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Research on electrical test method optimization and parameter
estimation based on normal model
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(1. Hubei University of Technology, Wuhan 430068, China. 2. Wuhan University, Wuhan 430072, China)

Abstract; In order to correctly select the test method which conforms to the normal distribution model and determine the
reasonable statistical value of parameters, based on the least squares parameter estimation method, this paper makes a sta-
tistical analysis of the median and standard deviation of the test data of multi-stage method and lifting method commonly
used in electrical tests data. The research results show that the two test methods of multi-stage method and lifting method
have good consistency with the corresponding median U, estimation value, while the difference between two statistical
standard deviations is large, reaching 42.6% . Therefore, in the actual electrical test work, especially for the parameter
statistics of large-scale insulation test for obtaining standard deviation, the multi-stage method should be preferred, rather
than lifting method. Both methods can meet the requirements of obtaining 50% discharge voltage.
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Fig.1 Schematic diagram of rod-plane electrode

air-gap test
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Fig.2 Rod-plane air-gap typical flashover picture
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Tab.1 Multi-stage method test data of
air-gap flashover
RS i
R 1 2 3 4 5
1 1209 o 1280 o 1379 o 1404 x 1375 «x
2 1208 o 1279 o 1380 x 1366 x 1420 «x
3 1203 o 1213 x 1318 x 1387 x 1419 «x
4 1201 o 1275 o 1387 o 1423 o 1378 «x
5 1204 o 1271 o 1363 x 1376 x 1455 o

6 118 x 1279 o 1385 o 1429 o 1425 «x

7 1200 o 1278 o 1383 o 1359 x 1410 x

8 1205 o 1278 o 1294 x 1338 x 1392 «x
9 1201 o 1210 x 1354 x 1422 o 1426 x
10 1204 o 1259 x 1371 x 1379 x 1415 «x
11 1205 o 1211 x 1383 o 135 x 1421 «x
12 1201 o 1271 o 1388 o 1378 x 1380 «x

13 1209 o 1276 x 1380 o 1370 o 1390 x
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Tab.2 Statistical results of multi-stage method testdata
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Fig.3 Test data of air-gap flashover lifting method
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Fig.3 Flashover ratio at various stages of voltage
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Fig.4 Statistical curve of lifting method test data
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Tab.4  Statistical results of lifting method test data

IR S i 1 2 3 4
I R 1 14 11 4
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Tab.5 Statistical results of multi-stage method test data
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Tab. 6  Statistical results of lifting method test data
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Tab.7 Comparison of parameter estimation between

two test methods
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