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Accuracy examination of linkage current online measurement of surge arresters under power
frequency interference of electric field and magnetic field in the ultra-high voltage substations
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(1. Electric Power Research Institute of State Grid Hubei Electric Power Corporation Ltd, Wuhan 430071, China;
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Abstract: Various kinds of interference in the ultra-high voltage substations are significantly inferential to the linkage current
measurement of surge arresters. In order to check the normal measurement of the linkage online current measurement of
surge arresters, both electric field and magnetic field interference at power frequency is proposed in the lab tests. Under the
electric field interference, the test results of linkage current are over the error of the nominal value on the plate of the device if
the wires of the sensor are not shielded. However, using the shielding can avoid this electric field interference. Moreover,
placement of the wires can obviously change the measurement results. Meanwhile, the level of change of the measurement
data increases with the electric field interference.
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Fig. 1 Schematic diagram of the electric field generator
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Fig. 2 Schematic diagram of the magnetic field generator
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Fig. 3 Lab test for power frequency electric field interference
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Fig. 4 Lab test of magnetic interference
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Table 1 Measured current and voltage data without interference

ELAA: F U A xR R ZHHLE
brifE(E/ /R E/ L1 VA < VAN 732 | VA N (=)
mA mA mA mA mA mA
0.05 0.055991 9 1 1.001 19 20 20.0085
0.1 0.106 616 2 2.000 84 40 40.0023
0.5 0.507 136 5 5.012 26 60 59.9357
1 1.007 33 8 8.022 49 80 79.791

2 2.008 58 10 10.0179 100 99.4538
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Table 2 Measured fundamental peak of the resistive current

under various electric field

I 4 10kV/0.6m  20kV/0.6m  30kV/0.6m
WA E/(kV/m) 17 33 50
DR/ mA 0.056 415 0.057 325 0.056 528
DA/ ME/mA 0.054 463 0.053 747 0.054 908
10 YCOFH4 E/mA 0.055 175 0.055 339 0.055 646

R AT 40kV/0.6m 50 kV/0.6 m —
A E/(kV/m) 67 83 —
I K AE /mA 0.058 917 0.056 415 —
DA/ ME/mA 0.054 017 0.054 463 —

10 JCFH{E/mA 0.055594 0.055 175 —
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Table 3 Measured fundamental peak of the resistive current

under various electric field

R4 F 10kV/0.6m  20kV/0.6m  30kV/0.6m
TG E/(kV/m) 17 33 50
DB AR/ A 0.059 698 4 0.054 494 6 0.063 629
I/ ME /A 0.054 364 5 0.050 767 9 0.049 347
10 YCOF#4ME/ mA - 0.058 021 38 0.052 472 6 0.055 954

R 4 F 40kV/0.6m 50 kV/0.6m —
AL E/(KV/m) 67 83 —
Dt 5 KB/ pA 0.066 78 0.068 506 —
I/ ME /A 0.045 483 0.041 773 —
10 YFME/mA 0.052 382 0.060 453 —
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Fig. 5 Schematic diagram of three wiring modes
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Table 4 Measured data of three wiring modes

A R AT R AT
50/0.6/(kV/m) o N N
ik i 1 72
ML K (H/mA 0.068 506 0.093 185 5 0.084 279 6
M /ME/mA 0.041 773 0.0224133 0.0313208
10 JCPHIE/mA 0.060 453 0.057 138 0.056 736 4
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Table 5 Measured data of using shielding wire and

the standard current

AR AE HL A 152 222 395 559
Tl I /mT 0~0.5 0.5~1 1.5~2 2~3
MR KE/mA 0057054 0.058348  0.063313  0.064 885
MR/ ME/mA 0053882 0.048943  0.047384  0.042 724
10 JCFHIME/mA - 0.055988  0.054 732 0.056 824 0.054 319
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Table 6 Measured data of using shielding wire

and the standard current

AR TE HL A 152 222 395 559

kT 34U/ mT 0~0.5 0.5~1 1.5~2 2-3

WEEAME/mMA 0054527 0054122 0.05598  0.057 807

PEE/MEMA  0.050554  0.049843  0.048 681  0.046 831

10 JCFBI/mA - 0052196 0.05223  0.051414  0.052 074
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Table 7 Measured data of using non-shielding wire

and the standard current

it AR TE HL A 151 220 394 556
R4/ mT 0~0.5 0.5~1 1.5~2 2~3
MEEKME/MA 0057244  0.058765  0.061039  0.064 728
MEE/MEmMA 0051556 0.051725  0.047954  0.05577
10 JOFHE/mA - 0.053 958 0.05539  0.054433  0.061 635
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Table 8 Measured data of using non-shielding wire

and the standard current

T NFRAE LA 152 222 395 559
LA T-4H/mT 0-0.5 0.5-1 1.5-2 2-3
MEHKMH/mA  0.054056  0.054896  0.056482  0.057 723
WS/ ME/MmA  0.050331  0.049 578 0.047 736 0.045 992
10 O HIME/mA - 005233 0.051361  0.052616  0.048 552
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