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ABSTRACT

This paper proposes a model to study the degradation of li-ion NMC batteries of commercial electric vehicles. The model takes into account operation variables such as operating C-
Rate, Depth of Discharge (DoD), Number of Cycles and Temperature using a 4-D Piecewise Cubic Hermite Interpolating Polynomial (PCHIP). Simulations have been done considering
the Worldwide Harmonised Light Vehicles Test Procedure 3 (WLTP3) standard cycle. The model has been implemented in MATLAB. In addition, recommendations on charging
procedures are given in order to reduce the degradation of batteries.
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SIMULATION RESULTS
It can be seen that temperature is a key factor when comes to degradation of the battery, but C-Rate has the greatest influence.
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CONCLUSIONS

The model developed is able to evaluate the degradation of a commercial NMC lithium-ion battery when it is cycled with a determined C-Rate, DoD and temperature. This model has
peen evaluated considering an electric vehicle, but it can also be applied to photovoltaic, or any other application. As result of the simulations performed, it can be said that charging
power IS a considerable factor when batteries lifetime maximisation is aimed. In this sense, Mode 4 fast charging of a Renault Zoe at 50 kW would reduce batteries commercial lifetime
py 13.63 % comparing to a Level 2 slow charging of 2.3 kW. In this context, it is necessary to find a later use of electric vehicles batteries, such as could be their use in grid
stabilization, or stationary storage in applications where the volume capacity is not determinative, for example, a photovoltaic application.

!?A' E International Conference on Renewable Energies and Power Quality (ICREPQ’20) _. cﬁa "f:
LU Granada (Spain), 2"d to 4t September, 2020 {| |\
Senewable ‘Gnergy and Fower Quality, Journal (RE&PQJ) e’ L R

ISSN 2172-038 X, N0.18 June 2020 NS



