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This paper develops an algorithm to determine the batch size of the batch process in real time for improving production

and efficient control of production system with multiple processes and batch processes. It is so important to find the batch size

of the batch process, because the variability arising from the batch process in the production system affects the capacity of

the production. Specifically, batch size could change system efficiency such as throughput, WIP (Work In Process) in production

system, batch formation time and so on. In order to improve the system variability and productivity, real time batch size determined

by considering the preparation time and batch formation time according to the number of operation of the batch process. The

purpose of the study is to control the WIP by applying CONWIP production system method in the production line and implements

an algorithm for a real time batch size decision in a batch process that requires long work preparation time and affects system

efficiency. In order to verify the efficiency of the developed algorithm that determine the batch size in a real time, an existed

production system with fixed the batch size will be implemented first and determines that batch size in real time considering

WIP in queue and average lead time in the current system. To comparing the efficiency of a system with a fixed batch size

and a system that determines a batch size in real time, the results are analyzed using three evaluation indexes of lead time,

throughput, and average WIP of the queue.
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<Table 1> Production Environment Conditions of the Pro-
duction System

Overview Conditions
* Flow production line
» Single path, single product production
* Process without fault
Common | * Products in the process are regarded as WIP

Rule * One batch process exists

* The batch process has a long preparation time

* General process except batch process has no
preparation time
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<Table 2> Detailed Production Environment Conditions of

the Process

Overview

Conditions

Number of
Simulation Runs

Run until 1000 products are produced

Number of
General Process

Number of
Batch Process

General Process
Working Time

normrnd(5, 1) Minutes

Batch Process
Working Time

normrnd(30, 3) Minutes

Preparation Time

If the batch size of the batch
process is 10, 20minutes
Batch Process If the batch size of the batch
Work process is 11, 22minutes

If the batch size of the batch
process is 14, 28minutes

Batch Size of

Batch Process Max 10, Min 14
Lead Time
Performance Theoushout
Measurement Scale Ag p

1

[ Products arrive

Is the preparation
time completed?

s the length o
the queue larger
than the Min
batch size?

s the length o
the queue
smaller than the
Max batch sizeZ

Is the sum of the total residence
times of the products in the system
greater than the target value?

Wait on
queue

Batch process
work progress

[s the WIF in the system
less than the WIP level
of CONWIP?

Wait on
storage

<Figure 6> Flow Diagram of Batch Process
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<Table 3> WIP Data of Whole Process

BQ | BP

P9

Q9

P8

Q8

P7

Q7

P6

Q6

Process

P5

P4 | Q5

Q4

P3

Q3

P2

Q2

P1

Q1

10
10
11
11

Time

10
10
11
11

{Table 4> Processing Time for General Process

Process

WT2| TP2 |WT3| TP3 |WT4 | TP4 |WT5| TP5 |WT6 | TP6 |WT7 | TP7 |WT8| TP8 | WT9 | TP9 | BWT | BTP

Time 1 T TP1

10
10
11
11

12
13
14
15
16
17
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{Table 5> Processing Time for Batch Process
Process
Time BQ BP BWT BTP
(WIP) (On or Off) (Time) (Time)

131 12 0 0 0

132 13 0 0 0

132 0 1 1 31

133 0 1 1 31

133 0 1 2 31

134 0 1 2 31

134 0 1 3 631

157 4 1 26 31

158 5 1 26 31

158 5 1 27 31

159 5 1 27 31

159 5 1 28 31

160 5 1 28 31

160 5 1 29 31

161 5 1 29 31

161 5 1 30 31

162 5 1 30 31

162 5 1 31 31

163 5 0 0 0
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<Table 6> Results of Experiments

Batch size | Lead Time | Throughput Avereg;feL\J/glP of
Real-Time 170.4970 5.7617 29.5560
Batch Size 10 175.6492 5.787 30.2582
Batch Size 11 174.6655 5.7856 30.1895
Batch Size 12 174.0427 5.7849 30.0855
Batch Size 13 173.1381 5.7714 29.9991
Batch Size 14 170.6230 5.7689 29.5766
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