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Analysis of Operational Availability under Changing
Failure Rate and Supportability*

Jung Ho Tak + Won Jung*
Department of Industrial and Management Engineering Daegu University

Purpose: Maintaining appropriate operational availability (Ao) is a key element of combat victory,
but estimates vary according to estimation methods. The purpose of this study is to improve the
accuracy of estimating operational availability by tracing the changes of the weapon system’s failure
rate, repair rate, and the level of logistic support.

Methods: In order to track the change in the operating availability, the MDT (mean down time)
is modeled by adding the repair time and the ALDT (administration and logistic delay time) to
the service time.

Results: Using the field data of the weapon system A operated by the ROKAF, the failure rate follows
a non-homogeneous Poisson process that changes with time, and it is modeled considering the
changing repair rate and the logistic support time.

Conclusion: The accuracy of the analytical results was verified by comparing the actual operating
data with the estimated availability. The results of this study can be used to track and evaluate the
availability in a realistic situation where the failure rate and maintenance rate continuously change
in operating environment.

Keywords: Operational Availability, Reliability, Maintainability, Supportability, NHPP,
Crow-AMSAA, Markov Analysis
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Table 1 The failure rate of weapon system A
Time Dy Time A Time A Time A Time Dy Time A
1 0.285 6 0.228 11 0.203 16 0.145 21 0.128 26 0.198
2 0.323 7 0.171 12 0.185 17 0.192 22 0.180 27 0.171
3 0.237 8 0.240 13 0.203 18 0.210 23 0.176 28 0.201
4 0.256 9 0.286 14 0.211 19 0.211 24 0.144 29 0.183
5 0.284 10 0.248 15 0.269 20 0.190 25 0.174 30 0.159
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Table 2 Goodness of fit test(Cramer—von Mises)
threshold values

Significance Level(a)

M [ 020 [ 015 [ 010 [ 0.05 [ 0.01
20 | 0028 | 0.146 | 0.172 | 0.217 | 033
30 | 0128 | 0.146 | 0.172 | 0218 | 0.33
60 | 0.128 | 0.147 | 0.173 | 0220 | 033
100 | 0.129 | 0.147 | 0.173 | 0.220 | 0.34
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Fig. 1 The parametric approach of failure rate
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OT: Operating Time
TPM: Total Preventive Time
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ALDT: Administration and Logistic Delay Time
MTBMA: Mean Time Between Maintenance
Actions
MDT: Mean Down Time
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Table 3 The failure rate, repair rate and service rate of weapon system A

Month A 1 W Month A 1 W
1 0.285 0.490 0.0169 16 0.145 0.970 0.0138
2 0.323 0.555 0.0137 17 0.192 0.490 0.0136
3 0.237 0.833 0.0138 18 0.210 0.740 0.0138
4 0.256 0.751 0.0138 19 0.211 0.862 0.0138
5 0.284 0.833 0.0138 20 0.190 0.877 0.0138
6 0.228 0.813 0.0138 21 0.128 0.884 0.0138
7 0.171 0.826 0.0138 22 0.180 0.884 0.0138
8 0.240 0.826 0.0138 23 0.176 0.819 0.0138
9 0.286 0.826 0.0138 24 0.144 0.649 0.0137
10 0.248 0.929 0.0138 25 0.174 0.684 0.0138
11 0.203 0.591 0.0137 26 0.198 0.561 0.0137
12 0.185 0.680 0.0137 27 0.171 0.628 0.0137
13 0.203 0.704 0.0138 28 0.201 0.518 0.0137
14 0.211 0.694 0.0138 29 0.183 0.497 0.0136
15 0.269 0.719 0.0138 30 0.159 0.490 0.0136
Table 4 The operational availability of weapon system A
Ao(t) Ao(t)
Time Actual Apply Repair Apply Service | Time Actual Apply Repair Apply Service
Value Rate(p;) Rate(w)) Value Rate(y;) Rate(w;)
1 0.545 0.924 0.685 16 0.979 0.847 0.869
2 0.708 0.905 0.714 17 0.859 0.964 0.828
3 0.73 0.946 0.773 18 0.880 0.957 0.814
4 0.817 0.938 0.759 19 0.891 0.957 0.813
5 0.796 0.925 0.740 20 0.873 0.965 0.83
6 0.823 0.95 0.780 21 0.853 0.983 0.843
7 0.856 0.971 0.829 22 0.868 0.968 0.818
8 0.822 0.945 0.773 23 0.849 0.969 0.821
9 0.821 0.924 0.761 24 0.851 0.979 0.849
10 0.821 0.942 0.769 25 0.827 0.97 0.823
11 0.818 0.96 0.799 26 0.848 0.962 0.805
12 0.85 0.966 0.814 27 0.861 0.971 0.827
13 0.835 0.96 0.799 28 0.868 0.961 0.822
14 0.841 0.957 0.793 29 0.862 0.967 0.831
15 0.851 0.932 0.780 30 0.881 0.975 0.839
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