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Abstract: To study the stress distribution in the new separate on-load tap changers (OLTC)
during arc faults and verify the reliability of OLTC separate arrangement, the impact pressure
during arc fault initiation and bubble expansion stage are calculated based on arc energy and gas
production characteristics. The pressure wave transmission model of the arc faults is established.
The acousto-solid coupling simulation method is used to calculate the coupling effect of pressure
field and stress field, realizing the conversion between fluid pressure wave and solid elastic wave.
Additionally, the pressure transmission model for internal arc faults in separate OLTCs is
established to obtain the internal pressure and structural stress distribution characteristics of

switching oil chamber and split oil tank. The results show that the peak pressures at the top and
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bottom of the oil chamber after the arc fault are 1. 59 MPa and 2. 95 MPa respectively. The

corresponding peak structural stresses at the top and bottom of the oil chamber are about 90 MPa

and 440 MPa respectively, presenting a risk of cracking at the bottom of the oil chamber. In the

case of leakage at the bottom of the oil chamber, the peak stress of over 250 MPa at the top of the

oil chamber will result in the damage at the bottom of the oil chamber, further threatening the

reliability of the oil chamber structure. The conclusions of this paper can provide a theoretical

basis for the failure analysis of OLTC oil chamber structure rupture and the refinement of the

design of new OLTC separate arrangement.
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Fig. 1 Schematic diagram of the OLTC switching process and

arc generation
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Fig. 2 Topography of rupture of the structure in arc
fault OLTCMY
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transformer OLTC
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fault source setting
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Fig. 7 Comparison of calculated and measured pressure

of OLTC switching oil chamber inside wall
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Fig. 10 Pressure distribution inside the separate oil tank
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Fig. 13 Stress distribution in part of the separate oil tank
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