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Abstract: Pressure relief valves are commonly installed in transformers as pressure protection device and their de-
sign function is, in case of rise of internal pressure of transformer, to mitigate internal overpressure by releasing in-
sulating oil , thereby protecting the safety of the equipment structure. However, in recent years , explosion and fire ac-
cidents triggered by internal arcing faults in oil-immersed transformers have become more frequently and the pres-
sure relief valves did not play the effective protective role and their pressure relief protection has been questioned
by the industry. For assessing the protection effect of the pressure relief valves in case of arcing fault inside the oil
immersed oil transformer, in this paper the calculation model of internal fault oil pressure of transformer is set up
and the effect of various fault depths on pressure relief effect of pressure relief valves at different fault depths is sim-
ulated and studied.The simulation result shows that under the same arc energy and different depths of fault condi-
tions, the switcing-on time of the pressure relief valves is obviously different. When the fault occurs in the shallow
position near the top cover of transformer, the pressure relief valves can respond quickly.Under the arc energy of
2 MJ, the pressure relief effect of the pressure relief valves at the the central point of the top cover can reach 13.1% .
While, in case of the fault in the deep position , the fault point is far from the installation place of the pressure relief
valves, causing the operation of the pressure relief valves to be slower and the pressure relief effect of the pressure
relief valves is reduced to 9.3%.The study in this paper can provide theoretical reference for the optimization of de-
sign and layout scheme of pressure relief valves of transformer.

Key words: oil-immersed transformer; pressure relief valves; pressure relief effect; internal arcing fault; numerical
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Fig.1 Structure sectional drawing of pressure relief valve
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Fig. 5 Simulation results of pressure relief valve of case 1
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Fig. 10 Comparison of oil pressure at point 1 in case 3
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Table 2 Operation time of pressure relief valve in each case

1 4.2 8.2
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3 12.1 15.3
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Table 3 Comparison of pressure relief effect at different

fault locations
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