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UTuning of controller 

UZiegler-Nichols closed loop tuning method  

1. Close integral and derivative modes and leave only proportional  mode. 
2. Select a law value of kRcR( high % P.B)and run the system to reach steady state 

operation 𝜃𝜃0 = 𝜃𝜃𝑠𝑠𝑠𝑠𝑠𝑠 = 𝜃𝜃𝑚𝑚 . 
3. Introduce small step change to system via set point or load and observe the 

response . 
4. Increase kRcR and go back to step 2,3. 
5. Continuo increasing kRcR until we reach the hunting case and record the ultimate 

period, (Tu) and maximum gain, (kRmaxR). 

UZiegler-Nichols optimum settings 

UControl mode U                  kRcR                     τRIR                    τRDR    

          P                              
1
2
𝑘𝑘𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐              -                    - 

        PI                              0.45𝑘𝑘𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐        
𝑇𝑇𝑢𝑢
2

                   - 

        PD                              0.6𝑘𝑘𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐          -                   
𝑇𝑇𝑢𝑢
8

 

        PID                              0.6𝑘𝑘𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐          
𝑇𝑇𝑢𝑢
2

                
𝑇𝑇𝑢𝑢
8

 

UOpen loop tuning method 

Controller setting based on process reaction curve (open –loop step test data) 

𝐺𝐺(𝑠𝑠) =
𝑒𝑒−𝑇𝑇𝐷𝐷𝑠𝑠

𝜏𝜏𝜏𝜏 + 1 
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Table2 : Tuning of controller's parameters 

Cohen and coon Ziegler-Nichols  

𝑘𝑘𝑐𝑐𝑘𝑘𝑝𝑝 = � 𝜏𝜏
𝑇𝑇𝐷𝐷

+ 1
12
�  𝑘𝑘𝑐𝑐𝑘𝑘𝑝𝑝 = 𝜏𝜏

𝑇𝑇𝐷𝐷
  P 

𝑘𝑘𝑐𝑐𝑘𝑘𝑝𝑝 = �0.9 𝜏𝜏
𝑇𝑇𝐷𝐷

+ 1
12
�  

𝜏𝜏𝐼𝐼 = 𝑇𝑇𝐷𝐷 �
30+3� 𝜏𝜏

𝑇𝑇𝐷𝐷
�

9+20� 𝜏𝜏
𝑇𝑇𝐷𝐷
�
�  

𝑘𝑘𝑐𝑐𝑘𝑘𝑝𝑝 = 0.9 𝜏𝜏
𝑇𝑇𝐷𝐷

  

𝜏𝜏𝐼𝐼 = 3.3𝑇𝑇𝑑𝑑   
 

PI 

𝑘𝑘𝑐𝑐𝑘𝑘𝑝𝑝 = �4
3
𝜏𝜏
𝑇𝑇𝐷𝐷

+ 1
4
�  

𝜏𝜏𝐼𝐼 = 𝑇𝑇 �
32+8�𝑇𝑇𝜏𝜏�

13+8�𝑇𝑇𝐷𝐷𝜏𝜏 �
�  

𝜏𝜏𝐷𝐷 = 𝜏𝜏𝐼𝐼 �
4

11+2�𝑇𝑇𝜏𝜏�
�  

𝑘𝑘𝑐𝑐𝑘𝑘𝑝𝑝 = 1.2 𝜏𝜏
𝑇𝑇𝐷𝐷

  

 
𝜏𝜏𝐼𝐼 = 2𝑇𝑇𝐷𝐷   
 
𝜏𝜏𝐷𝐷 = 0.5𝜏𝜏𝐼𝐼  

PID 
 

 

 

 


