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Abstract; To overcome the shortcomings of the traditional dynamic reliability analysis methods, a
dynamic reliability evaluation approach for electromechanical systems was proposed based on probabi-
listic model checking. The concept of probabilistic model checking and a probabilistic model checker
PRISM were introduced. State transitions of system components were represented using formal mod-
eling language provided by the model checker, from which the formal model of electromechanical sys-
tems was built. Reliability indices were described by means of continuous stochastic logic formulas to
establish the formal specifications of the reliability indices. Based on the formal model and formal
specifications, reliability indices were computed automatically with the probabilistic model checker,
and therefore dynamic reliability evaluation was achieved based on probabilistic model checking. The
approach presented herein simplifies the modeling processes and improves the efficiency of dynamic re-
liability analysis for electromechanical systems.
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Principle of spindle box drive system
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module ballscrew

ba:[0..1] init 0;

[] ba=0 & be=0 -> 9e-6:(ba'=1);
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b1:[0..1] init 0;
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endmodule
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module bear2

b2:[0..1] init 0;

[1b2=0 & bc=0 ->16e-6:(b2'=1);
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Fig.2 Formal model of spindle box drive system
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Fig.3 Reliability of spindle box drive system
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