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Abstract

The purpose of this study is to rearrangement of production floor layout of facilities so
as to minimize the distance and material handling costs at the time of production. The
study was conducted on a company that is Flow Shop. The layout of the facility is
based on the flow of the production process and product produced more than 1 type
by using different machines. Placement facility layout resulting in irregular distances
and large material handling costs. Factor plant layout will greatly affect the
timeliness in each process. Sets the layout engine in such a way, is expected to reduce
waiting time, and cost of the process of moving goods (material handling). The
smaller the range of material handling, better layout. So that the production process
will remain smooth and controlled until the last process. In this study, the total
distance of the initial layout compared to the proposed layout there is a reduction in
material handling distance. Material handling costs also decreased when compared to
the initial layout with the proposed layout. In this study, the proposed layout which
has been designed to be implemented in the company with socialization to the
management about the advantages of the proposed layout, including the distance and
material handling costs smaller. The design layout can still be developed with
computer simulations to design a model of the real system with the goal of
understanding the behavior of the system and evaluate it to improve system
performance. The production process will get optimal results when supported
production planning and control mature. Other factors are also very important to note
in order to obtain optimal results in a production process is taking into consideration
the layout of the production machine. SLP method could form the answer to minimize
the distance and cost of material handling.
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1. INTRODUCTION

Manufacturing systems developed towards the achievement of high productivity. Directions
are becoming increasingly widespread, due to the achievement of high productivity, manufacturing
systems were also developed adaptability to change product specifications are made as well as its
availability (Gopalakrishnan et. al., 2003). Dynamic enough demand for the product will be made
an issue early. This demand dynamics associated with the uncertainty of the arrival of the request,
the amount of demand, and the variation of the product. Consumers are also demanding the
reliability of the product and the corresponding tolerance of the product. An increasing number of
requests tend to lead to an increase in product variety, while the number of requests every stuff is
getting smaller. A large variety of products resulted in more and more variations of components
that have to be made (Taho et. al., 2000). Manufacturing systems required to be able to process a
wide variety of components with the relatively small lot sizes. Preparation of layout of machinery
and equipment which is usually called the plant layout is the basis of the design of manufacturing
systems (Ram and Prashant, 2012).

The development of manufacturing systems have a tendency (Black, 1991:25): (1) Increased
production and a reduction in the amount of variation in production. (2) The need for a careful
tolerance continuously increasing. (3) The increase in the variation of raw materials, mixed
materials with properties better, it will eventually require new manufacturing processes. (4) Cost of
materials including the transfer of materials and energy, the biggest part of the cost of production,
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whereas direct labor costs only 5 to 10 % of the total cost and tends to change continuously. (5)
Reliability of product will rise in response to the excess amount of the corresponding product
reliability. (6) The time between concept design and manufacture of products will be reduced
through the support of simultaneous engineering. (7) The global market should be served with a
new global product. All of these challenges can be answered by making the design layout of
machinery and equipment, must be considered a factor flexibility, in the sense of being able to
adapt to environmental changes according to the demands and tastes of consumers.

Plant layout is a procedure for setting the plant facilities to support the smooth production
process. Settings by utilizing the existing area to put the engine and supporting production facilities
that have an impact on the smooth motion of the material displacement. It is regulated and the
engine department. In addition to these settings, the selection of one type of facility layout is also
affected by production volume and product variety. The production process is a series of process of
changing raw materials into semi-finished products or finished products. The production process
will get optimal results when supported production planning and control mature. It also needs to be
supported by the experienced labor factor, in the run up to the production of machine parts
inspection. Other factors are also very important to note in order to obtain optimal results in a
production process is taking into consideration the layout of the production machines (Donk and
Gaalman, 2004). In general, the layout of the planned factory will also determine the efficiency and
in some cases will also maintain the viability or success of the performance of a production
process. Because production activity in an industrial should normally last long with the facility
layout is not always changing, so any mistakes are made in the planning of the layout will cause
losses that are not small. Material handling systems are less systematic also be a big problem and
disrupting the production process thereby affecting the overall system. (Giuseppe et. al., 2012).

2. METHODS
2.1 Systematic Layout Planning (SLP)

The steps in planning SLP is (Wignjosoebroto, 2003), (Chien, 2004), (Natthapong, 2012):
(1) Material Flow is the depiction of the flow of material in the form of OPC or FPC by using
ASME symbols. This step will provide a basic foundation of how the layout of production facilities
should be arranged in order of the product creation process. Especially applicable to the type of
Product Layout. Here depiction trip of an area (work station) to another area on the basis of
production volumes (2) Activity Relationship that indicates the desired degree of closeness of the
department and work area in a factory. ARD describes the layout and analyze the relationship
between departments or facilities that do not work can be demonstrated quantitatively by analysis
of material flow. (3) Relationship diagrams is Determining the layout of the facilities based on the
flow of work products (product flow) and relationship activities, regardless of the extent of the
area. The initial step to define the layout of production facilities as well as possible based on
quantitative and qualitative considerations. (4) and (5) step adjustment to the area required and
available. The need in this area is strongly influenced by installed capacity (number of machines,
equipment, and other production facilities to be accommodated). Space available will be greatly
influenced by the existing land and building. (6) Space Relationship Diagram that takes into
account the needs for size of the area to existing facilities as well as the wide availability of the
SRD was made, namely the determination of facility layout with attention to the room. (7) and (8)
Modifying Practical consideration and modification Limitation ie taking account of the building,
the column layout, material handling systems and a causeway. (9) Alternate Layout Plan yatu make
alternatives proposed layout can then be taken to the best alternative based on predetermined
benchmarks. And (10) Decision alternatives, implementation and evaluation.

2.2 Computerized Relative Allocation of Facilities Technique

CRAFT program is an example of the type of heuristic technique that is based on the
interpretation of the Quadratic Assignment program layout process. (Sherali, 2003). The program is
also looking for a design optimum layout by improving gradually. CRAFT evaluate layout by
means of exchanging the location of the department. Type of exchange can occur: (1) Pair-Wise
Interchanges. (2) Three-Way Interchanges. (3) Pair Wise allowed by Three Way Interchanges. (4)
The best of the Pair Wise or Three Way Interchanges. (Meller, 2007).
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3. RESULT AND DISCUSSION
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Figure 1. Initial layout of LVP department

Table 1. The distance between the machines in the production process of the

initial layout
Product flow Mileage (m)

Boiling — Rotary 10
Rotary — Dryer 5

Dryer — Cutting Veener 16
Pony — Boiling 13
Boiling — Slicer 8

Slicer — Dryer 57
Dryer — RH Shin 10
Total 119

3.1 Material Handling Cost
3.1.1 Labor Costs
The company has 41 operators in LVP departments with different wages. Total of all wage
of Rp 81,605,915. With the operator wage per day Rp 1,990,388.
3.1.2 Cost Forklift
Cost Depreciation
Initial price = Rp. 20,000,000.
Age Economical =5 Years
Residual value = Rp. 8,000,000.
The company has 3 forklifts and forklift hire 5. But in LVVP department only uses 2 forklift.
By using a model of straight line depreciation calculation, then the depreciation cost is obtained as
follows:

purchase cost — residual value

gconomic lives (1)
('.Fsp 20.000.000 32— [ Rp.2.000.000 % :J)

Ap-4.E00.000 _  Ap.4.EDDD.0DD

YEars 1Zx30

= Rp. 13.333/ day

3.1.3 Fuel Cost
The type of fuel used is diesel forklift with daily fuel needs as much as 30 liters per day, with
the price of Rp 4,000/liter. So the total cost of fuel/day = Rp. 4000 x 30 x 2 = Rp 240,000/day.
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3.1.4 Total Cost For Forklift
Rp 13,333 + Rp 240,000 = Rp 253,333 / day
So material hadling cost/day is: Rp 1,990,388 + Rp 253,333 = Rp 2,243,721 / day.

3.1.5 Material Handling Cost/meter
Calculation of distance above the material handling can be calculated material handling cost
/ meter:

Y, Operating Material cost
~ Y Matrial Hanling distance (2

_ Rp.LI43TIL _
== . ~Fr 18.855/meter

From the calculation of the cost of material handling over the total material handling cost of
LVP department is Rp 2,243,745 with details separti Table 2.

Table 2. The total cost of material handlini

Boiling — Rotary 10 18855 188550
Rotary — Dryer 5 18855 94275

Dryer — Cutting Veener 16 18855 301680
Pony — Boiling 13 18855 245115
Boiling — Slicer 8 18855 150840
Slicer — Dryer 57 18855 1074735
Dryer — RH Shin 10 18855 188550
Total 119 2243745

3.1.6 Total Closeness Rating (TCR)

Calculation of total closeness Rating obtained by quantifying the relationship between
departments. Given the activity Relation Matrix as shown in Table 3, the quantification can be
done with a value corresponding to table 4. After all the values in the matrix close relationship
quantified, then the sum to determine the value of total closeness Rating each department. The
results are shown in Table 5.

Table 3. Activity Relationship Matrix

Table 4. Quantitative value

32 16 8 4 2 31
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Table 5. Total Closeness Rating

The total layout area of production floor LVVP Departemen of 5,896 m2. Each box will
represent an area of 3.8 m, so it needs a box for each department can be calculated and obtained the
results as shown in Table 6.

Table 6. Space requirements for each machine

3.2 Determination of Proposed Layout Using CRAFT

Objectiwve Criterion:

Distance MsasUurs:
Total Contribution = 26857 .84
#lIterations: 1 CEU seconds:

Figure 2. Schematic layout of the proposed using CRAFT
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Figure 3. Schematic layout of the proposed

3.2.1 Distance and Material Handling Cost Proposed Layout

Distance calculation is done by measuring the distance the material flow path on the
production and assembly activities. Measurements were made of the distance between the center of
the central departments of other departments. Calculation of distances between departments on the
proposed layout can be seen in the Table 7.

Table 7. Distance between the trajectory of the proposed facility layout work

Product flow Mileage (m)
Boiling — Rotary 10
Rotary — Dryer 5
Dryer — Cutting Veener 9
Pony — Boiling 13
Boiling — Slicer 8
Slicer — Dryer 57
Dryer — RH Shin 12
Total 114

The analysis showed that the displacement distance on the layout of the proposed is 114
meters, 5 meters distance closer than ever before. While the total material handling costs in the
proposed layout of Rp 2,149,470 or the amount of Rp. 94,275 less of the previous material
handling cost.

Table 8. The total cost of material handling layout proposal

Ptoduct flow Mileage (m) | Material Handling Total cost of Material

cost (Rp/m) Handling

Boiling — Rotary 10 18855 188550

Rotary — Dryer 5 18855 94275

Dryer — Cutting Veener 9 18855 169695

Pony — Boiling 13 18855 245115

Boiling — Slicer 8 18855 150840

Slicer — Dryer 57 18855 1074735

Dryer — RH Shin 12 18855 226260

Total 114 2149475
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4. CONCLUSION

Redesigning the layout of production using SLP algorithms with the help of CRAFT
software to minimize the distance of production process, because SLP algorithm and CRAFT
software designed by level of importance and closeness of the machine. In the new layout engine
area needs as much as 414 box, with a length of 1 box represent is 3.8 meters. So the total area
required is 1573.2 m2. While the differences in the material handling distance between the initial
layout and the proposed layout is 5 meters or a decline of 2%. In the initial layout, the total material
handling distance is 119 meters, whereas the total material handling distance of the proposed layout
is 114 meters. With the reduction of the total distance of material handling, then the less the
material handling costs of production processes. Material handling costs on the initial layout is Rp
2,243,745, while the material handling costs on the proposed layout is Rp 2,149,470. Difference in
material handling costs on both the layout is Rp 94,275 or a decline of 2%.
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