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Abstract

Due to the change in automobile working conditions, the structure coefficient of automobile power
battery pack also appears to nonlinear change. In order to realize efficient control of such nonli-
near battery components, this paper chooses the second-order RC model as the equivalent circuit
model of the battery, and uses the constant current charge-discharge test of the battery, the calibra-
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tion test of open circuit voltage and charge state to obtain the relevant data of the battery, and iden-
tifies the relevant parameters of the second-order RC model in MATLAB. The model uses discharge
current, open circuit voltage and other physical quantities to identify the internal structural para-
meters of the battery, the state of charge and other characteristics, so as to facilitate the manage-
ment of the battery pack. Through the simulation of the model built in MATLAB/Simulink software,
itis verified that the equivalent circuit model can accurately simulate the actual battery.

Keywords

Parameter Identification, Second-Order RC Model, Lithium Battery, Estimation of State of Charge

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

HEFE R R ARG BRSO e % S A, BATH 2 R TR ReUR
BAAE JetRAERE . BRESSREEIE[ 1], N T SR B S, AT B R B SE K Bl ) v A Ay
A, b 2 I AR SR S 7 B B ELSEOR A, T3l ) VB B SR R BRI 2 AR 2], A Redid 3)
77 i BE & St (Battery Management System, BMS)H ) ) 7 B3 it A5 2 (1) 475 A5 5 2] [3].

PRI A N AR Bk, R — MR R B, RS eSS HEIN Lt far HOR
Bi(State of Charge, SOC). Hiith{d HEIR 25 (State of Health, SOH)% . & I ) EELIB AR Y, 42 IR R[] (1) 2 AL 1)
ALHE H A AR | S R0 AR TRY D R A I AR L A 2 AR 2 R A3 AT E T A5 FH S R b 2 O
RS ST AR A B2 v 4] A5 A% H PR A AR S 0 ol PHL PR 8 55 F oA 220 o RN T I SN R L B [5]: MR
IR 2 A5 2R S ok o 2 DX 5 I R B T L SR BR A A, SRS 2 AN HI N AR OC R, AR B R P S A
KBS T [6]0 ST SLbRAr iy, — Moo (5 S5 R H B B R HE R ey 250, AHEL T 53 4 M et
TR, S5 AN R PR Y R R AT B . SRS ) BLE T SR R AR A S o

TE7 ST FHERAPE AR A B R M IS, AR SR BAA > RC [ E% A1 — AN B  FE A — B RC BYAE Ny
P A RSB AR R (] 1), IS RC [BEER 73 il AR T F s ) AR A A A AR FE 2 WA, BRI B R T
PR A BELARR I, R R AR A T A A AR AT B v O BEAURS B2, S8R R B A RS Y B 0 T (S HE R 7]

11

1

d
(@

Figure 1. Second-order RC model
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Table 1. Specifications of battery LFP7570260
52 1. B33t LFP7570260 HIFIIRESH
e Kk
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Figure 2. OCV-SOC fitting curve
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Figure 3. Identification model of second-order RC parameters for lithium batteries
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Figure 4. Current curve of battery external characteristics
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Figure 5. Voltage curve of battery external characteristics
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Figure 6. The simulated and measured terminal voltage before opti-
mization of pulse segment 1
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Figure 7. The simulated and measured terminal voltage after optimi-
zation of pulse segment 1
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Figure 8. The simulated and measured terminal voltage before opti-
mization of pulse segment 5
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Figure 9. The simulated and measured terminal voltage after optimi-
zation of pulse segment 5
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Figure 10. The simulated and measured terminal voltage before op-
timization of pulse segment 10
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Figure 11. The simulated and measured terminal voltage after opti-
mization of pulse segment 10

B 11, flomEr 10 ML RIREENREESNERE

FEL VL 70 80 P U L R FL TR R 2 R ] 12~17 BT

DOI: 10.12677/0jcs.2023.122002 L5 RSt


https://doi.org/10.12677/ojcs.2023.122002

NP

4.2

ocv

41

ocvV]
w
[(e]

3.8

3.7

36 . . . . . . . .
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

sSOC

Figure 12. OCV identification results
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Figure 13. R, identification results
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Figure 14. R, identification results
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Figure 15. C, identification results
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Figure 16. R, identification results
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Figure 17. C, identification results
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