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Determination of Transformer Inductances using
Instantaneous Magnetic Saturation Curve

Yong-Tak Hyun and Chong-keun Jwa
Faculty of Electrical and Electronic Engineering, Cheju National University

Abstract - The saturated winding inductances
of a transformer are determined using the
instantaneous magnetic saturation curve. The
instantaneous curve is obtained from no load
saturation curve in rms form by a direct
piecewise linearized approach, then it s
represented by a four-term ploynominal
approximation. The saturated differential,
effective and apparent winding inductances are
computed from this curve, and these
inductances are compared with the measured
magnetizing inductance. The results show that
the relation of L,LL, exists and the
computed apparent inductance is more close to
the measured inductance.
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Fig. 1. Piecewise linear approximation
A—1t characteristic.
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Fig. 2. RMS saturation characteristic of
single phase transformer.

4(15)e] AsE ZAAs7) AN 4,=0.1107,
A2=0.2686. A3=0.5972, A4=1.6161 A9 g,
. 13, 49 #®E AR, XY A Uy H 1
o Byt

1. 4(15)9 A" A
Table 1. Computed coefficients of equation(15).

Coefficients ay as as a;

Computd

1.059 | -6.658 | 55.467 |-17.437
Values
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Fig. 4. Comparison of computed and
measured inductances.
{La‘apparent, Ld:differential,- Le:effective
and Lm:'magnetizing inductance)
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Table 2. Comparison of computed and
measured inductances.

Inductances(H]
Measured Computed
Ir{A) Lm Ld La Le
0.1892 | 1.3546 | 0.6140 | 1.1110} 1.1180
0.2060 | 1.3375 | 0.4730 | 1.0570 | 1.0150
0.2251 | 1.2719 1 0.3950 | 0.9910 | 0.8990
0.2492 | 1.2103 | 0.2990 | 0.9170 | 0.7810
0.2892 | 1.0813 | 0.2260 | 0.8080 | 0.6260
0.3422 | 0.9446 || 0.1690 | 0.6980 | 0.4880
0.4300 | 0.8139 | 0.1260 | 0.5730 | 0.3560
0.5400 | 0.6659 | 0.1010 | 0.4700 | 0.2620
0.6500 | 0.5706 j 0.0800 | 0.4020 | 0.2080
0.8300 | 0.4666 | 0.0660 | 0.3280 | 0.1560
0.9900 | 0.4030 ) 0.0560 | 0.2830 | 0.1280
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Table 3. Comparison of apparent and
magnetizing inductances.

Inductances(H]

Ir{A) La Lm Lml
0.1892 1.1110 1.3546 1.1202
0.2080 1.0570 1.3375 1.0906
0.2251 0.9910 1.2719 1.0594
0.2492 0.9170 1.2103 1.0378
0.2892 0.8080 1.0813 0.9530
0.3422 0.6980 0.9446 0.8527
0.4300 0.5730 0.8139 0.7433
0.5400 0.4700 0.6659 0.6238
0.6500 0.4020 0.5706 0.5407
0.8300 0.3280 0.4666 0.4474
(0.9900 0.2830 0.4030 0.3885
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Fig. 5. Comparison of apparent and
magnetizing inductances.
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