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Numerical Simulation Study on the Elevated Base with Pressure Relief Device in

Response to Internal Arc Faults
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Abstract: In case of internal arc discharge in the transformer, if the pressure can not be effectively released, it will
lead to destructive explosition.Therefore, a numerical simulation study on installing pressure relief devices to trans-
formers is conducted to reduce explosion risk and economic losses.A pressure relief device with pressure relief valve
is installed on the elevated base model of transformer and, at the same time, the elevated base model without install-
ing pressure relief valve is set as the control group. The influence of pressure relief device on the anti-explosion of
transformer elevated base is compared and analyzed. The Autodyn software is used to set up the CEL multi-material
fluid-solid coupling model of the transformer elevated base for explosion simulation and dynamic result analysis. The
deformation cloud diagram and stress cloud diagram of the explosion dynamic response of transformer are obtained.
By comparing with the test results, the reliability of the coupling model is verified through comparison with the test

results. On this basis , the pressure curve and stress curve of the explosion dynamic response are obtained by
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arranging the measuring points on the inner wall of the elevated bushing of transformer. The overpressure distribution

on the inner wall of the closed device during the implosion process is mastered , and the implosion pattern is revealed

further. The results show that compared with the simulation results without setting pressure relief device, installation

of pressure relief device with pressure relief valve can safely and reliably prevent overpressure burst damage of trans-

former. The study results are helpful to the reasonable optimization design of explosion-proof device of transformer

and avoid the complexity and danger of the real size simulation test of the arc discharge inside the transformer tank.

Key words: transformer; elevated base; explosion-proof; pressure relief valve ; numerical simulation
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Fig. 1 Model of a elevated base with pressure relief device
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Fig. 2 Overall stress cloud diagram of elevated base without pressure relief valve at different times
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Fig.3 Timing curve of the circumferential measurement point at the top of the elevated base without the pressure relief valve
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Fig. 4 Overall stress cloud diagram of elevated base with pressure relief valve at different times
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