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Abstract

High speed railway is one of a large number of new technologies, complex
system engineering construction of a high standard.High speed railway
intrusion monitoring system for natural disaster reduction and foreign invasion
effect on high-speed railway, an important role in the security and efficient
operation of its security. But in the application process also exposed some
problems and defects, especially the stability of foreign invasion monitoring is
not high, a large number of false positives. This topic through the collection
and analysis of operation and development trend of technical characteristics of
the main monitoring mode, foreign invasion of foreign high speed railway
limited system of high speed railway in China, both the application status,
foreign invasion monitoring system research and analysis of the existing
problems. Study on establishment of system reliability model and field tests
verify the reliability level of the existing intrusion monitoring system. To improve
the existing intrusion monitoring system put forward the improvement
measures and suggestions put forward and research of high speed railway
foreign invasion technology condition monitoring system, in order to promote
the foreign invasion of China's high-speed railway the system improvement

and development to provide technical support.

Keywords:  high-speed railway , foreign invasion, reliability
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Table 1-1 disasters caused by the train derailment accidents
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FIG. 1-1 Shinkansen comprehensive disaster prevention information system
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B2, hFHREBREIEE, ATC #RELEESHERENERE, &
B iy TR AR BRI e ) A FR R A R BN T AR T T A 2R BB L
PR FARET 1 4, EEEHTLERET 2 &.

(3) FFLBR TS RGOSR 2R 58S AR B

S T 2 St A A O X R 7 P 2 B A R B R E S AR A B A, AR AL
WEEHERAES, 2F8NAEFRENMME. NRRERFVERER, =
WIS BB T, LB R E SRR, AMRYRRESE. K
MGZAEEIE 16 FiR,




.
H
S
e
¥
4
H
=
@
H
i
=
H_
&
>d'.

B 1-6 RGN I E
Figure 1-6 limit barrier cable detection type monitoring devices i
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Figure 1-7 not limit barrier incident optical cable test type monitoring devices working condition
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Figure 1-8 foreign body contamination limit incident optical cable test type monitoring devices
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Figure 1-12 French foreign invasion monitoring grid set up limited high-speed railway structure
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Figure 1-13 French foreign invasion monitoring grid limited wiring way high-speed railway
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Figure 1-15 Italian high-speed railway foreign body contamination limit microwave detection
device
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Figure 5-6 failure frequency probability distribution
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Figure 5-7 foreign invasion monitoring system test environment
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Figure 5-8 foreign invasion manitoring grid
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Figure 5-9 wayside control box
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Figure 5-10 monitoring unit
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Figure 5-11 monitor terminal interface
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Table 5-4 name symbols, biggest failure rate and reliability level
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T W l1x10”
WA YL 310
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J\H B | 1x10°
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Table 5-5 validation test plan (90% confidence level)

FAF R T (10h)

WO =0 | el (=2 c=3 C=4 =5
Y5 0.00768 | 0.013 0. 0177 0. 0223 (1. D266 . 0324
5 0.023 | 0.0389 | 0.0532 | 0.0668 | 0.0799 | 0.0972
Y¥ 0.0768 | 0.13 | 0.177 0. 223 0. 266 0. 324
¥ 0.23 | 0.389 | 0.532 0. 668 0. 799 0. 972
YL 0.768 | 1.3 1.77 2.23 2. 66 3.24
L 2.3 3.89 | 5.32 6. 68 7.99 9.72
Y 7.68 13 17.7 22.3 26. 6 32. 4
Q 23 38.9 | 53.2 66. 8 79.9 97. 2
B 230 39 532 668 | 799 972
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Table 5-6 aging test results
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240h
iR L ~0. 74% ~7.65% | -1.56% | —4.48%
4k (100°C
X 240h) 124. 6 995 66. 5 64. 7
A N
bR ~7. 36% -25.41% | —5.81% | —0.00%
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