5 424555 4 W) e 7R 2l R Vol. 42 No. 4
202548 A Journal of East China Jiaotong University Aug., 2025

XEHS:1005-0523(2025)04-0001-10

MEEINERGTEES ERIEHENES

o L
(PP 2SIl R ATl #his R 40 4 o 5 S22, DU 1| R#R 610031)

WE: £ L0204 F 18, 7 B FHiks) £ LI T R TR BN, deb PEZHERA LZ TR EEHRRS, £4E

FAe L&A RN SRR EHBFERZ S, T A DLHKE R SR ZK, M LEFEFRRERZE, HERI]ERIURAE R —kK

0 nﬂz,}% LR AFEHRAREFZ L ERRGEN R, L4 7B R E0 AR, TAREERE A 57 F49 &4
i B AR MR . AATERORENTER AN F T ERFHETER, LEHRATERL R T L,

AT T aH., HRINENHFRIZER B AR AE, LFTAREZERINFGRATERA B, N ZHR ) £ B %G

AT IR AE AR A TR Fe TR IS ARG R BEAT T AT

KEW: SR EFARE S A AR SN T S F R A R R

RESES U238 XEAREE:A

AXEI AR R A a3k s £ RA T EME R B % B[], 4 R A K F F R, 2025,42(4) : 1-10.

Considerations on the Integrity and Intelligent Operation and
Maintenance of High-Speed Train Systems

Zhang Weihua

(State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Over the past two decades, China’s high-speed trains have advanced from a follower to a global lead-
er, achieving the highest commercial operation speed, deploying the largest fleet of high-speed trains, recording
the fewest failures per 100 km, and delivering the best running stability worldwide. High-speed trains have not
only become a prominent symbol of national development, but also a vivid representation of equitable access to
the benefits of modernization in the new era. The key to this remarkable success lies in the exceptional system in-
tegrity achieved in China’ s high-speed trains. System integrity includes structural integrity, dynamic integrity,
and functional integrity. This article defines the concept of system integrity and provides a comprehensive inter-
pretation. Intelligent operation and maintenance of high-speed trains has emerged as a major research focus in re-
cent years. Aiming to safeguard system integrity, this article explores intelligent operation and maintenance strat-
egies, including dynamic condition monitoring and evaluation, intelligent service life prediction, and preventive
maintenance planning.
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Fig. 2 Dynamic integrity of high-speed train
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Fig. 3 Basic connotation of structural integrity of high-speed trains
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Fig. 4 Intelligent operation and maintenance points for high-speed trains based on system integrity
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Fig. 5 360° train appearance image detection system
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