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Fig.1 Neutral grounded via distribution transformer
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Fig.2  Simplified equivalent circuit for neutral
grounded via distribution transformer
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Fig.3  T-equivalent circuit considering the parameters

of distribution transformer

Fig.4 TI-equivalent circuit considering the parameters

of distribution transformer
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Tab.1 Comparison of calculation results between neglecting

and considering the leakage reactance

Q
1Q 1% Q 1%
300 508.9 175 4971.2 0.56 Fig.5 Neutral grounded via arc-extinguishing coil
1000 964.4 3.69 989.9 1.03
2000 1839.6 8.72 1961.8 1.95
1
000 2668.8 12.41 2916.3 2.87 Y o= + Bl +- L
R, £ Jaly
4000 3455.3 15.76 3853.8 3.79
5000 004 18.98 4774.8 4m X
R,=n" 5——
6000 4912.8 22.13 5679.6 5.64 ki Re YV’
7000 5589.3 24.24 6568.8 6.56
I v R
8000 6234.3 28.32 7442.8 7.49 4
2 ) .
~ . . . . ——3C ' ;
Tab.2  Comparison of calculation results between neglecting and L 7] £ % Ly i
considering the leakage reactance for the excitation
impedance increased
Q 6
Q 1% Q 1% Fig.6  Simplified equivalent circuit for neutral grounded
500 510.3 2.02 499.4 0.11 via arc-extinguishing coil
1000 970 3.09 998 0.21
3.2
2000 1861.4 7.44 1992.2 0.39
3000 2715.9 10.46 2.98 0.57
4000 3535.6 13.13 3969.9 0.76
5000 4322.5 15.67 4953.3 0.94
6000 5078.6 18.14 5933.1 1.13
7000 5805.6 20.57 6909.3 1.31
8000 6505.1 2.98 7882 1.49 Us=L,+1, L,
3 Ll lo

20%
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Fig.7 Equivalent circuit considering the main inductance
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Tab.3 Calculation results according to the simplified equivalent

circuit for neutral grounded via arc-extinguishing coil

Q2 Q 1% 19 0 1%
500 707.2 29.30 1000 1381.5 27.60
2000  2746.7 27.18 3000 4115.5 27.10
4000  5485.1 27.08 5000  6855.2 27.06
6000  8225.4 27.05 7000 9595.8 27.05
8000  10966.2  27.04

4

Tab.4  Experimental results for neutral grounded via

distribution transformer

(f150)'° B=uH Hol r,=Py/I,

PFe:Pl/SOB

Q 120 542 2000 8300
Q 100.6 290.3 479.7 582.0
%  19.30 86.72 314 1326
Q 100.1 289.9 479.5 582.0
%  19.95 86.98 317 1326
Q 119.1 538.5 2025.6 7915.3
% 075 0.66 1.27 4.86
4
20 Hz 400 V
0.11 pF
1:1
3554 Q 20 Hz 20V
R,=235Q X,=340Q0 R, =R, =0.266Q
X, =X,,=0.101 Q 4
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Analysis on the equivalent circuit of grounding equipments at the neutral of power generator

BI Da-qiang WANG Xiang-heng WANG Wei-jian
Department of Electrical Engineering Tsinghua University Beijing 100084 China
Abstract  This paper analyzes the effect of different equivalent circuits of grounding equipment at the neutral on the protection of ground fault
by injecting signal and points out that the accuracy of protection scheme using admittance is reduced if the leakage reactance and exciting im-
pedance of grounding transformer or extinguishing coil ignored. The accuracy of calculating transient resistance and the sensitivity of protection
can be improved by considering these parameters. The experimental results verify the influence of parameters of grounding equipment.
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