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	Description

											      An optimal energy scheduling procedure is essential in an isolated environment such as naval submarines. Conventional naval submarines include diesel-electric propulsion systems, which utilize diesel generators along with batteries and fuel cells. Submarines can charge the batteries by running diesel-electric…

      An optimal energy scheduling procedure is essential in an isolated environment such as naval submarines. Conventional naval submarines include diesel-electric propulsion systems, which utilize diesel generators along with batteries and fuel cells. Submarines can charge the batteries by running diesel-electric generators only at the surface or at snorkeling depth. This is the most dangerous time for submarines to be detectable by acoustic and non-acoustic sensors of enemy assets. Optimizing the energy resources while reducing the need for snorkeling is the main factor to enhance underwater endurance. This thesis introduces an energy management system (EMS) as a supervisory tool for the officers onboard to plan energy schedules in order to complete various missions. The EMS for a 4,000-ton class conventional submarine is developed to minimize snorkeling and satisfy various conditions of practically designed missions by optimizing the energy resources, such as Lithium-ion batteries, Proton-exchange membrane fuel cells, and diesel-electric generators. Eventually, the optimized energy schedules with the minimum snorkeling hours are produced for five mission scenarios. More importantly, this EMS performs deterministic and stochastic operational scheduling processes to provide secured optimal schedules which contains outages in the power generation and storage systems.

      
        (more)      
			




        
          
            
  
    Copyright Statement

              		

	
	    		

		          [image: In Copyright]
    	







                      

          

        

                  
  
    
      
      	Downloads

	pdf (4.1 MB)

    

  



                
        
          






        

      

    

    
      Details

        
  
    Title

          	  Energy Management System in Naval Submarines


      



                    
          Contributors

          
      	Jeon, Byeongdoo (Author)
	Hedman, Mojdeh Khorsand (Thesis advisor)
	Holbert, Keith E. (Committee member)
	Wu, Meng (Committee member)
	Arizona State University (Publisher)


  

        

            
  
    
      Date Created
      
        
          i
        
        
          The date the item was original created (prior to any relationship with the ASU Digital Repositories.)
        

      

    

          
              2020

              

      



                    
          Subjects

          
      	energy
	Naval engineering
	Electrical Engineering
	Energy Management System
	Operational scheduling
	Power Systems
	Snorkel
	Submarine
	Underwater


  

          
          
          
          
          
        

                  
  
    Resource Type

              	Text






      
  
    
        Collections this item is in
  ASU Electronic Theses and Dissertations


  

                                
  
    Note

          	  
          
            Masters Thesis Electrical Engineering 2020

      
      




      




            

      
        
          
            View full metadata
          
        

      

    

        
      Machine-readable links

      	OAI Dublin Core
	MODS XML


    




    

  



								
							
															
								
									
																			Quick actions
																		

									
								

								
									
										      
  
    
      
      
    

  


  
      About this item

    
      
      Overview Copy permalink

    

  


  
      Explore this item

    
      
      Explore Document
    

  


  
      Share this content

    
      
      

    	
        
          
        
      
	
        
          
        
      
	
        
          
        
      
	
        
          
        
      






    

  


  
    
      
      
       Feedback
      

    

  



									
								

								

																				

					

							

						
																				
							  
    
  
    
      
      
      
        

          
            [image: ASU University Technology Office Arizona State University.]
          


          
            
              
              
              
              
            
          


        

      

    

      
        
          

            
              
                
                  KEEP
                

                
                  Contact Us
                

              

            


            
              
                
                  
                    Repository Services
                      
                    
                  
                

                
                  Home
                  KEEP
                  PRISM
                  ASU Research Data Repository
                

              

            


            
              
                
                  
                    Resources
                      
                    
                  
                

                
                  Terms of Deposit
                  Sharing Materials: ASU Digital Repository Guide
                  Open Access at ASU
                

              

            


          

        

      
    

      
        
          
            The ASU Library acknowledges the twenty-three Native Nations that have inhabited this land for centuries. Arizona State University's four campuses are located in the Salt River Valley on ancestral territories of Indigenous peoples, including the Akimel O’odham (Pima) and Pee Posh (Maricopa) Indian Communities, whose care and keeping of these lands allows us to be here today. ASU Library acknowledges the sovereignty of these nations and seeks to foster an environment of success and possibility for Native American students and patrons. We are advocates for the incorporation of Indigenous knowledge systems and research methodologies within contemporary library practice. ASU Library welcomes members of the Akimel O’odham and Pee Posh, and all Native nations to the Library.

          

        

      

    

    

  


  
    
      
      
  
    
      
        
          
            Maps and Locations
            Jobs
            Directory
            Contact ASU
            My ASU
          
          
            [image: Repeatedly ranked #1 in innovation (ASU ahead of MIT and Stanford), sustainability (ASU ahead of Stanford and UC Berkeley), and global impact (ASU ahead of MIT and Penn State)]
          
        

      

    

  





  
    
      
        
          Copyright and Trademark
          Accessibility
          Privacy
          Terms of Use
          Emergency
        
      

    

  




    

  


  

						

												
		

	


  


    
    












  

