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Design of metro-train regenerative braking energy feedback converter
ZHOU Yaopei, WEI Xing, WANG Bin, WU Lingling
(CRRC Xi’an YongelieTong Electric Co., Ltd., Xi’an 710016, China)

Abstract: The working principles of the metro-train regenerative braking energy(MRBE) feedback system is
analyzed, and a structural scheme design of MRBE feedback converter based on modular design idea is presented.
A 3D simulation model of converter cabinet is established, and thermal simulation of internal cooling system is
analyzed. Then the availability and reliability of internal cooling system are verified by converter temperature rise
experiment, the results show that the MRBE feedback converter meets the product design demand, solving problem
of bad cooling effects in converter with significant advantages in volume and weight.
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Fig. 4 Distribution of electrical components in energy-feedback

converter(back view)
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Fig. 5 Structure of radiating air duct in the energy-feedback converter
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Fig. 6 The performance curves of fan
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Fig. 7 The 3D simulation model of converter
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Fig. 8 Air velocity cloud picture in the converter
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Fig. 9 Temperature rise cloud picture of the base plate
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Fig. 10 The prototype picture of energy-feedback converter
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Tab. Comparison of air velocities at the air inlet of power unit

between measured data and simulated data

W& K3/ (m/s)

1Ji B X%/ (m/s)

FERTIRZE (%)

Lz 3.22 3.43 6.5
HE 3.16 3.34 5.6
T2 3.05 3.26 6.9

18 | @i bl - BEKEME - 2019FE38BE 115



M EZRAT VR B, 06 AU i /N T 15 R
B, X AR T E AT = BB, A
RGN AT T BB, RS L
S o 8 BEL Ok /0y 5 000 XU 5 0 5L XU SRR ) A 6T i
ZEMABILT% ., Ll EEE R TR, &0 KE
WE3 m/skEA, iR RGRAE K,

3.2 BRI

FEREIT A T # LB B s, % M AR
HRIBAT, EHEIRL MWk TIERRA T
Frim PR Ss . AR s NERA B T 2 A i R iR
M, 5 P R34 Bh 2 BT Fe i R IGBTHY A
G fr 8, PRl R EAA EmE IR, &3
REbh A i es J, EFIE LI Fi#ESE472 h, i
FEIC AL LL0.5 Hz 45 3210 7 i 504 .

AL A2 SRS AR AiAs Hilite

(o] D o]
0 40 —me [
o Gl O ©
[o) | [o] I[o)
U = = AU
B e s
O ©0 4, W_@_@ o O
L R7 T 57 5 ~ (8
mm' o) #2 P 'mrm
© ) 5] © ° | M@ Q) 0]
o . o
o o T o

7 7 T \
Paf o HubfBio Huf B Pl B2 HBub i3 HuepiBig
Bl hERBTEREHEEAELE

Fig. 11 The thermocouple arrangement position on base plate of

the power unit
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Fig. 12 The curves of temperature rise experiment in converter
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