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Visualization of magnetization characteristics accompanying with a series ferroresonance phenomenon
h ) O )
Keisuke MATSUO (Stu.), Yoshifuru SAITO (Mem.)

This paper studies nonlinear phenomenon caused by ferromagnetic materials. To represent nonlinear properties of
ferromagnetic materials used in series ferroresonance circuit, we employ a Chua-type magnetization model composed
of the nonlinear parameters: permeability p, reversible permeability u,, and hysteresis parameter s independently
measured from the past magnetization history. By the modified backward Euler method with automatic modification,
a transient analysis of this initial value problem is carried out. As a result, it is clarified that some of the magnetic
energy to be iron loss is recovered from magnetic materials when the ferroresonance phenomenon is occurring. This
energy recovery may be considered a reason why the series ferroresonance is continuing even if a source voltage is

reducing.
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A : cross-section area (m°)

[ : flux path length (m)

N: number of coil turns

R : resistance ()

C : capacitance F

i : current (A)

v: input voltage (V)

@:magnetic flux (Wb)

Fig.4 Single phase transformer composing a series

ferroresonance circuit
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Table 1 Parameters used in the computation

4 : permeability (H/m) Fig. 1

- reversible permeability (H/m) | Fig.2

s : hysteresis parameter(€/m) Fig.3

A : cross-section area (m°) 48.0x 10°
1 : flux path length (m) 754x10°
N : number of coil turns 100

R : resistance (Q2) 1.0

C : capacitance F 1.0x10°
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