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Study on Reliability of Phased Missions System
With Time-varing Structure

Xie Hongwei Gong Erling He Yongjun
(Department of Automatic Control, NU DT, Changsha, 410073)

Abstract Phased missions system involves several mission phases (or stages). The stage-modulars will be relative
to each other, and can not be treated independently as usual. This paper studied this problem, proposed some typical
tim e~varing structures for phased missions system with relative stage-modulars. Using these basic structures, we can
model phased missions system and compute its mission reliability exactly. The results have been used successfully.
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Fig. 1 Block model of serial system Fig.2 Equivalent model of fig. 1
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(1) , T=12-1n , Br= (81— 00)/T Be= (22— 01)/T B C

Rs(T) = Ra(T)Rs(BsT)Rc(BcT)
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Fig.3 Block model of serial parallel system(with units added)
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3 , ,
Rs(to,t2) = Rmi(to, t1) Rmz2(t1,12)

RA(to,tl)[RA(to,tz) + Rs(tr,t2) — RA(to,tz)RB(ll,tz)]
Ra(po,01)Ra(0,22) + Ra(to,11)Re(11,12)
— Ra(to,t1) Ra(to, 12) Re(t1,12)

= Ra(to,12) + LRa(to,t1) — Ra(to,t2)] R(t1,12) (4)
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Fig.4 Block model of parallelserial system (with units cancelled) Fig.5 Equivalent model of fig. 4



44 1999 5

Rs(to,12)

[RA(to,tl) + Ra(to,t1) = Ra(to, tl)RB(lo,ll)] Ra(to,12)
Ra(to,t1) Ra(t0,12) + Ra(i0,12) Re(to,11)
— Ra(to,t2) Ra(to, t1) Re(to, 1)

= Ra(to,12) (6)
(6) : ; A ,
; B (6)
1.4
6 )
Rs(to,12) = Rmi(to, t1) Rm2(t1,12)
= [RA(to,tl) + Ra(to,t1) — RA(IO,II)RH(IU,I])]
X [Ra(to,r2) + Re(t1,12) — Ra(to,2)Re(tr — 12)]
= Ra(to,t2) + Ra(to,t1)Rec(t1,t2) + Re(to,t1))Re(t1,12)
— Ra(to,t1)Re (o, ) Re(t1,82) — Ra(io,2) Re(t1,12)
= Ra(to,12) + [1- RA(to,tl)] Ri(to, t1)Re(th,12)
+ [RA(to,tl) - RA(to,tz)] Re(t,t2) (7
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Fig. 6 Block model of parallel serial system (with units continued)
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(t2,13) (t3,¢4) (t2,t4), F B c
(12, 3)
, , 1.4 , :
Rs(to,ts) = Rs(to, tz){Rn(tz, ts) + LRo(t2,14) = Ro(t2,t5)] Re(ta,ts)
+ [1- RD(IZ,H)] Ra(to,ts) Re(ta,t5)
(8 3 , 2 , b2 t2 , b2

1.2 , 3 1.1 ) )
Rs(to, t5) :{RA( 1, 12) + [RA(ZO, t) - R,/n(to,tz)] R ( tl,zz)}

(8)

X {Ry(tz,ts) + [RD(tz,tA) - RD(tz,ts)] Re(ta,ts5) + RA(to,t4)|:1 - RD(tz,M)] RE(M,ts)}

(9)
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