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Research on Practical Calculation Method of DC Component of Short Circuit Current

ZHANG Xuhang', HUANG Ruanming', CAO Wei’, YU Jie', QIU Cheng', ZHOU Ming’
(1. State Grid Shanghai Electric Power Economic & Technological Institute, Shanghai 200001, China; 2. School of Electrical
Engineering, Shanghai University of Electric Power, Shanghai 200090, China)

Abstract: DC component of short circuit current has a great influence on the breaking capacity of the circuit break-
er. However, its calculation is still lack of a simple and practical method. Based on the analysis of the principle and
attenuation characteristics of the DC component of short circuit current and the characteristics of the mathematical
model of power network, a practical method for calculating the DC component of short circuit current is proposed.
The complex network of power system is simplified into a radial network with short circuit point as the center, and
then the DC component of each generator branch is calculated, finally, the DC component of short circuit current at
fault point is approximately calculated by summing the DC component of all branch short circuit currents. The accura-
cy of the method is verified by the comparison between practical calculation and EMTP simulation.

Key words: short circuit current; DC component; attenuation characteristic; transfer impedance; practical calcu-

lation method
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Fig.3 Short-circuit instantaneous phasor graph
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Fig.4 The overall idea of programming
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Table 1 DC component of 500 kV bus short circuit current
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thms  FRIF/ O AHAHE EMTP/  FEFE/ O AHXHR S EMTP/  FUF/ AHNHE EMTP/  BUY/ O AHRHRE EMTP/

kA %1% kA kA 1% kA kA 1% kA kA 1% kA
0 5775 436 5523 76.73 598 7214 7609 650  71.15 7827 419  74.99
10 4835 -1.95 4929 65.63 139 6472 6279 080 6229 6603 -1.13  66.77
20 4138 -457 4327 5727  -0.14 5734 5270 -154 5351 5675 -3.12 5852
30 3585 -426 3738 50.69 131 50.02 4479  0.17 4471 4944 -171 5028
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70 2226 253 21.70 34.62 6.79 3227 2585 504 2455 3160 438 3022
80  20.15 530 19.09 32.09 851 2936 2299 586 21.64 2880 3.62 2775
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Table 2 DC component time constant of 500 kV bus short

circuit current

M PP/ ms TR 22/% EMTP/ms
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Fig.5 DC component of short circuit current of
500 kV bus

B L2 A1, R P 3 0y i FL R 500 kV T
Ul BE 2 — AR B o0 e e D ) B 55 EMTP 3
SEAE A X IR 2ZETE 5% LA, LI 70 it BB A X i3 22
FE 10% AP 5 100 Lk 4 a] 80, — 35 358 i A L 40
TR A2, TR S BT B R

UEAR TR 1A 44 Mk i B A e s, G B
i F g 8 e Rl AT — R i T ok #
FORP AT BN 255 i an SR EMTP #0022 4)
| g 1l £ O | N G e S
Gy FE SR JE R I Y 20 B R A4S A ) A
T R IS (EL I TR R 4 8 H G L B B A i . 5 R
) S i G R {2 P DR M K O B Y
WAL B A A AR , 7 AT ] 2 S b i AT H Y 4
8 AL, 1 AE FH EMTP 3k 4: 3R 47405 355000, H
S HREIZ AT I HL R B, 55 S XA T R 43
PEAT S AE, P A5 (T IRABEIR /N 1) X 2 AL, iy LA
FH I A 3 KR /D T AR &, TR S i
32 LiEHEM={HERBREERES T

AT 500 kV EHEL ULIE 6,500 kV Y 1TEEZ



BRTE 54

SRNBAL, BT, 0 i, 45 SR HL I LR A S TS O AR +173-

& 5013.,5023.,5031.,5032.,5033 Wr ik #s K itk 45, 3
A2 500 kV A IEWIB T, 50311 FF R4l b it i
TRELRAS R, 5 S HLZ 5012 WT Bk o AR MR 4T 51104k,
AT 5100 55 AN 5119 £k 28 5022 Wr B 2 Bk 453817 -

5110 5109 5119 5120
I
L SOPIDK_,
sott[[] | sepr 501
\\ II
AN |
sop2 [[] | 5022 5032
N§ N :
O

I
5013 % 5023 5083 |
1

1§53

gs%m 6% 41

6 SN FEuEEHERLE

Fig. 6 Waigaoqgiao plant station accident wiring diagram
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Table 3 Analysis of three-phase short circuit fault

record data

5109/ 5110/ 5119/ JHFY/
kA kA kA
0.00 459 1564 1478 2850  63.51
2.50 457 1506 1423 2793  61.79
5.00 455 1447 1368 2736  60.06
7.50 453  13.88 13.13 2679 5833
1000 451 1330 1258 2623  56.62
1250 449 1271 1203  25.66  54.89
1500 448 1213 1149 2509  53.19
1750 446 1154 1094 2452 5146
2000 444 1095 1039 2395  49.73
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Table 4 Calculation value of three-phase short circuit fault

t/ms BT kA t/ms BT kA
0.0 76.73 125 63.34

25 73.57 15.0 61.19
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10.0 65.63 — —
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