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Tab.1 On-line monitoring data of current transformer
in one day with zero passing method
/% i/ mA
At BM  CcHl AM BMI CHM
8:00 0301 0296  0.289 1224 10.85 9.56
9:00  0.305 0.232 0312 11.96 12.36 10.85
10:00  0.273 0242 0.265 12.96 11.25 13.78
11:00  0.254  0.231 0.235 13.12 13.56 11.54
12:00 0215  0.258  0.279 11.63 14.25 12.03
13:00 0315 0.261  0.296 14.23 14.12 11.98
14:00 0200 0.294  0.236 12.15 13.85 13.98
15:00 0217  0.209  0.259 10.96 12.99 12.57
16:00 0.243  0.310  0.236 11.98 13.21 11.52
17:00 0.196  0.241  0.287 13.96 14.44 12.02
18:00 0.237 0.265 0.303 11.54 13.75 11.88
19:00 0.285 0300 0.214 10.25 13.02 12.64
20:00 0236 0295 0.263 1354 1242 1274
21:00 0201 0243  0.245 12.85 12.31 11.65
22:00 0.256  0.215 0.251 11.96 12.47 12.97
23:00 0.247  0.213  0.296 10.78 12.01 10.83
00:00 0.285 0.243  0.265 11.56 12.35 10.58
1:00 0210 0253 0212 11.01 13.08 11.95
2:00 0.263  0.289  0.216 10.85 1154  11.36
3:00 0.231 0.278  0.245 12.65 11.23 10.45
4:.00 0.196 0265 0211 14.01 11.85 10.68
5:00 0203 0207 0232 1259 10.36 11.08
6:00 0216 0245 0.235 9.89 10.89 10.63
7:00 0286 0218  0.208 10.54 11.01 10.87
BIfE 02446 0.2543 02538 12.0504 12.4654 11.6725
Ji2% 0.0376 0.0315 0.0319 1.2155 1.1840 1.0741
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Tab.2 On-line monitoring data of current transformer in
one month with zero passing method (April,2004)

n/ % 1./ mA

W W BM Cm AW BR CH
1 0.2446 0.2543 0.2538 12.0504 12.4654 11.6725
2 0.2453 0.2530 0.2511 12.1521 12.5623 11.5270
3 0.2441 0.2498 0.2569 12.0714 12.4025 11.7845
4 0.2440 0.2688 0.2499 12.1874 12.6358 11.6412
5 0.2445 0.2544 02536 119685 12.4215 11.6087
6 0.2439 0.2512 0.2548 12.1027 12.7123 11.5689
7 0.2438 0.2587 0.2561 119365 124236 11.5274
8 0.2448 0.2602 0.2602 12.0645 12.4872 11.6254
9 02456 02411 0.2578 122534 12.4685 11.6847
10 0.2462 0.2439 0.2533 12.1077 12.3652 11.5481
11 0.2415 0.2566 0.2513 12.0968 12.5987 11.7134
12 0.2447 0.2578 0.2541 123115 125012 114651
13 0.2454 0.2547 0.2587 12.0661 123214 11.4841
14 0.2428 0.2465 0.2564 12.1063 12.4023 11.6254
15 0.2434 0.2497 0.2539 122541 124521 11.7201
16 0.2408 0.2580 0.2505 12.2110 124618 11.8133
17 0.2466 0.2511 0.2518 12.0362 12.5648 11.6477
18 0.2441 0.2538 0.2624 12.0856 12.6154 11.5017
19 0.2451 0.2567 0.2547 12.0965 124211 11.6078

20 0.2433 0.2599 0.2487 12.1125 12.4685 11.6899
21 0.2429 0.2574 0.2548 12.0961 12.4728 11.5384
22 0.2446 0.2541 0.2568 12.0487 12.4502 11.4876
23 0.2453 0.2563 0.2542 12.0584 12.5384 11.6522
24 0.2419 0.2603 0.2544 123547 12.3326 11.7475
25 0.2422 02601 0.2598 12.3022 12.3029 11.7241
26 0.2444 0.2499 0.2514 12.0877 12.3897 11.7548
27 0.2450 0.2554 0.2561 12.0689 124221 11.6215
28 0.2479 0.2574 0.2548 12.1023 12.4015 11.5874
29 0.2482 0.2586 0.2547 12.1055 12.5084 11.684 1
30 0.2467 0.2530 0.2507 122013 12.4458 11.6514

¥ 02445 02548 02546 12,1232 124672 11.6302

Ji%  0.0017 0.0055 0.0032 0.0973 0.0946 0.0931
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Tab.3 On-line monitoring data of current
transformer in one year with zero passing method

/% i/ mA

\

A0 s Ba cm AM B CA
1 02447 02540 02549 123325 124265 11.012 3
2 02443 02416 02533 126268 12.369 8 12.415 1
302434 02354 02587 12.8274 124513 11.982 4

02445 02548 02546 12.1232 12467 2 11.630 2
02438 02826 02513 11.8401 12.6352 11.4813
02440 02960 0.2524 12.6560 12.754 8 11.8743
02413 03258 0.2547 12.3523 134549 12328 4
02449 03351 0.2598 12.156 6 13.847 8 12.218 4
02433 03461 02546 129432 14.021 3 11.987 8
10 02489 0.3268 0.2533 123368 14.231 6 11.035 1
11 02465 03910 02541 11.7456 14.841 6 11.684 3
1202436 03895 0.2536 12.1389 14.874 5 12.384 1

O 0 N N A

¥ 02444 03066 0.2546 12.3400 13.364 7 11.836 1

Jr?e 0.0019 0.0544 0.0024 0.3703 0.967 6 0.484 4
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Fig.1 Medium wastage curve within a day
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Fig.2 Leakage current curve within a day
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Fig.3 Medium wastage curve within a year
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Fig.4 Leakage current curve within a year
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Fig.5 Change tendency of equipment
insulation parameters
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Fig.6 Membership function for tendency
of insulation parameter change
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Fig.7 Equivalent neural network
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Tab.4 Output results
n N n N n N
1 o0008| 3 09 6 0005
4 0.005
2 0.003 5 0.004 7 0.002
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Insulation status estimation for high voltage electric equipment
based on fuzzy neural network

SUN He-yi'

,PU Zhao -bang',ZHAO Xue - zeng?

(1. School of Electrical Engineering and Automation,Harbin Institute of Technology,

Harbin 150001, China;
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Abstract: The fuzzy logic-neural network is used to analyze the tendency of insulation parameter

change of HV (High Voltage ) electric equipment.

Using the membership function to describe

the variation tendency based on the real time and historic data obtained by on - line monitoring, the

corresponding mathematic model is built. The insulation status is classified into

and ‘repair’ for estimation system based on fuzzy neural network and the parameter change into

‘smooth’ and

‘normal’ , ‘observe’

‘down’,

‘up’ for getting estimation rules. It can be applied in on-line insulation status monitoring

system for HV electric equipment with the veracity and reliability ensured.

Key words: on-line monitoring; variation tendency; fuzzy logic;

neural network



