Workshop Chapter 9 Part II	Marlin – Process Control	2018
	Slide 1
	

	

	Slide 2
	

	

	Slide 3
	

	

	Slide 4
	

	

	Slide 5
	

	

	Slide 6
	

	



2

image3.emf
Calculate the Initial PI Tuning Constant Values

Using Lambda Tuning
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available (See Bequette, Process Control, Chapter 9)
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CHAPTER 9: PID TUNING

Diagnose the closed-loop dynamic responses for four 

different tunings on the same process.

Use the diagnosis tables introduced in this lesson for each 

of your solutions.

Note: The process dynamics are from Workshop 2.

Workshop 3 – Diagnosis Feedback Control Performance
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CHAPTER 9: PID TUNING

Diagnose the closed-loop dynamic responses for four different tunings on the same process.



Use the diagnosis tables introduced in this lesson for each of your solutions.







Note: The process dynamics are from Workshop 2.

Workshop 3 – Diagnosis Feedback Control Performance
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Controlled Variable

Manipulated Variable

S-LOOP plots deviation variables (IAE = 14.7413)
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LOOP plots deviation variables (IAE = 77.0469)

120

100

40

Time

o

05

[qElEA PBIlOAUOD

=

< o o o
s s e

a1qelIEA pareIndiuEN

120

100

40

Time






image3.png

Controlled Variable

Manipulated Variable

S-LOOP plots deviation variables (IAE = 19.5715)
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Controlled Variable

Manipulated Variable

S-LOOP plots deviation variables (IAE = 15.1304)
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Behavior 

category

Behavior Observation Conclusion

Stability Unstable

Oscillations with increasing magnitude

Monotonically increasing deviation

Stable Must be stable

CV Behavior Under-damped Decay ratio > 1/8

Decay ratio <= 1/8
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No or not in reasonable time
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Sample Evaluation Table
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		Behavior category		Behavior		Observation		Conclusion

		Stability		Unstable		Oscillations with increasing magnitude		

						Monotonically increasing deviation		

				Stable		Must be stable		

		CV Behavior		Under-damped		Decay ratio > 1/8		

						Decay ratio <= 1/8		

				Over-damped				

		CV Behavior		Zero s-s offset		No or not in reasonable time		

						Yes		



		Behavior category		Behavior		Observation		Conclusion

		MV Behavior		High frequency variation		Too large		

						Small		

		MV Behavior		Initial MVi		If /(+)  0.0 – 0.2 ;     |MVi |   1.5* |MVss| 		

						If /(+)  0.5  ;             |MVi  |    | MVss |
		

						If /(+)  0.7+  ;           |MVi |   0.4*|MVss |		

						Larger than specification		

						Smaller than specification		



Sample Evaluation Table
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Workshop for Flipped Class

Based on students having completed the Chapter 9 e-Lesson before class

Chapter 9 Part II

PID Controller Tuning for Dynamic Performance

Copyright © Thomas Marlin 2016
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CHAPTER 9: PID TUNING CHAPTER 9: PID TUNING

Workshop 4.  Tuning for Fired 

Heater

Determine the dynamic model and 

PI tuning using the empirical data 

presented in this figure 

T
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CHAPTER 9: PID TUNING

Workshop 4.  Tuning for Fired Heater

Determine the dynamic model and PI tuning using the empirical data presented in this figure 
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