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High Voltage Apparatus
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Design of Portable Power Frequency Electric Field Measurement Device
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Abstract: Measuring principle of one-dimensional spherical sensor for electric field is introduced. A
portable power frequency electric field measurement device based on C8051F410 MCU is designed. The
influences of different shapes and specifications of electric field probes on measurement result are analyzed,
and a suitable electric field probe is hence selected. Measurements of the electric fields under a 500 kV
AC power transmission line and inside a simplified concentric ball electrode in laboratory indicate that this
device can accurately measure power frequency electric field of power system, and the measured data show

high correlation with those from the foreign standard instrument.
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Fig. 1 One-dimension spherical sensor
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Fig. 3 System structure diagram

2.2 EBIHRLER

PR ISR T A E 4%, T L
ECRINE  FESE PR 23008 SPATHR S 45 HL AR
Skl THIVER R s A S THRIE & 24
4, FTIERAAAPR HR KN FA 2 BE ) — AR A Bk Al
PRGBS ARR-A FE ) T bR X A5 M 1Y
IRk, [RIRESRAE T S ERAIRR Sk A I s SR AR 12
A REAA T T AR R A T | 1 S ) i

EF T T AR R EEL . RIAAVRIS
IR il —rh 2 B AR A A ss £ JE oK
A PRI 53, o B e B PR ARk B PR A F
W, IR L) Bk e, LA LT
ZER LI 4,

AR RS KBSk g
Il Sl

B4 AERIRKBIGHERLILAEHE
Fig. 4 Geometric structure diagrams of
different shape electric probes

BAE HIR A T AR A2 10 mm =N
15 mm F/NBEIAHRSL IR A 20 mm, =N 15 mm
KRIFIFEIR S, ASHBEGEL BRAE  Kh 20 mm &
BER 15 mm,

ST BRUEAS R TR R FR 3745k 1) AR |
WL Ansoft Maxwell F {42547 T E., 7E P EARRE
600 mm, HLAZHAT A 600 mmx600 mmxd mm 4 A
[ FE 25 S BT, M —F- W FL 2 TE PR i
1200 VHLE, HFHESL I RS A AR 251
AR/IN, ATARZE e FL A A WA | 220 W% 300 2 3, )
AP — M 5]8  E=2 000 Vim, FA[ETE

ARFIHURE B LISk B T2 S i T i 5T
ISR T ARk 2 Ta] L H A A I L, DLIEIS

yoltagaly] —_—

7, DD M 2
. B, #5aiar082
B T4lhe002

B FRETeHNI

B, 5ex% 00T

PR &
B ECRe+38 2

B. LulEe«o8 f

B Bite+38Z

5. TN el E j
5. @Edd a0l x 1;‘!
3. THibe 02

5. GHDE e+

LR LR

5. 470N e+ET | — —
5 RN | ——— =—
5. 1000 s-082

() JC AU 448 7 i Ho T 431

valtagelvl

T, 00N 002
. B BEN e w802
| N B TuZte 002

B. BZ2Me «B01
B. SZ24e 807
B. H1Z38 807
Bl SETA0 w0 7
B 151 B w07
B. B B w80 T
5. B71Na <802
5 BEdde a2
5, FSAcke 32
5. G40 402
5, 500 A0 2

5, YZB e HND 2
5. 9182e 407
5, 2000 {82

(b)/INETRE SRS 2 18] B JR A

N\
S

Yoltagev]

7, DEe-+DEC
. B, BER] a0
| e

B 833000
B 2228000
b S1TDe 00T
B, SR O
B 19 e BT
B, D e DT
E, 071 %00
P 2l
¥ THdDe =003
5, T
5 e | —

. 5, NIRRT -
5, JApCmeBRT
£, 2000 B —
(C)7S N TR 7 [B] B R 43 A
E5 AEBFHRLZEBREST

Fig. 5 Voltage distribution of different
electric field probe in space
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Tab. 1 Measurement data of electric
field probes with different specifications
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ey /NEL SSHED KB EFA300 /MR NI KR

4 0350 0460 0500 0543 3554 1528 7.92
5 0540 0630 0.700 0.708 23.72 11.01 1.13
6 0810 0879 0920 0930 1290 548 1.08
7 0964 1136 1111 1101 1244 318 091
8 1136 1.274 1250 1.234 794 324 1.30
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Tab. 2 Measurement data of electric
field under 500 kV AC transmission line

LR HL 58 |
Wik (kv -m™) FEX (S (kvem™)  AEXER
Hxd EFA300 A R2E%) | s EFA300 Al 2%
WH B
1 4975 4584 786 || 9 2561 2731 6.64
2 3671 3294 1027 | 10 1317 0.984 25.28
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Fig. 6 Simplified concentric ball electrode
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Tab. 3 Measurement data of electric field inside
simplified concentric ball electrode
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