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Abstract

In recent years, the short-circuit fault of power transformer occurred frequently and seriously af-
fected the reliable operation of power grid. So it is necessary to analyze the short circuit perfor-
mance of transformer windings in theory. This paper has taken a three-phase three limb trans-
former of 220 KV for an example, and the 2-D transient axisymmetric electromagnetic field and
3-D electromagnetic field are both studied by ANSYS. The leakage magnetic field and the short-
circuit force in each winding are both calculated and analyzed during three-phase short circuit.
Then the distribution rules of them are concluded. By comparing the results of transformer
winding’s disintegration test, the analysis results are verified. The research conclusion may pro-
vide a reference to the analysis of the short-circuit fault of the power transformer.
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Figure 1. Three-phase symmetrical short-circuit equivalent resistance circuit of transformer; (a) Three-phase symmetrical
short-circuit equivalent resistance circuit of transformer’s high voltage side; (b) Three-phase symmetrical short-circuit
equivalent resistance circuit of transformer’s medium voltage side; (c) Three-phase symmetrical short-circuit equivalent re-
sistance circuit of transformer’s low voltage side
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Figure 2. 2-D axisymmetric simulation model of transformer
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Table 1. The multiple of three-phase symmetrical short-circuit peak current
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Figure 3. 3-D simulation model of transformer
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Figure 4. 3-D simulation model of transformer; (a) High voltage side; (b) Medium voltage side; (c) Low voltage side
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Figure 5. Axial magnetic field distribution of three-phase symmetrical short-circuit of transformer’s low voltage side
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Figure 6. Radial magnetic field distribution of three-phase symmetrical short-circuit of transformer’s low voltage side
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Figure 7. Average axial magnetic field distribution of three-phase symmetrical short-circuit of transformer’s low voltage
side
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Figure 8. Average radial magnetic field distribution of three-phase symmetrical short-circuit of transformer’s low voltage side

8. REXFRIGEIR T INRME D

4. 00E+04
3. 00E+04f
=
{gz. 00E+04}
= 1. 00E+04

& 0. Q0L+00f Fa:x 1237 o LA 1
~1. 00E+04} 36 4l 4
~2. 00E+04t
-3. 00E+04f ZSEHER
4. 00E+04- — CURGEA ---ThESeA i RS

Figure 9. Axial magnetic force distribution of three-phase symmetrical short-circuit of transformer’s low voltage side

9. REXFRIGREM SIS



P A s 2 L e 1 e T 37 % L 3 SR LRI

RESA R ARR AW, T EF R LR ™ E AT ;

Hh s SR 2 Je) A A AR 1T B

e S AF AR R AR, (B BR S Se A P S St A & .

SRAUANE DL 11 Frs, PP 2OAE i 0 ) FRon SedUR AR AR AL, X — S8R IAIE T 7K
L.

Table 2. The basic parameters of a 220 kV transformer
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Figure 10. Radial magnetic force distribution of three-phase symmetrical short-circuit of transformer’s low voltage side
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Figure 11. Winding deformation of 220 kV transformer; (a) Low voltage winding of transformer; (b) Medium voltage
winding of transformer; (c) High voltage winding of transformer
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