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Abstract; In spacecraft launch engineering, it is very difficult to quantify reliability of implementation process. In terms of the peculiarities

which the reliability of implementation process presents, such as many sub-processes having concurrency and every sub-process having the

Markovian property and homogeneity. this research presents a model of implementation processes reliability with multi-absorbing state by utilizing

the model of continuous-time Markov chain (CTMC) , which simplifies the state space of the implementation processes reliability through the use of

bisimulation equivalence relation. Moreover, the calculation method for various state transition rates and implementation process reliability is also

presented. Finally,the simulation case by engineering data verifies the role and significance of the model in the assessment schedule of spacecraft

launch engineering.
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Tab.1 The spacecraft launch engineering mainly sub-processes and their performance list
AL il 7T 4 WimRATEE  HHANREE
TR T M AR AT
a, b, ¢ d, e, f,
1 iR 1 —_ 1 0. 9999 — 0. 9995 32 42
2 KRBT ARG REr, 0.9990 ——  0.9990  0.9995 — 0. 9995 32 42
3 IR R R KR 0.9990 —— ——  0.9995 — 0. 9995 28 38
4 R BR E N % D A 2 0.9990 ——  0.9990  0.9995 _ 0. 9995 48 60
5 IREHE 0.9990 —— ——  0.9995 — 0. 9995 4 55
6 MiRAFS5 N HRG S%E Bk 0.9990 —— 0.9990  0.9995 — 0. 9995 24 32
7 IRANE Fis 0.9990 —— ——  0.9995 — 0. 9995 28 38
8 BH A — 1 —  0.9999 — 0. 9995 32 42
9 IBFAR AN AT —— 0.9980 ——  0.9995 — 0. 9995 32 42
10 BH AT R GNIA ——  0.9980 ——  0.9995 — 0. 9995 36 48
11 3z s e Fe i —— 0.9980 ——  0.9995 — 0. 9995 32 42
12 B Bt — 0.9980 ——  0.9995 — 0. 9995 24 33
13 KPR R _ — — 1 1 1 40 66
14 4358 (5 R Gk —  — ——  0.9999  0.9995 0. 9995 40 66
15 TRATHE R =0 2 —  — —— 0.9995  0.9990 1 28 45
16 B 0.9990 0.9990 0.9990  0.9995  0.9995 0. 9995 36 48
17 fREIN: GBS MEREE I 0.9990 0.9990 0.9990  0.9995 — 0. 9995 40 52
18 X4 K ia 0.9990 0.9990 0.9990  0.9995 — 0. 9995 16 22
19 BB L LS 0.9990 0.9990 0.9990  0.9995  0.9995 0. 9995 24 3R
JE R 2 A 0.9800 0.9700 0.9900 — — —
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Fig. 1 Spacecraft launch engineering state transition

relationship schematic figure
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