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ABSTRACT

This paper aim is to investigate the work system for printing
service and redesign facility layout improvement. A case study
was conducted in small company namely Pelangi Advertising
Printing. The Systematic Layout Planning (SLP) was adopted
in this paper. The input data and activities in the SLP process
are as follows: material flow, activity relationship, string
diagrams, area requirement, area available, space relationship
diagrams, modification consideration and practical limitations.
The results of this study indicated the application of SLP in
case study company can increase in facility layout efficiency
from 96.7% to 98.5%. The redesign facility layout result was
more effective than the initial layout.

KEY WORDS: Facility layout, Systematic Layout Planning,
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1.0 INTRODUCTION

Basically printing is an industry that is intended to produce text
and images in large quantities. Printing is even considered as
one of the primary human needs. Various kinds of daily needs
are produced from the printing industry, such as books,
brochures, packaging boxes, banners and others. Printing
business in Indonesia itself has grown rapidly, starting from
small to large business. Competition is also common in the
business world, especially businesses in the field of printing
services. For this reason, a good strategy is needed to face
competition in this business world. One of strategy is to layout
design for optimizing the arrangement of operating facilities,
which can be adopted the SLP (Systematic Layout Planning)
method.

The selection of the SLP method is varying in accordance
with the characteristics of the company that requires
adjustments. This approach has detailed procedures for setting
up layout so that it is possible to bring up more than one
solution alternative, which can be chosen the best alternative to
solve layout problems [1]. The facility layout can be defined as
the procedure for setting up factory facilities to support the
smooth production process [2]. This arrangement is useful for
the area of placing machines or other production support
facilities, smooth movement of material, storage of materials
both temporary and permanent, worker personnel and so on
[3,4].

Continuous development of facility layout preparation
procedures develops along with the complexity of the problems
faced. The problems are often faced to prepare the layout of
new facility, the rearrangement and improvement of the
existing layout for practical problems [5,6]. The objectives to
be achieved by preparing the layout of the facility are generally
increasing work productivity, and optimizing the use of
existing facilities such as work areas, machines and labor [7-9].
The SLP study has been done by some researchers such as [10-
12]. In general, researchers it performs a re-layout or
preliminary design of the facility layout, machines and
departments in a factory or services facilities. Their researches
were the SLP method implementation for layout design
location of several industries. This approach has detailed
procedures for setting up layout so that it is possible to bring up
more than one solution alternative, which can be chosen the
best alternative to solve layout problems.

The SLP method is able to increase effectiveness and
efficiency by reducing displacement and material handling
costs in the factory facility design [14]. The steps of SLP
method [15]: data collection is used as the first step for layout
planning based on ongoing and planned production activities.
After that, a planning activity relationship diagram is made
using a combination of material flow analysis and activity
relationship analysis. The next step is to plan a space
relationship diagram. This space relationship diagram pays
attention to the need for the necessary facilities and also the
availability of the existing area. Taking into account the
necessary modifications and practical limitations, an alternative
layout can be designed and evaluated.

The current distance for moving work activities in Pelangi
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Advertising Printing is not optimal and it is necessary to
redesign the layout to reduce the distance. Through the existing
problems, this paper aim is to investigate the work system for
Pelangi printing services, make layout improvements and
observe the performance of each layout quantitatively. The
limitation applied in this study is not changing the operating
capacity of each printing service process, not changing the
available area; quantitative performance was calculated by the
distance from one facility to another. This research has scope to
improve efficiency and effectiveness facility layout in case
study company.

2.0 METHODOLOGY

This paper was adopted the qualitative and quantitative
methods. The stages methods were used in this paper:

1. Data collection. This stage was collected the data, which deal
with the problem of effectiveness. It measured the area of the
pelangi advertising printing facility area.

2. Observation. This stage collected the data to find out the
steps and processes in service activity process at pelangi
advertising printing. The collection data such as by measuring
distances between departments and measuring operating time in
each process.

3. Interview. This stage conducted the interviews with
employees of pelangi advertising printing. This aimed to find
out information about the operating process for each activity in
producing services.

The data in this study was used in the form of primary
data and secondary data. The primary data was obtained
through direct observation and interview. The primary data
were: layout of production facilities; type of service; the flow
of the activity process produces services.

The secondary data was the information that has been
made available by the company or other parties deemed
competent. These data include: company profile; land area and
company building; the resulting product data; production
quantity data; production process; data on the type and number
of machines used; material handling tools; material flow in the
production process.

The data was collected in this study in the form of
quantitative data and qualitative data. The explanation of the
data was as follows:

a. Quantitative data was gathered as follows:

e The processing time of each operation

o Number of machines used in printing

e Number of employees

e The amount of output produced

¢ Distance between departments.

b. Qualitative data was as follows:

e Type of product produced

e What services were sold

e Overview of rainbow advertising printing

e The process stage of each printing activity from start to

finish.

Data Processing
The data processing was carried out using the SLP
(Systematic Layout Planning) method. The steps of SLP were
as following:
= The obtaining data was processed to be developed by

adjusting the method used.

= Compile information about the sequence of processes
and the flow of each printing activity.

= Then compile an assembly chart or work map that
describes the process steps.

= Create an OPC (Operation Process Map) that describes
the flow pattern or process steps experienced from the
beginning to the end of the process.

= |dentify the number of machines and equipment used.

= Make Activity Relationship Diagram Chart and Space
Relationship Diagram or activity between each part that
illustrates the importance of proximity between
equipment.

= Create a layout design based on the Systematic Layout
study.

= Conclusions and suggestions, the advice was given as
information for consideration for pelangi advertising
printing.

3.0 RESULT AND DISCUSSION

3.1 Input Analysis

Pelangi Printing Advertising is a small business engaged in the
field of marketing services with a store area of 18 m2. In every
day, the company runs the printer activities of 9 types of
printing services. Pelangi Advertising Printing employs 2
employees with work duration of 10 hours/day. And on average
they sell approximately 50 services from various types of
services. The initial layout of the Pelangi advertising printing is
shown in Figure 1.

M
K I
J F
H I
D
i
el A B

Figure 1: Initial layout in the case study company

G = Showcase
H = Workbench 1

The description:
A = Storefront 1

B = Storefront 2 | = Copier

C = Stamp Storefront J = Printer Desk
D = Invitation Showcase K = Rest Room

E = Laminating Machine L = Warehouse

F = Workbench 2 M = Toilet

VAl JOMAse | Received: 10-May-2021 | Accepted: 30-July-2021 | [(65) 2: 77-81]
Published by International Society of Ocean, Mechanical and Aerospace Scientists and Engineers, www.isomase.org., ISSN: 2354-7065 & e-ISSN: 2527-6085



@ ISOMAse Journal of Ocean,

Mechanical and Aerospace

Ocoan. Mocharica and Arospac -Science and Engineering- July 30, 2021

30th Ju
© 2012 I1SO

ly 2021. Vol 65 No 2
MAse, All rights reserved

In the initial layout, the average activity carried out was

Storsfront 1

constrained, because the location of the photocopy machine A,
was in the middle. So that the employee went further on an Storefront? | 0 I
activity that must used several facilities that pass through the Stmp Storefront | [6)
photocopy machine. From the results of data collection in the PR ' 0 E
form of observations can be depicted in Table 1. It can be seen e A o VA t £
in Table 1, the types of services were obtained along with the Lzminating Machine A | E E
i i 3 A 3 E E
process time, sequences process order and distances. Workbench 2 o lEJ 0 ; E : £ : T
A I
Table 1: the distance, time processed and the process order for Showezz A 0 E u U U
types of services Workbenchl I 0 I A : U g U 9 v
No Type of Time Sequences  Distance Copier A A : U £ U v U v
i U U
services (second) Process Pringes Desk A o 5 U U
Order o) U U
1 Photocopy 8.54 B-1-A 15m s ‘ay
2 Laminating 947 B-E-A  30m Wakioue AL
3 InvitationPrint 1746 B-D-H  85m Toiw
-J-F-A . . .
Figure 2: Activity Relation Chart (ARC)
4 Print 13.38 B-J-A 50m
Design 15.20 B-H-A 3.0m . . -
g Table 2: Relationship characteristics
6  Name card 14.85 B-H-J- 50m — — . .
Characteristics Activity Relationship
A A Very important
7 Brochure 1475 B-H-J- 50m E Urgent
| Enough
A (0] Not important
8  Stamp 9.20 C-F-A 45m U Very unimportant
9 MUG 15.24 B-H-J- 8.0m
F-A 3.4 Results Analysis
From the analysis and calculations that have been carried out,
the facility layout of the result can be seen in Figure 3.
3.2 Efficiency

It was known the productive time for a day of 10 hours. Then
the initial layout results were obtained the number of cycle
time, work station and efficiency facility layout in the company
case study.

Productivity time = 10 hours / day (600 minutes) with an
average of selling 50 services from various types of printing
services. The total time for all types of services from facility to
facility was 116.09 seconds.

600 minute

Cycle time = 0 =12 unit. (@)
116.09 d
Work station = ﬂ =9.6=10 2)
12 unit
116.09 d
Efficiency = ——————"" x 100% = 96.7% 3)

10 x 12

3.3 Activity Relation Chart (ARC)

The Activity Relationship Chart (ARC) method or the degree
of linkage is a technique for planning the relationship between
work stations based on the degree of relationship between the
activities stated in the assessment by using letters and numbers
indicating the reason for the code. The Activity Relation Chart
(ARC) diagram is depicted in Figure 2.

Figure 2: Result layout in case study company
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With description:
A = Storefront 1
B = Storefront 2
C = Stamp Storefront
D = Invitation Showcase
E = Laminating Machine
F = Workbench 2
G = Showcase
H = Workbench 1
| = Copier
J = Printer Desk
K = Rest Room
L = Warehouse
M = Toilet

Table 3: the distance, time processed and the process order for
types of services (result layout)

No Type Time Sequences  Distance
service (second) Process
Order
1 Photocopy 6.45 B-1-A 1.3m
2 Laminating 7.37 B-E-A 25m
3 Invitation Print 15.56 B-D-H 6.5m
-J-F-A
4 Print 7.27 B-J-A 5m
5 Design 7.10 B-H-A 2m
6 Name card 8.88 B-H-J- 45m
A
7 Brochure 8.89 B-H-J- 4m
A
8 Stamp 7.88 C-F-A 35m
9 MUG 14.22 B-H-J- 6.5m

F-A

It was known that the productive time for a day of 10 hours
/ day. Then the redesign layout in the company case study was
obtained the number of cycle time, amount of the work station
and the efficiency of facility layout result.

Productivity time = 10 hours / day (600 minutes) with an
average of selling 50 services from various types of printing
services. The total amount of time for all types of services from
facilities to other facilities in the results layout was 75.62
seconds.

600 minutes

Cycle time = =0 = 12 unit. 4)
. 75.62 d
Work station =~ — 3= (5)
12 unit
75.62 d
Efficiency = ———2""'C x 100% = 98.5% ©6)

x 12

4.0 CONCLUSION

The results of data analysis on distance, time and number of
sequences process order comparing the current layout with the
new alternative layout. It has shown that a change in the facility
layout location with the SLP method is quite significant in
improving the distance and time of moving goods. From the
results of the analysis that has been carried out using ARC
(Activity Relation Chart) and by calculating the initial layout
efficiency, the layout efficiency is 96.7%. After being
redesigned using the SLP method, an efficiency is obtained
98.5%. The facility layout in the case study company result is
more effective and efficient than the initial facility layout.
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