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A method of short-circuit current-limiting with software-hardware coordination control

ZHU Junjie, NIE Ziling, ZHANG Yinfeng, HAN Yi
(National Key Laboratory for Vessel Integrated Power System Technology, Naval
University of Engineering, Wuhan 430033, China)

Abstract: The power cells can be damaged when short-circuit occurred in the three-phase four-wire 400 Hz solid-state
power supply. The traditional methods can not ensure the rapid removal of short-circuit fault. In allusion to their limitation,
a method of short-circuit protection based on software-hardware coordination control is presented. The method determines
the conditions by using the current limit and the rate of transient short-circuit change. The method can overcome the
instantaneous weak overload of power electronic devices and ensure the rapid removal of short-circuit fault and the

continuous power supply by the quick turnoff of solid-state switch at the zero crossing and the constant-current source.

The experiment results show that the method is useful and effective.
This work is supported by National Natural Science Foundation of China (No. 51407189).
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Fig. 1 Main circuit topology of three-phase four-wire 400 Hz solid-state power supply
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Fig. 2 Sketch diagram of 400 Hz solid-state power supply

when a circuit shorted
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Fig. 3 Solid-state switch and experiment results by turning

off in zero-crossing
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Fig. 4 Control of software with short-circuit protection
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Fig. 5 Flow diagram of short-circuit protection based on

. k . k—1
=max[/, sin2n— — [ sin2mn—— 5
(£ p PP] ®)

. 1
=], sin2n— 6
H PP (6)

I >

solid-state switch
3 RELER
KT B AR IR B ] 4 ) P e B R O T 0



_50. CE R R R EEL

FIERATE, 7 100 KVA =1 U 2l 1 F 2 A 4 g
FENL EMEAT T 5256, &1 6 S =HH DUl ik 2 4
R = AT, Horb—ER R AR R, B
Wt % A A JC I S ARSI, S i LA B R A
R . IWER LA H, kA,
Tk FAL TR, B KU FEKS AT 1 800 A, il
ML 115 V BVE S 50V, HLs G Y F R F
Th, FIER SRR S22 12 ms 20T, H TR R AR
(%7 25 Ll FE v R A T A AR ZS, B
e DI i s il R R MG, i P IR 1
WA, ERAATAFIS R F ML, R R 3
(At FEL T &8

,,,,,,,, -
_ ol S T
> {
3 %
<
=3 Y \_/—\
2 f
£(500 ms/div)
() LI S 5 LA
> — §
5 T I IR
>
:
s P HH R Y H
z :
s L
s LR
3
! i

LR R
#(50 ms/div)
(b) VRS H TR IREE
6 F#IE PR IR R — B S A A R R
(T RARIPFETE)

Fig. 6 Process of short circuit without any protection
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Fig. 7 Comparison of short-circuit protection based

on different breakers
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