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Realizable references ant i- w indup im plem entat ion for  
parallel controllers in m ult iple reference fram es 

Realizable references (parallel stationary) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Juan M. Guerrero, University of Oviedo, Spain 

guerrero@uniovi.es 

Parallel cont roller st ructures are often used for the cont rol of 

harm onic com ponents in power converters including 

harm onic com pensat ion funct ions. 
 

The harm onic compensat ion can be distorted during 

saturat ion of the power converter output . 
 
State- of- the- art  m ethods draw backs.  
Either:  
- Require gain tuning. 
- Use of derivat ives. 

- Require special cont roller form ulat ions or types. 
- I ntended only for stat ionary reference fram e.  
 

Goals: 
- I m plem entat ion of the realizable references ant i-

w indup technique suitable for parallel controllers in 
m ult iple reference fram es.  

- Do not  require a part icular type of cont rollers nor special 

form ulat ions. 
- Analysis of different  saturat ion opt ions.  

Hexagon voltage lim it  Circle voltage lim it  

Controller difference equat ion:   

I f                   the output  is lim ited to       and the error that  

would have exact ly produced the saturated voltage is 
calculated:   

Alternat ively, this sim pler form  is proposed :   

Cont rollers’ difference equat ions:   

Cont roller global expression:   

A sim ple expression  can be calculated to obtain the 
saturated error  signal, sim ilar to the single cont roller case:   

Realizable references (parallel synchronous) 

Controllers’ difference equat ions (synchronous ref. fram e)   

Cont roller global expression (stat ionary ref. fram e)   

An ident ical expression  to the stat ionary reference fram e 
case can be obtained:   
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Realizable references (single controller) 
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Analyzed saturation strategies 
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Test  system  

Realizables references ( top)  offers 

bet ter response under saturat ion 

than lim it ing the individual cont roller 

outputs (no error back calculat ion – 

m iddle)  and global output  saturat ion 

(bot tom ) . Moreover, the t ransit ion 

from  saturated to non saturated 

state is the fastest . Five harm onics 

are cont rolled in this test . 

Contact  

Realizables references is an effect ive ant i-windup m ethod. This paper develops a 

sim ple im plem entat ion to be applied in parallel cont roller st ructures. I t  allows 

working in independent  reference fram es and com bine different  types of 

cont rollers. I t  allows the integrat ion of different  saturat ion st rategies. Som e 

st rategies have been analyzed. 
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