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Context

An electric or hybrid vehicle battery is built with a large number of cells. These cells are organized electrically (put in series and/or parallel) to form a module. One or more modules then form the vehicle battery pack. The performance of these cells changes over time due to the phenomenon of ageing.
Often, battery aging is considered at the component level and does not consider the impact at the user and the system level.
Moreover, vehicle simulations often only consider a fresh state of health for the battery.
The objective of this project is to study the impact of cell ageing on the overall performance of the vehicle. The goal is to better take into account the evolution of individual cell performances within the framework of a larger system. The issues are as follows:

· Establish an aging law at the interface between the system and the component making possible to simulate the aging of batteries in various uses.
· Study the evolution of vehicle performance (driving range, etc.) thanks to this law.
This project is under the framework of the MEGEVH network (French network on Hybrid and Electric Vehicles). Partnership with other members is possible depending on the project advancement.
Objective 

The objective is to study the impact of cell ageing on the performance of a vehicle.
Scientific axis of L2EP, control team: Multiphysics modelling; control; model organization; EV model. 

Work steps

· Simulation of an EV traction.
· Recording the real battery behavior inside reference vehicles.

· Electro-thermal modelling of the battery.

· Establish an ageing law for batteries used in EVs.
· Simulate the full EV model. 
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