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Analysis of explosion on 35 kV voltage transformer in 500 kV substation

DONG Ji-min
(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049,China)

Abstract: This paper deals with the process -of a multiple fault occuring on non-earthed neutral system, which originates from
two-phase grounding fault and non-fault phase voltage rising simultaneously, thus causing arc-grounding overvoltage and probably
driving the voltage transformer saturated, resulting in ferro-resonance. In this paper, based on actual fault wave-form recorded data on
a 500 kV substation and phasor analysis, the type of the fault and the causes of 35kV PT explosion are analyzed in a quite clear and
effective way. Furthermore, measures are proposed to prevent such faults. Fault investigation on the spot shows that the analysis

in this paper is valid and enables substation operator to identify such faults quickly and avoid serious consequences.
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Fig. 1 Two-phase grounding fault with transition resistance
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Fig.2 Voltage vector after two-phase grounding, R, > R,
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Fig.3 Phase C arc-grounded and phase A and B grounded

with resistance
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Fig. 4 Single-phase equivalent circuit
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Fig. 5 Voltage vector, phase A and B grounded through

transition resistance
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Tab.2 35kV PT voltage and CT current

FAF 35kVPT BLFE/V F 735 35kVCT EBi/A
WOl B c 34 A B c 3k
& | 110.088 | 93.509 | 23.621 | 78.640 | 0.034 | 0.012 | 0.013 | 0.018
Wi | 114.584 | 99.187 | 30.843 | 85.743 | 0.038 | 0.016 | 0.011 | 0.012
#o| 135,182 | 115.022 | 102.010 | 134.498 | 5.445 | 2.694 | 2.697 | 0.043
B | 72.248 | 50.578 | 73.891 | 270.645 | 5.375 | 3.532 | 3.878 | 0.041
B | 118.277 | 112.202 | 114.698 | 248.144 | 5.175 | 5.825 | 5.853 | 0.049
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Fig. 6 Voltages vector after two-phase grounding and

non-fault phase arc-grounding
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Tab.3 35kV PT voltage in the process of fault
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