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System fault entropy model and its time-varying based on linear entropy

CUI Tiejun', LI Shasha’

(1. College of Safety Science and Engineering, Liaoning Technical University, Fuxin 123000, China; 2. School of Business Adminis-
tration, Liaoning Technical University, Huludao 125105, China)

Abstract: The concept of system fault entropy is proposed to study the general rule, fault variation degree, and the fault
information of the system fault under different superposed factors. A linear entropy model with a multifactor phase di-
vided into two states is derived based on the linear uniformity of the linear entropy. The linear entropy can represent the
system fault entropy; thus, the time-varying characteristics of the system fault entropy can be studied. The system fault
probability distribution is obtained by counting the faults under the superposition of different factor states in continuous
time intervals. Then, the time-varying curve of the system fault entropy is drawn. The results show that at least three
tasks can be completed: 1) Obtaining the change of the system fault entropy under different factors from the change law.
2) Obtaining the general change rule of the system fault entropy. 3) Studying the stability of the system reliability. The
research results can be applied to fault and data analyses in various fields in similar cases.

Keywords: intelligent science; safety science; safety system engineering; space fault tree; factor space; system fault en-

tropy; linear entropy; time-varying analysis
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Table 1 Fault probability distribution and system fault entropy
IOES HH1A #2A %3A F4A %s5A F6A 1A %8A %9H F10H
0000 0.0456 0.0455 0.0451 0.0456 0.0453 0.0453 0.0455 0.0460 0.0466 0.0470
0001 0.0467 0.0465 0.0468 0.0467 0.0471 0.0473 0.0474 0.0479 0.0478 0.0477
0010 0.0572 0.0566 0.0572 0.0572 0.0568 0.0571 0.0576 0.0578 0.0574 0.0578
0011 0.0693 0.0691 0.0685 0.0683 0.068 1 0.0679 0.0675 0.0673 0.0670 0.0669
0100 0.0577 0.0580 0.0578 0.0573 0.0577 0.0578 0.0575 0.0576 0.0581 0.0582

0101 0.0808 0.0806 0.0806 0.0803 0.0805 0.0805 0.0804 0.0804 0.0803 0.0798
0110 0.0571 0.0570 0.0571 0.0570 0.0573 0.0570 0.0569 0.0573 0.0574 0.0573
0111 0.0463 0.0461 0.0457 0.0465 0.0463 0.0468 0.0466 0.0463 0.0466 0.0469

1000 0.0571 0.0571 0.0576 0.0581 0.0586 0.0582 0.0582 0.0578 0.0577 0.0582
1001 0.0347 0.0352 0.0354 0.0355 0.0358 0.0358 0.0363 0.0369 0.0368 0.0375
1010 0.0692 0.0695 0.0698 0.0696 0.0690 0.0694 0.0697 0.0693 0.0689 0.0684
1011 0.0799 0.0800 0.0801 0.0796 0.0790 0.0787 0.0783 0.0777 0.0777 0.0772
1100 0.0461 0.0468 0.0471 0.0470 0.0475 0.0474 0.0474 0.0473 0.0475 0.0476
1101 0.0685 0.068 8 0.0692 0.0697 0.0701 0.0700 0.0703 0.0706 0.0706 0.0702
1110 0.1032 0.1028 0.1020 0.1016 0.1012 0.1011 0.1006 0.1000 0.0996 0.0991
1111 0.0804 0.0806 0.0801 0.0801 0.0797 0.0797 0.0798 0.0798 0.0800 0.0801
J(Pooxy) 0.8917 0.8916 0.8925 0.8958 0.8951 0.8961 0.8991 0.9027 0.9068 0.9093
J(Po1xx) 0.8574 0.8573 0.8553 0.8598 0.8586 0.8608 0.8600 0.8589 0.8610 0.8642
J(Proxx) 0.8124 0.8147 0.8160 0.8184 0.8218 0.8228 0.8268 0.8312 0.8304 0.8355
J(P11xy) 0.8085 0.8127 0.8160 0.8170 0.8201 0.8199 0.8215 0.8230 0.8250 0.8266
J(Poxxx) 09118 0.9106 0.9107 09131 09112 09121 09138 0.9153 09158 09181
J(Prxx) 0.8520 0.8539 0.8567 0.8574 0.8586 0.8587 0.8605 0.8614 0.8612 0.8636
J(Pyyxy) 0.9004 0.8995 0.8996 0.9004 0.9005 0.9013 0.9019 0.9037 0.9044 0.9059
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