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Abstract

In the field of new energy vehicles and energy storage, accurate modelling of lithium-ion battery
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packs is critical for battery management. This paper establishes a parameter identification frame-
work for lithium-ion battery bipolarization DP equivalent circuit models using Simulink, enabling
unified modelling of individual cells and battery packs. By combining constant current-quiescent
intermittent discharge and HPPC test, open-circuit voltage, ohmic internal resistance, and polariza-
tion parameters are decoupled and identified. Experiments show that the dynamic voltage predic-
tion error of the cell model is less than 0.3 V, and the error of the battery pack model is within 5%,
verifying the effectiveness of the model. This provides a theoretical basis for high-precision battery
pack modelling and management system optimization.
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Figure 1. Dual-polarization model
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Figure 2. Battery cell dual-polarization model
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Figure 3. Battery pack dual-polarization model
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Figure 4. Identification of the relationship between open-circuit voltage and state of charge
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Figure 5. Intermittent discharge rebound voltage
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Table 1. Battery cell DP model parameter identification results

1. Btk DP A SHHALR

SOC/% Ro/mQ R1/mQ Ci/kF R2/mQ Ca/kF
5 2.30 26.82 10.36 60.88 99.31
10 2.25 15.28 307.77 14.63 7.00
15 2.12 6.27 562.39 16.15 5.20
20 2.09 11.46 6.99 5.08 561.11
25 2.15 5.50 776.90 12.54 8.60
30 2.14 12.33 7.43 5.68 489.79
35 2.18 5.22 559.11 11.67 8.72
40 2.18 12.14 11.88 6.96 367.46
45 2.15 5.72 458.90 0.15 872.44
50 2.14 4.83 704.16 12.02 10.08
55 2.14 11.01 7.22 5.22 477.02
60 2.14 4.99 457.88 10.28 6.95
65 2.09 9.64 8.63 5.14 570.76
70 2.07 9.26 9.31 5.06 506.08
75 2.07 10.17 278.89 9.69 15.25
80 2.04 8.18 282.99 12.64 15.94
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85 2.03 6.03 324.33 13.39 8.65
90 2.01 5.02 504.44 11.84 7.78
95 2.09 10.38 7.61 4.74 434.73
100 2.20 3.79 659.44 9.12 9.49

KM FHERTE, BEbAL DP #R SOC T IR 24, Wk 2 for.

Table 2. Battery pack DP model parameter identification results
F< 2. Hjthif DP iRBISHHHALER

SOC/% Ro/mQ R1/mQ Ci/kF R2/mQ Ca/kF
10 14.08 44.48 11.06 8284.00 640.74
20 13.83 43.32 11.95 8296.00 697.57
30 13.70 7936.00 729.21 42.20 14.23
40 13.77 7948.00 679.73 42.72 13.71
50 13.46 50.04 9.58 7952.00 634.80
60 13.33 7960.00 579.47 69.28 4.72
70 13.70 7996.00 699.85 62.00 11.67
80 13.58 55.60 4.64 8032.00 730.65
90 13.70 8028.00 811.49 91.00 1.68
100 13.58 8020.00 2749.47 58.00 1.33
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Figure 6. Pulse discharging verification results for battery cell model
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Figure 7. HPPC verification results for battery cell model
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Figure 8. Pulse charging verification results for battery pack model
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