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Research on Identification Method of Transformer Core Remanence Based on Dual-feature
Fusion Using SVM
PENG Naiyong', SUN Zhenxing', ZHAI Xuesong', MA Tao', YANG Haitao
(1. State Grid Anhui Electric Power Co., Ltd. Huaibei Power Supply Company, Anhui Huaibei 235000,
China;?2. State Grid Anhui Electric Power Co., Ltd. Electric Power Research Institute,
Hefei 230092, China)

Abstract: Strong coupling between nonlinear hystersis and the closing phase, together with the core
fremanence as a key internal cause of transformer magnetizing inrush current, leads to the challenge of
insufficient online identification accuracy in engineering. Condiering the shortcomings of traditional method
in feature characterization, in this paper the dual features of closing phase angle and inrush current peak
are selected,and a remanence identification scheme based on Relevance Vector Machine(RVM) is proposed.
Based on Jiles- Atherton dynamic hysteresis theory, a single-phase transformer field-circuit coupled model
is set up in COMSOL Multiphysics. Different initial remanence states are generated through DC pulse
injection, and steady - state remanence data are obtained by setting a flux probe in the core center. The
nonlinear mapping between remanence and dual features is constructed with verified physical consistency.
On this basis, a sparse RVM regression model is constructed, realizing adaptive parameter adjustment via
Bayesian automatic relevance determination (ARD) to reduce manual tuning dependency. Simulation
results show that this method exhibits high accuracy in remanence inversion, achieving a coefficient of
determination R* is up to 0. 998, which confirms its excellent effectiveness in capturing complex nonlinear
relationships and enabling precise remanence identification.

Keywords: transformer core remanence; inrush current; closing phase; relevance vector machinel; finite
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