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Research on self driving of CRH380BG EMU based on super capacitor energy
storage technology
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Abstract: With the continuous growth of China’s high-speed railway operation mileage, the probability of OCS
power loss is also rising. In order to solve the problem of emergency stop of EMU caused by power loss of OCS,
which seriously affects the timeliness and safety of train operation. A solution based on super capacitor energy
storage is proposed, which aims to realize the self walking function of CRH380BG EMU, that is, in the case of
power failure of OCS, the EMU relies on the energy stored by its own super capacitor to walk 60 km at the speed of
40 km / h. Firstly, the energy consumption and the capacity of the energy storage system of CRH380BG EMU in the
process of self driving are calculated; In addition, in the aspect of super capacitor energy storage control strategy,
a control method combining sliding mode voltage control and charge discharge self switching control is adopted to
increase the robustness of the system; Finally, the traction transmission model and super capacitor energy storage

model of EMU are built in MATLAB / Simulink to verify the rationality and effectiveness of the design.
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Fig. 1 Topology diagram of normal operating conditions
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Fig. 2 Topological diagram of self-propelled walking condition
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Fig. 3 Operation flow chart
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methods
fiti e kit R R
WEIR T 1 JLF 50 JiK 40 ~ 50 Jiik
PVES 90% i A4i 85% /i £i 95% LA
IR H T T

2 L7 i L D 26 WL o IR TR T
E R R TAERIEU,,., B T 45
5 TR U e, 36T LT 2 4 0% P 8 1 £ I B
M., =HZE%FRSY
Uy =mU, (4)
L R b TR PR SRR m,, LS IR
My 568 20 v 75 ML U0 K (G R E . JRe K TR
LRG| 2 P 4L R 7 e C R L
I T L ff R B 5 LB
C.=C[(m,m,) (5)
A, Cob kR b R
L 2F v 7 i WL 1D A o o 3 1
ARy
[=1p m, (6)
AT, 1 B PR S L7 B K 7 HL AL
L7 P T B A i B TSR A R
Epn=3 U, (7)
2R 7 ML IR K R S, R B T R
5 1k il VBT T B A G 1 B KRB, (H R {2 AR L
L It B o, B R R A OR A ik
MR R REURIE, M55 b TR
G5B T AF WL A7 7 B R0,k 8 L O R S o
FURBEIE T BICIE, S ERALTLES
TAE.

—r _r L _
E_Emax Emin - 2 C'z (Urflax Urflin) (8)

X, Unin AEARBEHR R, En A FE iR IR
F fit LB, 8 20 HL 25 IR BT A A LR
CRH380BGIE iz A7, Hrlal H a1 L
TEHLE A2 700 ~3 600 Vi [ Ji47 A0 B fiCH &
AT, iR BRI TR E A2 200 ~
3500V, ZEEHmE, BBERCHL 2854, Jf

2022458 - | 69



BEixit | Engineering Design
M54, MY H A S H & A920 kW-h,
2.2 fEEERGIZHIKES

W 1) DC/D CAZ e 2 3 48 R A5 2] T Pk Y %
JE B BT, WA DC/DCAE e g WO il 75 i A T 1R

R & . B PIDYE il ik ie 4 B A Tz
5 LT, AE A s A L B S

fi ) PR A A Bl A L S IR
A0 12 il
gl
e Tt
2.2.1 f A AL A A &% B

h T HER R R ERE, AP

LAk,
L 2 ) 0 e £ ) 2% 45 ) O s A 4
#DC/DCAs i gx s B MERER THERM

R TR R R P g, R oI R P R 4n & 4
iR
SW VD iD ii
1rr —
lL ; R2
v L c v,

%H

a fdt
2dt

u
! BRI
|

B4 Bt EiRzRREE
Fig. 4 Schematic diagram of sliding mode control converter
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Fig. 5 Voltage waveform of intermediate DC link
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