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The Explosion Prevention Method for Electrolytic Motor Start Capacitors
using Current Characteristic
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Abstract - In this paper, we investigated fire cases those are believed to be caused by explosion of a electrolytic motor start
capacitor. Using two types of commercially available electrolytic motor start capacitors, capacitor current and the possibility of
capacitor explosion were tested. And the ignition possibility of the internal material leaked from a capacitor was also tested. In
addition, experiments were conducted to see if the fire could spread when a capacitor was exposed to an external flame. From
our test we observed that the current of the electrolytic motor start capacitor rose continuously to a certain level by product,
if the capacitor was continuously energized with working voltage, and then the capacitor was exploded. The gas and liquid
leaked from the capacitor by the explosion could ignite by an electric arc and an external flame. The capacitor current at
explosion was different product by product, but each product had a certain current level at explosion. And the increase rate of
the capacitor current until explosion was 24% and 31% for the products used in the experiment. We proposed the capacitor
explosion prevention method that cuts off power when the capacitor current rises to a certain threshold level. The proposed
method can be used if the current of the applied electrolytic motor start capacitor rises continuously and then the capacitor is
exploded at a certain current level when the capacitor is energized continuously.

Key Words : Electrolytic motor start capacitor, Capacitor explosion, Capacitor current, Explosion prevention
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Fig. 1 Photos of fire case 1[2]
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Fig. 2 Photos of fire case 2[2]
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Fig. 3 The general structure of the electrolytic motor start
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Fig. 4 Classical equivalent model for electrolytic capacitor
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Fig. 5 The shape and internal structure of capacitor sample
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Table 2 Capacitor Sample A experiments - Temperature,

[EdA% 23] (EHeE 54) Current
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U 88 Capacitor EH =S HH =S =y
3285-20 GL-220 > 5 - 5 AlZH
No. 2r FSESS = rSESS [s]

[c] [A] [c] [A]

A-1 20.4 124 56 154 232
220 V A-2 20.2 12.2 54 156 209
60 Hz A-3 205 123 51 153 186
A-4 203 12.3 55 152 241
I8 7 A% 1 - AWAIE EXARE 2 FHE =3 A-5 20.2 12.7 55 156 256
Fig. 7 Experiment diagram 1 - measurement of capacitor Avg. 20.3 124 54.2 154 224.8

current & surface temperature
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Table 3 Capacitor Sample B experiments — Temperature,
Current
B .
Capacitor EH =2 A =2 ;’] 5
No. er | d% | ex | Ax |
[l [A] (] [A]

B-1 20.5 18.3 96 23.8 60
B-2 20.3 196 128 24.8 69
B-3 20.3 19.1 135 25.5 58
B-4 20.6 20.3 131 25.6 63
B-5 20.1 18.1 136 25.1 61
Avg. 204 19.1 125.2 25.0 62.2
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Fig. 8 Experiment flow chart 1 - measurement of capacitor
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Fig. 9 Experiment diagram 2 - measurement of capacitor
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Fig. 10 Experiment flow chart 2 - measurement of capacitor
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Table 4 Capacitor Sample A & B Measurement — Voltage,
Current, Phase Difference

Capacitor QI7y Mt SRS QAR
No. [v] [A] [’]
A-6 170.1 9.98 87.1
A-T 167.0 9.74 87.1
B-6 150.9 12.91 85.1
B-7 151.2 12.96 85.1

B 5 AWAIE HE AQ BY QulEA, ESR, HHEA, A
g AL 2t

Table 5 Capacitor Sample A & B Calculation — Impedance,
ESR, Reactance, Power

Capacitor ogﬂA ESR ZAEA | AHIEY
No. - ] [Q] (@] (W]
A-6 17.04 0.87 17.02 86.8
A-T 17.15 0.88 1712 83.3
B-6 11.69 1.01 11.65 167.9
B-7 11.67 1.01 11.62 168.9

B 6 uF 220 V QUL Al SHARFRY 4HAY
Table 6 Capacitor Current & Power Consumption being
applied with 220 VAC

Capacitor SRRF 2HEY
No. [A] (W]
A-6 12.91 145.0
A-T 12.83 144.9
B-6 18.82 357.7
B-7 18.85 358.9
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Fig. 12 Exposure experiment to an external flame with
capacitor sample A & B[2]
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Fig. 13 Current carrying test of internal material from
capacitor sample B[2]

I 14 AAE ME BolA KEE WE E29 Fst Al”([2]
Fig. 14 Ignition test of internal material from capacitor
sample B[2]
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