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Abstract: The through-type flexible traction power supply system is not only the key to ensuring the high-
speed and reliable operation of green rail transit, but also the core technology for enchancing the operational
efficiency of railway. Under the multi-energy complementary integration, the through-type flexible traction
power supply system faces such challenges as strong randomness of source-grid-load storage, complicated
operation conditions and diversified operating situations. High - precision operating state perception
technology is the key point. Accordingly, this paper focuses on achieving sustainable development and green,
low - carbon operation in railway transportation, and systematically reviews the operation state perception
technology of through-type flexible traction power supply systems with multi-energy complementary access.
Aiming at the demand of accurate perception, a operation state perception architecture for traction load and
new energy strong randomness is designed, and key technologies from such four aspects of operation state
perception as data acquisition, feature extraction, perception fusion and situation prediction are expounded.
Finally, from the perspective of achieving data-driven and intelligence, the challenges and development
trends of this technology are summarized, which provide important reference and guidance for further
research and engineering practice in this field.

Keywords: multi - energy complementarity; through - type flexible railway traction power supply system;

operational state perception; green rail transit; situation prediction
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Fig. 1 Through-type flexible railway traction power
system
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Fig. 2 Key technologies of operational state perception
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Fig. 3 Operational state perception process
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Fig.4 Operational state perception architecture of through-type flexible railway traction power supply system under multi-
energy complementary integration
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Table3 Comparison of operational state perception
methods of traction transformer
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Fig. 6 Proces of data fusion technology
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Table 4 Shortcomings of data fusion technology
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Table 5 Structural characteristics and applicable
conditions of deep learning
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