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Abstract: Due to the special characteristics of the structure and load of the traction power supply system,
serious imbalances can occur in the three-phase power supply system, which restricts the development of high-
speed, heavy-haul railways. The structure of a single—three-phase combined co-phase power supply system was
introduced in detail. The system can not only radically improve power quality, but also eliminates the electrical
splitting link at the exit of the traction substation. Firstly, the balance transformation principle of co-phase power
supply equipment based on two “back-to-back” single-phase converters was analyzed. Secondly, the protection
requirements of AC-DC-AC converter, high voltage matching transformer and traction matching transformer were
analyzed, the relay protection scheme of co-phase power supply equipment was studied, and the setting calculation
principle was briefly discussed. Finally, Matlab/Simulink was used to establish the simulation model of the combined
co-phase power supply system. The proposed single—three-phase combined power supply system has been put into
trial operation at the Sha Bath substation to verify the feasibility of the system.
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Fig.l Single—three-phase combined co-phase power supply scheme
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Fig.2 Main circuit diagram of the co-phase power supply equipment
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Fig.3 Equivalent circuit of the co-phase power supply system

(&1 4 Ay B — = A 2H 45 2] AR At F S A6 722 460 D
PRE L, B, BRSO K, Ynd1 148 R 2%
725 A K, S e A i H R Sk 500 ~ 2 000 V
S L R A B AR AR, PR E R T R 3
27.5 kV it A, B, CHIB I NI, I,
J IS/ o B o (= e 1 e R 11 K e 5 =
B MER L, L2 BAR A 22 KM, B S
R LR AR A2 T2 AR DR 0, I G B &R G2 v TG 7

IQ+

=<
B
= };.
=

JF HL I
A [.-1
I,
B
[ﬁ
I L |1y
Ll s
A B
) 0
_ b I,
Yy a c L L
I ]
T
R

P4 - = AL DR (3 PP A 48 R
Fig.4  Single—three-phase combined balance transformation
of co-phase power supply schematic
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negative sequence current system
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A-phase overcurrent protection
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Fig.7 Comprehensive protection strategy for AC-DC—AC converters
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Fig.8 Active power differential protection principle block diagram
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current of the co-phase supply
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