Mixed Model Dynamic Line Balancing and ENCINEEANG AND
Workforce Planning System

NATURAL SCIENCES

Student(s) Faculty Member(s) Company Advisor(s)

Furkan Osman Gimiis Sinem Kurnaz Bulent CATAY Ismail DUNDAR B S,aban.(:l '
Gulriz Gusta Gul Mert Katip Unlvers lteSI

Ertugrul Taha Atlihan

ABSTRACT . Comparisons
— O — Graph 1

THE DISTRUBITION OF TASKS TO REGIONS AND STATIONS IN THE SOLUTION MODEL
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Table 1

THESOLUTION
TEMSA is an automotive company which produces and distributes buses and ﬁ"ﬂ e =tne = m: 39‘; “; u: ﬁ: 52 m; 32 z
minibusses under its own brand Iin the world market. The problem occurs oT3 74 645 290 259 B4 172 55 0 0 0
because of the variety of products that TEMSA manufactures, according to the ore e Iy B e e Y BF) -
customer’'s demand. There are 23 different models and N different variants in o7 61 401 317 278 139 260 67 118 4 0
TEMSA's product chart however, there is only a one-way assembly line. In o e
order to satisfy the customer’'s demand in a required time period, there should TOTAL SUM a85|  3168|  2464| 2387 779| 2032 68 502 157 a7
be a production with several models at the same time. The aim of the project is T —
to develop a line balancing and workforce planning system for the production o Station OT3
lines under different scenarios and changing conditions and decreasing the Region 1
station number so that, the work in process number Iis going to decrease which Graph 2
causes the company to hold unfinished goods waiting for completion. There are THE DISTRUBITION OF TASKS TO REGIONS AND STATIONS IN THE CURRENT MODEL

113 different stations in the line and all of these stations address to a specific
Implementation with specific expertise. In the current system, daily and weekly
plans in the faclility are being done by intuitive knowledge.

What we did Is to develop a line balancing Linear Programming Model, which'’s
objective function Is to minimize the station number with respect to several
parameters and constraints. However, we worked on one specific station which
IS the most complex one because once we create the appropriate model, we
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can apply the model to all other stations. , =
 Reduction In the station number Table 2
* Reduction in the inventory level of semi-finished products CURRENT MODEL
o . Station Number Task Done 1 2 3 4 5 2] 7 B 9
Decrea_se I_n Iabor Ios_ses OoT1 315 308 509 399 40 10 10 10 0 0
* Reduction in production costs 013 60 194 213 120 175 77 267 105 147 0
° :aSter response tO CUStomer needs oT4 115 550 121 118 155 1009 44 156 0 Q
. . o OT5 B0 836 680 665 154 258 22 111 10 10
* An effective and user-friendly decision support tool oT? a1 207 303 420 87 217 0 30 0 0
« Using the resources more efficiently oTs == L L —F = 274 L g L g
OT13 60 4749 261 213 116 185 125 90 d 37
P ROJ ECT D ETA I L S TOTAL SUM 485 3168 2464 23E7 1748 2032 468 502 157 47
The Highest Cycle Time 1009,09 l
Bottleneck Station OT4
. . Region 5
|. Mathematical Programming Model ~ -
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The project was conducted In N
three phases. In the first part,
the data was analyzed and M faleble staion number
" " mA; Minimum number of workers for task i
Organlzed tO be used In the t; Total task time of task i
CPLEX, which Is a software to C  Cycletime |
. . 0. = {1, if msk; s predecessor of task i
find the optimal result of the Y =10, otherwise _
. _ ARAGC DISI SAG YAN
Linear Programming Decision Variables
problems. The predecessors’ Roo={l Iftaskiis assigned tostation
and regions’ binary matrix -0 otherwise
were formed. In the second e ={y U pemion ki oper
step, the linear programming Objective Function
model was created and Minimize EL;(Y) ke 1..m
transformed into a CPLEX kubject to
model. The objective function S (6/mA) xXg) <€ Vi kel.m ARAG DISIALT TABAN
IS minimizing the station . CONCLUSIONS
number based on the given D X =1V, iel.n -
cycle time. There are fixed = In the last part of the project, the data was collected from CPLEX and made analysis by
tool. maximum and minimum Zi-a(Xa) < Y. M Vi kel..m project group members. We made a table to show the tasks’ stations and regions that
’ : k they were done in the current model and solution model. After that, we compared the
Opera'[OI‘S, I‘egIOnS and 0jj. Xig = Z (st) Vi, Vi,V : -
. s=1 results of our system with the current system of TEMSA. As a result of our analysis;
predecessors constraints as . . .
_ _ _ _ » « The tasks and number of tasks done in each stations are different compare to current
It can bg seen Iin the Linear Programm_lng Model. The model was modified system of TEMSA.
several times to make the system bett.er In the change of different parameters. « The length of the works to be performed in 9 regions (Image 1) for each station has
The third step IS anaIyZ|ng the solution’s results of the CPLEX model. The been different from the current system.
current applied system and the CPLEX solution was compared based on the - We have seen an increase in the number of jobs that can be done at the same time
stations and regions. The Table 1 and Table 2 are the comparison tables of the
result. Also the graphs show the difference of the distributions of the tasks to the w
stations. It can be observed from the change of the regions in the stations. Curry, G. L., & Feldman, R. M. (2014). Manufacturing Systems Modeling and Analysis. Berlin: Springer
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