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Introduction

• Electrification rates in Sub-Saharan Africa (SSA) are low

• Decentralized systems are typically recommended, especially in rural 

areas

• Can end-of-life (EoL) EV motors be used as generators in these places?

• Repurposing EV motors is a circular economy approach that can help 

reduce the environmental impact of EVs.



EV Powertrain
• Battery pack instead of fuel tank

• Motor for ICE

• Control units
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Nissan Leaf 2012

~700,000

Considered a globally 

pioneering EV model

U n i t s  s o l d  g l o b a l l y

80 kW

Rated power is closer to 

40 kW 

P e a k  M o t o r  p o w e r

3800 rpm

The speed at which rated 

(continuous) power is reached 

M o t o r  R a t e d  s p e e d



Repurpose Applications for EoL EV motors

Battery charging

Powering AC loads

  
 

 

  
  

 

 

 

 

 

 

 

  

  

    

    

 

  
 

 

  
  

 

 

 

 

               

         

                  

               

         

             

                        

            
          

        

       

         

      

          
       

        

         



There are many variations of 

passages of Lorem Ipsum available, 

but the majority

Flux density at 50 A 

There are many variations of 

passages of Lorem Ipsum available, 

but the majority

Flux density at 165 A

Saturation check



There are many variations of 

passages of Lorem Ipsum available, 

but the majority

Temperature at 50 A 

There are many variations of 

passages of Lorem Ipsum available, 

but the majority

Temperature at 100 A

There are many variations of 

passages of Lorem Ipsum available, 

but the majority

Temperature at 165 A

Thermal Analysis



Performance of Nissan Leaf motor

Power generated at 1500 rpm is ~ 6 kW

Efficiency – 97,5%

Power factor – 0,91

Performance for 50-A continuous current 

Power generated at 1500 rpm is ~ 16 kW

Efficiency – 96% 

Power factor – 0,97 

Performance for 165-A continuous current



Circular Economy

• Repurposing EoL EV motors 

can help reduce 

environmental impact of EV 

production

• Direct reuse of motors 

reduces energy required for 

recycling or 

remanufacturing

Information about 
motors

Discussion

Practicality

• Accurate information is 

critical For repurposing EoL 

EV motors

• FEA models can be used to 

simulate the motors for 2nd 

life applications

• Transmission is required

• Lifecycle assessment of EoL 

EV motors is important

• Will these motors be 

obtained at scrap value?

• Use of other repurposed EV 

powertrain components 

can aid feasibility
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