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Ferroresonance Modeling in TransformersBased on a
Novel Hysteretic Core Modd

Afshin Rezag-Zare, Mgid Sanaye-Pasand, Hossein Mohseni, Shahrokh Farhangi

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

Abstract :

Based on the Preisach theory in hysteress, this paper presents a novel transformer core model. Unlike existing
mathematical-based hysteresis modes, the proposed model isbased on a physically correct hysteress model and can
precisdy represent the actual behaviors of magnetic materials. In addition, the experimental results of a
ferroresonance test of a Voltage Transformer (VT) are presented. The accuracies of the proposed model and the
EMTP hyseretic modd in duplicating the experimental results are investigated. This paper concludes that in
sudying ferroresonance phenomenon, the hysteress of the transformer core must be accurately represented.
Furthermore, the proposed model presentsmore accurater esults, compared with the EM TP hysteresismodd.

Keywor ds: Transformer, Ferroresonance, Iron Core, Hysteresis, Preisach Theory.
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R=50 KQ, Cs=1200 pF, Cyy=100 pF, Cnz=300 pF, Rgn=20
Q, R3h2:630 kQ, Rg]3:33 kQ
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n =3, A,=78.997, A,=24.3, 15=62.453, P,=186.2, P,=56.18,
P5=18.98, ¢;=0.21355, ¢,=0.0956, c;=0.26015, kg =0.0001

&=y =A

[1] Iravani M. R., Chaudhary A. K. S., Giesbrecht W. J., et. Al.
“Modeling and Analysis Guidelines for Slow Trandents—Part 111:
The Study of Ferroresonance”, Slow Transients Task Force of the
IEEE Working Group on Modeling and Analysis of Systems
Transients Using Digital Programs, IEEE Trans. On Power
Ddlivery, Vol. 15, No. 1, Jan. 2000.
[2] Jacobson D., “Examples of Ferroresonance in aHigh Voltage
Power System”, IEEE PES annual meeting, Toronto, Canada, July
2003
[3] Dugan, R.C.; “Examples of Ferroresonance in Distribution
Systems”, IEEE Power Engineering Society General Meseting,
Vol. 2,13-17 July 2003.
[4] Dommd H.W., EMTP Theory Book, Bonneville Power
Administration, Portland, August 1986.
[5] Preisach F., “Uber die magnetische nachwerikung”, Zeitschrift
fur Physik, Vol. B 94, pp. 227-302, 1935.
[6] Liorzou F., PhepsB. and Atherton D. L., “Macroscopic
Models of Magnetization”, IEEE Trans. Magn., Vol. 36, No. 2,
March 2000.
Judoni e 59l ghandl i (g s’ el gl L, [V]

VWAL olo (63 mio YA+ o)l oKl 4358 Al ' puilig)y9,9
[8] Mork B.A. and Stuehm D.L., “Application of Nonlinear
Dynamics and Chaosto Ferroresonance in Distribution Systems”,
IEEE Trans on Power Sysems, Vol.9, No.2, pp. 1009-1017, Apr.
1994.
[9] Rezaei-Zare A., Sanaye-Pasand M., Mohseni H., Farhangi Sh.,
Iravani R., Analysis of Ferroresonance Modes in Power
Transformers Using Preisach-Type Hydertic Magnetizing
Inductance , IEEE Trans. On Power Délivery, Vol. 22, No. 2, pp.
919-929, April 2007.
[10] Rezeei-Zare A., Iravani R., Sanaye-Pasand M., Mohseni H.,
Farhangi Sh., An Accurate Current Transformer Model Based on
Preisach Theory for the Analysis of Electromagnetic Transents,
IEEE Trans.
On Power Delivery, Vol. 23, No. 1, pp. 233-242, January 2008.

Journal of Iranian Association of Electrical and Electronics Engineers - Vol.4- No.2- Fall and Winter 2007

VY 1386 s 5 555U - 1093 0 fond a2 o= (3lotl Sig 55 3 G530 (opmitigo oo M@

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com
https://jiaeee.com/article-1-249-fa.html
http://www.tcpdf.org

