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Leakage Inductance Estimation of Y—A Transformer
Using the Least Square Method
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Abstract - This paper proposes a parameter estimation technique of a power transformer. Based on the combined
equation, it estimates separately the primary and secondary leakage inductances using the least square method from the
instantaneous voltages and currents in the steady state. The performance of the proposed technique was investigated by
varying the cut-off frequency of the filter and the number of samples per cycle. The estimated values are obtained based

on the average value for 41 cycle.
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Table 1 Cut-off frequency of a lowpass filter

(@) Ns = 1282 &<

fo 3R Lijlad 2AFAT Lp|Lpd) 23H & 2.3
(Hz) | (mH) (%) (mH) (%) (%)
3840 7578 0.81 1573 -0.86 0.83
1920 7591 0.65 1.570 -0.69 0.67
960 | 75.82 0.76 1572 -0.81 0.78
480 | 7496 1.89 1.590 -196 193

(b) Ny = 1922| &%

fo 3R Lylln®) 2 AHFAE Lo|lpd] 93} & 23
(Hz)| (mH) (%) (mH) (%) (%)
3840| 76.03 048 1.568 -0.55 052
1920| 76.09 0.41 1.567 -0.47 044
90 [ 75.9 058 1.569 -0.64 0.61
480 | 75.03 1.80 1.589 -1.89 1.85
32 Rsts 2/ 8 3
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Table 2 Half the load

(@) Ns = 1282 &%

N; = 1289 W9 AFolx, (b)= N, = 192¢

Lo |FRE La|Lu® 3HFAE Lp|led) 23 & 23
(Hz)| (mH) (%) (mH) (%) (%)
38401 75.94 0.61 1.569 -0.62 0.61
1920} 7597 0.56 1.568 -0.57 057
960 | 75.74 0.87 1573 -0.87 0.87
480 | 7381 339 1.613 -3.43 341

(b) N; = 1922] # <

fo |FAT LajLn®l 2L FAE Lp|Le®) 23 3 23
(Hz)| (mH) (%) (mH) (%) (%)
38401 76.10 0.40 1.566 -0.42 0.41
1920 76.09 0.40 1.566 -0.43 0.42
960 75.84 0.74 1571 -0.77 0.75
480 73.87 332 1612 -3.37 3.35
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Table 3 Half the rating voltage

(@ Ns = 1282 &%

fo |38 Lu|Ln®) 22 FAT Lp|Lpd] 23 F 23
(Hz)| (mH) (%) (mH) (%) (%)

3840| 175.73 0.88 15.74 -0.93 0.90

1920 75.96 0.57 15.69 -0.62 0.60

960 | 7596 0.58 15.69 -0.63 0.61

480 | 7491 1.95 1591 -2.02 1.99

(b) Ns = 1929] &<

L |FARAE La|Ln®) S3HFAS Lo|led) 23 % 24
(Hz)| (mH) (%) (mH) (%) (%)

3840 76.06 0.45 1567 -0.51 0.48

1920 76.17 0.30 1.565 -0.37 0.34

90 | 76.12 0.37 1.566 -0.44 0.41
480 | 75.07 175 1.588 -1.84 179

=z 4 [Ae| 0|8 MAN AL 10%=2 JHs HS
Table 4 Ten percent of the rating voltage

(@) N, = 1282 A=<

fo |3RE Lu|Ln9) S A|FAT Lp|led 23 % 23

(Hz)| (mH) (%) (mH) (%) (%)
3840 7530 144 1584 ~1.58 1.51
19201 7546 1.24 1.581 -1.36 1.30
960 | 75.31 143 1.584 -157 | 150
480 | 75.11 1.70 1.588 -1.85 1.78

(b) Ns = 192¢8] B2

Lo |FAT Ly|Lnd) 23H5FAF Lp|les 23H & 22}

(Hz)| (mH) (%) (mH) (%) (%)
3840 7558 1.08 1578 -1.21 115
1920 75.88 1.08 1.578 -1.22 1.15
960 | 75.36 1.37 1.583 -152 1.45
480 | 75.12 1.68 1.588 -1.86 1.77
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Table 5 Double leakage inductance

(Ln = 152.81mH, Lz = 3.11838mH)

(a) N; = 1289 4%
fo |FAT Ly|LnY XFAT Lpllpd 24 & o3
(Hz)| (mH) (%) (mH) (%) (%)
38401 15251 0.20 3.126 -0.25 022
1920 152.34 0.31 3.130 -0.36 0.34
960 151.89 0.60 3.139 ~-0.65 0.63
480 149.01 249 3.199 -2.58 254
(b) Ns = 1929 Z#=
fo (FRT Li|Lu® 235 Lpllpd 23 & 23}
(Hz)| (mH) (%) (mH) (%) (%)
3840 152.89 -0.05 3.119 -0.01 0.04
19200 15264 0.11 3.124 -0.18 0.15
960 | 15213 0.44 3.134 -0.52 0.48
480 | 149.14 2.40 3.197 -2.52 246
= 6 TA oldeiAol 37|17} 1/2ule B
Table 6 Half the leakage inductance
(Ly = 38.2025mH, Lp = 0.77957mH)
(@) Ns = 1289 =%
fo |53A Ly|LnS) 23 FAT Lp|Lpd) 23 & 22
(Hz)| (mH) (%) (mH) (%) (%)
38401 37.85 0.92 0.787 -0.98 0.95
1920 37.96 0.63 0.785 -0.69 0.66
960 3795 0.67 0.785 -0.72 0.69
480 3764 1.46 0.792 -1.54 150
(b) Ns = 1928] 2%
fo |5FRE Lu|LnY 2AHFAT Lplled 23| F 23}
(Hz)| (mH) (%) (mH) (%) (%)
3840 38.02 0.49 0.734 -0.56 0.53
19201 38.07 0.36 0.783 -0.43 0.39
960 38.03 0.46 0.784 -0.54 0.50
480 37.68 1.36 0.791 -1.46 141
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