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Abstract: The main characteristic of a facility layout is to maintain its efficiency while coping with uncertainty in product
demand. In a traditional facility layout design problem, the layout is governed by flow intensity between departments. Two
fundamental issues must be addressed when dealing with uncertainty of product demands. (a) Determining the best layout for
the project demand. (b) The assessment of risk associated with the layout with respect to variability in product demands. In
this research facility layout problem approaches which can deal with uncertainty of each product demand have been
reviewed. Those methods are: (1) simulation and optimization with advanced quality and decision making tools. (2) Machine
cell formation technique. (3) Mitigation of risk for single and multiple periods. The objective of this paper is to explore these
approaches so that decision makers understand which method should be used based on the risk and facility layout.
Furthermore, improvements and possible future work are recommended for handling uncertainty that may lead to huge
financial consequences because of demand and facility layout configuration.
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1. Introduction
Optimal design of a facility layout strongly enhances processes productivity that can reduce operating cost by 50%
(Xie & Sahinidis, 2008). Many approaches are addressed in the facility layout research. Those methods aim to minimize
production cost, minimize product cost, minimize production cycle time, minimize holding cost , minimize investment in
equipment, optimize space utilization, improve employee and facility safety, and arrange manufacturing operation (GonzálezCruz & Gómez-Senent Martínez, 2011). There are different techniques that can be used to minimize production variance,
minimize material handling cost, minimize overall production time, and enhance effective utilization of space. In this
research we review three techniques that deal with facility layout problems (FLP). To design a robust facility layout, risk and
uncertainty should be studied (Almaktoom et al., 2014). Risk is defined as “a measure of the potential loss occurring due to
natural or human activities” (Modarres, 2006). In facility layout design risk is the potential loss caused by uncertainty in the
estimated product demand. The rest of this paper is organized as follows. Section two reviews a simulation-based approach
for risk assessment of facility layout designs under stochastic product demands. Section three reviews simulation and an
optimization approach that integrates advanced quality and decision making tools. Section four reviews the approach of cell
formation. Finally in section five, a brief conclusion and future works are discussed.

2. A Simulation-based Approach for Risk Assessment
Jithavech & Krishnan (2010) developed facility layout problem (FLP) algorithm that studies the uncertainty of
product demand as an important factor in facility layout design. This approach minimized risks in a facility layout. In the case
studies demonstrated in the paper they showed that best facility layout design can minimize the cost of the material handling
by almost 80 %. Simulation based approach is used to evaluate the risk associated with the facility layout design (FLD).
Moreover, FLD aims to allocate machines and departments inside a manufacturing facility to minimize material handling
costs. The allocations should be defined based on the product flow between departments. As a result, when there is a high
flow between two departments or machines, departments / machines should be closer to each other to reduce the material
handling costs and uncertainty. A simulation based design approach can easily deal with large problem size and it’s better
than the analytical method. The product demands can be defined by using forecasting or historical data. To integrate the risk
into facility layout problem approach, first, a method to quantify the associated risk has been developed. Second, a procedure
to minimize the risk associated with FLD process is also developed. This approach can be conducted by using the following
three steps: (1) improve the layout based on projected demand, (2) achieve risk assessment, and (3) improve the layout to
minimize the maximum risk.
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