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Abstract

Power frequency AC withstand voltage testing remains the most direct and effective method for evaluating the main insulation
strength of power transformers. However, the “capacitance rise phenomenon” caused by capacities load characteristics in tested
transformers often results in applied insulation voltages exceeding the measured values from test power supplies, posing significant
risks to test accuracy and equipment safety. This paper thoroughly analyzes the physical mechanisms of capacitance rise, establishes
an equivalent circuit based on a centralized parameter model, and elucidates the voltage rise mechanism through vector analysis.
Key influencing factors such as test frequency, transformer-to-ground capacitance, and short-circuit impedance are systematically
discussed. Finally, through practical operational comparisons, the effectiveness and applicability of major countermeasures—
including high-voltage side direct measurement, series resonance compensation, shunt reactor compensation, and computational
correction—are evaluated. The study conclusively identifies high-voltage side direct measurement as the fundamental solution to
eliminate capacitance rise errors, providing crucial guidance for standardizing testing procedures and ensuring reliable insulation
evaluation.
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