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Abstract

In recent years, the research of li-ion battery is booming. The primary task of battery research is
T
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to establish a reliable battery model and identify the battery parameters accurately. Taking ter-
nary lithium battery as the research object, the second-order RC battery model with both accuracy
and simplicity is selected, and the parameter estimation toolbox of MATLAB is used to identify the
parameters of the battery model. Finally, the accuracy of the battery model is verified under HPPC
and DST conditions, which proves that the battery parameter identification has a good effect. The
identification method is simple and practical, and can be widely used in battery research.

Keywords

Ternary Lithium Battery, Second Order RC Cell Model, Parameter Identification

Copyright © 2021 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. 518

BT R EROHR. TIAIZAN.. AREmKULGBNTEREHE 2N, SN
— BN H R[] [2] [3]. EAREE TR A ARZ, (H2 0 T AR AR 5 R, (I AE
7 B R TR R A R A I A 4] N T ARE B R B L SE KA
Lyt 5 B R G0 (BMS) LB S BAE FH o TTo6S i v S B0 A IR, S T DA SR AE FRL T AR F) F b AR
R, R T R G R AR .

S5 R0 SRS R PN A A () AL 2 S B Ak, R AR HLPH S LT AR SR SR AE FL ) AR
Rtk HATH S BB 3 Fh: Thevenin £25, PNGV #AIRI LA, A% AT, —
By RC #ALHE fE T By AR AL IR, T DA A v b S e e (IR 2S5 B, 7 CRE A ARG B8 1) ) Bef ha f
BEAIAFGS 7 B, (R, ] B RC HL B ATRY J TR 72 .

JRLR M /s vk AT LUK Bt R S EEAT A O, R B F I B SRR VA 2 —[5]. ARSCTE
53— RC AL S, {#] MATLAB [ 7] Parameter Estimstion Toolbox X} B S ik f7#EH, T
L 3ok ) P R 28 P /s e o F it (AR SR B 5 P T AR AR () 4 B AT AT X LG, SR R AR Y
SR ZINERFEBFATHR B ERARE, AFRSAE, BARRLHRMR.

2. HEiRRIBE T
2.1. —HKr RC Sr3 e IR1EEY

—Br RC S8R AL U I 1 Fos, i — Mg BRI A RC 3. —/NERA A BH A RAL . Ras
Cy B AT AR AL EE, Ry Co AREIDL AT 3 SN
AR 7R TR R R] DAAS B A B RS TT A

N

Uge (1) = IR, +U, +U, +U (1)
I =i+C1 du,
Rt

U, du,

R, ° dt

)

DOI: 10.12677/aepe.2021.93014 133 CIVARST ) biid


https://doi.org/10.12677/aepe.2021.93014
http://creativecommons.org/licenses/by/4.0/

TR %

o, Uo WA BRI, U, A5 A RCIFIIIEIEIE, U, %A RCIFIIERHIE, R MMk
B, CoMALHZE, R, 9k ML, Cp Wik 2 H2E, Ro W HILIIEKIE AEEL, UL o, | i,

St (1) T DA, AR S AVRRE I B R R R, BEBLE R . Ch Rys Cpn Ry
A SR S

Q=

oc

R, R,

| +
[

|

-—

Figure 1. Second order RC equivalent circuit model
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Figure 2. Simscape model of second order RC equivalent circuit
& 2. ZR RC Z3 B KA Simscape 12 E)
DOI: 10.12677/aepe.2021.93014 134 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2021.93014

TR %

K2, Bl EI% Eny Ry Ro Co A G % Fithar RS (SOC) AL T B o 8262 J FAY Lt

BERINIE] 3 PR .

oooa

Input
Current

> ’A

]
12

f(x) =0
A
E nooo ,uuL,u

Figure 3. Equivalent model of packaged battery
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Figure 4. Main interface of Parameter Estimation Toolbox
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Figure 5. Parameter estimation process
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Figure 6. Comparison of measured voltage and simulated voltage be-
fore parameter identification
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Figure 7. Comparison of test voltage and simulation voltage
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Figure 8. Changes of battery parameters
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Figure 9. Comparison of test voltage and simulation voltage under

HPPC condition
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Figure 10. Comparison of test voltage and simulation voltage
under DST condition
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