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A method of measuring dielectric loss of current transformer by changing frequency

WANG Xiao-tang', LI Xiao-gian?>, JIN Gui', TANG Chao-ying?
(1. Lishui Power Supply Bureau, Lishui 323000, China;
2. Dept of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: According to the feature that the measurement of dielectric loss of the current transformer is easily interfered by electric and
magnetic field, high-voltage and frequency-changing experiments are operated on the basis of regular experiments. High-voltage
experiments and frequency-changing experiments both can effectively exclude interference of electric and magnetic field, thus getting
areliable result of dielectric loss. Via comparison, high-voltage experiments must work under relatively high voltage and are difficult
to operate. However, frequency-changing experiments can get stable dielectric loss statistics under voltage much lower, while they
are easy to operate. As a consequence, the method of measuring dielectric loss by changing frequency is of more superiority and
suitable to be promoted widely.
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study
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Tab.1 Regular ways to exclude interference of the stray
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Tab.2 Results of dielectric loss under high-voltage measurement

EEE S #2220 2642745 220 3#EAR 220
5 tand / % tand / % tand / %
A HUE / kV A B C A B C A B C
10 0.954 | 0.848 | 1.096 | 0.390 | 0.608 | 1.009 | 0.348 | 0.376 | 0.235
20 1.142 | 0.856 | 0.999 | 0.566 | 0.665 | 0.946 | 0.466 | 0.363 | 0.271
30 1.246 | 0.856 | 0.947 | 0.639 | 0.699 | 0.960 | 0.522 | 0.361 | 0.289
40 1305 | 0.848 | 0.915 | 0.680 | 0.733 | 0.945 | 0.550 | 0.356 | 0.295
50 1.335 | 0.837 | 0.880 | 0.703 | 0.734 | 0.941 | 0.564 | 0.351 | 0.301
60 1345 | 0.820 | 0.853 | 0.710 | 0.730 | 0.922 | 0.569 | 0.347 | 0.300
70 1354 | 0.836 | 0.839 | 0.708 | 0.719 | 0.900 | 0.566 | 0.342 | 0.299
80 1365 | 0.870 | 0.838 | 0.724 | 0.754 | 0.904 | 0.559 | 0.338 | 0.299
90 1375 | 0.905 | 0.838 | 0.760 | 0.789 | 0.910 | 0.550 | 0.332 | 0.298
100 1375 | 0.936 | 0.832 | 0.779 | 0.805 | 0.913 | 0.538 | 0.329 | 0.297
110 1369 | 0.919 | 0.831 | 0.793 | 0.831 | 0.912 | 0.526 | 0.324 | 0.296
120 1.353 | 0.961 | 0.828 | 0.800 | 0.843 | 0.907 | 0.516 | 0.321 | 0.294
130 1336 | 0.969 | 0.820 | 0.816 | 0.845 | 0.900 | 0.502 | 0.318 | 0.293
140 1316 | 0.989 | 0.816 | 0.823 | 0.856 | 0.895 | 0.489 | 0.315 | 0.292
150 1.295 | 0.977 | 0.811 | 0.821 | 0.857 | 0.885 | 0.478 | 0.313 | 0.291
NWZEME /(%) 0.957 | 1.097 | 1.284 | 0.433 | 0.249 | 0.124 | 0.221 | 0.063 | 0.066
HITHM 86.6 86.6 95.4
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Fig.1 Wiring diagram of high-voltage measurement
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Fig.2 Curve of relationship between dielectric loss and voltage
under high-voltage measurement
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Fig.3 Wiring diagram of changing-frequency measurement
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Fig.4 Curve of relationship between dielectric loss and the Fig.5 Curve of the difference of dielectric loss under different

voltage and frequency frequencies
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Tab.3 Results of dielectric loss and capacitances of phase A of 2# main transformer 220 CT

=48 Hz =495 Hz =514 Hz
I / kV

tand / (%) | C /pF | tand / (%) | C_/pF | tand /(%) | C, /pF
10 0.256 867.9 0.231 867.8 0278 868
20 0.241 867.8 0.229 867.6 0253 868.1
30 0.247 867.6 0.249 867.3 0.26 867.5
40 0.243 867.5 025 867.3 0242 867.4
50 0.245 867.6 0.247 867 0.255 867.3
60 0.247 867.6 0.239 867.3 0.25 867.5
70 0.245 867.5 0.249 867 0.245 867.2
80 0.248 867.6 0.25 867.4 0.245 867.6
90 0.246 867.6 0.246 867.4 0.248 867.6
100 0.246 867.7 0.241 867.4 0.248 867.5
110 0.247 867.7 0.244 867.4 0251 867.5
120 0.248 867.7 0.248 867.6 0.255 867.7
130 025 867.9 0.246 867.8 0.253 867.7
140 0.251 867.8 0.251 867.6 0.252 867.5
145 0.251 867.7 025 867.7 0.252 867.6
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