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The Effect of Equivalent Circuit Parameters on the Transformer
Magnetizing Inrush Current Calculation

Jwa Chong-keun

Summary

T-type equivalent circuit, composed by test data, is used to calculate the transient magnetizing

currents. Using this circuit, the method of determining circuit parameters considered the effect of the

parameters variation as well as the method of computing inrush currents.

The results obtained are as follows;

1) To determine the circuit parameters. primary winding-resistance measurement. open circuit test, shon

circuit test and hysteresis characteristic measurements are required.

2) The value of r,.measured by primary winding-resistance measurement. should be converted into the

resistance at 25C.

3) The core loss resistance(r,) is necessary to compute the magnetizing inductance.
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Table 1. Equivalent circuit parameters

r; (at 25C) 0.25194 0
o 642,86 0
¢ 1,485 x 1074 H
¢y Cat rated voltage) 1.88025 H
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Fig.1. Equivalent circuit at no load

o] FEENEEMT oISl Efol Hab o B
L2 iR Eigtel ohel Hstebe IRRBEHES
7b=1ef Fig. 28] BE#@BN 4 (0= An/ a2 T
ghet,

AW |
0.6 A B
04
02
L 1 1 1 1 J. 1 1 1 1 1 y e ] 1
0 1.0 20 30 i.(A)

Fig. 2. Magnetization curve
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Table 2. Coefficients of equation (1) and (2)

Current range a b
0= y,<0.1 —0.09458 —12.50014
0.1 = i <0,2 0.39613 9.02887
0,25 m<0.4 0,40597 8,44795
0.4<4,<0.8 0,42528 6.38001
0,8<1,<1.6 0,43313 4.65793

Current range C d
fm2 1.6 0.00545 0.42416
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Fig. 3. Flow chart for the solution procedure
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Fig. 5. Computed waveform at8: (r, variation)
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Fig. 6. Measured waveform at 9,

Voltage 10V/div; Current 20A/div
. Time base 10ms/div.
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Fig. 7. Measured waveform at 0,
Voltage 10V/div; Current 20A/div
; Time base 10ms/div.
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Table 3. Cofficient of equation (1) and
(2) {rm neglected)

Current range a b
0<4,<0,1 —0,09437  — 1134222
0.1=4,<0,2 —1.30567 —1,41857
0.2 1< 0.4 0,56%41 6.97636
0.4<§n< 0,8 0.62024 4,94580
0.8 im< 1.6 0.63406 4,00803

Current range c d
fm > 1,6 0.01078 0,61578
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Fig. 8. Computed waveform at 8, (fm neglected)
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