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Research on a New Electric Power Router for Electrified Railway
SHU Yonghao,ZHANG Changzheng, WANG Qi
(Hubei Key Laboratory for High-efficiency Utilization of Solar Energy and Operation Control of
Energy Storage System, Hubei University of Technology , Wuhan 430068, Hubei, China)

Abstract: On the premise of realizing the application of renewable energy power generation in traction power
supply system, aimed at the problems of power scheduling and operation cost in the traction network of 27.5 kV
electrified railway, a kind of electrified railway energy router device was proposed. The device adopted 81 level
converter to realize the high voltage, high power quality and high power demand of grid-connected converter for
electrified railway energy supply system. The energy dispatching mode of voltage-phase angle was adopted to ensure
the normal power supply of electric locomotive and the voltage support of traction network. At last, based on the
energy storage unit controlled by the virtual DC machine, the energy peak cutting and valley filling, coordinated
control were realized. Through analyzing the theoretical study of the topology, technical principle, energy
scheduling calculation and control strategy of the new electrified railway power router, the modeling and simulation
was implemented, and the effectiveness of the electrified railway power router technical solution was verified.
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Fig.1 Main circuit topology
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Fig.2  Output voltage waveform of power router on the grid side
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Fig.3  Power scheduling control principle
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Fig.4 Control strategy of energy storage unit
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Fig.5 Block diagram of the control system
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Fig.7 PV and energy storage unit power curve
AR, PR RE I ER A A T A 8 DR S X R
UL A ML A2 T F) i BB BT AT T I K X 81 R
SR A i L R R AT RS AN LS B BB
HLBAE Py RE PR R Dbt TR RE S C
ko P2 B R AR AR, —F — R L )
DLk e i, 78 ORI i - fE TR A R AR T Y
[RIF, IR F T D8 B ROR .
P 8 Shy 4% b 2 il SREMS R B RE AR A R AR A
%éﬁo
1035
1030
>1025—ﬂ/\"__
21020
2
1015
1010

1005

! 0002 25 3 35 4 45 5

ils
(a)H HLHL, s H 7L B

1035
1030
1025

>

21 020
1015
1010
1 005

10002 25 3 35 4 45 5

(o B LA
(R e N N oA e e iR
Fig.8 DC bus voltage curve under each control strategy
TEPE 8 LD UL T 24 L BRI ph 2 7R A0UE 11t
HUIRZS T IR & i th B S, i B2k i T
AR AR AL o 723 s I, 23 531 9 A8 A [m] ik i 47 ol
ST AR S i oL IR i B2 S Al [R] ik

M 1000 W/m?* [ 2 600 W/m?, i i3 15 & % He il
TR BB B, J5 2 i 3h 3 R I )
Y 1 SR HH M 480 Ik R AL A SR W X B R
FH R S HE RS PR A B KR T, R T 4 by % AT
A AR L A2 SR S M R R

MHLE S, T A BB R, T
B HAR L — 40 TC ) D R LA AR WL A IE i
7o 9 R HLRE RS B 25 01 IR , 22 5] i 1 A
Ui Yo R AR e i 26 . #F 0.5 s B, B BB PR 2%
FEM e AL AL BE Y R B, 8 v T 42 51 WY
DR fESEONE A O, DR 5

CIE:ST

(x10%3

25

< 2 AR
-

= 1.51

¥ I
B 0.5 xshhr—>

0

0502 04 06 08 1

s
9 25| XA i £&

Fig.9 Power curves of traction network
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