The D in PID Control
PID Refresher

PID (Proportional, Integral, Derivative) control is the classic method of controlling a single variable in
a process with feedback only. The controller measures a process variable (which is an analog signal
also known as the PV) and compares this to a setpoint (SP) value (the value set by the operator
typically). The PID controller looks at the error between the setpoint and process variable and creates
an output (another analog signal) that attempts to bring the error to zero. The output can be a valve
to control tank jacket temperature where the PV is the jacket temperature or temperature of a fluid in
the tank. A PID controller allows the engineer to adjust the gains for each of the 3 tuning parameters
(P, I, and D) till the optimal level of control is achieved.

For a more complete description of PID control see the recent article in “Control Engineering”
magazine athttp://www.controleng.com/article/446647-Understanding_Derivative_in_PID_Control.php

The Need for “D”

There has been a fairly lengthy discussion going on in LinkedIn’s Automation Engineers discussion
group, regarding the need for D (derivative) action in a PID controller and how to adjust it correctly
at http://www.linkedin.com/groupAnswers?viewQuestionAndAnswers&discussionID=12721884&gid=7
5483&commentID=11482037&trk=view_disc

Most users quickly grasp how to adjust the P & I gains. However, properly adjusting the D gain can
be tricky.

D for derivative. This term produces an output that is proportional to the rate of change of the error
signal. It is commonly believed that this gives the output an extra boost when upsets to the process
(a rapid change in the PV) occur. This is true when the error (PV - SP) is changing rapidly. However,
as the rate of change in the error signal slows it soon goes negative and so ends up dampening and
slowing the response after the initial kick in output.

This is somewhat difficult for many engineers to grasp. It is common to believe that the derivative will
increase the output for a short time. It is not always recognized that the derivative will also dampen
and slow the response.

The Control Engineering article published on 2/1/2010 also reviews this in some detail.

In summary the article suggests modest amounts of D added to slow loops can reduce overshoot in
critically tuned loops and help to stabilize them where PV signal noise is relatively low.

I have never found adding any D to be particularly beneficial for typical process control applications.
The only exception to this is when tuning a speed/position loop on a tightly coupled high gain servo
drive system. In this case adding D kept the system from overshooting on accelerations and
deceleration. (Note: Drive loop tuning is not a typical process application).

In the LinkedIn discussion on the “Automation Engineers” group I advised,

"I have yet to find a temperature application where D has been needed. Most systems have such a

large lag time that D can make things go unstable quite quickly. My suggestion is to forget about D
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