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                    Abstract
This work presents a comparative analysis of various implementations of the spatial shift of a galvanically isolated inverter midpoint, which provides high-quality control of the ac executive motor speed without automatically turning off in the presence of an internal AVSI fault and increases its reliability. Depending on the specific method of zero component synthesis, which carries out a given predistortion of modulating functions, all the considered H-bridge frequency converter control laws provide symmetrical power supply to an electric machine in a limited power range; however, the practical use of the latter approach, which is based on a forced phase-voltage shift, does not require standard PWM algorithm modification and consists in direct transformation of the current-regulator outputs in coordinate axes α, β or d, q.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1. [image: ]


Fig. 2. [image: ]


Fig. 3. [image: ]


Fig. 4. [image: ]


Fig. 5. [image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Voltage Distortion Minimization in Cascaded H-Bridge Inverters
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2019
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Cascaded H-Bridge Multilevel Inverter Operating Under Faulty H-Cell Condition
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2018
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Control of a Full-Bridges Five Levels Inverter: Experimental Validation
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2023
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    REFERENCES
	Malinowski, M., Gopakumar, K., Rodriguez, J., and Perez, M.A., A survey on cascaded multilevel inverters, IEEE Trans. Ind. Electron., 2010, vol. 57, no. 7.

	Aleenejad, M., Mahmoudi, H., and Ahmadi, R., Unbalanced space vector modulation with fundamental phase shift compensation for faulty multilevel converters, IEEE Trans. Power Electron., 2016, vol. 31, no. 10.

	Mora, A., Juliet, J., Santander, A., and Lezana, P., Dead-time and semiconductor voltage drop compensation for cascaded H-bridge converters, IEEE Trans. Ind. Electron., 2016, vol. 63, no. 12.

	Nos, O.V., Volkov, V.Yu., and Klan, V.A., Vector control for an AC drive with a multilevel frequency converter based on an H-bridge, Russ. Electr. Eng., 2019, vol. 90, no. 4.

	Kim, S.-M., Lee, J.-S., and Lee, K.-B., A modified level-shifted PWM strategy for fault-tolerant cascaded multilevel inverters with improved power distribution, IEEE Trans. Ind. Electron., 2016, vol. 63, no. 11.

	Dybko, M.A., Brovanov, S.V., and Nos, O.V., Harmonic analysis of the output voltage of parallel multilevel converters with clamping diodes under different methods of PWM, Russ. Electr. Eng., 2015, vol. 86, no. 8.

	McGrath, B.P. and Holmes, D.G., Multicarrier PWM strategies for multilevel inverters, IEEE Trans. Ind. Electron., 2002, vol. 49, no. 4.

	Rodriguez, J., Franquelo, L.G., Kouro, S., Leon, J.I., Portillo, R.C., Prats, M.A.M., and Perez, M.A., Multilevel converters: an enabling technology for high-power applications, Proc. Inst. Electr. Electron. Eng., 2009, vol. 97, no. 11.

	Kouro, S., Malinowski, M., Gopakumar, K., Pou, J., Franquelo, L.G., Wu, B., Rodriguez, J., Perez, M.A., and Leon, J.I., Recent advances and industrial applications of multilevel converters, IEEE Trans. Ind. Electron., 2010, vol. 57, no. 8.

	Nos, O.V. and Abramushkina, E.E., The bypass power supply implementation for medium voltage AC drive with cascaded H-bridge converter, Proc. 20th Int. Conf. of Young Specialists on Micro/Nanotechnologies and Electron Devices, Erlagol, 2019.

	Nos, O.V. and Abramushkina, E.E., The control technique for cascaded H-bridge multilevel converter with faulty cells, Proc. 19TH Int. Conf. of Young Specialists on Micro/Nanotechnologies and Electron Devices, Erlagol, 2018.

	Hammond, H.W., Enhancing the reliability of modular medium-voltage drives, IEEE Trans. Ind. Electron., 2002, vol. 49, no. 5.

	Hammond, P.W. and Aiello, M., US Patent 5 986 909, 1999.

	Nos, O.V., Matrix transformations in mathematical models of an induction motor, Proc. 9th Int. Conf. on Actual Problems of Electronic Instrument Engineering, Novosibirsk, 2008.

	Lezana, P. and Ortiz, G., Extended operation of cascade multicell converters under fault condition, IEEE Trans. Ind. Electron., 2009, vol. 56, no. 7.


Download references




Funding
This work was supported by the Council for Grants of the President of the Russian Federation, grant no. MK-337.2020.8.


Author information
Authors and Affiliations
	Novosibirsk State Technical University, 630073, Novosibirsk, Russia
O. V. Nos & M. A. Dybko

	Novosibirsk State University of Economics and Management, 630099, Novosibirsk, Russia
N. I. Nos


Authors	O. V. NosView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. A. DybkoView author publications
You can also search for this author in
                        PubMed Google Scholar



	N. I. NosView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                O. V. Nos.


Additional information
Translated by A. Kolemesin


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Nos, O.V., Dybko, M.A. & Nos, N.I. Control Algorithms for a Multilevel Voltage Inverter with Cascading H-Bridges during Emergency Operation.
                    Russ. Electr. Engin. 92, 755–760 (2021). https://doi.org/10.3103/S1068371221120099
Download citation
	Received: 17 March 2021

	Revised: 07 June 2021

	Accepted: 08 June 2021

	Published: 11 February 2022

	Issue Date: December 2021

	DOI: https://doi.org/10.3103/S1068371221120099


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords: 
	multilevel voltage inverter
	cascade H-bridge connection
	control algorithms
	emergency mode








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					23.20.235.102
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    