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An Integrated Modeling Method CLTM and Recursion Algorithm
for Reliability of Complex Systems
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Abstract: After analyzing the characteristics of the model and integrated computing for reliabiliy of the large scale complex
systems, a new model named Composite Logic Tree Model (CLTM), its concept and modeling principles are put forth. And then a
recursive algorithm based on CLTM for integrated reliability computing is designed. We have developed a software that can be used
to establish graphic CLTM and implement comprehensive reliability analysis through interactive visualized interface, which has been
successfully applied to the mission of an aerospace system analysis.
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REL _rec(Unit)
{
if(Unit € Type _BU)

{Rel = REL _ bas(Type _ BU _Sp(Unit), Para(Unit) ) ; }

else if (Unit € Type _NBU)

{
for(i= 1;i SN;i++)

{Rel (Unit _Ch _i) = REL _rec(Unit _Ch _1j);}
Rel = REL _bas(Type _NBU _Sp(Unit), Para(Unit) , Rel(Unit _ Ch _1),
Rel(Unit _Ch _2), ..., Rel(Unit _Ch _N));

}

return( Rel) ;
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A example of reliability model of complex systems

2

M1,

, ,M3

B,

D(t1~ t2),
M2,
to~ t1



106 2003 4

M8 )

3.3 CCIM

CLIM P 3

: O 58 ¢ OEnmn

(system) CLT™M (

) 2
s Fig. 2 Modeling graphic CLTM for system reliability
( ) ,
2 2 2
CLTM ,
, system, ( M3), ( H),
R(1) MTBCF; : R,
2 2
4
CLT™™ ’ « 7
FTA FMEA  FMECA , CLTM
[1] . (M]. . 1986.
[2] . (M. , 1987.
[3] , ) . [J]. ,1999,21(5).
[4] [D]. . 199.
[5] Burdick GR, et al. Phased Mission Analysis: A Review of New Developments and an Application[ J] . IEEE Transaction on Reliabiliy, 1977,
26(1):43 - 49.

[6] Esary J,Ziehms H. Reliability Analysis of Phased Missions[ A]. Barlow, et al. Reliability and Fault Tree Analysis. SIAM, 1975: 213 - 216.
[7] BavosoS J, Rothman E, et al. HiRel: Hybrid Automated Reliability Predictor(HARP)Integrated Reliabiliy Tool System(Ver7. 0) [ R]. NI'IS
NO. N9 - 22603/ 1/HDM, 1995.



