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Research on Key Issues of Performance, Faults and Applications of High - voltage Self - healing
Capacitor and Its Device
ZHAO Yanjun, ZUO Qianglin
(Wuxi Sunking Power Capacitor Co., Ltd., Jiangsu Wuxi 214177, China)

Abstract: The ersearch on dry - type self - healing capacitor is performed. Starting from its characteristics,
the issues due to breakdown mechanism variation is analyzed, andthe differences between base-film and
roughened-film polypropylene granules is briefly described. Based on the characteristics of metallized film
circular elements, the influence of winding tension on self-healing energy is analyzed, and the conclusion
that the maximum pressure between the film layers is directly proportional to the element diameter is made.
The causes of large losses due to thin conductive plate of self - healing capacito are discussed. The “purification”
barrier effect of oil-immersed all-film capacitor is introduced and the reasont that the temperature rise of
shell of the self-healing capacitor is higher than that of oil-immersed one is analyzed. Based on the theory of
heat conduction, an analysis on the insulation and heat dissipation problems of dry - type capacitors is
conducted and the reduction of the insulation voltage to the shell is suggested. For 10 kV capacitor device,
a graded insulation design is proposed and the insulation level of the system is undertaken by the insulation
platform. Furthermore, the the existing problems of such non - electrical protection as temperature protection
and over - pressure protection are analyzed and suggestions are proposed. As for the stepless capacitance
vriation of self - healing capacitor, the internal fault protection issues are discussed, and the concept of
coordination between capacitance decay and fault protection, as well as the concept of safe capacitance
decay are proposed. Based on the IEC 63210 standard, it is recommended to verify the reliability of safe
capacitance decay through destructive tests.

Keywords: dry type capacitor; self - healing; high voltage capacitor bank; graded insulation; safety
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Fig. 1 Relationship between membrane pressure and
element diameters
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Table 1 Relationship between tané and compaction coefficient of all-film capacitor
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Fig. 3 Relationship between tané and compression
coefficient of capacitor
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Fig. 6 Typical layout of 10kV high voltage self-healing capacitor device
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Table 3 Calculation of unbalanced voltage protection setting for 10kV capacitor device
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