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Checking the Breaking Capacity of Branch Circuit Breaker Considering DC Component of
Short Circuit Current
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Abstract: With the expansion of the interconnection scale of the power system, the impedance ratio of the
power grid increased gradually, thereby the breaking capacity of the circuit breaker was affected by the increasing
attenuation time constant of the DC component of the short-circuit current . At present, the periodic component of the
short-circuit point in the check of the breaking capacity of the circuit breaker is only considered in the actual power
grid, instead of the influence of the DC component and the branch short-circuit current. Firstly, the reduction
methods for checking the breaking capacity of the circuit breaker by considering the DC component in the checking of
various circuit breakers were compared and analyzed. Then, combined with the calculation method of the DC
component of the branch short-circuit current, a method for checking the breaking capacity of the circuit breaker was
formulated considering the sequence of the circuit breaker's action. Finally, the breaking capacity of the circuit
breaker was checked by calculating the periodic component and DC component of the short-circuit current on the
connection branch of the fault point in combination with the power grid in a certain area. The calculation example
shows that the influence of the DC component attenuation time constant on the breaking capacity can be fully
considered by the reduction coefficient method, which provides a reference for the planning and operation of the
power grid and the selection of equipment.
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Tab.1 Reduction factor of two methods under different time constants

7y=45ms 7y=60ms 7y =75 ms 7y=90 ms 7 =120 ms

7/

ms

Ky K.Q Ky K.Q Ky Ko Ky K rQ Ky

Ko

45 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
50 0.977 0.951 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
60 0.937 0.874 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
70 0.904 0.817 0.965 0.935 1.000 1.000 1.000 1.000 1.000 1.000
80 0.878 0.773 0.937 0.884 0.986 0.974 1.000 1.000 1.000 1.000
90 0.857 0.738 0.915 0.844 0.963 0.930 1.000 1.000 1.000 1.000
100 0.840 0.710 0.896 0.812 0.944 0.895 1.000 1.000 1.000 1.000
110 0.825 0.687 0.881 0.786 0.927 0.865 0.963 0.967 1.000 1.000

120 0.812 0.667 0.867 0.763 0.913 0.841 0.948 0.940 1.000 1.000
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Fig.3 Partial schematic diagram of power system failure
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Tab.2  The decay time constant of the DC component in

each branch of the short circuit
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HHms /1%
BUS,,—BUS,,  55.84 0.77 55.41
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BUS,—BUS,  57.68 1.84 56.64
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" BUS,—BUS,  44.07 -2.99 45.43
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Tab.3  The calculation result of short-circuit current of branch in some power grid

Wi B YA IR

LI ik R

Tkl T3

I3k HH KA MEEEems  mEs RehA may KelukA
LT LT—TW 52.516 126.07 0.905 57.029 0.830 52.309
XH XH—HD 57.016 87.51 0.968 60.985 0.953 60.015
TW TW—LT 50.646 136.71 0.894 56.301 0.809 50.962
YD YD—SL 51.675 97.45 0.948 59.701 0913 57.489
GL GL—YG 45.532 93.27 0.956 60.212 0.920 57.981
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Tab.4  The calculation result of the total short-circuit current of bus in some power grid
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I I"/kA R s STRREK,, el L ES 9 ol
LT 55.81 129.62 0.901 56.774 0.827 52.081
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™ 52.51 136.33 0.894 56.325 0.809 50.983
YD 54.61 95.72 0.951 59.908 0.916 57.688
GL 56.34 87.54 0.968 60.981 0.947 59.641
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