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Reliability Modeling and Analysis of Laser Ignition
System Based on GO Methodology

CAO ke, YAN Nan, DONG Hai-ping, YANG Yuan-yuan
(School of Mechatronical Engineering, Beijing Institute of Technology. Beijing 100081, China)

Abstract: To enhance and evaluate the reliability of laser ignition systems, reliability model of
laser ignition system was established by using GO methodology. The results of reliability analysis
including minimal cutset of the system gotten by using GO methodology qualitative analysis and
reliability of laser ignition system calculated by GO methodology quantitative method were carried
on. Reliability parameters of various modules were predicted by using component stress method
under the mission profile of non-working state for 5 y and working state with working time of
1 h. Compared with the results of FTA and Monte Carlo simulation, the applicability and the
accuracy of reliability analysis of laser ignition system based on GO methodology are verified.
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Fig. 1 GO methodology analysis process of laser ignition system
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Fig. 2 Laser ignition system schematic
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Fig. 3 Laser ignition system GO diagram
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Tab.1 Minimum cutset of laser ignition system
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Tab. 2 Various module operators and their reliability parameters
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1 28V EPS 5 0.033 00 20 Chiller 1 0.039 00
3,9,12,15 K1, K2, K3, K4 6 0.024 15 22 PDC 1 0.013 00
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7 SCC 1 0. 109 00 26,28 Fiberl, Fiber2 1 0.014 00
10,14 DC1,DC2 1 0.019 30 30 Detector 1 0. 090 00
13,25 Laserl, Laser2 1 0. 900 00 27 FC1 1 0.011 00
18,21 C1.C2 1 0. 084 00 31 1C 1 0. 030 00
19 TCC 1 0.017 00 32 DS 1 0. 020 00
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Tab. 3 System reliability of laser ignition system at light

path self-test state based on common signal
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Tab. 4 System reliability of laser ignition system at ignition

state based on common signal
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Fig. 5

FTA of laser ignition system
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Tab. 6 System reliability by using GO methodology and

Monte Carlo simulation
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