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Artificial Intelligence Method to Repurpose the EV Batteries for 

Secondary Applications 

 
COMPLETE SPECIFICATION 

FIELD OF THE INVENTION 5 

This invention mainly focuses on artificial intelligence method to re-purposing 

EV battery packs for secondary applications in order to significantly increase their 

overall lifespan based on state-of-charge database.  

BACKGROUND OF INVENTION 

Vehicle electrification is beneficial to society because it offers greater fuel 10 

mileage for hybrid vehicles, lower net greenhouse gas emissions, and lower fuel and 

operating costs. The long-term movement away from “mild” hybrids, where the electric 

motor gives a performance-assist to full hybrids, and electric vehicles (EVs), has led to 

developments in battery technologies, most of which use lithium-ion (Li-ion) 

chemistries. Due to their higher energy density, Li-ion batteries are the industry 15 

standard for EVs. Although the use of electric vehicle (EV) vehicles with Li-ion 

batteries reduces greenhouse gases caused by the use of fossil fuels, there are some 

disadvantages to their use. The key concerns with using Li-ion batteries are an increase 

in cost, weight, size, and the greater material and financial investment that must be 

made at the beginning of the battery’s useful life. 20 

When Li-ion batteries from EVs reach their end-of-life (EOL), they can be 

recycled to recapture some of the materials. However, recycling batteries is not an 

economical proposition, as the materials being used to create EV batteries are 

decreasing in recyclable value, with the shift to LiFePO4, and because EV batteries 
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typically retain 80% of their originally manufactured energy storage capacity when they 

are removed from functioning vehicles. The 80% capacity estimation is a rule-of-thumb 

approximation that is used to roughly determine the condition of a Li-ion EV battery 

when it is removed from a vehicle. This particular rule-of-thumb is commonly used in 

research to help determine a benchmark for second-use battery performance. However, 5 

in practice, the repurposing of an EV battery would require the use of battery testing 

infrastructure that would be used to confirm the battery state-of-health (SOH) and 

energy storage capacity of the battery. This step would be essential as the SOH and 

remaining energy storage capacity of the battery would depend on the battery’s first use 

and capacity. As EV batteries typically leave vehicles with most of their energy and 10 

capacity intact, it is essential that new applications are developed to better utilize EV 

batteries during their use phase are developed. To extend the useful life of the EV 

battery, the pack can be re-purposed for a secondary use which delays the battery 

recycling. In this proposed system, the Li-ion battery is used in a various stationary 

application such as storage for renewable energy integration, to charge other EVs or to 15 

provide backup power. 

Our proposed re-purpose system consists of  

1. Battery pack 

2. Charger  

3. Inverter 20 

4. Control unit 

5. Power supply unit 
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SUMMARY OF THE INVENTION 

The use of energy storage devices, such as re-purposed battery packs, can be 

used to help manage the electric loads on the grid. The lifecycle of Li-ion batteries has 

been explored with a focus on comparing current practices for EV batteries at their 

EOL, to looking at the potential for second-use applications. By re-purposing EV 5 

batteries for stationary energy storage application, there is a significant potential 

greenhouse gas emissions reduction of 56%, or 24 tonnes of CO2, over the total 18-year 

lifetime of the battery. Re-purposing EV battery packs for secondary applications can 

significantly increase their overall lifespan. When applied to a second use, there is a 

much more stable setting for the EV battery. During the automotive service life, the Li-10 

ion batteries must meet rapidly fluctuating demands for acceleration and deceleration 

that are dependent on the vehicle’s driver. In the second use, however, the fluctuation in 

energy demand and charge is smaller, which helps the battery to maintain its energy 

storage capacity longer. Additionally, when the batteries are used in stationary 

applications, the batteries can be stored in a way that optimizes climate control as there 15 

are less size and weight restrictions. 

Despite the many benefits of re-purposing Li-ion batteries, there are factors that 

impede the widespread adoption of this concept. One impediment is that a design 

methodology and certifications to ensure product safety are not currently available for 

repurposed EV batteries. Herein, the proposed design is mainly for building a stationary 20 

energy storage system using re-purposed battery packs. Re-purposed EV battery packs 

can feed electricity into the grid or can store energy and therefore must meet the 

standards for energy storage.  
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DETAILED DESCRIPTION OF THE INVENTION 

The bench test set-up of the proposed potential housing and energy storage 

system layout is shown in the figure 1. Within the set-up, the electrician would install 

the repurposed electric vehicle battery which previously operated at 230 V, a charger, 

an inverter, and AI based controller, as shown in Figure 1. EV batteries are made up of 5 

smaller battery modules. These modules can be split-off into 12 V sections that allow 

for greater flexibility when packaging the system. Additionally, this configuration 

reduces the overall operating voltage, making it safer to use. As most of the components 

in the solar industry run on this voltage, this makes the battery useful for offering 

energy storage from roof-mounted solar panels.  10 

As shown in Figure 2, the use cases for battery pack involve charging and 

discharging the battery, as well as making general repairs and the initial installation. 

The components involved in achieving the goals of these use cases are detailed in the 

diagram including the events that must transpire to reach either of the goals. The 

proposed system in the re-purposed EV battery pack are divided into the components of 15 

the system: charger, inverter, battery pack, AI based controller, and battery pack casing. 

The system proved functional, being able to charge the constructed 28.8 V pack using 

the charger and the energy supplied from a 230 V receptacle. Once the pack was 

charged, the charger was manually disconnected, and the system was connected to the 

inverter and universal power supply to act as a load. When connected, the small pack 20 

was able to charge the universal power supply and deliver energy. This manual process 

was repeated to prove the ability of the setup to function correctly. 
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Figure 1: Bench test setup 

Figure 2: Block diagram of the proposed system 
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