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Abstract: In order to improve the transfer efficiency of high-value goods in technical stations, the concept of
wagon value concentration is firstly proposed to measure the operation priority level of wagon loaded with
different goods in technical stations. Then the evaluation index system of value concentration for flow allocation
resource in technical stations is established, and the value concentration of wagons is comprehensively calculated
and sorted by weighted rank-sum ratio method. Secondly, a two-stage flow allocation model is designed with
the objective of minimizing the residence time of wagons in technical stations and prioritizing the dispatch of high-
value concentration wagons. Through changing the full load constraint of freight trains, different value
concentration wagons are allocated in stages. Finally, the model is solved by a three-level method, and the
value matching search (VMS) algorithm is designed to obtain the maximum departure scheme of lost trains with
adjusted flow allocation content. The results show that compared to traditional wagon-flow allocation schemes,
the optimized flow allocation scheme considering the value concentration of wagons reduces the average station
residence time of high-value concentration wagons by 0.2 h. After adjusting the lost trains in the optimized
scheme by VMS algorithm, the number of trains in the stage plan is increased by 1, resulting in a 159.3 h
reduction in the total residence time of wagons. The average station residence time of high-value concentration
wagons 1s further reduced by 0. 29 h, and the dispatch position is concentrated in the pre-scheduled trains of the

stage plan, which can effectively enhance the transfer efficiency of essential goods in technical stations.

Key words: Railway transportation; Technical station; Value concentration; Wagon-flow allocation scheme;

Wagon-flow connection; High-value goods
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