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.     
( . 1)    : 

 

qO1=0,0127, qO2=0,0327, qO3=0,0182, qO4=0,0335, 

qO5=0,0721, qO6=0,0117, qO7=0,0823, 

qS1=0,0107, qS2=0,0182, qS3=0,0115, qS4=0,0132, 

qS5=0,0128, qS6=0,0173, qS7=0,0125. 

 

 
. 1.   

 

. 3.         
      

№ 

 

  

 

  

  
 

 

 

0 1 2 3 4 

1 0A  1.2.3 1.2.3 1.2.3 

2 10 AA   1.2.3, 2.4.5 1.3.4.5 1.3.4.5 

3 20 AA   1.2.3, 3.5.7 1.2.5.7 1.2.5.7 

4 30 AA   1.2.3, 1.4.6 2.3.4.6 2.3.4.6 

5 310 , AAA   1.2.3, 2.4.5, 1.4.6 3.5.6 3.5.6 

6 210 , AAA   1.2.3, 2.4.5, 3.5.7 1.4.7 1.4.7 

7 320 , AAA   1.2.3, 3.5.7, 1.4.6 2.4.5.6.7 - 

8 2310 ,, AAAA   1.2.3, 1.4.6, 2.4.5, 3.5.7 6.7 6.7 
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0 1 2 3 4 

1 420 AAA   3.7 3.7 3.7 

2 430 AAA   1.6 1.6 1.6 

3 4210 AAAA   2.5.7 2.5.7 2.5.7 

4 4310 AAAA   2.4.6 2.4.6 2.4.6 

5 43120 AAAAA   3.5.4.6 3.5.4.6 3.5.4.6 

6 42130 AAAAA   1.4.5.7 1.4.5.7 1.4.5.7 
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   ( . . 2), 
 (5), (8), : 

 
QOH=1–(1–qO6qO7)·(1–qO1qO2qO3)·(1–qO3qO5qO6)× 

×(1– qO1qO4qO7)·(1–qO1qO3qO4qO5)× 

×(1–qO1qO2qO5qO7)·(1–qO2qO3qO4qO6). 
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A.P. Kovalev /Dr. Sci. (Eng.)/, D.U. Dyachenko, A.A. Martynov  

Donetsk National Technical University (Donetsk) 

 

IMPROVING THE METHOD FOR ASSESSING THE RELIABILITY  

OF UNRECOVERABLE SYSTEMS, THE ELEMENTS OF WHICH MAY BE IN THREE 

INCOMPATIBLE STATES 

 

Background. Using the concepts of "cross-section" and "minimum cross-section" proposed an ap-

proximate method for assessing the reliability of unrecoverable complex structure systems, which ele-

ments may be in three incompatible states (operational, failure, failure type "open circuit", failure 

type "short circuit"). The accuracy of the proposed method of calculating the reliability of systems 

does not differ from the existing tested ones. The example of the calculation given. 

Materials and/or methods. Using the concept of "minimum cross-section" for system elements prone 

to short-circuit failures, the rule to obtain the minimum cross-section substitution schemes proposed, 

which allows estimating the probability of system failures. Using the known method for obtaining the 

minimum cross-sections considering failures of circuit elements of the type "open circuit" and the in-

tended method considering failures of elements of the type "short circuit" the test equivalent circuits 

can be obtained which, together with the known formula, allow obtaining lower system reliability 

evaluation. 

Results. With the development of the principles of receiving the "minimum cross-section" schemes, 

provided that the system components are prone to the failure type "short circuit" it is possible to im-

prove the method of minimum cross sections when considering the components of the failure type 

"open circuit". The precision of the developed technique is not inferior to that by tested methods. 

Conclusion. Developed the rules for building equivalent "minimum cross-sections" circuits based on 

two kinds of component failure (failure type "open circuit" and failure type "short circuit"), which al-

lowed engineering technique for obtaining the lower values of the reliability of the systems studied. 

 

Keywords: system, minimum cross-section, complicated scheme, probability, load component. 
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