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Using electromagnetic field simulation analysis software to calculate the short-
circuit impedance of transformer

CAO Huichuan, BIAN Qingkai, WANG Yajing, LIU Tao, CHEN Junming, WU Wenlin
( Baoding Baoling Transformer Co., Ltd., Baoding 071000, China )

Abstract: A method by using electromagnetic field simulation analysis software which can calculate the
transformer short-circuit impedance from stored energy is introduced. Comparing with the results of conventional
calculation method, this method can obtain more accurate short-circuit impedance. Furthermore this method can not
only be used to get the short-circuit impedance of special transformer or reactor, which is difficult to be obtained
using conventional calculation method, but also be used to calculate and evaluate the short-circuit impedance of

multi-winding transformer in different field running conditions.
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Fig. 1 Internal structure diagram of transformer
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Fig. 2 Calculation model in X direction
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Fig. 3 Calculation model in Y direction
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Tab. 1 Coil parameters at maximum tapping

2 e 75 I % / I BT/ A 2 M H0/ A - [T
5 25.70 238.57 6 131.25
6 474. 60 238.57 113 225.32
7 25.70 238.57 6 131.25
8 87.00 1 587.30 138 095.10
9 52.00 238.57 12 405. 64
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Tab. 2 Coil parameters at rated tapping

5 [T % / [ LU/ A 22 [ 4/ A - T
5 25.70 262.43 6 744.45
6 474.60 262.43 124 549.30
7 25.70 262.43 6 744.45
8 87.00 1 587.30 138 095.10
9 52.00 0.0 0.00
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Tab. 3 Coil parameters at minimum tapping

2 e )7 5 IT5 %/ I L YL/ A 2 A/ A - [T
5 25.70 291.59 7 493.86
6 474.60 291.59 138 388.60
7 25.70 291.59 7 493.86
8 87.00 1587.30 138 095.10
9 —52.00 291.59 15 162.68
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Fig. 4 Distribution diagram of magnetic lines of two models at

rated tapping

Pass Triangles Total Energy(J) Energy Error (%) Total

1 107 3.80060E+003 408040.6799 b
2; 147 4.06689E+003 15027.3317

2 208 4,122 64E+003 4199.7620

4 291 4,15503E+003 1818.5714

5] 430 4,18430E+003 894.7255

6 696 4.20106E+003 415.7392

7 1195 4.20722E+003 165.1764

8 1828 4,22038E+003 62.8728

9 2849 4,22270E+003 33.3492
10 4393 4.,23041E+003 9.8162
11 6600 4.22896E+003 3.5450
12 9762 4.22660E+003 abealts)
13 14394 4,23033E+003 0.3963
14 21019 4,.22938E+003 (- akzfebry B
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Fig. 5 The calculation results of energy storage of the model

shown in Fig 2 for rated tapping

Pass Triangles Total Energy(J) Energy Error (%) Total P

ik 120 3.87064E+003 210139.7031
& 189 4, 48809E+003 11570.7064
&) 270 4,50692ZE+003 512.3335
4 398 4,.51232ZE+003 21.8599
5] 548 4,49651E+003 6.2648
6 867 4,.51588E+003 1557 05!
7 1258 4.51591E+003 0.8132
8 1774 4.51346E+003 0.3164
9 2556 4,51408E+003 0.1279
10 3745 4,51710E+003 0.0526
< >
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Fig. 6 The calculation results of energy storage of the model in

Fig 3 for rated tapping
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Tab. 4 Summary of energy storage calculation results under

maximum, rated and minimum tapping conditions

(pz: T)

fif i v 57 45 21 P 38 Y
SN 4591.92 4 675.22
W oy B 4229.38 4517.10
/oy 4324.06 4421.08
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Tab. 5 Summary of high voltage side parameters under

maximum, rated and minimum working conditions

L E/kV MEBEU/KY MHERIA  (UD/Q
BK 121.00 69.86 238.57 292.83
oy 4%
AiE 110.00 63.51 262.43 242.01
9y
e/
P 99.00 57.16 291.59 196.03
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Tab. 6 Inductive reactance calculation value of two models

under maximum, rated and minimum working conditions

L B2 A R FfEX/ @ EISHEALRHi(H X/ Q
IE NG 50.69 51.61
BE 4y 4 38.59 41.21
RN 31.95 32.67
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Tab. 7 Calculation result of unit value of inductive reactance

T AT 4 {8 E?gﬁ(ﬁﬂrz ?E’fﬁ(i)i’gTZ @Tﬁ(*%ﬁ%fﬁ
SN 17.31 17.63 17.47
BUE 7 B2 15.94 17.03 16.50
IR /Ny 16.30 16.67 16.48
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Tab. 8 Comparison of short circuit impedance results
(BAr: %)
(UE=NARC TS WA ATS
S 2 R
i 72

LR g
A

JeL B FH T

Wz ey

BRSHE 17.47 0.40 17.66 1.49 17.4

WE B 16.50 0.60 16.84 1.45 16.6

N EE 16.48% 0.0 16.70 1.21 16.5
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