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Analysis on the Short Circuit Current of a Low Voltage Direct Current(DC)
Distribution System using PSCAD/EMTDC
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Abstract - In this paper, we analyzed the short circuit current of a low voltage direct current distribution system. For
the analysis, we performed the modeling of the low voltage direct current distribution system with a 6-pulse
three—phase thyristor rectifier using the PSCAD/EMTDC, surveyed impedance of sources, transformers and distribution
lines to run a simulation. A result of the simulation is that short circuit currents of the direct current distribution
system with the rectifier decreased due to a thyristor-ON-resistance(Ron). But in case of the low thyristor—-ON
resistance, output fault current of the rectifier increased over three-phase short circuit current of an AC power system
without a rectifier by regular ratio of the rectifier. Because the output fault current of the rectifier can increase over
interrupting the capacity of circuit breakers, studying short circuit currents of a low voltage direct current distribution
system with a rectifier is necessary for introducing the direct current distribution systems.
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Table 1 Conditions of Simulation

T %k (value)

Simulation time step 50 [us]

Duration of simulation 10 [s]
Time to apply fault 1 [s]

Duration of fault 9 [s]

Fault type short circuit
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Fig. 1 Diagram of a Low Voltage DC Distribution System
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Table 2 Impedances of Power System
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Fig. 4 Equivalent Circuit of Thyristor

Quiput Waveform
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Fig. 5 Waveforms of Rectifier Outputs
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Fig. 6 Impedance Map of the Model Power System
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Fig. 7 Waveforms of Three Phase Short Circuits
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Table 3 Results of Simulation

-2 7 Ia, Ib, Ic Idc _
Ratio
[ohm] [A, RMS] [A, RMS]
without REC. 47159 - -
0.0001 47158.04 63741.13 1.351649
0.0005 38831.66 50482.7 1.298363
0.001 37842.03 48962.4 1.293863
0.005 26901.17 34277.51 1.274201
0.01 17764.75 22498.59 1.266474
0.05 4230.44 5392.55 1.274702
0.1 2138.84 2738.65 1.280437
05 431.43 552.73 1.281158
1 215.89 276.67 1.281532
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