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This paper seeks to present a multi-control method that can contribute to effective control of the production line with multiple
bottleneck processes. The multi-control method is the production system that complements shortcomings of CONWIP and DBR,
and it is designed to determine the raw material input according to the WIP level of two bottleneck processes and WIP level
of total process. The effectiveness of the production system developed by applying the multi-control method was verified by
the following three procedures. Raw material input conditions of the multi-control method are as follows. First, raw materials
are go into the production line when the number of the total process WIP is lower than established number of WIP in total
process and first process is idle. Second, raw materials are introduced when the number of WIP of two bottleneck processes
is lower than the established number of WIP of each bottleneck process. Third, raw materials are introduced when the first
process and in front of bottleneck process are idle even if the number of WIP in the total process is less than established number
of WIP of the total process. The production line with two bottleneck processes was selected as the condition for production
environment, and the production process modeling of CONWIP, DBR and multi-control production method was defined according
to the production condition. And the optimum limited WIP level suitable for each system was obtained by applying a genetic
algorithm to determine the total limited number of WIP of CONWIP, the limited number of WIP of DBR bottleneck process,
the number of WIP in the total process of multi-control method and the limited number of WIP of bottleneck process. The
limited number of WIP of CONWIP, DBR and multi-control method obtained by the genetic algorithm were applied to ARENA
modeling, which is simulation software, and a simulation was conducted to derive result values on the basis of three criteria
such as production volume, lead time and number of goods in-progress.
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<Table 1> Conditions of Production Environment

A PAI T A2 E(Expo(10)), DEH AP A
T E(Expo(5)E WEH 7 FAHAAE g 2 #Y
T 5ol o] ¢F=t}. CONWIP, DBR, ths Ao
A A8s 9e Al ALEd 2718 <Table 2>
of Aelstirt

<Table 2> Detailed Conditions of Production Environment

Overview Conditions

Number of process 10

Bottleneck process #3 process , #8 process

Bottleneck process time Expo(10) min

Normal process time Expo(5) min

Supply, Demand Infinite

Production CONWIP, DBR, Multi-Control

Performance measure Throughput, Lead time, WIP

Overview Conditions
* Flow-type production line
* Maintain demand and supply at all times
* Presence of two bottleneck processes
Common
* Trouble-free process
* Goods in process is also regarded as WIP
* Setup Time is ignored.
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<Table 3> Input Rule of Raw Materials in CONWIP

Rule Contents
Rule 1 Raw material input if the number of WIPs in whole process
is less than the WIP level limited to the whole process

Bottle neck

[

Bottleneck

- EO-EO-BHO--BO-BHO B

<Figure 2> CONWIP Model Existing Bottleneck Process
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<Table 4> Input Rule of Raw Materials in DBR

<Table 5> Input Rule of Raw Materials in Multi-Control

Rule Contents

Raw material input when the WIP level of whole process
is lower than the WIP level set to whole process, and the
first process is Idle.

Rule 1

Raw material input when the WIP level of two bottleneck
processes is lower than the WIP level set to bottleneck
process, and the first process is Idle

Rule 2

Raw material input when the WIP level of whole process
is lower than the WIP level set to whole process, whereas
the WIP level of bottleneck process is higher than the
WIP level set to bottleneck process, and the first process

Rule 3

and the one prior to bottleneck process are Idle

Rule Contents
Rule 1 Raw material input if the WIP level of bottleneck process
is lower than the WIP level limited to bottleneck process
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<Figure 5> Multi-Control Model Existing Two Bottleneck Processes
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<Figure 7> WIP Level & Fitness Value in CONWIP

<Figure 8> WIP Level & Fitness Value in DBR1

<Figure 9> WIP Level & Fitness Value in DBR2

<Figure 10> WIP Level & Fitness Value in Multi-Control

<Table 6> Optimal WIP Level Using Genetic Algorithm

CONWIP 23 . R
DBRI1 . 5
DBR2

Multi-control 21 6

4. 2 1

4.1 AlEgo]d Zxzf
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53000 40

7
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52000 1 5 304
4]

51000 1 20
3]

[ % N

I
0

50000

49000

CONWIP DBRL ~ DBR2 ~ Multi- CONWIP DBRL ~ DBR2  Multi-

CONWIP DBR1 ~ DBR2  Multi-
control control control

<Figure 11> Result of CONWIP, DBR and Multi-Control

{Table 7> Result of CONWIP, DBR and Multi-control

Production Throughput | Leadtime(hour) WIP
CONWIP 50505 42 23
DBR1 52082 6.3 36
DBR2 50637 4.0 22
Multi-control 50286 3.1 17

Alggeolds &3 Aihia A A7 gl =e) 3 A
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DBR1 2= WEyth ths AlojiAs A&t WW
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