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New Development Trends for 'Green-Smart Coalescence’ in Urban Rail Transit

YU Xin
( Director of Urban Rail Transit Center, China Academy of Railway Sciences Group Co. , Ltd. )

On March 12, 2020, the China Association of Metros released the 'Development Outline of Smart City Urban Rail Transit
in China. " On December 9, 2021, the State Council issued the 'Development Plan of Modern Comprehensive Transportation
System in the 14th Five-Year Plan. ' On August 18, 2022, the China Association of Metros unveiled the 'Action Plan of China
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Urban Rail Transit Green Urban Rail Development. ' These documents successively released by the State Council and the China As-
sociation of Metros demonstrate that 'Green-Smart Coalescence’ is the new development trend for China urban rail transit in the new
era.

The 'Development Outline of Smart City Urban Rail Transit in China’ presents a blueprint for the construction of 'Smart urban
rail’ and outlines eight major systems, among which IOM (intelligent operation-maintenance) stands out as a prominent develop-
ment focus, closely aligned with the industry urgent needs and marked by notable technological innovations. Taking infrastructure
IOM as example, the future development trend revolves around the establishment of an IOM system that covers the entire process of
"perception, analysis, evaluation, and decision-making’ through the construction of an intelligent sensing system and the application
of a smart platform. This involves creating a systematic approach to IOM that includes a spectrum of 'inspection equipment + carriers
+ platforms. " Core equipment on the sensing end includes the next-generation intelligent comprehensive inspection train. This train
is compatible with various clearance conditions and multiple power supply formats, making it suitable for interoperating networks. It
enables comprehensive inspections and patrols across all sections, including wheel-rail, pantograph-catenary, tunnels, communica-
tions, and signals, under conditions of uniform operating speeds and axle loads. It achieves comprehensive analysis across multiple
disciplines and precise localization and assessment of system faults. The IOM platform encompasses three centers: basic data man-
agement, inspection and analysis management, and comprehensive operation-maintenance management, offering functions such as
network-level, multi-disciplinary infrastructure data asset management, intelligent analysis of inspection data, multi-dimensional data
visualization, infrastructure status assessment, early warning and alarm, and closed-loop management of operation-maintenance
processes.

The 'Development Plan of Modern Comprehensive Transportation System in the 14th Five-Year Plan’ points out: green and
low-carbon transformation shall be comprehensively advanced, low-carbon facilities and equipment shall be promoted, and it is en-
couraged to rationally layout photovoltaic power generation and energy storage facilities at transportation hubs, as well as along corri-
dors such as roads and railways. Urban rail transit has significant energy-saving potential at each stage of planning, design, con-
struction, and operation.

Green transformation mainly encompasses two aspects: 'energy generation’ and 'energy conservation. ' Regarding 'energy gen-
eration,’ the focus is on the application of new energy sources. According to the characteristics of urban rail transit land use and en-
ergy consumption, distributed photovoltaic power generation technology can be fully utilized. This involves developing photovoltaic
power generation on available sites such as vehicle depots, parking lots, stations, and their associated buildings. The electricity
should be prioritized to meet the electricity demand of the urban rail transit buildings themselves and connect photovoltaic power gen-
eration to traction grid. In addition, geothermal/air-source heat pumps, hydrogen energy, and other new energy sources also have
good development potential. On the 'energy conservation’ front, the emphasis is on the application of low-carbon energy-saving
technologies. Currently, technologies and devices such as medium-voltage energy feedback devices, flywheel energy storage de-
vices, bidirectional inverter technology, and new types of power storage devices have all been applied. In the construction and oper-
ation of new lines in the future, during the construction phase, technologies such as BIM ( building information modeling) and pre-
fabricated construction, as well as high-strength, low-consumption building materials, can be used. When procuring equipment, pri-
ority can be given to green, simplified vehicles that integrate multiple low-carbon technologies. When designing power supply sys-
tems, stations can be designed as flexible electricity buildings with 'photovoltaics + energy storage/batteries + direct current distribu-
tion + smart charging stations’. In the construction of the operation-maintenance system, an energy management control platform
should be included, and a system energy consumption management mechanism should be established.

'Green-Smart Coalescence’ is the new trend in urban rail transit development. It should be approached with comprehensive
planning, a focus on top-level design, a commitment to independent innovation, and the overcoming of key core technologies related
to intelligence and sustainability. Furthermore, there should be strengthened coordination between upstream and downstream indus-
tries. This will facilitate deep integration of 'Smart urban rail’ and 'Green urban rail’ technologies, ultimately empowering urban rail
transit with smartness to achieve green and low-carbon development goals. This approach will ultimately lead to the high-quality de-
velopment of urban rail transit industry.

(Translated by ZHANG Liman)
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