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Production system optimization; Today, manufacturing industries are under severe pressure due to the increase in the cost of energy,
Flexible configuration of cells; raw materials, manpower, capital and global competition, while these trends will be maintained for
Machine layout design; a long time, the problems facing production are getting deeper day by day. Become One of the
Productivity. strategic issues in the production industry is layout design, which determines the long-term

efficiency of operations. Layout design means how to arrange facilities in a working environment
for producing products (or providing services) consisting of various types of machines and
equipment for the productivity and efficiency of more and more organizations. It is worth noting.
Considering multi-line arrangement, flexible configuration of cells, calculating the cost of moving
machines and calculating the cost of moving parts according to the distance of the machines from
each other are among the things that differentiate this model from other models. It becomes
According to this problem, in this research, a model of multi-objective mathematical planning for
the problem of dynamic facility layout was presented, which was evaluated according to the
considered objectives based on the exact solution method and then validated using the exact
solution algorithm. According to the results obtained from solving the model, we can understand
the importance of using the model so that the configuration of the cells and the allocation of parts
to the cells and the arrangement of the machines in the cells with the aim of reducing the costs
caused by The types of movement of parts, the costs of operating on machines and the costs of
moving, buying and maintaining machines in the system, lead to an increase in the overall
efficiency of the system and create a balance in the system. One of the advantages of this model is
that by bringing the machines closer to each other, it tries to prevent extra movements inside the
cells as much as possible, which increases cell productivity. Considering multi-line arrangement,
flexible configuration of cells, calculating the cost of moving machines and calculating the cost of
moving parts according to the distance of the machines from each other are among the things that
differentiate this model from other models.

Extended Abstract

1. Introduction

ne of the strategic issues in the production industry is layout design, which determines the long-term efficiency of
operations. Layout design means how to arrange facilities in a working environment for producing products (or
providing services) consisting of various types of machines and equipment for the productivity and efficiency of
more and more organizations. It is worth noting, an appropriate design of the workplace will make the work flow in a
smoother line, and as a result, the amount of production and the quality of the organization's production will increase. On
the other hand, at the level of managing the performance of processes and equipment, estimating, maintaining and
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improving reliability is one of the most important concerns of engineers and managers of manufacturing industries. Various
analytical methods have been developed to evaluate and manage reliability. The use of each of these analyzes depends on
the life cycle stage of the equipment, its priority among other equipment, the amount of recorded data and other such
factors. It should be noted that the types of reliability analysis are related and can be used from different perspectives to
solve the problems caused by reducing the level of reliability.

2. Problem Definition

This model is a dynamic model in which several time periods are considered; the number of parts and, accordingly, the
number of machines in each period is different from the previous period (considering production transportation equipment).
The difference in the number and type of parts from one period to the next, in addition to the change in the number of
machines, causes the position of the machines to be different in each period compared to the next period. Our goal in this
model is to minimize the cost of two types of moving parts (intracellular and extracellular) as well as the cost of moving
machines from one period to the next and the cost of performing operations on each machine due to It is the arrangement of
production facilities. Considering the cost of setting up the production facilities for the movement of machines makes the
model try to find an optimal arrangement for the machines in all periods so as to avoid moving the machines that have a high
moving cost as much as possible be prevented and according to the intra-system transport planning defined in all periods,
create a suitable layout for the production line. In this model, each operation of each part can only be performed on one of the
machines that have the ability to perform that operation, and the ability to distribute parts that is available in the previous
models is available in this model, does not exist. In this model, a number of machines of each type are available at the
beginning of the first period, which are added to the level of production space based on social indicators if needed. If the
number of required machines is more than the number of available machines, then we will purchase machines at the
beginning of each period, and if we do not need a number of machines in a period, we will remove them from the production
space. It is possible to avoid imposing the cost of maintenance that we consider for the existing machines at the level of the
production space.

3. Result

According to the results obtained from solving the model, we can understand the importance of using the model so that
the configuration of the cells and the allocation of parts to the cells and the arrangement of the machines in the cells with the
aim of reducing the costs caused by The types of movement of parts, the costs of performing operations on machines and the
costs of moving, buying and maintaining machines in the system, lead to an increase in the overall efficiency of the system
and create a balance in the system. One of the advantages of this model is that by bringing the machines closer to each other,
it tries to prevent extra movements inside the cells as much as possible, which increases cell productivity. Considering multi-
line arrangement, flexible configuration of cells, calculating the cost of moving machines and calculating the cost of moving
parts according to the distance of the machines from each other are among the things that differentiate this model from other
models. It becomes considering this problem, in this research, a multi-objective mathematical programming model was
presented for the problem of dynamic facility arrangement. For the purpose of further investigations, in future researches,
various meta-heuristic solution methods can be presented to improve the solutions and solve the model in large sizes.
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