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Calculation of DC Component Characteristic Parameters of Power System Short-circuit
Current Based on Integral and Difference Method
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Abstract: In recent years, with the increase of DC time constant of power grid, which leads to DC component of
short circuit decayed low and exceeded the interruption capability of circuit-breakers in the set time. Therefore , the
calculation and evaluation of DC time constant is especially important for the optimal design and safe operation of
power grid. In this paper, the integral method, difference method and combination method for calculating the char-
acteristic parameters of DC component of short circuit current with three times and five times harmonic have been
proposed. The results show that integral method, difference method and combination method can calculate the char-
acteristic parameters of DC component with zero error for ideal short circuit current waveform. After superposing
Gauss white noise signal the calculation precision of three algorithms is integral method, combination method and
difference method in turn. What’ s more, add the 60 dB Gaussian white noise calculation result is better than 30 dB
Gaussian white noise. Furthermore, the DC component of short-circuit current measured in power system is calculat-
ed by integrating method, it is provided a new solution to calculated the characteristic parameters of DC component
when varying to time.
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Fig.1 Short-circuit current waveform
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Fig.2 Short-circuit current time domain integral waveform
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Fig. 3 Short-circuit current time domain

difference waveform
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Table 1 Three typical test current waveform parameters
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e RARXSFREE R P 1.00 0.120 0.907 0 0.10 60 0.05 -30
AR FR I P 0.866 0.075 0.882 30 0.08 -10 0.03 40

I/p.u.

G R NP

0.01 0.02 0.03 0.04 0.05
1/s

2
5
g 0]
S BRI R
0 0.01 0.02 0.03 0.04 0.05
t/s
2F
=
& 0
= P o PEERARRIR L

0 0.01 0.02 ’ 0.03 0.04 0.05
1/s

E4 37hEBYAYNIK R R

Fig. 4 Three typical test current waveforms
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Table 2 Calculation results of characteristic parameters of DC component of three typical test current

oI L/p.u. 7/s
SHRABT BNk EhE WA BNk I
FPAEAEXTAR S /N FE 0.707 0.707 0.707 0.045 0.045 0.045
I RARXTFRBE R P 1.000 1.000 1.000 0.120 0.120 0.120
P AR RR R B 0.866 0.866 0.866 0.075 0.075 0.075
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Table 3 Calculation results of characteristic parameters of DC component with 30 dB Gaussian white noise

o T L/p.u. T/s
SHATIR Bk Bk e Bk Bk G
A EXTRREE /NI 0.708 0.637 0.700 0.045 0.035 0.050
I RARXSFREE Rk 1.000 0.950 1.010 0.116 0.165 0.137
HP A EXT RS R 0.865 1.030 0.884 0.075 0.079 0.082
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Table 4 Calculation results of characteristic parameters of DC component with 60 dB Gaussian white noise
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PR AT R A 0.866 0.808 0.866 0.075 0.068 0.075
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Fig. 5 Measured waveform of single phase short-circuit
fault at A of a 750 kV system
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Fig. 6 Calculation results of DC component characteristic

parameters of short-circuit current

750 kV ZR G0 B Ab BRI B S0 R I
P 7, o7 R G330 I 7 0 B b A T LT 40
MESHOT AR 8. T BB i 5 — -2k
WA — 7 R A | B I T % B T R
X IO ) Bt 20 A A S, TR B R X S AT S A
b2 B T N N 6 K S e TR
b, e KAE K 52.4 ms, fe /K 36.5 ms, F-II{H K
43.5 ms, LI AL E N 0.5 kA,

73 1 L 1 ! 1
0.09 0.10 0.11 0./12 0.13 0.14 0.15
/s

B7 F750 kV R4 B Ab 4R %G B ERE SEill i
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fault at B of a 750 kV system
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Fig. 8 Calculation results of DC component characteristic
parameters of short-circuit current
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