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Formulation and Solution Methodology for Repairman Allocation

Problem in Serial Production Lines

YAN Chao-Bo'2 ZHANG Lei''2

Abstract In serial production lines, machines are usually unreliable, i.e., they may break down randomly. In this
situation, repairmen have to promptly repair the breakdown machines to recover their processing capability, or else the
system throughput may drop. With the consideration of labor cost, how many repairmen should be employed in a
production system to meet a desired throughput is called the repairman allocation problem. In this paper, the repairman
allocation problem is formulated and solved. Specifically, first, it is transformed into a series of decision problems, each of
which is a problem of assigning all machines to a fixed number of repairmen while guaranteeing the required throughput.
Then, workloads of machines and of repairmen are defined and quantified by machine parameters. On the basis of the
workloads, the decision problems are analogous to the parallel machine scheduling (PMS) problem, thus an algorithm,
which is designed based on the longest processing time (LPT) algorithm for solving PMS and backtracking, is adopted to
solve the decision problems. Extensive results show that this algorithm can effectively solve the decision problems, and

thus, effectively solve the repairman allocation problem.
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Fig.1 A serial production line
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Fig.2 Repairman allocation in a serial production line
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Table 2 Experimental results
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Table 3 Repairman task allocation
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Dy = {m¢, m7, msg}

4.2 50 BB BITETLAFESR

TEEE 4.1 A, AT T 8T, R T —2%AHxT
IR EA 8 BHLA M EBAT L= 2L, H AL 4E
B3R MR DL N TR BAAR /& B h e . AT
PR — 2B 50 GHLE 1 RAT A= LT B
SEUG, AT IH T € BT A ALAS (0 AT 5 A AL S 8 £homT 5
PERLRY WLAS 2 Al G2 i X 2588 5 A TAF, € BUE
9 0.15. {HA2E, HlLEsS i EE AL, 4 50 &
LA 2 N 4E2 3 o FOI0 T340 7 20 5 o8
A2 (0, 1)~ (2, 10) A1 (0.8, 1.2) HIAEI 4.

T IXFE— 4 BH 50 G UL I AT A= 4,
BRI 50 NEE TN, (i EARE TPy =
0.6930, &€ TPy = 0.95 x TP, = 0.6584, )5
FE MR RE D IR AT R AR, SLI0 45 Rk 4 Bk,

F4 50 GHLALI LR

Table 4 Experimental results of 50 machines
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