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Simulation research on the operating characteristic of transformer differential protection

NING Duo', YOU Lei', LI Yingchun!, SONG Lingfang', YOU Baoshan®
(1. College of Electrical and Information Engineering, Shaanxi University of Science and Technology,
Xi’an 710021, China; 2. State Grid Baoji Power Supply Co., Ltd., Baoji 721001, China)

Abstract: In order to solve testing issues of protective relaying equipment in actual projects, the simulation is made to
analyze the microcomputer-based transformer protective relaying equipment by using MATLAB. For transformer
differential protection, the analysis is built based on the 110 kV unilateral power two windings transformer power system
model. This paper analyzes the relationship between magnetizing inrush current with remanence and closing initial angle,
as well as the situation about harmonic contents in inrush current. In view of this situation, the second or third harmonic
restraint principle and general percentage restraint differential protection principle are used to study the operating
characteristic of differential protection equipment. According to simulation results analysis, parameters for real device are
set. In this way, experimental data tested on actual device are obtained. The experiment results show that this method is
effective in testing microcomputer-based transformer protective relaying equipment, proving the practical value.
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Table 1 Selection of current transformer ratio
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Fig. 4 Diagram of high voltage side current waveform
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Fig. 6 Harmonic analysis of A phase magnetizing inrush current
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Table 3 Characteristic parameter of A phase inrush current

A RAE/A AL () WIS (%)
0 Hz(DC) 5.90 90.0 71.54
50 Hz(Find) 8.25 0.0 100
100 Hz(h2) 1.60 985 19.34
150 Hz(h3) 0.71 108.5 8.61
200 Hz(h4) 0.06 113.7 0.77
250 Hz(h5) 0.21 0.0 2.50
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Table 4 Characteristic parameter of B phase inrush current

PR IR/ A AEAE(®) W (%)
0 Hz(DC) 23 270 82.39
50 Hz(Find) 2.79 90.9 100
100 Hz(h2) 053 0.0 19.17
150 Hz(h3) 025 0.0 9.02
200 Hz(h4) 0.05 0.0 1.81
250 Hz(h5) 0.06 100.4 2.07
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Table 5 Characteristic parameter of C phase inrush current
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200 Hz(h4) 0.05 0.0 1.80
250 Hz(h5) 0.06 100.4 2.06
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