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Design of ZC Safety-related Communication Computer to Achieve Interoperability

WEI Dongdong, LU Peiling, ZHENG Changzong, JIANG Qingyang
(China Academy of Railway Sciences, Beijing 100081 )

Abstract; Since the rail transits and the related facilities in cities are manufactured by different firms, the realization of safe op-
eration and resource sharing for trains through interoperability of communications-based train control ( CBTC) has become an
important subject. Based on the technical specifications of interoperability which are currently being drafted, this paper proposes
a scheme of a double 2-vote-2 safety-related communication computer which can achieve the communication between the zone
controller (ZC) and other signal systems and will not switch when the communication is interrupted. The hardware and software
system as well as the redundant connection inside the ZC platform are designed. The key algorithm to the double CPU synchro-
nization and data safety comparison in the single system and the main-standby synchronization in the dual system are studied.
The defense measures are also designed according to the risk described in the security communication protocol.

Keywords: urban rail transit; zone controller; interoperability; safety-related communication computer; double 2-vote-2; re-
dundancy; synchronization
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Fig. 1  The structure of CBTC
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Fig.2 Information interaction diagram of ZC
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Fig.3 The system structure of safety communication system

with safety-related communication computer
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Fig.4  Structure of ZCM single system
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Fig.5 Internal redundancy structure

of interoperability zone controller
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Fig.6  Software structure of ZCM
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Fig.7 Periodic synchronization

and comparison in single system
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Fig.8 Periodic synchronization in dual system
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