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Study on entropy of system fault evolution process and
its influence on logical relationships

CUI Tiejunl’z, LI Shasha'”

(1. School of Environmental and Chemical Engineering, Shenyang Ligong University, Shenyang 110159, China; 2. College of Safety
Science and Engineering, Liaoning Technical University, Huludao 125105, China; 3. School of Business Administration, Liaoning
Technical University, Huludao 125105, China)

Abstract: To study the chaotic degree of system function state change in the system fault evolution process, the concept
of entropy is introduced, and the entropy of the system fault evolution process (evolution entropy for short) is proposed.
Evolution entropy is the chaotic degree of the system function state at a certain time in the evolution process. It is a
measure of change in the chaotic degree of the system function state when the system evolution develops from one mo-
ment to another. It is numerically equal to the event fault probability distribution entropy at that moment (referred to as
distribution entropy). The research shows that the evolution entropy can only be obtained from the event fault probabil-
ity distribution at a certain moment and has a certain range of value domains. The logical relationship of events in the
evolution process directly impacts the change in evolution entropy. The OR logic reduces the evolution entropy to less
than the distribution entropy of any participating event. Moreover, the AND logic increases the evolution entropy to
greater than the distribution entropy of any participating event. With the increase in transfer time, the effect of AND lo-
gic and OR logic on the increase and decrease in evolution entropy reduces, respectively. Finally, the determination pro-
cess of evolution entropy is exhibited by an example, summarizing the problems existing in the current research and put-
ting forward the following research direction.

Keywords: safety system engineering; system fault evolution process; fault probability distribution; evolution entropy;
distribution entropy; AND OR logic; influence research; system function status
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