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Abstract. PT. Pt. Adhi Chandra Jaya is a manufacturing company that manufactures motor vehicle parts. The problem 

with the company is that the transfer of raw materials from one workstation to another is too far away. The layout of the 

production floor greatly affects the proxy process. This research was conducted to make the production floor layout better 

and efficient, reduce the time of moving raw materials from one workstation to another, and reduce the cost of material 

handling. The method used in this research is the SLP (Systematic Layout Planning) method and Pairwise Exchange 

method using a lean manufacturing approach. Data processing calculated with some method such as Operation Proces 

Chart (OPC), Flow Process Chart (FPC), From To Chart (FTC), routing sheet, Multi-Product Process Chart (MPPC), 

Activity Relationship Chart (ARC), Activity Relationship Diagram(ARD), Activity Template Block Diagram (ATBD), 

Area Allocation Diagram (AAD) and flow process materials to determine alternative layouts, adjustment and looseness 

factors, and value stream mapping to minimize waste. The research results were conducted in the form of two alternative 

layouts that have different distances, transfer times and material handling costs. The layout chosen is the SLP 1 layout 

because it has the shortest total distance of 36,4 m with a distance reduction of 30,11 m from the initial layout of 66,51 m 

and has the lowest handling material cost of Rp 20,781.21 with the highest cost reduction of Rp 17,190.78 from the initial 

layout of Rp 37,973.19. 

INTRODUCTION 

In a facility layout industry is one of the factors that play an important role in the company’s efficiency [1]. A 

facility layout can be defined as a set of physical elements that are organized according to certain logic rules. Setting 

the initial layout of the existing facilities and work areas is a common problem in the industry [2]. Poor layout 

results in a less regular flow of materials resulting in alternating movements and excessive transportation, the level 

of performance is also less optimal [3]. PT. Adhi Chandra Jaya is a company engaged in the manufacture of 

stamping and car parts. Problems that occur in PT. Adhi Chandra Jaya is a waste of the movement of workers. This 

waste of worker movement because of the placement of workstations. This condition happened because they did not 

follow the order of the flow of the production process [4]. Therefore, it is necessary to redesign the layout of the 

facilities for PT. Adhi Chandra Jaya can increase the effectiveness of production. The methods used in the design of 

facility layouts are the Systematic Layout Planning (SLP) method and the Pairwise Exchange method. 

METHODS 

The research begins with the selection of topics and continued by conducting field studies. Further identification 

of problems that occur in the field. After identifying the problem is then formulated and determine the limitations of 

the problem in conducting research. If you have set the limits, the goal of the research is determined. Once the 
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objectives are set, data collection can be done such as production floor size, machine size and equipment used, 

number of products per year and cycle time. Then the processing of the data that has been obtained so that a new 

facility layout proposal can be produced [5]. Finally, it gives conclusions and suggestions to the research that has 

been done. The flow chart of the research methodology can be seen in Figure 1. 

 

Start

Finish

Field Studies

Identifying Problems

Formulating Problems

Defining Problem Limitations

Setting Research Goals

Collecting Data

Is Enough Data

Data Processing

Conducting Data Analysis 

and Providing Proposals

Conclusions and Suggestions

Define a Topic

No

Yes

 
FIGURE 1. Flow chart of the research methodology 
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Systematic Layout Planning 

Systematic Layout Planning is one of the procedures that outlines the steps in the production layout planning 

process. The basic steps of SLP can be categorized into three stages, namely the analysis stage ranging from 

material flow analysis, activity analysis, activity relationship diagram, space requirement consideration. The second 

stage of research starts from planning the diagram of the room’s relationship to the design of alternative layouts. In 

contrast, the last stage of the selection process by evaluating alternative layouts that have been designed. The steps 

in creating systematic layout planning are as follows: 

1. Initial Data Collection and Activities 

Data related to product design is very important and has a big effect on creating the layout. Therefore, in this first 

step, it is necessary to have information data related to work drawings, assembly charts, part lists, bill of materials, 

route sheets, operation/flowcharts, etc. 

2. Material Flow Analysis  

The flow of material analysis will be related to quantitative measurement analysis efforts for each material 

movement transfer between departments or operational activities. 

3. Flow Process Chart  

A process flow map is a map that describes all activities, both productive (operations and inspections) and 

unproductive activities (transportation, waiting, and storing), where the activities involved in the work 

implementation process are described in detail from start to finish. 

4. Operation Process Chart  

An operation process map is a diagram that describes the process steps of the raw materials. This Operation 

process will experience the sequence of operations and inspections from the initial stage to becoming the finished 

product or component and contains the necessary information to further analysis such as the time, materials, places, 

tools, and machines used.  

5. Multi-Product Process Chart (MPPC)  

The multi-product process chart shows the production relationship between its constituent components. MPPC is 

also used to analyze the flow or flow of materials in a series of production processes. 

6. Routing Sheet  

A routing sheet is the tabulation of the steps covered in producing a particular component and the necessary 

details of the related matters. Production sequencing becomes the backbone of production activities, recollection of 

all data developed by process engineering and basic communication tools between product engineer and production 

person. 

7. From to Chart (FTC) 

From To Chart or trip frequency or travel chart is a conventional technique commonly used for factory layout 

planning and moving goods in a production process. 

8. Activity Relationship Chart (ARC)  

ARC is a technique used to plan relationships between each activity related to each other. ARC uses the priority 

scale symbol as a proximity level marker. ARC is performed after the value of the proximity relationship has been 

determined for each facility. 

9. Activity Relationship Diagram (ARD) 

Activity Relationship Diagram (ARD) is a diagram of relationships between activities (departments or machines) 

based on the priority level of proximity, so it is expected that the minimum handling cost. The basis for creating an 

ARD is a priority scale table (TSP), so the top priority of the TSP must be approached and then followed by the next 

priority. 

10. Area Allocation Diagram (AAD) 

Area Allocation Diagram (AAD) is a continuation of ARD where in ARD is known conclusions of the level of 

interest between activities. Thus it means that some activities should be close to other activities and vice versa. So it 

can be said that the relationship between activities affects the level of closeness between the activity’s layout. 

11. Layout Alternative Selection 

This stage is a step used to decide a proposed layout design that must be selected or applied. The decision to 

choose an alternative layout is based on comparing distance and time with an existing layout. 

020058-3

 25 D
ecem

ber 2023 03:33:51



Pairwise Exchange 

Pairwise exchange is a type of layout improvement method. This method can be used based on proximity and 

distance between departments. (Tompkins, et al., 2010). This method aims to minimize the cost of moving materials 

on the production floor and between departments. The basis of this method is done by replacing the placement of 

one machine or department with another machine. Site replacement is performed on two machines or departments of 

the same area with the minimum distance and cost of material transfer. 

Time Study 

Time study is a technique of measuring work by collecting data based on completing a job. The time 

study method is used to calculate the standard time value of a job. 

1. Cycle Time  

Cycle time is the time required to create one product unit on one workstation (Purnomo, 2003). 

Cycle times are calculated using the following equations: 

𝑊𝑠   

Description:    Ws = Cycle Time  

Xi = Measurement Data  

    N = Number of Observations Made 

2. Normal Time 

Normal time is an element of work operation that shows that a well-qualified worker will work to 

complete the work at a normal working tempo (Wignjosoebroto, 2003). The following equation 

can calculate normal time: 

Wn = Ws (1 + p)  

Description:     Wn = Normal Time  

Ws = Cycle Time  

 p = Adjustment Factor 

3. Default Time 

A normal worker requires standard time to complete a job carried out in the best work system 

(Sutalaksana, 2006). The default time can be calculated by the equation as follows:  

Wb = Wn (1 + L)  

Description:     Wb = Default Time  

Wn = Normal Time  

 L = Allowance 

RESULTS AND DISCUSSION  

Here is the initial layout of PT. Adhi Chandra Jaya can be seen in Figure 2. 
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FIGURE 2. Initial layout PT. Adhi Chandra Jaya 
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The following figures are the pairwise exchange layout 1 and the pairwise exchange layouts 2 can be seen 

in Figure 3 and Figure 4. 
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FIGURE 3. Pairwise exchange layout 1            FIGURE 4. Pairwise exchange layout 2 

 

The cost of handling materials can be seen in Table 1. 

 
TABLE 1. Cost of material handling 

Description Cost 

Trolley price Rp 445,000.00 

Residual value Rp 80,000.00 

Depreciation Rp 73,000.00 

Number of working days/years 288 days 

Cost/day Rp 253.47 

Operator salary/hour Rp 20,500.00 

Effective working hours 1.84 

Salary of trolley usage operator Rp 37,720.00 

Usage (m) 66.51 

Total Cost Rp 37,973.47 

Usage Fee/m Rp 570.94 

 

 

The chosen layout alternative is the SLP layout 1. This chosen alternative has a greater distance reduction than 

other layout alternatives, which is equal to 30.11 meters from the initial layout, has reduced material handling costs, 

which is larger compared to other layout alternatives, namely amounting to Rp. 17,190.18 from the initial layout. 
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The conclusion of the comparison of distance and cost of material handling can be seen in Table 2. 

 
TABLE 2. Conclusion of comparison results  

Description of 

Method Used 

Total 

Distance 

Material 

Handling 

Cost 

(Rp) 

Distance 

Reduction 

(m) 

Material 

Handling 

Cost 

Reduction 

(Rp) 

The efficiency 

of Distance 

Reduction  

(%) 

The 

efficiency 

of 

Material 

Handling 

Cost 

Reduction  

(%) 

Starting 

Distance 

66.51 37,973.19 - - - - 

SLP 1 Layout 36.4 20,782.21 30.11 17,190.98 45.27 45.27 

SLP 2 Layout 41.81 23,870.99 24.70 14,102.20 37.13 37.13 

Pairwise 

Exchange 1  

Layout 

 

54.73 

 

31,247.53 

 

11.78 

 

6,725.66 

 

17.71 

 

17.71 

Pairwise 

Exchange 2 

Layout 

 

47.87 

 

27,330.89 

 

18.64 

 

10,642.30 

 

28.02 

 

28.02 

 

Based on the selected alternative layout design results, the following is a simulation of Promodel that 

can be seen in Figure 5. 

 

 
FIGURE 5. Promodel simulation 
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FIGURE 6. Flexim simulation  

 

The simulation results are obtained from 8 working hours in one day and the following is a comparison of 

simulation results that can be seen in Table 3. 

 
TABLE 3. Comparison of simulation results 

Simulation Total Production (unit) Average Time in System 

(min) 

Initial Layout 434 50,79 

Alternative Layout 439 41,12 

Total Increase and 

Reduction (%) 
1,14% -19,04% 

Based on the comparison of simulation results, the total production of 439 units was obtained on 

alternative layouts, with an increase of 1.14% from the initial layout of 434 units. The average time in the 

system on alternate layouts was 41.12 minutes, with a decrease of 19.04% from the initial layout for 50.79 

minutes. 

CONCLUSION 

From the results of the research obtained, alternative layout proposals can be applied to increase the 

productivity of PT. Adhi Chandra Jaya. The alternative layout chosen was the proposed SLP 1 Layout 

because it reduces displacement distance of 30.31 m from the initial layout of 66.51 m and a reduction in 

material handling costs of Rp 17,190.98 from the initial layout of Rp 37,973.19. 

 

Based on the comparison with the Promodel and Flexim simulation results, it is obtained that the total 

output production of 439 units on an alternative layout with an increase by 1.14% of the initial layout. 
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Average time in the system on layout alternative of 41.12 minutes with a decrease of 19.04% from the initial 

layout. 
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