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Abstract: Aiming at the problem that maintenance support capability in aviation equipment maintenance support
is difficult to meet the requirement of maintenance support, a new optimization model of aviation equipment ma-
intenance support process is proposed based on Markov decision process(MDP) and graphical evaluation review
technology(GERT). Firstly, taking the total maintenance time as the objective function with decision nodes em-
bedded in the GERT network, the MDP-GERT network model of aviation equipment maintenance support
process is constructed. Then, by using the strategy iteration and Monte Carlo simulation technology, solving
method of the model is given. Finally, the optimization procedure and estimated time of the nitrogen filling
process of several aircrafts are obtained through a case study, which verified the feasibility and effectiveness of
the model and algorithm. The results show that this model can effectively provide decision support for shorten-
ing maintenance support time and improving maintenance support efficiency by optimizing maintenance process.
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Fig. 1 Schematic diagram of basic components of

MDP-GERT network model
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Fig. 2 Equivalent transformation of self-loop

structure in MDP-GERT network model
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network model under a certain strategy
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Fig. 5 MDP-GERT network model for nitrogen filling support operation of three aircrafts in wartime
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Table 1 Activity parameters of nitrogen filling support

operation of three aircrafts in wartime

W3 MR AR (o)
ai(siys1) 0. 67 AT IR as,1)
az(sy»s1) 0. 60 EZ (10,2)
a3 (s1as1) 0.16 WA (10,0)
ai(siys2) 0.11 A (5,0)
ai (s1453) 0.22 EZ& (9,1.5)
as(sivs3) 0. 30 A IR (13,2)
as (sy+51) 0.10 ES (5,0.5)
as(s1453) 0. 24 EA (3,0. 1
as(s14s5) 0. 32 ES (5,0.5)
as(siys6) 0.28 EA (3,0.1)
ai(s3s7) 0.57 ER (1,1.2)
ai(ssyss) 0.43 EA (10,1. 8)
as (s2458) 0.13 EA (4,0.3)
ag (s5458) 0.43 R (7,0)
as(sg+59) 0. 87 ES (3,0.2)
ag(s2s89) 0.43 ES (18,2)
as (s5459) 0.14 EXA (13.2.2)
as (56 +56) 0.23 A (14,0)
ar(s7452) 0.77 EA (14,2.5)
ar (s »s10) 0.94 ES (5,0.2)
ag (sgs510) 0.06 ER (11.2)
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Table 2 Total rewards of nitrogen filling guarantee

operation in three aircrafts under part of the policy

wOm YT 5 SR
1 {aiaysar) 50.73
2 {assassar} 29.68
3 {assasag) 20. 35
4 {ai aysas}) 42. 85
5 {as.as a8} 14.93
6 {as.as-as}) 16. 62
7 {az a5 ,as) 37.15
8 {as as a7} 22.81
9 {az assas}) 29. 27
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Fig. 6 Simplified MDP-GERT network model of

guarantee job under the optimal strategy
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Fig. 7 Operation time of nitrogen filling guarantee before

and after optimization of three aircrafts in wartime
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Fig. 8 Sensitivity analysis of nitrogen filling operation time
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