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Analysis on Relay Action Caused by AC-DC Interference

to Positive or Negative Pole of DC System
HUANG Jingjing, XU Qiangchao
( Guangzhou Power Supply Bureau, Guangzhou 510620, China )

Abstract: AC-DC Interference can cause relay protection misoperation, it is still lack of workable theory and digital simulation mod-

els. In this paper, a theory analysis and digital simulation models of AC-DC Interference are proposed. The theory analysis and sim-

ulation models are proved correctly by experiment evaluation. The capacitance of cable to ground, resistance for current limit and AC

interference voltage are the major factors to affect the voltage between the relay terminals. Finally, proposals of improving the relay

action power, reducing the capacitance of cable to ground, choosing a reasonable resistance for current limit and checking the capaci-

tance to ground regularly are presented.
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Fig. 1 Equivalent circuit of AC-DC Interference in

negative pole of DC system
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Fig. 2 Equivalent circuit including only AC source
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Fig. 3 Equivalent circuit of AC-DC Interference
in positive pole of DC system
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Fig. 4 Equivalent circuit including only AC source

F ISRV SE A e Sl R, R AR
Rl P ) FL T U 10X (2) B
R,+wL, % j
RA4R;+wL; # j—(1/wC) *j
U, >0,U, =0 (2)
M) - 2) AT, X FAEE f Bt Ak L 2%
Ry Ly, w B 5, DRI 25 50 B 0E A e A S0
(o &E%%%ﬁ A Uy BYPZR N i AL

{ms015=—m*



1 BOAAN, SF: SCURHR A LI R TR AR G IE A s SR o 2k R 2 ) S AR A 73

A AE C BRIGHLRE R MRS IR U, . JWHE A, RIAL A A PR 22 5 Ak f AR R Bl
ARG A i PRAP SR 2SR, 2k F 4 2 P 7 i £ FR o (HEBIE

FEBVEEE N 55% ~70% o NI AT U G 4 52 PR iy -

ZREFANX (1) L X(2), IHFeRIAmSERZ 2.1 FEREGTE

iDL 2 9 o ) L TR U, P BRAK F 25 Y B AR UL, bR RS A A A 0 IR, A

x1 ARBMHITE. HTERIBER

Tab. 1 Results of calculation, simulation and experiment for AC-DC Interference to negative pole of DC system

SRR SRR IR R 2k A P HLTE Uqg
C /uF VAR UV /kQ B AR LR/ MATLAB (i 545 58/V  SEbiitih/ v
0.1 86 20 10. 500 0 10.5 09
0.5 86 20 17.100 0 17.0 16
CAEAXT Uy M50 1.0 86 20 17.450 0 18.0 18
2.0 86 20 17.450 0 18.0 19
4.0 86 20 17.470 0 18.0 19
1.0 76 20 15.421 7 15.5 15
1.0 81 20 16. 436 2 15.5 16
U, 465t Uy B2 1.0 86 20 17.450 8 17.0 18
1.0 91 20 18. 465 4 19.0 19
1.0 9 20 19. 480 0 20.0 21
1.0 86 18 19.139 2 19.5 21
1.0 86 19 18.256 1 18.0 19
R LN Uy W52 1.0 86 20 17.450 8 17.0 18
1.0 86 21 16.713 4 16.0 16
1.0 86 22 16.035 8 15.2 15
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Tab. 2 Results of calculation, simulation and experiment for AC-DC Interference to positive pole of DC system
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0.1 86 20 10. 500 0 10.5 09
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4.0 86 20 17.470 0 18.0 19
1.0 76 20 15.421 7 15.5 15
1.0 81 20 16.436 2 15.5 17
U, Xt Uy (1950 1.0 86 20 17.450 8 17.0 18
1.0 91 20 18. 465 4 19.0 19
1.0 9 20 19. 480 0 20.0 20
1.0 86 18 19.139 2 19.5 21
1.0 86 19 18.256 1 18.0 19
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