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Solution Overview 

• What is it? 

• A function block that automatically maintains 

a heating element within a few percent of a 

desired temperature. 

• What’s inside? 

• Reading and writing tuning data to a file 

• CalculateGains “autotuning” 

• PIDControl “run” 

• Hardware 

• VIPA SLIO or MPiec LIO 

 



PID Tuning at a Glance 

• Proportional-Integral-Derivative control 

• Calculates difference between target value 

and present value of a system. Then adjusts 

the output based on the P, I, and D terms to 

reduce the difference.  

• A practical example of PID control is in the 

cruise control system of a car. 

 

• P, I, and D gains 

• The auto tuning function block automatically 

calculates these terms using a control method 

algorithm after monitoring how the system 

responds to an input.   

 



Function Block Overview 

Cycle 1 Cycle 2 

ControlOutput = ControlOutput + OutputBias*TargetTemperature 

 



Parameter Values 



Oven Example: Overview 

MP3300iec 

VIPA 022-

1BF00 Digital 

Output Module 

(Heater) 

VIPA 031-

1BB90 Analog 

Input Module 

(Thermocouple) 

VIPA 053-1IP00 

Ethernet/IP 

Interface Module 

Panasonic 

AQA221VL Solid 

State Relay 

OMRON S8E1-025240 

24V Power Supply 

Thermocouple 

Type J 

150W light bulb 

Thermocouple 

Type J Coffee 

warming 

tray 



Wiring Diagram 



Safety Relay 

•Breaks the heater connection if system is above 

temperature 

•Hardware based safety redundancy 

•Protects against: 

• Stopped controller or failure 

• Faulty sensor 



Oven Example: Application Code 





Fine Adjustments for Increased Performance 

Symptom Solution Watch out

The system takes a long time to reach the set temperature Increase Kp Increased overshoot, instability

The system is overshooting the target temperature Increase Kd Increase in time to reach set temperature

The system takes a long time to settle at a temperature (oscillating), or is unstable Increase Kd Increase in time to reach set temperature

The temperature settled above/below where it should be (steady-state error) Increase Ki Increased overshoot, instability

Independently Adjusting Parameters to Solve Issues




