H54% 46 ) B RERY S EH Vol.54 No.6
2026 3 H 16 H Power System Protection and Control Mar. 16, 2026

DOI: 10.19783/j.cnki.pspc.250681

BT MHERHRZFLE 5 HNT LM 7 B s
J-A RS B HIRS)

Roms ', K A, H AR, omt', BHE, HmA, &

(1. = o WA RITENE] RS G, = RY 650000, 2. =dw AR Es s, =d L9 650000
LRMEIKRFEH TSR, =& LY 650000)

FHEE: YT RS Jiles-Atherton BB S ARG UEIR X BB I RGN E SR ERHEE, (HLhRHNE
BHRREA T F B S RSEOFNRE . vk, & H—FhET Dt 24 % 2% (Bayesian neural network, BNN)
5 H5N1 ARALFEVE I B i B ES J-A AR 2 40 H 0 5 . BNN H T30l il 38, BdsfidE 2 5 R, Bl
PRI B E . HSNT RAGEIEN A T J-A SRR S 400100 IR, SEECOAR 2 Ao 8 kBRI T 0 H e
iE. PFHZREM, T BNN (LSS HINT RALSETE, MR T AREATEIE U B A, Ae e
Rk ZEOR MRS R S TE e, IR TS J-A RS HOR R A T s I e B, E 2SR
T, HEFRSE S T 22.90%, 1RZEH 1.2386; EFESE T, WERMERG T 89.33%, R®#EN 0.7267.

FiRIE): RV ERKRE; J-A BEL, HSNI Rk, TR e, SHR5)

Efficient identification of J-A model hysteresis parameters for current transformers based on
Bayesian neural network and HSN1 optimization algorithm
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Science and Technology, Kunming 650000, China)

Abstract: Accurate identification of hysteresis parameters in the Jiles-Atherton (J-A) model of current transformers is
crucial for power system measurement and protection. However, in practice, problems such as measurement noise and
insufficient data acquisition often degrade parameter identification accuracy. To address these challenges, a J-A model
hysteresis parameter identification strategy for current transformers based on a Bayesian neural network (BNN) and the
HS5NI1 optimization algorithm is proposed. BNN is used for data preprocessing, including denoising and prediction,
thereby improving data quality. The HSN1 optimization algorithm is used for identifying hysteresis parameters of the J-A
model. Meanwhile, multiple metaheuristic algorithms are selected for comparative validation. Simulation results show
that the combination of BNN based data preprocessing and H5N1 optimization algorithm can significantly improve the
accuracy and stability of hysteresis parameter identification compared to approaches without data preprocessing,
providing a more efficient and accurate method for parameter identification of current transformer J-A model. For
example, under denoising data, the identification accuracy increases by 22.90%, with an error of 1.2386; under predicted
data conditions, the accuracy is improved by 89.33%, with an error of 0.7267.
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Fig. 1 Structure diagram of Bayesian neural network
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LA N 1.2515 2.3664 0.2001 2.1170x107¢ 7.2221x10° 1.5655
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RMSE & 1.3758; 1M7EF%#E ~, RMSE F#KE
0.7267 . X3 B TR B4 75 HE LU 175 00 T B 0% S T
M R R SR JE X EE AN R AR IR 4G B 5
TRINECHE N RRBL, T CAEAS & HE RS A
Hett. S5 ER, BWO Hi bl K, &8 T
93.45%. HLZ N, PSO K/ DIEE &N, A
9.33%, H.K&Z& ILA /b7 90.43%, H5NI Jik/b
89.33%, SABO /> T 70.35%, ISSA /> 1
68.58%, MVO Jili/b T 66.31%, BOA 18> T 50.93%.
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Table 4 Parameter identification results of the original data and predicted data of J-A model based on eight algorithms

Rk s FAEH RMSE
a k c a M;
o) 12173 2.3851 0.1694 1.7317x10° 7.2114x10° 1.3758
H3N P 1.0000 1.7793 0.5993 1.0000x10™° 7.1611x10° 0.7267
BOA 0 1.2061 2.3401 0.2676 1.6873x107° 7.2235x10° 1.4738
P 1.1251 2.0753 0.7771 1.5273x10° 7.1793x10° 0.9765
0 1.7748 3.9340 0.4223 2.9829x10° 7.4264x10° 1.8577
BWO p 1.2126 1.4614 0.3343 2.9747x107° 7.2050%x10° 0.9603
LA 0 1.1097 2.6609 0.2265 1.4184x107 7.1875x10° 1.4097
P 1.0000 1.5952 0.5293 1.0357x10°° 7.1640x10° 0.7403
0 1.4066 2.4884 0.1612 2.2822x107° 7.2712x10° 1.4148
MVO P 1.2054 1.8523 0.5720 2.1711x107° 7.2171x10° 0.8507
0 13934 2.4064 0.1547 3.0000x10° 7.2514x10° 1.3846
Fso P 1.2180 4.0062 1.0000 3.0000x10° 7.2006x10° 1.2664
SABO 0 1.2319 4.7453 0.5911 2.8623x10°° 7.2303x10° 1.5447
p 1.0000 3.3268 0.8553 1.0000x10™° 7.1756x10° 0.9068
1SSA 0 1.1780 2.9270 0.3011 1.7638x107° 7.2125%10° 1.4596
p 1.1770 1.4719 0.4040 2.2886x10°° 7.2048x10° 0.8658
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Fig. 9 RMSE convergence curves obtained by eight algorithms

under the original data and predicted data
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