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Building Serialized and Intelligent City Railway Train Platform

LI Dingnan
(CRRC Nanjing Puzhen Co., Ltd., Secretary of Party Committee, Chairman of the Board)

City railway train has a maximum speed reaching 200 km/h and caters to the rapid start-up/stop and quick boarding/alighting
of metro trains, playing a crucial role in improving the efficiency of city (suburban) railway transportation and urban public trans-
port. The newly developed city railway C and D type trains by CRRC Nanjing Puzhen Co., Ltd. are based on the design concept of
intercity EMUs ( electric multiple units) , with the carbody structure designed according to EMU design specifications, capable of
delivering 1 500 kN carbody compression strength performance and 36 km/h relative speed collision performance. The application of
comprehensive airtight design technology and high-performance damping and sound insulation materials effectively enhances the
sound insulation performance of the train and comprehensively improves passenger comfort. Intelligent technologies such as smart
lighting, intelligent PIS ( passenger information system) , intelligent detection, and intelligent operation-maintenance are applied, a-
long with new technologies such as multi-network integration, multi-screen integration, intelligent detection system integration, and
host integration. Through a series of intelligent, digital, lightweight, and low-carbon designs, the city railway C and D type trains
are transformed into an intelligent city railway train platform. The platform features.

1) Interoperability : Dynamic clearances meet the requirements of various lines such as the national railway trunk lines, intercity
railway lines, and city (suburban) railway lines C and D, allowing for the sharing of multiple channel resources. With dual-signal
hosts and a common signal acquisition source, the demand of interoperability between CBTC ( communication-based train control )
and CTCS ( China train control system) signaling system format lines is fulfilled. The controller is equipped with three braking com-
mand lines, combining to form 7 levels of braking, facilitating the implementation of a unified regional rescue braking plan in the
Yangtze River Delta region while meeting the interoperability demands of different format trains using different braking systems dur-
ing rescue operations.

2) Energy-saving and environmental protection: The driver’s cabin, the opening and closing mechanisms, and the skirt plate
aerodynamic shapes are optimized, compared to existing city railway EMUs, the air resistance coefficient and resistance are reduced
by 6.5% and 4.7% respectively. By adopting technologies such as permanent magnet motors, lightweight structures, and intelligent
air-conditioning control, the comprehensive energy consumption is reduced by 12% . Non-environmental protection materials are re-
placed by recyclable and degradable materials, with the material recyclability rate exceeding 95% . Environmental protection materi-
als such as water-based paint and PC ( polycarbonate) boards improve indoor air quality, reducing formaldehyde and TVOC ( total
volatile organic compounds) emissions by approximately 10% of the entire train compared to requirements in standards.

3) Safety and reliability; The carbody can afford 1 500 kN compression load and 1 000 kN tensile load. With 4-car formation,
a relative speed collision performance of 36 km/h can be achieved, enhancing the passive safety of the entire train. Real-time moni-
toring of the operation status of the entire EMU train and key components improves the active safety of the EMU. Key systems such
as traction, braking and networking adopt redundancy design, ensuring that a single-point failure does not affect the overall function-
ality of the EMU. In the case of multi-coupled EMUs, the subordinate EMUs board no passengers or crew, targeting which, video-
linked monitoring, fire-linked control and evacuation are enabled. The adoption of adaptive side evacuation devices ensures rapid e-
vacuation under different evacuation conditions such as evacuation platforms, curved sections, and elevated sections. Based on the
emergency ventilation movable windows improved from 'Fuxing’ for plateau, the long emergency ventilation duration for inter-pro-
vincial interoperation is satisfied, enhancing emergency response capabilities.

4) Intelligent leadership: Technologies including high real-time Ethernet control technology, FAO/ATO ( fully automatic oper-
ation/automatic train operation) automatic driving, multi-screen integration, and active obstacle detection are adopted to build an in-
telligent driving system for EMUs. Technologies such as real-time pantograph-catenary monitoring, running gear monitoring, and
air-conditioning monitoring technologies are used to achieve intelligent monitoring of EMUs. Technologies of intelligent air supply,
cold and warm compartment intelligent adjustment, stepless intelligent dimming, and intelligent passenger diversion are utilized to
create intelligent service EMUs. Based on configuration, data integration and data management of product full lifecycle as well as
train intelligent operation-maintenance are realized. The entire system adopts a single host, integrating 9 detection subsystems inclu-
ding active obstacle detection, pantograph-catenary monitoring, running part and derailment monitoring, instability and stability mo-
nitoring, driver/passenger behavior analysis, energy consumption recording, PIS, fire/smoke alarm and on-board intelligent opera-
tion-maintenance. The unified equipment specifications of the host simplify the complexity of system integration.

The serialized and intelligent city railway train platform of CRRC Nanjing Puzhen Co., Ltd. features intelligence, greenness,
low carbon, and comfort, providing strong technical support for promoting high-quality development of rail transit in the Yangtze
River Delta region and contributing significantly to the construction of China’s 'four-network integration’ rail transit system and the
national comprehensive three-dimensional transportation network. Moreover, it facilitates technological advancement in China’s rail
transit industry, enhances national core competitiveness, and promotes the implementation of national strategies for building trans-
portation power and dual-carbon ’initiative’.

(Translated by ZHANG Liman)
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