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Abstract

bidirectional converter is adopted for solving the problem of

New traction power supply system scheme with

braking energy unable to be recovered in the current system.
Considering the reliability of the power supply system, the
features of short circuit fault of new system DC side are
analyzed segmentally. Great risk of damage exists in IGBT
(insulated gate bipolar transistor) anti-parallel diode being in
the freewheeling or natural rectification state. To protect the
IGBT anti-parallel diode of the device, it is proposed to use
additional parallel low-resistance power diodes in the power
module and to set the DC side inductance to reduce the short-
circuit current flowing through the anti-parallel diode. Finally,
a simulation model based on the actual device is built, and the
accuracy of the DC short circuit analysis is verified.
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Fig. 1 Traction power supply system
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Fig.2 Double-loop control strategy of bidirectional converter
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Fig.3 Bidirectional control strategy of traction/feedback mode
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Fig.4 DC short circuit of bidirectional converter
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Fig.5 Full response equivalent circuit of capacitor discharge stage
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Fig. 6 Response circuit of diode freewheeling stage
BB LR AT LARIR O

1)
w="3 (8)

I, R G0 4—Br RC(HLBH L 2Y ) HL B 5 A
W 1, I A B FA) B 0 e, 9 2 iR A

“[(R;+R /L]t
I(1)=Tpe

VE: g

(9)
A

R,,——IGBT JUIFHR AR A4S 1 S LB

R TICFL 22 O B[R] K2 I w] RUTRTAE A -

U, |
l Zy/wZ«/LCarctan(O C)
1IN L
_5t L -5t
Iy=e SI(’V EU(% +I§) + Iy = Iygge " cosy =
LyeRe [C s
VS; ¢ 7e ﬁlsiny (11)

A1) Al AR RS Rl S L C IEAE G,
MHABEBE S E— e, B 1, U, i, BHAHEE
T RER|—E(E R, AR R O SRR LR S 3 T

(10)




WA
3.3 FEERME

e A A5 e B 41 IGBT SR 3l ik v,
T W i 2% S AE T [a], L IGBT Sz 3Bk i A8
B AN B FE I T AR TR B RS, an &l

7 HR .

Vi L AEARSHOEH: R A, CHIESHORHL
BT RESE b B

Fig.7 Circuit of uncontrolled rectification stage
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Tab.1 Parameters of bidirectional converter
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Fig. 8 Simulation results of traction working condition
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Fig. 10 Topological diagram of parallel bridge diode
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