Power Transformer Rupture and Mitigation

Transformer Tank Design Criteria per Current IEEE Standards:

· C57.12.10 Power Transformers:

·  “The completely assemble transformer shall be designed to withstand, without permanent deformation, a pressure 25% greater than the maximum operating pressure”.

· “Tanks shall be designed for vacuum filling in the field.”

The maximum operating pressure depends of the type of liquid preservation system selected:

· Sealed Tank:

Internal gas pressure will not exceed 69 kPa (10 PSI).

· Inert Gas Pressure:
Internal gas pressure will not exceed 55 kPa (8 PSI).

· Conservator Tank:
Internal gas pressure will not exceed 34 kPa (5 PSI).

Power transformer tanks are designed for vacuum filling in the field. 

Typical design pressure is 15 psi.
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Tank and Cover Design

Maximum un-braced panel between braces typically selected for a stress close to the yield stress of the material used. Resulting elastic deformations during pressure or vacuum can reach values of over 1 inch.

Section modules of the braces selected for a stress close to the yield stress of the material used.

Stresses in the corners of the tank can be high depending of the type of joints used:
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Higher Stress
Lower Stress


Position of the tank weld seams may result on higher stresses than expected due to variations in the welding process.

These seams can be a potential weak spot during an overpressure event and may lead to tank rupture.


Cover brace location, its size and size of inspection openings are key factors in the strength of the cover to withstand overpressure.


Cover edges are areas of highest stress. Condition of weld to the edge of the tank is critical for the tank and cover to withstand an overpressure.

High stresses on weld seams at the ends of the braces. Weld condition at these ends is critical.

Domed covers have a higher intrinsic strength than flat covers, reducing the probability of water accumulation and rust.

