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Abstract

Text

With the widespread application of lithium-ion batteries, state of power (SOP)

estimation has become a challenge and a hot research issue in many fields. In

order to solve the problem of complex steps and low accuracy of SOP

estimation, this paper proposes a novel SOP estimation method for lithium-ion

batteries based on electrochemical model and multiple restrictions. The mean

relative error of SOP estimation is lower than 2%, which proves the accuracy

and practicability of SOP estimation based on the developed method.

A novel SOP estimation method based on the Single Particle Plus model is

proposed in this paper. The electrochemical model is applied for the battery

performance description and parameter identification is proposed by using

least square fitting (LSF).

The specific process of SOP estimation method is shown in Figure 1.

Figure 1. Flow chart of SOP estimation.

The simulation results of terminal voltage under dynamic conditions The SOP

simulation results of the discharge duration of 30 s are shown in Figure 2.

Figure 2. Voltage simulation results and SOP results. 

CONCLUSION

Under dynamic conditions, the average relative error of the terminal voltage is

less than 2%, and the average absolute error of power estimation is less than

0.1 W, and the maximum absolute error is less than 0.2 W.

The accuracy and practicability of the SP+ model in state of power estimation

are proved, which solves the practical problem of inaccurate estimation. The

underlying critical technology is an important part of achieving high level

management of battery systems, and our future work will be focused on the

improvement of the real-time performance of the state prediction algorithms.


