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A Simulation Study on Capacity Planning in Reentrant Hybrid Flowshops

Geun-Cheol Lee * Jung Man Hong * Jung-Ug Kim -

Seong-Hoon Choi*

ABSTRACT

In this study, we consider a capacity planning problem of reentrant hybrid flowshops. High-tech electronic

products such as semiconductor or TFT-LCD, are produced from manufacturing systems which can be considered

as reentrant hybrid flowshops. In the considered capacity planning problem, we determine the number of machines
at each stage in the manufacturing system. We introduce criteria indicating which stage needs additional machines

or which stage needs reduction of machines considering the characteristics of the product types and the manufacturing
system. The objective function of the problem is maximizing throughput rate of the system, of which values are

obtained from the simulation model depicting the hybrid flowshops. The performance of the proposed methods were

evaluated through a series of computational experiments. The simulation model was also used for conducting the

comparison experiments

among the proposed method and benchmarks.

Key words : Capacity planning, Reentrant hybrid flowshop, Simulation
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Table 1. Preliminary test results for the machine increase

Table 2. Preliminary test results for the machine decrease

criteria criteria
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Table 3. Comparison test results

Tested method Avg. throughput Nurleer of best
rate instances
Proposed method 0.1533 56
Benchmark 1 0.1475 12
Benchmark 2 0.1509 24

Table 4. Results of the paired-t test

Benchmark 2

Proposed method *k ok

Benchmark 1

** Statistically different at the significance level of 0.001
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