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Abstract

The purposes of this research are to design and fabricated a high voltage capacitor using insulator of
Sulphur hexafluoride (SF,) at pressure gauge of 3 bar in order to obtain the very low dissipation factor at rated
voltage of 200 kV, designed and figured with stainless concentric a half of sphere-coaxial cylinder electrode,
mounted guard electrode in the insulated PVC tube. All the apparatuses are improved, correctly dimensional
specified and constructed in the custom cleanroom. The capacitance of high voltage capacitor is measured and
the calibration of high voltage capacitor for constructing a voltage divider as a standard measurement is carried
out at High voltage testing department, Transmission system maintenance division, Electricity generating
authority of Thailand. The result of the capacitance measurement of capacitor is 50.611 pF when the dissipation
factor is 0.001%. The calibration result of voltage divider measurement shows that the average scale factor is
925.99 at uncertainty +0.61% with a probability of 95% and the Chubb and Fortescue method measurement for
peak value of measured voltage shows that the average scale factor is 198.91 at uncertainty £1.65% with a

probability of 95%.
Keywords: High voltage capacitor, Voltage divider, Dissipation factor
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2

517 3 2095 damanug Tildh

M151990 2 wamsnadouianinug i

U (kV_) f (Hz) C (pF) DF (tan0) %
10 50 50.611 0.0013
50 50 50.611 0.0011
100 50 50.611 0.0010

3.2 msaeufsuiieliinsesaus s ihnsznaadumnlamadlines

Tramadlaes tuginsalfaus s Iihqenseuaaduimhiuimouns sugalidameiies
¥ asiines wismsoatausesumiald Taold C, = 50 pF 200 kV (50.611 pF) uag C, = 44 pF 2 kV (A
C, 39WA1 C ¥94a18 Coaxial RG-11 817 25 1NAT = 46.8 nF) ﬁ’qgﬂﬁ 4

A3 3 uamwamiﬁamﬁﬂu"l,ﬁ’fim%ﬁmmuﬂnma%’ﬁa@m (Fy) VBITLFULTITURQA 20 KV 9
200 kV 151151 925.99 Araa lluiue ity £0.61% fiszduauderiu 95% wamsaeuifounaw il

v '
dosamluszoznaysdu 5 i Asvauusssugage 200 kv Idawnmeidana 925.66
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otV MeecsssceeNessssssssssssesssnsssss .
! True RMS Digital Multimeter

a = A Y o A [ [ Y| v a 4
13190 3 Waﬂ’]iﬁ@‘ﬂﬁﬂEJ‘]JLEJ’E]GI,GU‘VI']Lﬂ'i’EN'JﬂLl.ﬁ\1ﬂul’lwﬂ']ﬂigllﬁﬁaﬂuﬂﬂilam%ﬂl’hm'ﬂﬁ

5F sF
sF U+
kV) kV) % kV) (%) (%)

Level U U U

ref SF6 SF6

20 21.839 | 23.58 | 926.09 | 21.84 0.011 0.32 0.034 | 0.6051

40 40.259 | 4347 | 926.03 | 40.26 0.004 0.45 0.0482 | 0.6042

60 61.567 | 66.48 | 926.08 | 61.57 0.01 0.3 0.0327 | 0.6040

80 80.165 86.56 | 926.15 80.16 0.017 0.24 0.0256 | 0.6039

100 100.579 | 108.6 | 926.11 | 100.58 | 0.013 0.25 0.0273 | 0.6039

120 119.961 | 129.54 | 926.07 | 119.96 | 0.008 0.28 0.0306 | 0.6039

140 142.019 | 153.38 | 925.92 | 142.02 | -0.007 0.24 0.026 | 0.6039

160 160.324 | 173.17 | 925.81 | 160.32 | -0.019 0.2 0.0216 | 0.6039

180 181.003 | 195.48 | 925.93 181 -0.006 0.16 0.0171 | 0.6039

200 200976 | 217.1 925.71 | 200.98 -0.03 0.19 0.0201 | 0.6039

200* 201.1 217.25 | 925.66 | 201.1 -0.035 0.14 0.015 | 0.6030

NUwIKe - 200* = Short term instability 200 kV 5 mins
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3.3 myapumsuel¥iunsaTanssau i nssuaadunigenItuad Chubb and Fortescue

510 5 uana9susaan linssuaaduA199aI5U0d Chubb and  Fortescue 1aeldiinosia

QU

v { X ' { { o I o 1 @ 1 1 1 o 1
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1000V/800kV

A151990 4 WANITNATDVINWTABOUALIAAIIOANTLUATAY I5UDI Chubb and Fortescue

Level Ut T F, OF(%) sF SF(%) U+
(kV) (kV) (mA)
60 86.19 0.432 199.70 | 0399 0.37 0.1861 1.63
80 114.71 0.576 199.15 | 0.122 0.22 0.1082 137
100 14586 | 0.734 198.83 | -0.039 0.43 0.2176 1.22
120 167.67 | 0.843 198.80 | -0.052 0.23 0.1181 1.16
140 198.17 | 0.995 199.13 | 0.111 0.41 0.2035 1.10
160 226.67 1.139 19897 | 0.034 0.42 0.2126 1.07
180 255.33 1.287 198.42 | -0.243 0.40 0.2013 1.04
200 283.3 1.431 19825 | -0.332 0.33 0.1655 1.02

200% 282.55 1.427 198.06 | -0.426 0.21 0.1084 1.02

HUYIYE : 200* = Short term instability 200 kV 5 mins
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