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A Novel Power Supplying Method for Electrified Railway Based on HVDC
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Abstract: It presented a novel power supplying method of electrified railway based on HVDC according to the energy efficiency issues

of traditional traction network such as low power factor, high harmonic contents, insufficient grid-voltage and high energy loss. Based on the

analysis of solving method for the energy efficiency issues, system topologies of AC and DC traction network were constructed. Using NLM

technology, harmonic contents of traction network were analyzed. It discussed dynamic regulation principle of power decoupling technology,

researched the improvement of harmonic contents and energy loss of traction network, and compared realization possibility and advantages of

the two novel traction network topologies.
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Fig. 1 System topology of traditional traction network
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Fig.2 System topology of the AC traction network based on HVDC

LA G| M HVDCH NS U 3 T/, i HVDC
it B T MMC HAR o HoAg MR B A AH R Y 15
Pe(SM) Fl—A- b e SRR 8, b R AR A AR
—ANFHBAC 1 A2 M MMCT R, a b ¢ MR
BEIRICTIE | Stk 22 0], 4p —AHAE I vl s 2otk
TS MMC2 % d .\ e PIAHMRY , A4 BC R A 300 48 a2 A7
FELT A T A 2 00 ) DRI AT R L U L AN 5 T R ) A
it [RIERE BB AT I ] R B9 R 0 s i 1) 52 3
i Y, M IGBT Al SE B4R I 7o it 45 T &R
SO E T N

S

B3 ZAEI|HE 2409 HVDC d641 245 4
Fig. 3 HVDC topology of the AC traction network
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Fig. 4 Topology diagram of sub-module
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Fig. 5 System topology of the DC traction network based on
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Fig. 6 HVDC topology of the DC traction network
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Fig. 7 Power transmission equivalent circuit of HVDC
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