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Abstract: With the advancement of energy and transportation interconnection and the implementation of the
dual Carbon goals, it is imperative to develop a new type of electrified railway traction power supply system
dominated by new energy sources. However, the integration of high proportion of renewable energy involves
the extensive use of power electronic devices, particularly in grid-connected photovoltaic and energy storage
system. Due to the electromechanical coupling, power fluctuations from photovoltaics and energy storage
affect voltage and frequency stability, exacerbate grid oscillations, and lead to unstable train operation.The
inherent uncertainty of the PV leads to the dynamic behavior of the system more complex, causing low -
frequency oscillation in the vehicle network system. In the suppression measures, such issues as switching
of different strategies, high long-term operation and maintenance costs and difficult parameter matching
are existed. According to the control strategy, the stability criterion can warn the oscillation risk, but the

accuracy and universality still need to be studied. In order to provide an in-depth review of this issue, this
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paper analyzes the essential influencing factors of photovoltaic and energy storge intrgration into vehicle-

grid coupling system on low-frequency osillations from such three perspectives as parameter design, optimal

control and stability criterion of electrified railway traction power supply system. In view of the low-frequency

oscillation phenomenon, its generation mechanism and analysis method are elucidated, and the applicability

of the low-frequency oscillation suppression method and stability criterion are studied in the new electrified

railroad “PV storage-vehicle network” architecture. Finally, the latest research results are summarized and

prospected with respect to the influencing factors of low-frequency oscillations, so to provide reference and

guidance for future research.

Keywords: PV storage - vehicle-grid system; electrified railway; low-frequency oscillation; optimized

control ; stability criterion
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Fig. 1 Low-frequency oscillation in vehicle-grid system
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Fig.2 Topological diagram of PV storage-vehicle
network system
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Fig.4 Low-frequency oscillations in PV storage-vehicle-
grid system
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