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Formal modeling, analysis and verification of RBC

handover for CTCS-3 train control system
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Abstract: In order to understand the influence of train speed, RBC handover time, etc. on the quality of RBC handover, and
clarify the misunderstanding on the safety of RBC handover protocols, it chosen the stochastic Petri net as the formal descrip-
tion tool to establish the RBC handover model of Chinese train control system level 3. By theoretical analysis and simulations,
verified the reliability, safety and rationality of RBC handover protocol A, B under the condition of high-speed train running in
RBC handover area with different speed. Because the interruption interval had been taken into account by the RBC handover
protocol B, as a redundant measure of protocol A, it has no safety problem in terms of the success probability of RBC han-
dover, but the reduction of RBC handover efficiency has a negative impact on the efficiency of train operation. On the other
hand, as the train speed increases, the reliability of RBC handover will go down. To keep the reliability meeting with require-
ments of the related standards, increasing the overlapping coverage areas between the adjacent RBCs, radio-field strength and
the time margin of train headway can be taken into account.
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