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Different types of electric vehicles (EVs) have been recently designed with the aim of solving pollution problems caused by the emission of gasoline-powered engines. Environmental problems promote the adoption of new-generation electric vehicles for urban transportation. As it is well known, one of the weakest points of electric vehicles is the battery system. Vehicle autonomy and, therefore, accurate detection of battery state of charge (SoC) together with battery expected life, i.e., battery state of health, are among the major drawbacks that prevent the introduction of electric vehicles in the consumer market. The electric scooter may provide the most feasible opportunity among EVs. They may be a replacement product for the primary-use vehicle, especially in Europe and Asia, provided that drive performance, safety, and cost issues are similar to actual engine scooters. The battery system choice is a crucial item, and thanks to an increasing emphasis on vehicle range and performance, the Li-ion battery could become a viable candidate. This paper deals with the design of a battery pack based on Li-ion technology for a prototype electric scooter with high performance and autonomy. The adopted battery system is composed of a suitable number of cells series connected, featuring a high voltage level. Therefore, cell equalization and monitoring need to be provided. Due to manufacturing asymmetries, charge and discharge cycles lead to cell unbalancing, reducing battery capacity and, depending on cell type, causing safety troubles or strongly limiting the storage capacity of the full pack. No solution is available on the market at a cheap price, because of the required voltage level and performance, therefore, a dedicated battery management system was designed, that also includes a battery SoC monitoring. The proposed solution features a high capability of energy storing in braking conditions, charge equalization, overvoltage and undervoltage protection and, obviously, SoC information in order to optimize autonomy instead of performance or vice-versa.
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				Abstract

				Different types of electric vehicles (EVs) have been recently designed with the aim of solving pollution problems caused by the emission of gasoline-powered engines. Environmental problems promote the adoption of new-generation electric vehicles for urban transportation. As it is well known, one of the weakest points of electric vehicles is the battery system. Vehicle autonomy and, therefore, accurate detection of battery state of charge (SoC) together with battery expected life, i.e., battery state of health, are among the major drawbacks that prevent the introduction of electric vehicles in the consumer market. The electric scooter may provide the most feasible opportunity among EVs. They may be a replacement product for the primary-use vehicle, especially in Europe and Asia, provided that drive performance, safety, and cost issues are similar to actual engine scooters. The battery system choice is a crucial item, and thanks to an increasing emphasis on vehicle range and performance, the Li-ion battery could become a viable candidate. This paper deals with the design of a battery pack based on Li-ion technology for a prototype electric scooter with high performance and autonomy. The adopted battery system is composed of a suitable number of cells series connected, featuring a high voltage level. Therefore, cell equalization and monitoring need to be provided. Due to manufacturing asymmetries, charge and discharge cycles lead to cell unbalancing, reducing battery capacity and, depending on cell type, causing safety troubles or strongly limiting the storage capacity of the full pack. No solution is available on the market at a cheap price, because of the required voltage level and performance, therefore, a dedicated battery management system was designed, that also includes a battery SoC monitoring. The proposed solution features a high capability of energy storing in braking conditions, charge equalization, overvoltage and undervoltage protection and, obviously, SoC information in order to optimize autonomy instead of performance or vice-versa.
			
		

	
		
		
	Scheda breve
	Scheda completa
	Scheda completa (DC)
	
	[image: SFX Query]


		
		
			
				

















































	
	
	




















	
		
		
		
		
		
		
	
		
		
		
		
		
		
			
			
			
				
					
						
						



























	
	
	Anno del prodotto
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			2005
		
		
		
		
	



					
				
				
			
		
	
		
		
		
		
		
		
			
			
			
				
					
						
						



























	
	
	Codice DOI
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			https://dx.doi.org/10.1109/TIE.2005.855664
		
		
		
		
	



					
				
				
			
		
	
		
		
		
		
		
		
			
			
			
				
					
						
						



























	
	
	Titolo della Rivista
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			IEEE TRANSACTIONS ON INDUSTRIAL ELECTRONICS
		
		
		
		
	



					
				
				
			
		
	
		
		
		
		
		
		
	
	
	
		
		



























	
	
	Appare nelle tipologie
	
	
    	
        
        	
			
        
    
	
	


	
		
			
			1.1 Articolo in rivista
		
		
		
		
	



	






			

		

	


	


	
		























		File in questo prodotto:



	
	
	
	
	
	
    
	
	
	
	
	
	
		
			
				
			
		
		
	
	
	
	
		
		
				File	Dimensione	Formato	 
	
									
										
										
										
										
											
												
												
												    
												
											
										
									
									
										
										
											1503806.pdf
										
																				
									
										
											accesso aperto

										
										
									
									
									
									
										
											Tipologia:
											2. Post-print / Author's Accepted Manuscript
										

									
									
									
										
											Licenza:
											
											
												PUBBLICO - Tutti i diritti riservati
												
												
												
											
										

									
									
										Dimensione
										1.17 MB
									

									
										Formato
										Adobe PDF
									

										
										
											Visualizza/Apri
										

									1.17 MB	Adobe PDF	
									
									Visualizza/Apri
								


		
	





	
	
	









	
		
			
			
			



















	
		
		
	
	
	
	


	Pubblicazioni consigliate


	
		
		
			
				
				
				

			
			

		
	
	




			
		
	

	
		
		
			
			
				I documenti in IRIS sono protetti da copyright e tutti i diritti sono riservati, salvo diversa indicazione.

			
		
	




	






















	

	
		
			
		    	
			      	 Informazioni
			    

			    
			    	
			        	










	
		
		
			
			Utilizza questo identificativo per citare o creare un link a questo documento: https://hdl.handle.net/11583/1503806
			
		
	
	
	

			      	

			    

			

		

	


	
	
	
		
			
			
				





















	
	 Attenzione

	
	










	
		
		
			
			
			Attenzione! I dati visualizzati non sono stati sottoposti a validazione da parte dell'ateneo

		
	
	
	



			
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		
		
		
	
	
		
		
	
	
	
	
	





    


























	
		
			
				
					
						Conferma cancellazione
						
					
				

				
					
				
			

			
				Sei sicuro che questo prodotto debba essere cancellato?

			

			
				
					
						
							
							Chiudi
						
					
				
				
				
						
						
							Elimina
							
						
					
				
			

		

	




	
    
    
				





	
		
			
				
					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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