one letter grade

Course Objectives

I   Quantitative

  SYMBOL 183 \f "Symbol" \s 10 \h
Understand the technical language of process control

SYMBOL 183 \f "Symbol" \s 10 \h

Understand the mathematical basis of elementary feedback control theory and  be 
able to use computer software to obtain quantitative solutions to engineering problems.
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Design and tune controllers for automatically adjusting process actuators (e.g. valves, 
pumps) to reject disturbances and achieve quality and profit objectives.

II  Qualitative
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Learn to acquire knowledge from written technical material.
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Achieve the self confidence necessary to ask technical questions in public and private.
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Gain experience in the use of technical computer software.

III  Laboratory
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Motivate the study of process control.
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Apply control methodology to a simple process.

COURSE OUTLINE 
        CHAPTERS



Topic
 SE&M
Notes/Other


1) Introduction to Process Control
     The What and Why of Process Control
1


     Control Diagrams & Control Elements
1, 9

     P, PI, and PID Controllers
8.2, 

     LABORATORY EXPERIMENT
        
Lab Notes

2) Analysis of Linear Systems
   
Laplace Transform Solution Methods
3
Matlab Man.


Transfer Functions, Input-Output Models,
4


 
and Block Diagrams


Simulation of Linear Systems

Matlab Man.


Dynamic Behavior of Linear Systems
5, 6


3) Modeling and Simulation 


 Modeling from First Principles
2


Model Identification from plant tests
7



Simulation of Nonlinear Systems


Simulink Man.


Linearization of Nonlinear Systems
4.3

4) Analysis and Design of Single Loop Control Systems

Block Diagram Manipulations
10



Design of IMC Controllers for Perfect Models
12.3
TMBC Ch. 3 


Frequency Response Tuning of IMC Controllers 

TMBC Ch. 3.3 


to Limit Noise Amplification



 
PID Controller Parameters from IMC Controllers
12.3
TMBC Ch. 6 


Saturation Compensation (model state feedback)

TMBC Ch.5 

5) Design and Tuning of IMC & PID Controllers to Accommodate Modeling Errors



Control System Stability (the Nyquist Stability


      Criterion)
14.4,16.2
TMBC Ch. 7.4 


Frequency Domain Design Criterion

TMBC Ch. 7.1-.3 


Tuning Software for Parametric Uncertainty

TMBC Ch. 7.3  


Optimal IMC Designs for Uncertain Processes

TMBC Ch.7.6 

LABORATORY EXPERIMENT
 
Lab Notes

6) Special Purpose Control Structures

Two Degree of Freedom Controllers

TMBC Ch 4
Feedforward Control
17
TMBC Ch 9


Cascade Control
18
TMBC Ch 10

