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Research on the influence of load on short circuit current

LI Yong', YU Ruiji’, WANG Yingying', LI Yinhong?, XIE Jun', LI Feng'
(1. Central China Grid Company Limited, Wuhan 430074, China; 2. State Key Laboratory of Advanced Electromagnetic
Engineering and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The method of load in standards and documents is analyzed, then different types of load are simulated by fault
model. Based on compensation method, short circuit current is calculated considering load, and the voltage and current
variation index are defined. With the variation index, the influence of load location and load level on the grid voltage and
current is concluded. The fast method of compensating short circuit current calculation considering multiple load is
proposed, the original network matrix is not modified and the time of short circuit current calculation is reduced by the

method. Finally, IEEE9 node example is provided, it is suggested to use the method and index to select load on short

circuit current calculation.
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Table 1 Short-circuit voltage of each node considering different load level on node 7
kfgk AU, 5 %;Al AUy, %;Az AUy, %;As Z;s
2 0.001 9 0.108 0.004 5 0.2557 0.006 9 0.392 0.017 6
3 0.000 9 0.104 7 0.002 1 0.244 2 0.003 3 0.3837 0.008 6
5 0.002 8 0.104 5 0.006 7 0.25 0.010 4 0.388 1 0.026 8
6 0.001 2 0.106 2 0.002 9 0.256 6 0.004 4 0.389 4 0.0113
7 0.006 7 0.102 4 0.016 4 0.250 8 0.025 5 0.3899 0.065 4
8 0.000 4 0.1 0.001 0.25 0.001 5 0.375 0.004
9 0.002 1 0.1029 0.005 1 0.25 0.007 9 0.3873 0.020 4
R2 RS 7R G far oY B SR RS AL
Table 2 Short-circuit current of each branch
considering different load level on node 7
Al Al Al

iﬁ% A[LAl ﬁ AILAZ ﬁ A[LAS ﬁ K mn
59 0.009 2 0.104 1 0.022 3 0.2523 0.034 7 0.392 5 0.088 4
6—8 0.004 2 0.100 2 0.0105 0.250 6 0.016 6 0.396 2 0.041 9
7—5 0.024 3 0.102 9 0.059 3 0.2512 0.092 0.3897 0.236 1
9—6 0.009 2 0.102 6 0.022 3 0.248 6 0.034 7 0.386 8 0.089 7
2—5 0.015 0.101 8 0.036 7 0.249 2 0.0573 0.389 0.1473
3—6 0.005 1 0.110 6 0.0118 0.256 0.018 5 0.401 3 0.046 1
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Table 3 Short-circuit voltage of each node

considering multiple load

AUD AU AU®

FMEE KI ML KI ML KI
7k 7k 7k

0.0045 0.0044 0.0057 0.0057 0.0277 0.0275
0.0021 0.0022 0.0062 0.0062 0.0299 0.0296
0.0067 0.0067 0.0086 0.0087 0.0422 0.0417
0.0029 0.0028 0.0082 0.0082 0.0396 0.0391
0.0164 0.0164 0.017 0.0171 0.0286 0.0279
0.001 0.001 0.0134 0.0135 0.0244 0.024

0.0051 0.0051 0.0085 0.0085 0.065 0.064 3
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Table 4 Differences of each node short-circuit voltage between
considering load and not considering load

KRk 41 v NN RN
2 0.715 0.629%  0.797%  3.874%
3 0.656 2 0.320%  0.945%  4.557%
5 0.567 1 1.181% 1.516%  7.441%
6 0.5459 0.531% 1.502%  7.254%
7 0.1945 8.432% 8.740%  14.704%
8 0.190 6 0.525%  7.030%  12.802%
9 0.5583 0.913% 1.522%  11.642%
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Table 5 Short-circuit current of each branch

considering multiple load

N NS NS

a2 y y N
ML KI ML KI ML KI
7k 7k 7k

0.0223 0.0221 0.0032 0.003 03118 03144
0.0105 0.0105 0.0308 0.031 0.087 0.086 7
0.0593 0.0591 0.0511 0.0513 0.084 0.083

0.0223 0.0225 0.0032 0.0033 02483 0.2502
0.0367 0.0369 0.0477 0.0478 02288 0.2314
0.0118 0.0115 0.0343 0.034 0.1632 0.1652
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Table 6 Differences of each branch short-circuit current
between considering load and not considering load

XA 0 A AP O AO
59 0.1272  17.531%  2.516%  245.13
6—8 20376  0.515%  1.512% 4.270
7—5 22725  2.609%  2.249% 3.696
9—6 0.1272  17.531%  2.516%  195.20
2—5 23966  1.531%  1.990% 9.547
3—6 1.913 0.617%  1.793% 8.531

BT 4 127399 1.587%  2.684% 4.572
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