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(Analysis for Thermal Distribution of Low—voltage Condenser by the Variance
of Voltage & Frequency)
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Abstract

Power capacitor has been used to compensate for the low power factor of inductive load and to
reduce harmonics generated by the power conversion device with reactor.

The increase of voltage and current and thermal generation are extremely hard on the life of
condenser. Current will be increased, provided that voltage and frequency of condenser increase also.
The increase of voltage and frequency justly extends thermal generation. Both act on insulation stress
and can afford to premature fault

In this paper, we measured thermal distribution of condenser with infrared rays camera in case of
variance of voltage and frequency. We were assured that the increase of voltage and frequency
produces high heat and exceedingly shortens the life of condenser.
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Table 1. Life evaluation by frequency variance
T 1lpul A ¥ 1.3[pu] At

60[Hz] 0.780 0.056

120[Hz] 0.734 0.045

180[Hz] 0.644 0.040

240[Hz] 0.563 0.041

300[Hz] 0.458 0.028

360[Hz] 0.459 0.029

420[Hz] 0.356 0.015
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Fig. 1. Variable voltage variable frequency device
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Table 2. Temperature distribution at start & 13hour
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Table 4. Temperature distribution at start &
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Fig. 2. Temperature variation by frequency
(rated voltage)

D

2% 2004 AR A

&
gewsl F9lemsle] Aols vehd Aoltk 60
_9_ o

[Hze] Fsh5=4 HAA% A% 48l
U 221 53 Folw 2w A Aolzh g,
Fo7} Skl weh LEAE 6% Fold e o
F ik

a7 2004 & 5 9lse] Fut FA1E AS A
GoIsF o] 2l WA Ao Sl
Ao WAl A ol e & & ATk Lwt F

e 127Nl Tt B A9 ART 9
ARk] A3 thgls £57b 1 ol BHekA 2
1 EsRE AE ¢ Uitk Foke Z7h0 e
LA QS FolAA, 53k 67k] A% 1
ZH2jo] thi ZolE glo] Solstrha & 4 gtk 7
A} mzvte] 797k T Aol s L2}
ol iz Tl ols) ERM ] fAA EAE A
gl RN HeEo] o} Shgel w17] v
solt),

T 194 F5H7t U0 Aot F
SLEAE 100C] olstel e, 240011 ol ol A
W00CH 259k 5ith, ol2l 25 4 @< 2200
& AT T ditolalR ZolE 5 )

rlr

30

—4—60Hz -m-120Hz —&—180Hz —m-240Hz m-300Hz
360Hz 420Hz

25

20

2=t
o

L o - T = |

0 1 2 8 4 5 10 15 20 30 40 50 60 70 80 90 100110120130

23 Al ZH(min)

T2 3 Fob Helof WE 2HeiEATY 1.38h)
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