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Analysis of an Abnormal Secondary Voltage of Capacitive Voltage Transformer
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Abstract: In this paper, a fault of abnormal voltage reduction at the secondary side of capacitor voltage
transformer (CVT) on the high voltage side of 35 kV main transformer in Yunnan is introduced. The cause
of the fault is analyzed in combination with the structure and operating principle of CVT, test data and the
internal situation of the equipment after disassembly, and also by using LT spice circuit simulation software
and formula derivation. It is judged that the fault is caused by the breakdown of the shunt zinc oxide arrester
in the electromagnetic unit of CVT due to the aging of the valve plate, resulting in the short circuit of the
compensation reactor, and the inductance component of the primary side of the electromagnetic unit is
decreased greatly, resulting in variation of the primary voltage of the electromagnetic unit, thus causing the

abnormality of the secondary voltage. This analysis provides an important experience reference for similar
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troubleshooting of CVT equipment in the future.

Keywords: CVT ; abnormal voltage; electromagnetic unit; compensating reactor
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Table 1 Test data of insulation resistance of three-phase CVT

IKEWE  MH C/MQ C/MQ PP )R 2§ — RO IR B /MO RHESR/MOQ REGE N /MO
A 431 000 420 000 156 000 194 000 117 000
diggifl B 400 000 380 000 152 000 178 000 121 000
C 390 000 460 000 145 000 180 000 109 000

HRHE e 1 AR s S, 4 2 e SN A I 24 ok
RIS HAE DL X AE—E R BT LIwr A FI A A
CVT WA A M RE R AT, R4 A i =2
(RIS B 0 R A R AL

A R AR ZR CVT 75 8 01 T 82 137 e B
W, PR e Ty se AR HEA T b s, T LA 3R 37 ] B 3 3k
T AB.C =AH CVT iy R G40 B i i B, i 50 4
PEUNH 2 Fi .

PG 2 MR IR 45, A B.C =4 CVT —k
LR EL I FR BH A SR 50 B IR A T R LR R R R T
B, B A FIWE A K CVT B4 A IR Ze L 2
fir B g, PR S R TG I i PR B 4, am e
FRPEIEH LRI

®2 ZHECVI DRSEAHERABRIREHTE
Table 2 Test data of DC resistance of secondary winding
of three-phase CVT

e H TRGEA M AE/mOQ
A#f laln 27.20
A M 2a2n 41.88
A #f dadn 52.26
B#f 1aln 26.95
TIRGEH E LB BH2a2n 41.17
B #H dadn 52.66
CHH 1aln 26.55
C#H2a2n 40.63
C#H dadn 54.44

PR AT A B.C =4 CVT 25 A #tE
PEAT T B30 & i 5 an sk 3 FiR .

®3 ZHCVIBEZRE.tand iXIGHIE
Table 3 Capacitance and tané test data of three-phase CVT

50T H ELTR0E B /pF T EHE/pF tand/% BRIE% L WIRIN
AR C, 19 796 19 460 0.058 -1.70 CVT H ¥k
A C, 20 208 19 840 0.060 -1.80 CVT H ¥k
AMC 10 000 9 824 — 1.76 CVT H ¥k
BHH C, 19 796 19 460 0.060 -1.70 CVT Ao
HL A% (tan$ BHH C, 20 208 19 820 0.064 -1.80 CVT Ao
BHHC i 10 000 9819 — 1.81 CVT A ik
CHIC, 19 796 19 460 0.061 -1.70 CVT A ¥k
CHIC, 20 208 19 830 0.063 -1.80 CVT H ik
CHICq 10 000 9821 — 1.79 CVT H 3k
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Fig.1 Diagram of damping resistance fault
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Fig.2 Layout diagram of shunt zinc oxide arrester
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Fig.3 Structural schematic diagram of CVT
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Fig.4 Equivalent circuit diagram of CVT
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Fig. 6 Waveform of U,and U, in case of breakdown of
shunt zinc oxide arrester
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