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Abstract: In the VSC-HVDC transmission system, metallized film capacitors serve as core energy storage
components, and their reliability directly affects safe operation of the power grid. As for the the failure issues
due to manufacturing defects in projects, in this paper the failure mechanisms of such four typical defects
as winding, metallization, casting and impurity intrusion are systematically studied. Through such multi-
dimensional tests as inter-electrode voltage withstand , impulse discharge, and accelerated aging under AC
and DC conditions and also in combination with capacitance degradation as well as dielectric loss character-
istic analysis, the failure of defects under different stress conditions are revealed. The capacitance sensitivity
factor is used to quantify the defect sensitivity of different tests. The results show that inter-electrode voltage
withstand is most sensitive to metallization defects, the impulse discharge is most sensitive to the winding
defects, the DC voltage accelerated aging is most sensitive to casting defects, the DC superimposed power
frequency AC is most sensitive to casting defects, and the DC durability is most sensitive to the winding
defects. The defect protection strategies are proposed based on the defect mechanism, providing theoretical

and technical support for enhancing capacitor reliability.
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