
 
 
 
Powerflex 525 Drive PID Loop Configuration  

Wiring  

A jumper will need to be placed between terminal 11 (the positive) and terminal 1  

A start command will be placed at terminal 2 (if terminal 2 is true the motor will run and if false  

it will not run)  

An input will need to be wired to terminal 5 which will tell the drive to utilize the PID loop or  

utilize the pot on the drive itself. If terminal 5 is true then the PID loop is running and if  

terminal 5 is false the pot on the drive controls the motor  

To cycle through the parameters:  

Hit the Esc key until the screen no longer changes.  

Hit the enter key once to cycle through the folders and hit it twice to cycle through the specific  

parameters associated with that folder.  

For example, to reset the factory settings hit the bent arrow key on the right. Parameter 

letter should be flashing. Use the up or down arrow key until the P is flashing.  

Once the P is flashing hit the bent arrow key then the number should flash. Go to P053 and  

push the bent arrow key. The drive will flash a fault, hit the red stop button on the drive to  

reset the fault.  

1. Reset the factory settings. P053  

2. Motor data is set from P031 – P037  

3. P039 is auto tune, P040 set to 1 give it a start command and this will auto tune the  

motor. It may take 10 -15 seconds  

4. P046 set too a 2, P047 leave it set to a 1, P049- set to 11 (tells drive to go to PID loop) 

5. T062 keep set to a 48 this keeps the run command at terminal 2  

6. T065 set to 1 tells drive to look at terminal 5 (if terminal 5 is true then the PID loop is  

active, if false then the pot on the drive is the reference)  

 

 



 

 

 

7. Set PID loop  

a. A459 set to 0  

b. A460 set to 0  

c. A464 is the set point (set to 50 this is 50% of the scale 5volts)  

d. A461 sets P, A62 sets I, A463 sets D  

8. Get rid of the reverse by setting A544 to a 1  

It will not be necessary to set the I or the D in the PID loop (I-integral D-derivative) 

Brief explanation of feedback and PID  

FeedBack  

The essential feature of feedback control is that the deviation in the process variable is  

communicated back to the controller, so it (the controller) can take action in the appropriate  

direction, to oppose the deviation.  

Negative feedback occurs when the output of a system acts to oppose changes to the input of  
the system, with the result that the changes are attenuated. If the overall feedback of the  
system is negative, then the system will tend to be stable.  

Positive feedback is a process in which the effects of a small disturbance on a system cause an  
increase in the magnitude of error. Positive feedback tends to cause system instability,  
divergence from equilibrium, oscillation and often exponential growth. When there is more  
positive feedback than there are stabilizing tendencies, systems will typically accelerate  
towards a non-linear region, which may de-stabilize the system or (depending on the system)  
even damage or destroy it.   

Modes of Control  

The automatic mode of a controller describes how it will respond to any error detected. Four  

of the basic modes are:  

1. On/Off - The output signal is fully on or fully off.  

2. Proportional - The magnitude of the output signal is directly proportional to the size of  
the error detected.  

3. Integral - The output signal is in proportion to both the time duration and the size of the  
error detected.  



 

 

 

4. Derivative - The output signal is in proportion to the rate of change of the error or the  
measured process variable. 

ON/OFF Control  

The simplest form of control is On/Off or two-position control. An example is an on/off switch  

which is turned off when the single set point is exceeded and which is turned on again when  

the measured variable goes below the set point. This will result in “cycling” causing a lot of  

wear on the final control element due to the continuous oscillation above and below the single  

set point. This cycling will tend to fatigue the final control element, and its life will be  

shortened. Therefore, most commercial and industrial On/Off controllers have adjustable set  

point for each of the desired on and off switching points of the measured variable. The range  

of the two set point values is often called the controller differential gap or dead band.  

For example, thermostat control of baseboard heaters.   

Advantages   

1. Simple  

2. Reliable  

3. Economical  

4. Outcome is easy to predict  

Disadvantages  

1. Cycling  

2. Wear-and-tear to equipment. 
Proportional Control  

Proportional control will continuously and proportionately change the supply of energy or mass  

to a process (rather than turn it fully on or fully off as in On/Off control) so that the process  

supply matches exactly the process demand. It accomplishes this by comparing the measured  

process variable (PV) to the set point (SP) and changes the process supply in proportion to the  

magnitude of the error detected. The stability of the system will depend on the response time  

of the controller and the magnitude of the disturbance (disturbance is a variable that is altering  

the process variable) ie. Draining water from the tank while filling it. As with many controllers  

the proportional function is set as a percentage, the high the percentage is the closer the  

process can get to the set point. The difference between the set point and the final outcome of   



 

 

the system is called the offset error. Increasing the proportional or gain of the system will  

reduce offset error however may cause the system to become unstable.  

 

Proportional control can be characterized mathematically by the equation for a line  

Y = mx + b  

Y = Kc*e + y  

Where Y = controller output signal (4-20mA)  

Kc=proportional gain constant (adjustable)  

e = error signal (set point – measured variable)  

y = controller initial condition or bias output value 
Integral Control   

Integral functions are added to reduce the offset error amount. The Integral function works by  

measuring how long an error lasts and produces an additional error value that is added into the  

equation. This value is tuned such that it almost completely eliminates the Proportional Offset  

error. The collecting and smoothing of values over time is known as integration. Because of the  

integrating action, the Integral portion of the control does not take full effect until the Process  

Variable starts to approach a steady-state (i.e., correction value become less and less  

significant) value. Quick changes in error are "smoothed out" by the integrating action, and  

have less effect on the process. As the Process Variable approaches steady-state, the Integral  

Error value becomes more important, and thus, serves to reduce the offset introduced by the  

Proportional control.   



 

 

The problem with Integral control is that it does not respond well to quick changes in either the  

Set-point or Process Variable. Although Integral control helps keep the process at a particular  

Set-point, if either the Set-point or Process Variable changes quickly, the Integral control has  

little effect. Many processes respond well to Proportional-plus-Integral Control. In this case,  

Bias is reduced to 0 (zero).  

Derivative Control  

Derivative Control is introduced to handle quick changes in the process. The Derivative Control  

produces yet a third error signal based on the slope of the Error, or how much the error value  

changes in a given time period. When a change is first requested, the Error Slope is relatively  

steep and the Derivative portion of the error is significant. As the process reaches steady state  

the Error Slope will be shallow, and the effect of the Derivative control is reduced.  

PID  

Proportional-only control is sufficient for a large number of processes, but neither Integral nor  

Derivative control alone is sufficient to control a process. Integral and Derivative are helpers,  

which respond to differing condition of the process.   

PID is an acronym for Proportional Integral Derivative. PID is a function that applies all three  

methods simultaneously in order to generate the controller output value. Not only is such a  

function concerned with the raw error (proportional), but it also considers how long the error  

has been in effect (integral) and how quickly the error value is changing (derivative).   

When 
the process is first disrupted, the Proportional component attempts to make changes in  the 
Controller Output. The Derivative aspect measures how great those changes are and adds a  bit 
more of its value, thus making the controller act more aggressively to bring the process back  to 
the set-point. The Integral aspect has little effect here, because the error values vary greatly.  
As the process comes more into control, the magnitude of the Error begins to reduce. The  



 

Proportional component is still driving the process towards the set-point, but with the change  
in errors becoming smaller and smaller, the Derivative component begins to be reduced. The  
Integral component, seeing that the error value is approaching a steady state value, begins to  
assert itself in order to reduce the errors due to offset.   

Once the process reaches steady state, the Proportional component is producing very small  

error values and is attempting to produce some offset value. The Integral component measures  

how long the Error stays at one value, and produces its own error signal to compensate. Since  

the rate of change in Error is small, the Derivative component is almost non-existent. 


