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"Next Generation" Metro Vehicle Project of the Ministry of Science and Technology
—— A historic leap from " Technology Import" to " Technology Leading"

LIU Changqing
(CRRC Changchun Railway Vehicles Co. , Ltd. , Chief Engineer)

Since the beginning of urban rail transit vehicle technology research in China, following the technical line of " Import, Diges-

tion, Absorption and Re-innovation" , all the domestic vehicle manufacturing enterprises have gradually narrowed the gap with the

advanced foreign technologies. Based on technical accumulation in the past 60 years, especially following the rapid development of

urban rail transit construction in China in the last decade, relevant enterprises have stuck to the investment in research and develop-

ment for technical innovation and achieved fruitful results. All the developed techniques and products are mature and reliable after a

long time verification. However, it has to be admitted that neither the vehicle products nor the related R & D works cannot get rid of
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the dependence on foreign advanced technology yet.

Under such a background, responding positively to national policies of intelligent manufacturing and taking the Twelfth Five-
year Plan subject research as an opportunity, MoST ( the National Ministry of Science and Technology) has released the Project of
the National Sci-Tech Support Plan, to deepen the autonomous research on relevant techniques for future urban transit vehicles, ai-
ming at a better rail transit industry development in China. In June of 2015, CRRC Changchun Railway Vehicles Co. , Ltd. official-
ly became the bearer of the Project under the subject of Research and Exemplary Application of Next Generation Metro Vehicle (No.
2015BAGI13B00). Based on the "safe, intelligent, green and efficient" design concept, and aiming at the " technology leading" ,
the Project started from detailed planning by focusing on mastering key techniques in core systems such as car-body, bogie, traction
and transmission, train network and brake, perform systematic research and design in the respects of intelligence, safety and com-
fort, green and environmental protection, comprehensive energy saving etc. , strove to build the future-oriented urban rail transit ve-
hicles and lead the market demands.

In terms of intelligence, all rail transit trains will adopt full automatic driverless techniques. The driverless control mode is used
to realize intelligent operation in the whole process, including power-on, self-check, operation, out and in from service. Centered
on the fault pre-warning and health management, rail transit train will provide fault pre-warning alarm, accurate fault finding and an-
alytic diagnosis to ensure the safety operation and operational orders; advices will be provided on operation and maintenance decision
making to realize fault intelligent expert diagnosis and predictive intelligent maintenance; people-oriented intelligent passenger infor-
mation service platform will be created to enhance the passenger riding experiences and offer value-added services.

In terms of safety, more than 1 200 monitoring points for the four-car trainset have been set up for supervisory control of the
status of key parts and vehicle components; a series of research and application of the active safety assurance techniques, such as the
detection of obstructions and derailment risks, the online detection of running gears and so on, will ensure timely fault finding and
handling. Meanwhile, the double-channel redundant monitoring and design adopted in key parts and critical safety equipment will
completely and systematically ensure the safe train operation. In terms of comfort, the open cab design is adopted, providing passen-
gers with more free space; the saloon design is simple and generous with strong permeability. Seats, handrails and hanger rings are
designed in compliance with ergonomics, thus becoming simple and comfortable. In addition, lighting adopts cold/warm double-
color control, windows adopt anti-ultraviolet and color-change techniques. While the saloons adopt air purification devices, tempera-
ture and humidity uniform control, as well as the hearing aid system for the disabled, to offer a better ride experience for passen-
gers.

In terms of green and environmental protection, the state-of-the-art environment friendly materials and techniques are adopted,
which will significantly reduce the internal noise and prevent powder pollution resulting from frictional brake.

In terms of comprehensive energy saving, full carbon fiber composite materials are developed for the lightweight car body, the
mass of which is reduced by 14.85% compared with a standard Type B vehicle; meanwhile, lithium-ion power battery, high volt-
age DC link, auxiliary high frequency and energy saving technology of permanent magnet traction drive are comprehensively used,
resulting in 15.4% of energy consumption reduction over a whole vehicle.

In June of 2017, the " next generation" metro vehicles project of MoST officially rolled off the line. On the 27th of September,
2018, the High-tech Division under MoST organized an acceptance meeting in Changchun City for the research and exemplary appli-
cation of the next generation metro vehicle under the National Sci-Tech Support Plan, and accomplished evaluation of project ap-
proval. The expert team performed on-site inspection, boarded on the " next generation" metro vehicle, listened to the presentations
on the project and reviewed the information supplied for acceptance. All experts agreed that the approved examination indicators for
the project had been fulfilled, the project acceptance was passed and the "next generation" metro vehicle project of MoST was high-
ly appraised.

The " next generation” metro vehicle represents the top level of urban rail vehicle products in China, which not only leads the
development of urban transit vehicle in the direction of save, veliable, green and intelligent, but also plays an important role in the
construction of a comprehensive high-quality rail transit with considerable prospect of industrialization promotion. With years of
technical accumulation and continuous innovation, CRRC Changchun Railway Vehicles Co. , Ltd. has achieved a historic leap from

" Technology Import" to " Technology Leading" in terms of vehicles products, which are becoming more internationally competitive
and more market-influential.
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