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A Study on Performance Evaluation of SPD Varistor by Temperature
Measurement( | )
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Abstract - In this paper, how the temperature of a varistor changes when 10/350us surge currents and/or DC leakage
currents are applied on it, respectively, are investigated. The temperature change in varistor is related with injection
energy and leakage current. which is the integration of power in time. By the surge current test, we found that the
temperature jump is proportional to the level of surge current with slant 52.535 and has no relation with the ambient
temperature. And by the DC leakage current test, the difference in temperatures between varistor and ambient is
proportional to the magnitude of leakage current. The slope of measured line( the temperature difference vs. the leakage
current ) shows alteration around 100pA. The varistors can not be used more than 100puA region any more. From the
above experimental results, we can conclude that data of the surge current test and also those of DC leakage current
test can predict the performance of varistors of which the surge protective devices are made.
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Table 1 Varistor energy of waveforms

3 A5 05kA 1.0kA 1.5kA 2.0kA
@ 8/20us 953 J 2145 J 3495 J | 5052 J
® 10/350us 45415 J 893.93 J | 1362.90 J | 1882.00 J
| 8=@/0O 4763 41.66 38.99 37.25
3. i 2| AH

ZnO w8 =8 = 1970 djell Aj2o] 483}y 7]
o dnk HFFe wtmAe g A& athA] ofHXA
3l AZAVPE Avtel =] 10 ~ 20%AER AR}
W ZIAA 27t Axste] FAAAAZE hssirh d7]A
EAL AR digt yFEY SHEE E Adet SAH

RET

A B o W osivtn #eugn? awle wes
B Ag-AF 54 349 Aol

log(V)

Thresheld
voltage

Probroakdown

braakdewn uptrm
e EL

logil)
2% 1 sjElAEe MY-MR S4 IM

Fig. 1 V-l characteristic curve of varistor
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Fig. 2 System diagram of surge current application experiment
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Fig. 3 System diagram of DC leakage current application experiment
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Table 2 Characteristics of 34S621k

N AC. rms[ V] 385
= 8 z o}
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Fig. 4 Temperature change at 10/350us 0.5kA4
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Table 3 Temperature rise and resistance by DC leakage current
TAAT | emdE A FA G
Lo L12A] ATl " [242] Vitampl V1
25 0.4 194 486
50 0.8 9.8 490
75 14 6.5 491
100 19 4.9 493
200 24 2.5 500
400 3.55 1.25 505
600 4.58 0.85 509
800 5.53 0.64 512
1000 6.6 0.51 513
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Fig. 11 Temperature rise value and resistance by DC leakage
current
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