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Fig.1 Single-phase combined co-phase
power supply system
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Fig.2 Single-phase combined co-phase
supply voltage vector diagram
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Fig.3 Principle diagram of regenerative braking working
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Fig.4 Simulation of combined co-phase power system
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Fig.5 Control chart of compensation device
of co-phase power system
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Fig.6 The terminal voltage change waveform of
co-phase traction network during regenerative braking
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Fig.7 The terminal voltage change waveform of the
existing traction network during regenerative braking
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Fig.8 Harmonic current distribution of traction load
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Fig.9 Load current, harmonic compensation current
and traction network feeder current

32 BARIXEIRFEERENZIN
32,1 Xk A H AN A 5
GB/T 15543—2008 HjlaE , Hi ) REGL AL 1%

AR AR AS - BE B SRVEL N 2% , S B A il o
4% o T RIGET R 51 1% R 57
HL R ANV 82 Y SRR — A 1.3% , 2 B ANl 1
2.6%" " o BRifE R 788 SR B A D RS
SEEIE P BHAS 0UF FLAT AT SE RO AT 4R T, U
AR Ay HL AN 8 T2 B AL A 3R

ﬁIZUI
A L MOUFHIRE; U N So A IE
Bl A B A . AT DU = AR L AN
5 ARG B A U EE, 5 A 51 2 BT Y B L
JRAE H o

AR %
.~

e
93

S

A

HLIL/

(==

1K

5
40

75| [
R/ A

—40

(=]

- x 100% (4)

En



136 2 HEHEAR

GB/T 15543—2008 7 H:fH 5 A w5 A S
R FRIAR N

QQ

£y = — x 100% (5)

K U, = *H%FE T BIRRAE ; U, y=HH
ﬁﬁf?ﬁiﬁﬂﬁﬁﬁo
MR (5) 78 Matlab/Simulink s sy = FHH &
AN FE ARSI AL, T &) 10 s

Mag ; E
-»-V b b
ane ? ¢ Phase

B 10 Z=fEBERTEHERNELR
Fig.10 Three-phase voltage imbalance detection module
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Fig.11 Three-phase voltage unbalance on
power system during regenerative braking
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Fig.12 Compensation current separation
detection control block diagram
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RGMD PR 1,2 s B 20T Ui b P4 1 3
AL B R G S AR R - 1 1815 g
Az Sl H g 2R G I B B I 2 = R, e sh Ak T
-0.96 -1 Z[a], [F]AH M3 B Al Xk /AR ] 3 T
DL N By ST TC I SR AT M
-0.95
-0.96
& 097
K

5 098 I
R 0,99 |

-1.00

-1.01L 1 1 . 1 1
2.25 2.35 2.45 2.55 2.65 2.75

t/s

B 15 BEHEENREENIIZEL
Fig.15 Power system instantaneous power
factor in regenerative braking
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The Influence of Regenerative Braking on Power

Quality of Co-phase Power Supply System
SUN Jingdi, XIE Shaofeng, ZHANG Kai, LI Haiyan, CHEN Minwu
(School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The co-phase power supply system can provide the compensation of negative-sequence current, reactive current and

harmonic current and solve the problem of electrical separation in the traction network. This paper introduces the working

principle of single-phase combined co-phase power supply system and train regenerative braking. By establishing a simulation

model, the influence of three-phase unbalance, power factor and harmonics on co-phase power supply system and three-phase

power network is analyzed in regenerative braking condition. And the effectiveness of the co-phase power supply system in

solving the power quality problems without change the control strategy in regenerative braking is verified.

Key words : co-phase power supply system ;regenerative braking; power quality ; three-phase unbalance ; power factor; harmonics
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