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Fig.1 Waveforms of magnetic inrush
current of transformer
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Fig.2 Linear transformer model
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Fig. 6 Simulation results of virtual third harmonic

component of transformer magnetic
inrush current without load
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Table 1 The character analysis of I;/I, in transformer

three phases magnetizing inrush

ﬁﬁi}ﬂ *EEIJ a/(o) Ip Br/Bm 13/11 Iamax/Ilmax

A 30 3.85 0.7 0.258

1 B —90 2.45 —0.1 0.524 0. 382
C —210 5.41 —0.7 0.253
A 30 4.32 0.7 0.581

2 B —90 2.33 —0.3 0.663 0. 557
C —210 5.41 —0.7 0.186
A 30 5.21 0.7 0.306

3 B —90  2.69 —0.5 0.375 0. 357
C —210 5.88 —0.7 0.206
A —30 5.74 0.7 0.155

4 B —90 2.70 —0.7 0.256 0.253
C —210 5.88 —0.7 0.204
A 0 5.00 0.7 0.225

5 B —120 2.36 —0.3 0.137 0. 225
C 120 3.74 —0.7 0.312
A 0 4.81 0.5 0.246

6 B —120  2.47 —0.3 0.034 0. 246
C 120 3.04 —0.3 0.457
A 0 4.24 0.3 0.329

7 B —120 2.32 —0.3 0.034 0. 334
C 120 2.62 —0.3 0.674
A 60 3.56 0.7 0.201

8 B —60  3.59 —0.5 0.484 0. 342
C 180  6.40 —0.7 0.188
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STUDY ON THE SIMULATION OF TRANSFORMER DIFFERENTIAL PROTECTION BASED
ON VIRTUAL THIRD HARMONIC THEORY

Hu Yufeng, Chen Deshu, Yin Xianggen, Zhang Zhe
(Huazhong University of Science and Technology. Wuhan 430074, China)

Abstract: Aiming at the transformer differential protection based on virtual third harmonic theory, this paper introduces
concretely how to build the transformer simulation model using the ATP program. The detail simulation results applying the
new theory in different conditions are obtained, which show the feasibility of the new theory and the selective scopes of

protection setting.

Key words: differential protection; virtual third harmonic restraint; alternative transient program (ATP)
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