ERTE T R BHARMRZEERERREZER Vol. 41 No. 1
2026 4F 1 J] JOURNAL OF ELECTRIC POWER SCIENCE AND TECHNOLOGY Jan. 2026

51 AN SRAE, BRIGEOE , T Ik, 45 B T RS BAY 0 AR S AT A R S E R4 41,2026,41(1):185-193.
Citation: RONG Shuang, CHEN Xiaoguang, GUAN Wanlin, et al. State estimation of supercapacitor based on transient model[J]. Journal of Electric
Power Science and Technology,2026,41(1):185-193.

ETHRSKRBENBREIRSMEIT

O ORLEwRALLKRFHL K, HmE R VRERL,EE R’
(1. [ 10 28I VA8 | AT BR S W) H g BRI I, B VL B RIS 1500305 2. B R T Tolk k2 i S TR 2 B sh ik b
IRIT MR 1500015 3. B Jp VL TR 22 e <5 1R B TR 2 B, SRR YL I /K 150050)

WO E R 2 S AN TR 0 A 0 A AR R R P R R ARULE R P G R AT R R A RS A T L
WA SH, 5 FECREAM I R AR KRR 2% . h TR FHBE A R vh 8 9 B 25 S B0 LRI S AN T 1 1 o
P T I T RSB ARL PR R R & U U (extended Kalman filter, EKF) -~ H & A J6 i R /K & i 3% (adaptive
unscented kalman filter, AUKF ARG . B 58, 408 1 D3 50 i 1% 8 AR ] A T 47 Pk, 78 W A7 P s
A1 50T X 22 S AR TR SR AT 8 1 5 JLURK AT S R i ARSI ACIR & 5 B L SR A EKF-AUKF 5532 [6] B £
THB 9 i 25 S5 30 i B S BORUIRAS s B 5 8 1l 07 B SES0 30 3E T T4 7 vk e 1t . SCI0 45 SRR S T A A
i EKF-AUKF 5 3% 8808 52 BL i i 10 2 B8R AR ZS Al 0

% # WOHMULAE BSEUE EKF-AUKF 85 280000 IR AT
DOI:10.19781/.issn.1673-9140.2026.01.018 FESYES TMS3 XEHS:1673-9140(2026)01-0185-09

State estimation of supercapacitor based on transient model
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Abstract: The multi-branch model of a supercapacitor can accurately describe the charge and discharge characteristics
of a supercapacitor, but it is difficult to obtain the exact parameters when it is used to estimate the state of the
supercapacitor, resulting in large errors in the state estimation results. In order to improve the accuracy of supercapacitor
parameter identification and state estimation in the transient process, a state estimation algorithm combining an extended
Kalman filter (EKF) and an adaptive unscented Kalman filter (AUKF) based on a transient model is proposed. Firstly,
the model simplification feasibility in the case of fast charge and discharge is analyzed, and the multi-branch model is
simplified when the feasibility is established. Secondly, the model parameters are added into the state equation as
extended states, and the EKF-AUKF algorithm is used to estimate the equivalent circuit parameters and states of the
supercapacitor simultaneously. Finally, the accuracy of the EKF-AUKF algorithm is validated by simulation and
experiment. The experimental results show that the EKF-AUKF algorithm based on the transient model can achieve
accurate parameter identification and state estimation.
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Figure 1 Multi-branch model of supercapacitor
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Figure 2 Simplified transient model of supercapacitor
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Figure 8 Results of parameter identification and state estimation

for supercapacitors based on EKF-AUKF algorithm
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parameter identification for supercapacitor
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