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Mathematical reliability model for repairable system with sliding redundancy is proposed. Such
model takes into account adequately load-sharing impact on minimal cut set indexes. For
reliability modeling dynamic fault tree and Markov analysis is used.

Keywords: minimal cut set, sliding redundancy, reliability model, dynamical fault tree,
Markov model.
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 G3 -
 G1  G2, , 

 1,  – 0.
 1. 

1  1 True
2 CASE
3

 1
2

4 1
5 Weibull
6

 1

[10 000 1,3]
7 2
8 Weibull
9

 2

[10 000 1,3]
10 3
11 Weibull
12 [10 000 1,3]
13

 3

f(x)
14 4
15 Exp
16 0,025
17

 1

[1 2 3]

,  “  1”, -
 µ = 0,025 1/h ( . 1,  14–

16). , -
 1, 2  3 ( . 1,  17). 

 G1, G2 
, 

, .
.

 [10, c. 67] 
, . 3,  – . 2.

 2. 

. 

, Si si, 1 si, 2 si, 3 si, 4
yi , Tk

tk, f tk, d tk, r zk

1 T1 P1 S5 P1 0
2

S6 1 1 0 0 1
T2 P2 S4 P2 0

3 T3 P2 S3 P2 1
4 T4 P3 S2 P3 1
5

S5 0 1 1 1 1
T5 P4 S6 P4 0

6 T6 P1 S3 P1 1
7 T7 P3 S1 P3 1
8

S4 1 0 1 1 1
T8 P4 S6 P4 0
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, Si si, 1 si, 2 si, 3 si, 4
yi , Tk

tk, f tk, d tk, r zk

9 S3 0 0 0 0 0 – – – –  –

10 S2 0 0 0 0 0 – – – –  –

11 S1 0 0 0 0 0 – – – –  –
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A, p(0),
C

-
. -

( ) ( ),

( ) ( ),

d t t
dt

t t

p A p

y Cp
t – ; p(t) – -

; y(t) – -
.

-

. -

-
. ,  P1 -

 {A1, p1(0), C1},  P2 – {A2, p2(0), C2},
 P3 – {A3, p3(0), C3}  P4 – {A4, p4(0), C4}. -

 S6:

6

6

S 1 2 3 4 1 2 3 4

S 1 2 3 4

,

(0) (0) (0) (0) (0) ,

A A E E E E A E E

p p p p p
 – ; E1, E2, E3, E4 – , -

A1, A2, A3, A4.
 S5:

5S 1 2 3 4 1 2 3 4 1 2 3 4 .A E A E E E E A E E E E A
 S4:

4S 1 2 3 4 1 2 3 4 1 2 3 4 .A A E E E E E A E E E E A
 S1, S2  S3:

1 2 3S S S ,C C C I [S1]

I – , -
A1, A2, A3, A4.

 T1  T6,  P1:

1 6T T 1 1 2 3 4 .A A p C E E E
 T2  T3,  P2:

2 3T T 1 2 2 3 4 .A A E p C E E
 T4  T7,  P3:

4 7T T 1 2 3 3 4 .A A E E p C E
 T5  T8,  P4:

5 8T T 1 2 3 4 4 .A A E E E p C [S2]

 48  64 . 
, :

2 2 3 3

( ) exp( ) (0),
1 1exp( ) ,
2! 3!

t t

t t t t

y C A p

A E A A A

E – , A.
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.
-

, -
.  S1, S2  S3,

 ( . 3). 
, 

.
 3. 

1 S3  G1  G2 4,7390  10–3 69,28%
2 S1  G2  G3 1,0506  10–3 15,36%
3 S2  G1  G3 1,0506  10–3 15,36%

t = 8000 h. 
. 3, 

 G1  G2, -
 69,28%.
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