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Fig. 1 Traditional ladder equivalent circuit models of supercapacitor
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model with dynamic parameters
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Fig. 3 Experimental test platform for supercapacitor
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charging/discharging and static operating conditions
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In view of the problem that traditional static parameter equivalent circuit model of a supercapacitor can-

not effectively reflect its dynamic operating characteristics, a second-order ladder equivalent circuit model including

dynamic charge/discharge resistance and capacitance parameters is proposed.The recursive least square method is

used for preliminary offline parameter identification of the second-order ladder equivalent circuit model.Then the off-

line identified model parameters are used as initial values considering the dynamic change of the supercapacitor pa-



1 A A, A A G A B S S B O B S SRR T

620 GAO Quancheng, et al.Equivalent circuit model with dynamic parameters and real-time identification for supercapacitors.

rameters ,and the recursive least square method with forgetting factor is introduced to identify the dynamic parame-
ters of supercapacitor in real-time.Simulation model and experimental test platform of the supercapacitor are estab-
lished to verify the effectiveness and accuracy of the proposed equivalent circuit model and real-time identification
method through comparison of simulation and experimental results. The results show that the second-order ladder
equivalent circuit model with dynamic parameters can effectively reflect the dynamic charge/discharge operating
characteristics of the supercapacitor.Compared with traditional three branch and second-order ladder equivalent cir-
cuit models with static parameters ,the proposed model is improved in accuracy by over 2. 08% and 3. 56% , respec-
tively.

Key words supercapacitors ;equivalent circuit model ; dynamic parameters ; real-time identification ; recursive least

square



