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Study on the Effects of the Environmental Humidity on the Accuracy of Power Frequency
Electric Field Measurement Equipment in Laboratory and Improvement Measures

LAN Xinsheng, DING Dengwei, WANG Zhigao, ZHOU Yigian, SU Changhua,

WANG Jie, WANG Fangqiang
(State Gird Sichuan Electric Power Research Institute, Chengdu 610072, China)

Abstract: The accuracy of the power frequency electric field measurement results in power transmission and trans-
formation projectis of great importance to environmental evaluation of power engineering. However, we have found
that high environmental humidity could lead to larger power frequency electric field intensity measurement results.
In order to verify the accuracy of the measuring device and investigate the effects of environmental humidity on the
power frequency electric field intensity measurement results and improvement method, two ways of sealing and sus-
pension of the sensor are applied in standard electric field. The effects of the environmental humidity on the measure-
ment results of power frequency electric field intensity are investigated. The range of the environmental humidity
which can affect test results is obtained, and the solution of improving the testing accuracy is given on the power fre-
quency electric field intensity measuring for calibration or comparison experiment of equipment in laboratory. The re-
sults demonstrate that suspension of sensor and bringing down environmental humidity below 55% could reduce the
effects of environmental humidity on measurement accuracy effectively. This study is of great significance in improv-
ing power frequency electric field intensity measuring method in power transmission and transformation project, also
it is meaningful to promote the revision of relevant standards.
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Fig. 1 Parallel plates used for calibration of electric field

measuring instrument.
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Table 1 The power frequency electric field intensity measurement results in different environmental humidity (sensor sealed)

SR 1 2 3 4 5 6 7 8 9

H bR HEE /(kVem™) 25 25 25 25 25 25 2.5 2.5 2.5
FREE AR BE /% 44.3 48.1 52.0 57.4 60.0 61.3 62.7 65.0 70.8
ASE/(V -m™) 3.05 3.05 3.04 3.08 3.05 3.04 3.04 3.08 3.09

F2 EFENENAREINERETMBIZEENSE
Table 2 The power frequency electric field intensity measurement results in different environmental

humidity (sensor unsealed)

ZH 1 2 3 4 5 6 7 8 9 10 11
HIFRE(E/(KV-m™) 2.5 2.5 2.5 2.5 25 25 2.5 2.5 25 2.5 25

IREE A /% 39.7 407  41.0 446 475 495 502 511 53.0 547 56.3
A/ (KV -m™) 256 245 248 2.50 251 250 250 251 251 251 2.52
B8 12 13 14 15 16 17 18 19 20 21 2 23
FHLIZPREE/(KV m™) 2.5 2.5 2.5 2.5 25 25 2.5 2.5 2.5 25 25 25
IRBE A E /% 579 591 598 619 632 650 654 673 681 692 707 746
TAFE/(KV -m™) 256 266 270 271 272 274 275 276 278 278 280 281

*3 BEREIHNAEINERE TR RZEENGE
Table 3 The power frequency electric field intensity measurement results in different environmental humidity

(sensor suspended and sealed)

ZH 1 2 3 4 5 6 7 8 9 10 11 12 13 14
HIME[/(V-m™) 25 25 25 25 25 25 25 25 25 25 25 25 25 25
IS AHXR 1% 477 489 505 514 525 534 549 565 577 588 60.6 617 63.0 642
TAHE/(V -m™) 300 3.00 3.00 3.00 3.02 299 299 300 3.02 297 299 294 294 296
F4 EREENEMARINEEETNEIREENG
Table 4 The power frequency electric field intensity measurement results in different environmental humidity

(sensor suspended and unsealed)

SR 1 2 3 4 5 6 7 8 9
HMEE/(KV -m™) 2.5 2.5 25 2.5 2.5 2.5 25 25 25
IREEARRR 1% 48.9 50.2 51.7 524 53.3 54.7 57.3 58.6 59.2
MAFE/(KV -m™) 2.58 2.60 2.57 2.59 2.58 2.57 2.58 2.55 2.53
SR 10 11 12 13 14 15 16 17 18
HL A FRUEE/ (K V - m™) 2.5 2.5 2.5 25 2.5 25 25 25 25
PREE AR 1% 60.7 61.5 62.8 64.5 65.5 68.1 70.5 71.1 73.0
TARE/(kV -m™) 2.54 2.52 2.54 2.52 2.52 2.50 2.51 2.50 2.49
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Fig. 5 Effects of the environmental humidity on the power

frequency electric field intensity (sensor unsealed)

P 5 R TE g s U Y S T 0 3045
FERT 0 E I 559 , A i XE 0 B b, 00 75
PR RE IS T A TEA RN T 55%
I, A EEA R e E B SR SRR 2
3.3 =2 mEHNINEEEX TIHBEGEENSE

bl

o 1T B I DX BT R, 3 iR A5 ) 52 g AL
K6,

34r [A BhaE

N - ELR

‘E 32¢

% 3.0 N—W%—.——W

o

& 2.8

K 26

# A A —hAh A A A —A A A —A A AA
24 L L L )

45 50 55 60 65

IRBEAH T %

Ee6 EmBEIHMAREMNERETIMBFEEN N
Fig. 6 Effects of the environmental humidity on the power
frequency electric field intensity (sensor suspended
and sealed)
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Fig. 7 Effects of the environmental humidity on the
power frequency electric field intensity (sensor suspended

and unsealed)
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