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A Study on the Design and Fabrication of High Performance Large Current Mica
Capacitor for Energy Storage Facility Applications
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(Myunghee Jung * Eui-Jung Yun)

Abstract - In this study, large-current (75 - 400 A),

high-voltage (500 - 1000 Vims), reliable capacitors with

capacitances (C) of 100 - 1000 nF were developed for energy storage facility applications. Mica was used as the
dielectric of the capacitors. In order to form a parallel stack of a capacitor element, 50 um thick mica sheets with a size
of 30mmx35mm were used with lead foils for the plate lead type of mica capacitors (HCM-L), while the same sizes of
mica sheets coated by Ag paste were employed with lead foils for the parallel plate terminal type (HCM-C). The
developed capacitors exhibited well behaviored device characteristics which meet the requirements of the capacitors. The
developed capacitors also showed excellent characteristics for thermal shock test. The stability characteristics of
developed capacitors for large current stress was superior to those measured for the capacitors prepared recently by
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Table 1 One example of specifications of large—current mica
capacitors designed in this study

Capacitance Value (nF) 100
Current Value (A) 75
Maximum Voltage (Vims) 500
Maximum Frequency (kHz) 200
Dissipation Factor 0.0005 <
Range of Temperature(°C) -35 ~ 135
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Fig. 1 Equivalent circuit of large—current mica capacitors
designed in this study
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Fig. 2 Two structures of large-current mica capacitors
fabricated in this study: (a) plate lead type (HCM-L),

(b) parallel plate terminal type (HCM-C).
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Fig. 8 Schematic diagram of fabrication process for

large—current mica capacitors
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Fig. 4 Photographs of two structures of large—current mica
capacitors fabricated in this study : (a) 300nF/150A/

500Vims  (40mmx45mmx 25mm; HCM-L  type), (b)
100nF/75A/500V s (38.5mmx43.5mmx29 5mm;  HCM-C
type)
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Fig. 5 Capacitance-frequency characteristics of large-current
mica capacitors fabricated in this study : (a) 300nF/
150A/500Vims (HCM-L type), (b) 100nF/75A/500V ms

(HCM-C type).
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Fig. 6 Thermal shock test condition applied for large-current
mica capacitors developed.
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