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A safety DC insulation monitoring system
which can prevent protective relay misoperation because of one point earthing

NAN Yin', WANG Xue-nan', FAN Shu-gen®, ZHAO Zhi-qun'
(1. Beijing People’s Electric Plant CO., LTD, Beijing 102600, China; 2. Baoji Power Supply Company, Baoji 721004, China)

Abstract: Through the mechanism analysis of protective relay misoperation because of one point earthing in power DC system, this
paper proposes safety assessment measures based on system capacitance analysis. Combined with conditions of protective relay
misoperation caused by one point earthing and State Grid eighteen anti accident measures, it proposes safety design measures that
control negative voltage to earth in DC insulation monitoring system, mainly includes the single arm detection bridge and temporary
fixed bridge, and describes the specific implementation plan and corresponding algorithm. According to these measures, a higher
safety DC insulation monitoring system is designed which can prevent protective relay misoperation because of one point earthing.
Key words: one point earthing; DC insulation monitoring; system capacitance analysis; control of negative voltage to earth; detection
bridge with one arm; temporary fixed bridge
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Fig. 1 Schematic diagram of DC system
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Fig. 2 Diagrammatic sketch of negative voltage changes when

system capacitance is zero
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Fig. 3 Diagrammatic sketch of negative voltage changes

when system capacitance is not zero
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Fig. 4 Schematic diagram of detection bridge with two arms
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Table 1 Resistance of balance bridge effect on DC system
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Fig. 5 Schematic diagram of protective relay false trip because

of balance bridge opening
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Fig. 6 Schematic diagram of detection bridge with one arm
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Fig. 7 Schematic diagram of temporary fixed bridge

Wi oy A8 TE AR ) S 2SR A £ S B

|||—

U HIRARGE T ik
Us: HIRGEENO S
R.: ARG Gl s 2k i Bl 5
R HULARGUIEMO L G bl
R:  ELULAS G I A A Bl
I P42 LE AT IF) St 20 SR
D SREHIARGENOS M UL AT
Rk U, B
U
U+
MK K TROE BN FRGEEN, 5 UK T
SEAEIN, B UNFRUEE N, s E .

K=




-138 - & 0% EP DA

2) IEMOR A S T B Do b 2 2k 1 B
PEEIN, ] ORI BT R, AR LR BE
{H Ro 4% FUIHSL,

2 - K,"R-R,*R_
" RR -K,RR +(1-K,)R ‘R

Forp, Ky 2S5 ST Hi R s 5 TE AR ) Hi E S £
A .
Ak, A R IE AROGE My F R A7 AR b P S A
2, B Ky=1, W AT Ry
_ RR
* R —R,

3 REDERGBLHNAL

T Fidf e avEiE, b AR A HHR
ANEBFRE T GZ1 Hi4 G NN AR S, % R5H
GZ1] BERZZIMAEE R GZIL B AL 8
SRR, EEH TARFRHE DC220 V. DCLI0 V )
) EmA MRS, 1EHmM ARSIt R/
R X2 PR A A B PALE R
OSSR, v N TR R G FL
R PR AN, ha. LSRR R
W B AL RS, GZ1 HiRgus i & 55
HERE W 8.

[ ERUEE FE L

%sz %(GZ]L %sz %sz %(GZIL %GZ] %(21 %GZIL

B8 GZ1 Eitth%usn RGERE
Fig. 8 System connect diagram of GZ1 DC insulation

monitoring system
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