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PID Controller Tuning

Roots of the process are in 
Optimum Settings for Automatic 
Controllers

‒ John G. Ziegler
‒ Nathan B. Nichols
‒ 1940
‒ Ziegler-Nichols Method

Image  courtesy Control Engineering Magazine
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Closed Loop Tuning Method

With the system under automatic control, determine the Natural Period
• Proportional gain = ¼ to ½ of the ultimate gain producing the 

Natural Period
• Integral time in minutes per repeat = 1.2 times the Natural Period
• Derivative time in minutes = 1/8 of the Natural Period

Natural Period
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Open Loop Tuning Method

Also useful for troubleshooting
With the system under manual control, insert a step change and 

observe the response curve.  Set the controller as follows:
• Proportional gain = 1/(RL) to 1/(2 RL)
• Integral time in minutes per repeat = 5  times the apparent 

dead time
• Derivative time in minutes = ½ the apparent dead time.

Point in time when the step change was initiated
Apparent dead time (Lag; L)

Slope of the response curve after a stable rate of 
change is established (Rate of change; R)

Some processes are self regulating 
and will level off.  Others won’t.  
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Learning by Doing (But With Out 
Blowing Something Up)
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Tuning Resources

Controller Tuning and Control Loop 
Performance by David W. St. Clair
• Judy St. Clair

Straight Line Control, LLC
6326 4th Avenue South
Richfield, MN 55423
USA
Phone:612-869-6814
Fax: 612-869-2761
jastclair@pro-ns.net
http://www.straightlinecontrol.com
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Tuning Resources

Reference Guide to PID Tuning
• Available from the publishers of 

Control Engineering
• See A Field Perspective on 

Engineering Blog Post for Links
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Tuning Resources

See An Overview of Proportional plus Integral plus 
Derivative Control and Suggestions for Its Successful 
Application and Implementation from the proceedings of 
the 2001 International Conference on Enhanced Building 
Operations
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