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Abstract:

conventional centralized system structure cannot meet the

In view of the current situation that the

requirement of online extension, online maintenance, and
fault tolerance of the system in the operation process of
ZPW-2000 track circuit monitoring system, a principle for
optimization of the design of the ZPW-2000 rail circuit
monitoring system with the autonomous decentralized

system (ADS) was proposed. Based on the analysis of the
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characteristics of the ADS online technique, the detailed
optimization plan of the ZPW-2000 rail circuit monitoring
system was proposed. In addition, the architecture and
elements of the rail circuit monitoring system based on the
ADS online technique were designed in detail. The
effectiveness of the optimization design method is
demonstrated by a case study. The case study proved that
the ADS online technique can effectively improve the
maintainability, reliability, and flexibility of the ZPW-2000
rail circuit monitoring system, with the obvious
advantages of online extension, online maintenance, and

fault tolerance.
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Fig. 2 System structure of centralized monitoring

system
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on ADS
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Fig. 9 Environment of test simulation
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Fig. 11 Interface of uploading data
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Fig. 13 Uploading data from the machine in simula-

tion station
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Tab. 4 Failure injection to machine in simulation station

ha=2 AR it fi) g i) B ELesh] MR/ V
0 ZPW2000 2021/4/26 15:15:27 RARW A K el TinEz ) HiLHE 0
1 AP3 2021/4/26 15:15:27 RAE VLB S AT L Il L 0
2 AP3 2021/4/26 15:15:27 R AL FEeMAct IR TAT L 0
3 AP2 2021/4/26 15:15:27 RV E ot TE LA FiLHE 0
4 AP3 2021/4/26 15:15:27 R EIR ot T LT ML 0
5 ZPW2000 2021/4/26 15:15:27 SRV s AL I L 0
6 AP2 2021/4/26 15:15:27 R AL Eeal ek LR 0
7 AP3 2021/4/26 15:15:27 RSB H ot T LT HL I 0
8 AP3 2021/4/26 15:15:27 R EIR ot LT ML 0
9 AP2 2021/4/26 15:15:27 RV s AL T L 0
10 ZPW2000 2021/4/26 15:15:27 RAEVE A8 K JEC s IRT L IHT LR 0
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Tab. 5 Station machine in connection with DF by multiple Aps
5 A AR Fisf ] pieie i) Sl E eSSl MR/ V

0 ZPW2000 2021/4/26 18:14:42 RV AR 2l eriag N GENI 4.76
1 AP2 2021/4/26 18:14:42 RAEV AR Pl L GENEDY 4.32
2 AP3 2021/4/26 18:14:42 KA EHR PR TR RS 4.37
3 AP2 2021/4/26 18:14:42 RV K FEMS s T LT EENAT 4.71
4 AP3 2021/4/26 18:14:42 RAEB K FEE s e L A 4.53
5 AP3 2021/4/26 18:14:42 RAEV A KR el e i GENEDY 4.75
6 AP4 2021/4/26 18:14:42 KA EIR FEMC s T LR L 0.00
7 AP3 2021/4/26 18:14:42 RV K FEMS s T LT EENAR 4.34
8 AP3 2021/4/26 18:14:42 SRAEV K FEE WS e L AL 4.72
9 AP2 2021/4/26 18:14:42 RAEV A KR el iaE i GENET 4.70
10 AP4 2021/4/26 18:14:42 RAEV A K FRC s TR A 0
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