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TEMSA is an automotive company which produces and distributes buses and

minibusses under its own brand in the world market. The problem occurs

because of the variety of products that TEMSA manufactures, according to the

customer’s demand. There are 23 different models and N different variants in

TEMSA’s product chart however, there is only a one-way assembly line. In

order to satisfy the customer’s demand in a required time period, there should

be a production with several models at the same time. The aim of the project is

to develop a line balancing and workforce planning system for the production

lines under different scenarios and changing conditions and decreasing the

station number so that, the work in process number is going to decrease which

causes the company to hold unfinished goods waiting for completion. There are

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 facility 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

can apply the model to all other stations.
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The project was conducted in 

three phases. In the first part, 

the data was analyzed and 

organized to be used in the 

CPLEX, which is a software to 

find the optimal result of the 

Linear Programming 

problems. The predecessors’ 

and regions’ binary matrix 

were formed. In the second 

step, the linear programming 

model was created and 

transformed into a CPLEX 

model. The objective function 

is minimizing the station 

number based on the given 

cycle time. There are fixed 

tool, maximum and minimum 

operators, regions and 

predecessors  constraints as 

OBJECTIVES

• Reduction in the station number

• Reduction in the inventory level of semi-finished products

• Decrease in labor losses

• Reduction in production costs

• Faster response to customer needs

• An effective and user-friendly decision support tool

• Using the resources more efficiently
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CONCLUSIONS
In the last part of the project, the data was collected from CPLEX and made analysis by

project group members. We made a table to show the tasks’ stations and regions that

they were done in the current model and solution model. After that, we compared the

results of our system with the current system of TEMSA. As a result of our analysis;

• The tasks and number of tasks done in each stations are different compare to current

system of TEMSA.

• The length of the works to be performed in 9 regions (Image 1) for each station has

been different from the current system.

• We have seen an increase in the number of jobs that can be done at the same time

it can be seen in the Linear Programming Model. The model was modified

several times to make the system better in the change of different parameters.

The third step is analyzing the solution’s results of the CPLEX model. The

current applied system and the CPLEX solution was compared based on the

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

stations. It can be observed from the change of the regions in the stations.
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I. Mathematical Programming Model
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