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As the scale and complexity of unmanned systems increase, the need to generate and analyze virtual scenarios before actual
operation is increasing, A scenario consists of a series of events that occur at a specific time period, and can be generated
using real data or based on expert knowledge, Evaluating the risk of scenarios generated by probabilistic methods plays an
important role in responding to system problems in advance and improving scenarios, In this study, in order to develop virtual
operation scenario of a system without actual operation data, sequence information was specifically defined based on expert
knowledge and three major factors affecting the risk of the scenario were quantitatively evaluated using the Markov Chain
model, The evaluated factors are as follows: whether to implement a fault sequence, increase the failure probability of specific
equipment elements, and adjust the limit number of times a normal sequence can be repeated, The risk assessment results
provide useful guidelines to increase the success probability when the system is actually operated.

Keywords : Probabilistic safety assessment(S&4 QM &7, Scenario(A|LI2|2), Autonomous underwater vehicles(4%& FQI
0|=Al). Markov chain(Df2Z = X|Ql)
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Fig. 6 Front launching operation scenario
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Table 1 List of probability variables

Components Fault Probability (%) Notation
Case 0.5 Pc
Transfer Device 2 Pt
Return module 1 Pr
Docking module 2 Pd
AUV propulsion 2 Pauv
Relative Distance 1 Prd
Retry 3 Prt
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Fig. 7 Transition matrix for scenario where no fault sequence exists
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FLF : Front Launching Fault
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Fig. 8 Scenario where no fault sequence exists
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Fig. 10 Scenario where all fault sequence exists
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