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Abstract

This paper analyzes the fault process of a multi-terminal DC power distribution system to obtain
the equivalent circuit when the multi-terminal DC power distribution system fails, and then calcu-
lates the fault current of the multi-terminal DC power distribution system and analyzes the fault
characteristics of the system. Through simulation, it is found that when the system fails, it is diffi-
cult to distinguish between bus faults and feeder faults based on the short-circuit current charac-
teristics. Therefore, this article proposes to install a series reactor at the outlet of the feeder so
that the short-circuit current of the bus fault and the short-circuit current of the feeder fault can
be distinguished well in the amplitude characteristics and waveform characteristics, thus provid-
ing a criterion for the protection of the multi-terminal DC power distribution system.
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Figure 1. Structure of multi-terminal DC distribution system
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Figure 2. Equivalent circuit of short-circuit fault on the side of AC distribution
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Figure 3. Equivalent circuit of short-circuit fault on the side of energy storage
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Figure 4. Structure of multi-terminal DC distribution system with short-circuit reactor installed
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Figure 5. Equivalent circuit of short-circuit fault response on the side of AC distribution with
short-circuit reactor installed
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Figure 6. Equivalent circuit of short-circuit fault response on the side of energy storage with
short-circuit reactor installed
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Figure 7. Short-circuit current curve without short-circuit reactor installed
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Figure 8. Short-circuit current curve with different short-circuit reactor installed
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Table 1. Comparison of short-circuit peak value and differential quantity with short-circuit reactor installed

= 1. IR IBR A /S A RS BRI RN S B IS (AL R

I B LA A s PLAR S
RUES KT LRI A (A) 4 R (A/ms) ST LU (A) U R (A/ms)
H B[] (ms) H PR [E] (ms) H R[] (ms) B 8] (ms)

- 265 10* 265 10*

0.09 0.02 0.09 0.02

265 10* 262 10°

F3-1 0.09 0.02 0.25 0.02
248 239
F3-2 023 - 033

DOI: 10.12677/s8.2018.86056 522 B HE L


https://doi.org/10.12677/sg.2018.86056

MRz 2%

1074
o BERHEEBR RS E

 ABWEEBGRN RE

)
RS F1 _l
Sl()’\?" ‘ : R S
.§ 7 ' g :
s / TN
. %"
/ N
/‘ F3-1 '\
10721 L 1 i . 1 \
0 0.05 0.1 0.15 0.2 0.25 0
Time(ms)
AR H IR

Figure 9. Short-circuit current differential quantity curve with short-circuit reactor installed
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