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Ferroresonance Modeling in Transformers Based on a
Novel Hysteretic Core M odel

Afshin Rezaei-Zare, Mgjid Sanaye-Pasand, Hossein M ohseni, Shahrokh Farhangi

School of Electrical and Computer Engineering
University of Tehran, Tehran, Iran

Abstract :

Based on the Preisach theory in hysteresis, this paper presents a novel transformer core model. Unlike existing
mathematical-based hysteresis models, the proposed model is based on a physically correct hysteresis model and
can precisely represent the actual behaviors of magnetic materials. In addition, the experimental results of a
ferroresonancetest of a Voltage Transformer (VT) are presented. The accuracies of the proposed model and the
EMTP hysteretic model in duplicating the experimental results are investigated. This paper concludes that in
studying ferroresonance phenomenon, the hysteresis of the transformer core must be accurately represented.
Furthermore, the proposed model presents mor e accur ate results, compar ed with the EM TP hyster esis model.

Keywords: Transformer, Ferroresonance, Iron Core, Hysteresis, Preisach Theory.
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1655 HLed alRaslejl j5ile sl 5
220V/ 100 kV, 50 Hz, 5 kVA, Zg =2.6%

o ol )bl

Rs<50 kQ, Cs=1200 pF, Cpy=100 pF, Cnp=300 pF,
RShlZZO Q, RShZ:630 kQ, RShS:33 kQ

Preisach (e j pewad Joo b ol )b (o

n =3, A=78.997, A,=24.3, 23=62.453, P;=186.2,
P,=56.18, P;=18.98, ¢;=0.21355, ¢,=0.0956, c3=0.26015,
ks =0.0001
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