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Integrating Production Scheduling and Maintenance Policy for Robustness in

Flow Shop Problems
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Abstract For the flow-shops, where the machines’ failure function is governed by the Weibull distribution, considering
the maintenance strategy, a joint model of integrating run-based preventive maintenance (PM) and production scheduling
is proposed under the uncertainty environment, in which the planned start times of jobs and the PM times are determined
simultaneously. And, the makespan is selected as the quality robustness measure; the total delay of the jobs’ start time is
selected as the solution robustness measure. Then, a three-phase heuristic algorithm based on the priority list, surrogate
measure, and local search is devised to solve the mathematic model. Experimental results demonstrate that the solution
robustness can be significantly improved at the cost of very little degradation in quality robustness using our algorithm

compared with the traditional way.
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Table 2 The results of comparison between traditional scheduling and proactive scheduling o

Traditional scheduling

Proactive scheduling

8,8, tr,tp) n Objective Time (s) Objective Time (s)
BOE, 3 [Sis = Shal) B(Chad) B(Y 5 |Shy = S B(Chu)
10 132.67 245.84 15.07 15.48 259.68 125
15 251.01 254.01 25.78 25.57 262.86 385
50, 2, 15, 5 20 287.87 357.74 67.23 30.03 367.94 651
25 394.36 396.71 96.01 36.93 403.13 1004
30 426.70 467.45 121.72 44.10 478.33 1257
10 122.17 265.53 11.55 13.21 269.12 113
15 231.81 254.14 22.13 27.54 261.46 397
80, 2, 15, 5 20 245.85 348.89 47.17 30.74 377.54 698
25 353.14 391.36 73.21 31.29 413.76 1052
30 456.56 432.77 121.56 47.47 435.21 1346
10 147.97 263.19 18.38 25.18 266.71 119
15 261.39 271.58 27.48 32.66 282.13 345
50, 2, 15, 12 20 298.63 372.28 69.19 36.10 376.34 678
25 399.83 399.76 91.84 39.58 417.29 1055
30 447.80 429.82 134.02 45.69 479.36 1262
10 112.92 233.76 18.23 19.38 234.19 136
15 243.66 234.51 23.74 22.39 242.22 365
80, 2, 15, 12 20 289.31 377.70 67.83 34.71 379.24 671
25 387.62 393.72 90.63 35.28 403.53 998
30 421.52 469.46 121.52 4264 472.61 1304
3 LG R SHR I E I R R b
Table 3 The results of comparison between traditional scheduling and proactive scheduling b
0,5, t,) n e Zg+e IMP — Z¢ IMP — Z9 IMP — Za+s
10 184.25 127.58 7.57 0.016 0.44
15 252.51 145.22 8.10 0.033 0.74
50, 2, 15,5 20 322.81 198.99 8.59 0.027 0.62
25 395.54 221.03 9.13 0.015 0.79
30 447.08 260.22 9.14 0.022 0.72
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