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A Study on Development of High Voltage Mica Capacitors

FoHE W& E R
(Eui-Jung Yun - Cheal-Soon Choi - Jae-Wook Kim - Dong-Hyuk Lee)

Abstract - In this work, ultra high-voltage (17 - 50 kV AQC), reliable 80 pF mica capacitors for partial discharge
system application were investigated. Mica was used as the dielectric of the capacitors. Using the conservative design
rule, over 3 individual 50 gm thick mica sheets with a size of 30mmx35mm were used with lead foils to form a parallel
capacitor element and 20 mica sheets were interleaved with lead foils to form a series stack of parallel capacitor element
to meet the requirements of the capacitors. The dimensions of the fabricated 80 pF capacitors for 17 kV AC and 50 kV
AC were 90 mmx90 mm and 95 mmx180 mm, respectively. The high—frequency characteristics of the capacitance (C)
and dissipation factor (D) of the developed capacitors were measured using a capacitance meter. The developed
capacitors exhibited C of 795 - 875 pF, had D of 0.001% over the frequency ranges of 150 kHz to 50 MHz, had a
self-resonant frequency of 65 MHz, and showed results comparable to those measured for the capacitors prepared
recently by Adwel'™ The developed capacitors also showed excellent characteristics for thermal shock test and

temperature cycling test.
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Table 1 Summary on  specifications  of  epoxy-mica
capacitors designed in this study
Parameters Values
Capacitance Value (pF) 80
Dissipation Factors (%) <0.05
Range of Temperature(’C) -35~135
Maximum AC Voltage(kV AC) 17, 50
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Fig. 1 Equivalent circuit of epoxy-mica capacitor designed
in this study
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Fig. 2 Schematic diagram of
epoxy—mica capacitors

fabrication process for
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Fig. 3 Epoxy-mica capacitors fabricated in this study : (a)
80pF 17kV AC, (b) 80pF 50kV AC
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Fig. 4 Impedance—frequency characteristic of fabricated

epoxy—-mica capacitor compared with that of Adwel
sample
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Fig. 5 Dissipation factor-frequency characteristic of fabricated
epoxy—mica capacitor compared with that of Adwel
sample
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Fig. 7 Thermal shock test condition applied for epoxy-mica
capacitors developed
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Table 2 Summary on resuits of thermal shock test

Parameters Before test After test
Capacitance (pF) &7 30 &7 80
Maximum AC Voltage 18 50 18 =0
(kV AC)
Dissipation Factor (%) | 0.03 0.04 0.03 0.04
hAppeaml’lce Condition OK OK OK OK

C 8 16 24 32 40 48 55 B4 72 BO BB 36
T ime (hr)
a8 8 2T Cycling Algoll Al2E =A

Fig. 8 Condition used for temperature cycling test
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Table 3 Summary on results of temperature cycling test
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Parameters Before test After test
Capacitance (pF) &7.5 83.5 87.3 83.2
Maximum AC Voltage 18 = 18 =6
(kV AC)
Appearance Condition OK OK OK OK
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