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Determination of an Optimal Production Run Length in a
Deteriorating Production Process with Rework

Chang Hyun Kim

School of Business and Commerce, Chonnam National University

This paper presents an extended EMQ model which determines an optimal production run length in an
deteriorating production process. The production process is subject to a random deterioration from an in-control
state to an out-of-control state and thus producing some proportion of defective items. Defective items produced
are re-processed in the rework process to convert them into non-defectives. Through the mathematical modeling,
an optimal solution minimizing the average cost per unit time as well as minimum average cost are derived.
Numerical experiment is carried out to examine the behavior of the proposed model depending on model

parameters.
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Table 1. Optimal production time and minimum cost

a m 7 7(T) | ratio 1 | ratio 2
0.1 1.541 98.03 -12.39 -12.11

0.2 1.422 107.49 -21.82 -20.44

0.05 0.3 1.339 115.63 -29.36 -26.16
04 1.278 122.82 -35.56 -30.01

0.5 1.231 129.26 -40.71 -32.49

0.1 1.399 108.36 -23.78 -22.87

0.2 1.226 125.38 -41.28 -37.36

0.1 0.3 1.115 139.69 -55.31 -46.78
0.4 1.037 152.15 -67.03 -52.85

0.5 0.978 163.28 -77.06 -56.60

0.1 1.289 117.86 -34.35 -32.65

0.2 1.090 141.24 -58.87 -52.14

0.15 0.3 0.971 160.56 -78.43 -64.44
0.4 0.889 177.28 -94.85 -72.21

0.5 0.829 192.13 | -109.02 -76.91

0.1 1.201 126.68 -44.24 -41.67

0.2 0.990 155.61 -74.97 -65.44

0.2 0.3 0.869 179.23 -99.37 -80.16
0.4 0.788 199.55 | -119.86 -89.34

0.5 0.729 217.57 | -137.63 -94.84

0.1 1.128 134.96 -53.56 -50.09

0.2 0.912 168.84 -89.89 -77.62

0.25 0.3 0.792 196.25 | -118.60 -94.45
04 0.714 219.74 | -142.72 | -104.86

0.5 0.657 240.54 | -163.67 | -111.07

Remark : TEVQ 1.732
ratio 1=( 7"~ 77,0) / 7" 100(%)
[7C(T") = TC(Tp0))/ TC(

ratio 2 = 7% % 100(%)
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