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Abstract: The state of charge of the battery is one of the fundamental parameters of the lithium-ion bat-
tery, which can’t be measured directly. In this paper, the second-order Thevenin model is used to ana-
lyze the characteristics of lithium-iron phosphate battery, and the model parameters at different SoC
are identified through the hybrid pulse power characteristic (HPPC) experiment. Based on MATLAB/
Simulink platform, an estimation system combining variable parameter second-order Thevenin model
and extended Kalman filter (EKF) algorithm is built. The simulation results show that the simulation
error of the estimation system is less than 2.5% under different working conditions, which provides
support for the development of lithium-ion battery management system.
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Table 2 Capacity of lithium-ion batteries at different
discharge rates Ah
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Table 3 Results of parameter identification
SoC R,/ R,/IQ C\/F R,/IQ C,/F
0.9 0. 000 662 75 0. 000 131 00 3.434 065 440 0. 000 208 60 46.511 627 53
0.8 0. 000 665 00 0. 000 143 50 3.537 318 050 0. 000 234 70 46.750 817 72
0.7 0. 000 665 00 0. 000 151 30 3.534 817 361 0. 000 255 35 48.947 625 28
0.6 0. 000 671 00 0. 000 134 55 3.361 344 246 0. 000219 40 48.030 738 65
0.5 0. 000 670 50 0. 000 138 35 3. 198975 739 0. 000 225 95 45.495 904 67
0.4 0. 000 675 00 0. 000 148 95 3.129 890 819 0. 000 243 50 48.520 136 29
0.3 0. 000 701 75 0. 000 164 55 2.951 594 234 0. 000 267 40 51.440 328 95
0.2 0. 000 688 00 0. 000 267 00 3.207 185310 0. 000 369 80 46.403 713 25
0.1 0. 000 699 50 0. 000313 50 3. 114293 325 0. 000 474 20 53.361 792 39
F4 o Mo, PR
Table 4 Identification results of 7,, 7,
SoC 7, 7,
0.9 3.434 065 440 46.511 627 53
0.8 3.537 318 050 46.750 817 72
0.7 3.534 817 361 48. 947 625 28
0.6 3.361 344 246 48.030 738 65
0.5 3. 198 975 739 45. 495904 67
0.4 3.129 890 819 48.520 136 29
0.3 2.951 594 234 51.440 328 95
0.2 3.207 185310 46.403 713 25
0.1 3. 114293 325 53.361 792 39
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