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8.5
he error is calculated as

(not E = CV - SP). The choice of sign is...
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© needed when the set point value is changed.

() required for negative feedback.
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CHAPTER 8: THE PID CONTROLLER

Set point response:
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1. Start with numerator variable on the left of equation

2. Work backward from arrow (causal) direction

3. Continue substitutions until only numerator and denominator 

variables appear

4. Rearrange to form transfer function model

Procedure for Deriving a Transfer Function Model
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CHAPTER 8: THE PID CONTROLLER



Set point response:





Start with numerator variable on the left of equation

Work backward from arrow (causal) direction

Continue substitutions until only numerator and denominator variables appear

Rearrange to form transfer function model



Procedure for Deriving a Transfer Function Model
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In the lesson, we evaluated the offset resulting from a step 

disturbance input for each mode individually.  In this 

workshop, evaluate the steady-state value of the error 

(offset) for a feedback control loop with PID control and 

each of the following disturbance inputs.

a. Step disturbance, step size = 1

b. Impulse disturbance, integral of impulse = 1

c. Ramp disturbance, slope = 1; D(t) = t
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In the lesson, we evaluated the offset resulting from a step disturbance input for each mode individually.  In this workshop, evaluate the steady-state value of the error (offset) for a feedback control loop with PID control and each of the following disturbance inputs.



Step disturbance, step size = 1



Impulse disturbance, integral of impulse = 1



Ramp disturbance, slope = 1; D(t) = t
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When the PID controller is turned on (placed in “automatic”), the following 

conditions exist

•

The process is at steady state

•

The command to the valve is 53.7% open

•

The analyzer reading is 2.68  % A

•

The set point is 3.0 % A

•

The controller gain, Kc = 30 %open/%A, TI = 10 minutes

A. Calculate the value of the 

initialization constant (bias), 

I, with its units

B. Determine the units of the 

three PID tuning constants
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When the PID controller is turned on (placed in “automatic”), the following conditions exist

The process is at steady state

The command to the valve is 53.7% open

The analyzer reading is 2.68  % A

The set point is 3.0 % A

The controller gain, Kc = 30 %open/%A, TI = 10 minutes

Calculate the value of the initialization constant (bias), I, with its units



Determine the units of the three PID tuning constants
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Your supervisor suggests the following improvements to the PID algorithm.  

Critically and completely evaluate each individually.

A. To increase the weighting of large errors, replace the error (E) with 

E

2

.

B. The controller tuning constants should be programmed so that an 

engineer can change the values while the controller is in operation.

C. The term 1/T

I

is confusing; replace it with T

R

(=1/T

I

)

D. To improve the prediction, the derivative is replaced by d

2

(CV)/dt

2
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Your supervisor suggests the following improvements to the PID algorithm.  Critically and completely evaluate each individually.



To increase the weighting of large errors, replace the error (E) with E2.

The controller tuning constants should be programmed so that an engineer can change the values while the controller is in operation.

The term 1/TI is confusing; replace it with TR (=1/TI)

To improve the prediction, the derivative is replaced by d2(CV)/dt2 
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Workshop for Flipped Class

Based on students having completed the Chapter 8 e-Lesson before class

Chapter 8

The PID Algorithm

Copyright © Thomas Marlin 2016
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8.2
In explaining the PID controller, the term

N§: EQ =SPO-CVH ; MVO =K, [E(t> +Tllj"5(t')dt' -T¢,$] 1
Back
4 Proportional Ik
Phd \E SP
- the highest profit attained with control. @‘_ _ — «
W SN porane | K’ 4w
O an adjustable parameter. h Derivative

a specific method of considering time-dependent
O behavior.

- has no meaning, only included to confuse
students.














