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A capacitive current detecting system based on variable frequency method

LIN Ling, LIU Ming-guang
(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The existing line-to-earth capacitive current detecting system based on variable frequency method uses PWM inverter as
variable frequency source, which has many constraints in practical use. This paper redesigns the detecting system. Each measure unit
is constructed with double single-chip computer model and uses single-chip to control the DAC chip as the variable frequency source.
The model experiment proves that the DAC type variable frequency source has better performance than the source based on PWM
inverter. The system-on-chip of C8051F20 is in charge of the phase detection and communication function. The build of upper
computer software is based on the C/S architecture. This detection system can detect the capacitive current within 10 seconds and the
field experiment proves that the measuring error is under +2%. This system can be directly applied to the preset arc suppression coil
in medium voltage distribution network; it can also be applied to the post-set arc suppression coil after further designed.
Key words: line-to-earth capacitive current; arc suppression coil; injecting variable frequency method; double single-chip computer
model; system communication
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Fig. 1 Schematic diagram and equivalent circuit of

variable frequency method
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Fig. 2 Structure of the measuring unit
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Fig. 3 Block diagram of the sweep frequency program
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Fig. 4 General view of the current feedback circuit
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Table 1 Result for the model experiment

2/ uF DAC #4545 B/ uF PWM $145145 e/ uF
14.1 13.96 13.50
15.6 15.49 15.87
16.5 16.61 1627
9.4 9.50 9.25
8.1 8.05 7.89

HSZIeEE Bl LA H, BARRH DAC Hdx(s
ST AT AN A ) H 2 SR T T S B E
P AEFI I R AP R v, AR R R G
GoR AN ER R RS 2 i i M DA (=R PR RS ik
e, N R SUR B O A EH, PWM
BT EROSOR B, 3 AR I R G 1 18
P 2E, 1 DAC F807 sUNAS 2 A7 i ) 7t
WCAEA Y H, HA AR AL T PWM J7 .

3.2 MIpiEITMR

PLFE 35 kV/10 kV FEEAZ ALl R %, H
FEHLXT 10 KV A0 FE H, I Fr o) b H 2 rEL IR EA T 4G 0
10 kV M RFZE 426 4 R RE S i BOB A, TEBCREER



_48 - CE R R R EEL

4 M2k, TBRIZA 3 MIHL, 1IEWIEAT IR
Widt, (BN T BURRE, WOREHLOORT T BeRFgeidb AT
TERC. T BCREERA DUy g, o L1 il 4k
M, SRR N 240 mm?, K5k 6.56 km, L2,
L3. L4 ARG L0 s, SRR 240 mm?,
K50 425 km, 1.85 km. 1.55 km. 4T
T, 10 kV R 4R SRR A B A B a5 E
1.4 A/km, 240 mm’ [¥] 10 KV TR S LR 46 2%
HL 4 FL 2 FL IR PR 2R B0 A A 2.09 A/km 43 Ik 2 B A
A B AR ) FE 2 L S A T O S B (A T
beig, g3k 2 por.,
%2 BRBRIGNELEE

Table 2 Result for the capacitive current in field experiment

BN THITZ R R AR I g
o (=T A Hz {H/A {H/A
L1L3 11 383 17.93 18.07
L1L4 11 457 12.53 12.42
L2L3 11 44.9 12.97 12.75
L2 L4 11 462 12.32 12.12
XN Y 45.8 25.52 25.17
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Fig. 5 Interface of upper computer
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