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Research on Accuracy of Breakdown Voltage Test Results

LIU Zhiyuan', XIONG Xuemei’, WANG Wenlong', SONG Yuxia',
QIAN Sanlai', WEN Yu', ZHAO Chenglong', XIE Qi'
(1. Guilin CEMT Technology Co., Ltd., Guilin 541004, China;
2. Guilin Electrical Equipment Scientific Research Institute Co., Ltd., Guilin 541004, China)

Abstract: The influence of sampling period, voltage rising speed, and overcurrent breaking time on the breakdown
voltage of insulating materials in the process of breakdown voltage test was analyzed. Proper improving
technology and method was select to eliminate or reduce the error. The results show that the dispersion of test

results is reduced by digital filtering, weighted average, and other methods, and the accuracy of dynamic
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measurement is improved at the same time.

Key words: breakdown voltage; sampling period; data analysis; dynamic measurement
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Fig.1 Schematic diagram of breakdown voltage tester
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Tab.1 The resolution and indication error of corresponding system of multi range transformer
A RV 200 150 100 60 40 25
IRV 0.25 0.188 0.125 0.075 0.05 0.031
I A A /Y 37.5~50 25~37.5 15~25 10~15 6.25~10 5~6.25
ARE R % 0.670~0.500 0.750~0.500 0.830~0.500 0.750~0.500 0.800~0.500 0.625~0.500

VE VAR D AT R R B2 HE 208 0.25 KV, 10%~ 100% B FE X N H 78 15 22N 5%~0.5% .
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Tab.2 Error analysis data of sampling scanning period and speed to sampling voltage

A9 H ) /ms PREISE TR /(kV/s) I LRV ALk Hz KR 2% AR ZE %
10 100 0.5 5 100 0.10 0.500 0
10 100 0.5 50 1000 0.01 0.050 0
10 100 2.0 50 1 000 0.04 0.050 0
40 25 0.5 5 400 0.40 0.1250
40 25 0.5 50 4000 0.04 0.0125
40 25 2.0 50 4000 0.16 0.0125
60 17 0.5 5 600 0.60 0.083 3
60 17 0.5 50 6 000 0.06 0.008 3
60 17 2.0 50 6 000 0.24 0.008 3
100 10 0.5 5 1 000 1.00 0.050 0
100 10 0.5 50 10 000 0.10 0.005 0
100 10 2.0 50 10 000 0.40 0.005 0

MR 20T DL HY 3348 o R, SR A 9T 5N
1A R 22 K SRR ZE g ()] s 399 ) S0k

K, AR ZWUBN  RFFIRZEOR . £ 50 kV 7
P H 0 A8 R 5 s IS P b 00 i 2 % il 48 2%
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Tab.3 Comparison of test data between maximum method and weighted average method

i 1 ) Rl 3 K hh 4 RS R 6 R 7 i 8 Tl Nl
T332/ v
10.24 10.30 9.35 10.15 9.12 9.58 10.49 9.97 9.90 0.46
N Wi 10 Wl dh 11 W12 Wi 13 Wi 14 W15 il 16 “FHME PRt 2
FRAEERYV
10.56 11.04 9.23 9.97 11.86 8.54 10.25 12.36 10.48 1.19
VE TR 9 0.5 kV/s  MNR ML A @25/075 A 23 i B 5 0.125 mm.
Horp, Kah ZAYELE B 4) ~(8) v = (Vo = V) x 1000 (s)
Fﬁﬂ—:\‘c ? TD - TC
V, — V,)x 1000 V. - V.)x 1000
v, U7 @ 8 _ 0T (6
TB - TA TF - TE
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Tab.4 Data comparison between the theoretical calculated voltage value and
actual measured weighted average voltage value
Al i 2 W) 4 ik 5 ki 6 R 7 i 8
T,/ms 904 664 364 1264 1684 1084 484 1444
A R EHE
v, /kvV 0.45 0.34 0.20 0.64 0.84 0.55 0.24 0.72
T,/ms 3664 3304 2 644 3064 2344 3544 3424 2824
B S A
Vy/kV 1.83 1.65 132 1.53 1.16 1.77 1.72 1.42
T /ms 4924 4264 4084 4324 4564 4204 4924 4684
V/kV 2.46 2.13 2.03 2.15 2.30 2.11 2.46 2.34
T,/ms 12 724 10 024 6724 7 144 6484 7504 7324 6964
D = 4t
Vy/kV 6.38 5.01 3.36 3.57 3.24 3.75 3.66 3.50
T,/ms 19 624 11224 11104 11 464 12 064 11284 10 444 12 184
E S84
Vi/kV 9.80 5.62 5.54 5.75 6.03 5.63 5.20 6.11
Ty/ms 20 464 13 144 14 764 12 544 17 524 12 784 16 624 18 784
F s 8
V/kV 10.23 26.29 29.53 25.09 35.15 25.57 33.25 37.57
RV, kV/s 0.501 0.498 0.495 0.496 0.481 0.499 0.503 0.504
WV, kV/s 0.503 0.501 0.507 0.505 0.494 0.498 0.499 0.506
HIE Y, kV/s 0.515 0.496 0.505 0.486 0.505 0.508 0.504 0.497
Y kV/s 0.506 0.498 0.502 0.496 0.493 0.502 0.502 0.502
B Ty/ms 3004 2224 5104 5944 4744 3184 4024 6424
ERRFE A
Uy/kV 1.50 1.11 2.55 2.97 2.37 1.59 2.01 3.21
7 % i B 5] T/ms 20224 20 644 18 664 20 404 18 364 19 084 20 884 19 864
PR AR U/kV 10.22 10.29 9.36 10.14 9.09 9.57 10.47 9.96
ISP 35 L U,/kV 10.24 10.30 9.35 10.15 9.12 9.58 10.49 9.97
MR % % 0.171 0.048 -0.106 0.098 0.22 0.104 0.167 0.025
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