DESIGNING A LAYOUT FOR AN INDUSTRIAL-ELECTRIC COMPONENT-
SERVICES COMPANY TO OPTIMIZE THE SERVICES PROCESS

by
Rahadian Pradana Putra
11211074

BACHELOR’S DEGREE

in

INDUSTRIAL ENGINEERING
FACULTY OF ENGINEERING AND INFORMATION TECHNOLOGY

saJ

SWISS GERMAN UNIVERSITY
EduTown BSD City

Tangerang 15339

Indonesia

August 2015

Revision after Thesis Defense on August 5 2015



Designing a Layout for an Industrial-Electric Component-Services Page 2 of 133

Company to Optimize the Services Processes

STATEMENT BY THE AUTHOR
| hereby declare that this submission is my own work and to the best of my knowledge, it
contains no material previously published or written by another person, nor material which to
a substantial extent has been accepted for the award of any other degree or diploma at any

educational institution, except where due acknowledgement is made in the thesis.

Rahadian Pradana Putra

Student Date

Approved by:

Dr. Ir. Yuki Indrayadi. MME

Thesis Advisor Date

Dr. Ir. Prianggada Indra Tanaya. MME

Thesis Co-Advisor Date

Dr. Ir. Gembong Baskoro, M.Sc.

Dean Date

Rahadian Pradana Putra



Designing a Layout for an Industrial-Electric Component-Services Page 3 of 133

Company to Optimize the Services Processes

ABSTRACT

Designing a Layout for an Industrial-Electric Component-Services

Company to Optimize the Services Processes
By
Rahadian Pradana Putra
11211074
SWISS GERMAN UNIVERSITY

Bumi Serpong Damai

Dr. Ir. Yuki Indrayadi. MME., Thesis Advisor
Dr. Ir. Prianggada Indra Tanaya. MME., Thesis Co-Advisor

This thesis project is targeted to generate a recommendation optimum layout for PT. Rotating
Electrical Motor Service (PT. REMS) by designing the layout of the factory and taken a
reference layout from PT. Xab Industrial Services (PT. XIS).

The main objective is to design a new factory layout from the views of Industrial Engineering
with optimum services process on the Systematic Layout Planning (SLP) method. Regarding
to test the process, AnyLogic Discrete Event Simulation software will be used to simulate and
identify the optimum service process and comparing the layout alternatives to decide the best
layout.

The optimum layout according to the simulation and SLP method will be used as the master
draft layout that will be proposed to PT. Rotating Electrical Motor Service (PT.REMS) and

will be shown in 2D and 3D dimensional layout.

Keyword: Factory Layout, Systematic Layout Planning (SLP), Discrete Event
Simulation, Electric Motor.

Rahadian Pradana Putra



Designing a Layout for an Industrial-Electric Component-Services Page 4 of 133

Company to Optimize the Services Processes

© Copyright 2015
By Rahadian Pradana Putra
All right reserved

Rahadian Pradana Putra



Designing a Layout for an Industrial-Electric Component-Services Page 5 of 133

Company to Optimize the Services Processes

DEDICATION

| decide this thesis to my beloved parents, my brothers that have been very supportive every

time.

Rahadian Pradana Putra



Designing a Layout for an Industrial-Electric Component-Services Page 6 of 133

Company to Optimize the Services Processes

ACKNOWLEDGEMENT

First and foremost, |1 would like to express endless gratitude to Allah SWT for blessings and
guidance throughout the creation and completion of this thesis. My deepest gratitude for my

father, my mother and my brother for their support.

| especially want to thank my advisor Dr. Ir. Yuki Indrayadi. MME and Dr. Ir. Prianggada
Indra Tanaya. MME, for guidance during my thesis work at Swiss German University. Their

willingness to constantly help, guide, and motivate contribute to the completion of this thesis.

| would like to thank to Mr. Nono Purwidwiyanto, Mr. Irwansyah Rauf for their assistance
during taking data, information, and knowledge in PT. Xab Industrial Service and PT. Rotating
Elcetrical Motor Service. And also for all the staff who always help me during the completion

of my thesis.

To all my friends in Industrial Engineering 2011 and Studento L11/5 family for the friendship,

support, and help in the past four years.

Rahadian Pradana Putra



Designing a Layout for an Industrial-Electric Component-Services Page 7 of 133

Company to Optimize the Services Processes

TABLE OF CONTENTS
STATEMENT BY THE AUTHOR ..ottt 2
N =S I ¥ O USRS 3
3= 1 @ I TSP 5
ACKNOWLEDGEMENT ..ottt sttt bbb bbb eas 6
TABLE OF CONTENTS . ...oo ittt ettt ste st st eneeneeneeneenees 7
LIST OF TABLES ...ttt st beareene e e e e 10
LIST OF FIGURE ..ottt bbbttt bbbt 12
CHAPTER 1: INTRODUCTION ....cooiiiiiie ittt ettt ra e 14
1.1 BACKGIOUNG ..ottt bbb 14
1.2 Problem IdentifiCatioN.........cccoeieieiiiiiisieieie e 15
1.3  ThesiS PUMPOSE........... .. ESEEURRUNRRRRNRININY. ... ... c.scosnsseeceecescesseeeseesessneens nunns 15
ARRTNESIS SCOPE........... RS S ........................... 15
1.5 Limitation of ODJECt STUAY...........c.ooiiiiiiii e reans 16
1.6  TheSIS OrganizZatiOn.....ccccceerecveeueieeeeeeeeesbesssesnessesiaesneessessesnnesseessessessseensessesseeesnesnes 17
CHAPTER 2 - LITERATURE REVIEW. ...........ccctiiiieieiesesesiesseseeaeiesese e sse e eeeenaenns 18
2.1  INtrodUCUOTIEEREEEN—— ........................ SO ...................... S 18
2.2 Layout Re-design of facilities at PT. Dwi Komala with Systematic Layout Planning
(NAGANINGIUM, 2012) ...ttt ettt b et e e s e b nbe b bt ene e e e e 18
2.3 Redesigning the layout of the building in the Dr. Soeroto Hospital Ngawi using
systematic layout planning (Ernawati,2007)........ccceruerueruesuesesesesieeseeiennessessessessessessesseenns 18
2.4  Layout Design of Production Facilities with Systematic Layout Planning Method
(Case Study Relocation and Re-layout Factory PT. Bl - Surabaya). (Rahman, 2008)........ 19
2.5 Redesigning the layout of a workshop for the production of the cover bushing and
sliding bushing (Case study PT.M-Tech Altinizer). (Iswanto, 2011)......c.ccc.ccoviveeneeiieeinen. 19
2.6 Systematic Layout Planning (SLP) Implementation in PT.Sanken Argadwija (Y osef
Adji BasKOro, 2010) ......uiiiieiiieiie ittt e e e anre s 20

2.7 Redesigning Layout at PT.Inkoasku to Increase Productivity by using Systematic
Layout Planning (SLP) Method and Discrete Event Simulation Model (Kitriastika, 2012)

20

2.8 Optimization of factory floor layout in a complex manufacturing process. (TADEJ
KANDUC, BLAZ RODIC, 2014) ...ooiiiiiiiieiieeeieeeeie et 21
2.9 EIeCtrical MOTOI SEIVICE.......cciiveieiieeie ettt ste et ste e e ste e reenee e 21
2.9.1  EfFICiENt WOIKSNOP ...ccviiiiieciie e 21
2.9.2  WOrKSNOP LAYOUL......ccuviiiiieiieiieeee ettt 22
2.10 ConCluding REMAIK ..........oiiiiiiiieee s 23
CHAPTER 3 - METHODOLOGY ....ooiiiieieiie ettt 24
T8 A 11 10T [N ot o] OSSPSR 24

Rahadian Pradana Putra



Designing a Layout for an Industrial-Electric Component-Services Page 8 of 133

Company to Optimize the Services Processes

3.2  Overview of PT. Rotating Electrical Motor Service (PT.REMS).........c.ccccvvvrrrennenn. 24
321 Company Profile ..o 24
3.2.2 COMPANY SEIVICE ....ueiueeteteste sttt b ettt sttt b et et sb bbb e e e 25

3.3 Problem 1dentifiCation..........ccccoiiiiiiiiiieie e 26

3.4 Background THEOIY ..ot 26
341 FACIONY LAYOUL.......eiiiiiiiie e 26
3.4.2  Systematic Layout PIaNNING .......cccccooveiieiiiicseece e 28
343 SIMUIALION ..ottt neere e 33
3.4.5  Anylogic SIMulation SOTIWATE...........cceiiiiiiiieeee e 37

3.5  Knowledge of EIECtriC MOTOF........coiiiiiiiiice e 39
ISR R U0\ (0] (o] pRvrmrmmemre e SRR UOORORORY 39
3.5.2 DC MOTOF.......ccnn. o RN ... ....cocces.ceeeeenereesnessarnesnessenmunns 40

3.6 Project MethOdOIOQY .....ccveiuieiieeiecieeie st nae e 42
3.6.1  Preliminary STUAY ..c.ooeieri ittt n s 44
SI612Data.ColleCtiGU_.................... S SRR .......................... 0 45
3.6.3  Dat@ ANAIYSIS coeueeiieeiieiicii ettt reenreans 45
3:6.4 SUummary...... = .................. SO ...........................c... canenes 47

3.7  Softwarc IOOISIE. UE———. ........................ SOSEEEE . ................... A 47

CHAPTER 4 - RESULT AND DISCUSSION. .....ccctiiiiiiiiieiienie e seseeseeie e, 48

4.1  INtroduCtion...................  SE et e L NI, ... eeressnnnnnnnannaneas 48

AZNDAERCONECTION. ... . .. Pt RR e ... 48
4.2.1  Operation ProCess Cart ..........cccoiieiiieiieiit e 48

el p el 1l o WO W O Tem il YL LRI Wyl =
AT Pl o U T S 2 S 1 T N 0 (o Ul W O 166 0 0 . R B ... BN BN o BN BN 53

4.4 Analysis Existing Layout and Designing Layout...........cccccveveiieieeiecie e 55
4.4.1  Area Relationship Chart..........cccoiiiiiiiiiiic e 55
4.4.2  Activity Relationship WOrksheet..........cccoooviiiiiiiiiiice e 58
.......................................................................................................................................... 60
4.4.3  DIimension BIOCK DIagram ..........ccceiiieiiiiiiciie e 62
4.4.4  Activity Relationship DIagram .........ccoceveriiininenenineeeese e 63

4.5  WOorkshop Area PIanning ........cccooiioiiiiii et 71
451  Worker CalCulation .........cccooiiiiiiieie e 71
4.5.2  Operation Process SErvICe TIME .......ccooueierierereiiriesieeeeie et 74
45.3 Lead Time and Effective Working Time Calculation..............cccccevvivieiiieennnnnn 75
454  Assembly Line BalanCing ........ccoooveiiiiiiiiiie e 76
455  Average Calculation Line BalanCing ........ccccccevvereiienieeieiie e see e 76

Rahadian Pradana Putra



Designing a Layout for an Industrial-Electric Component-Services Page 9 of 133

Company to Optimize the Services Processes

45.6  Current Factory Layout PT. Xab Industrial Service ............cccooevvviveiiieirciennn, 79
45.7  Master Plan for 1st Floor of WOrkshop .........ccccoeviiiiieiiieiiceseseee 82
45.8  2nd Floor Workshop Area Planning ... 94

4.6 Drafting the LayOUL .........ccoiiieie et nne s 97
S | 01U =LA o] SRS 101
O R [ 011 oo [0 Tod o TSR PR 101
4.7.2  Conceptual MO .........c.ooveiiiiiiie e 101
A.7.3  ASSUMPLION ...ttt e et e e sr e e e neesreeenes 110
4.7.4  Parameter MEASUIES .......cccueie ittt ee e 110
475  Model VErifICatION .......ccoiiiiiiieiiet e e 110
4.7.6  Model Validation .........ccueieeiiiiiiiie e 111
A.7.7  RESUIT ANAIYSIS ..o 112
4.7.8  Concluding REMAIKS. ........cciiiiiiieiicie e 115
CHAPTER 5 CONCLUSIONS & RECOMMENDATION ....cccveiieieieieiese e 116
SEECONCiusion. .......... AEEEE_—_—_.................... L S 116
5.2  FUrther DeVEIOPMENL.....cccuiviiiiiciccc et eee st e st s e e e et ste e este e nnes 117
GLOSSARNIIEINNINENE S .................. G ......................... A0 118
REFERENCE...... WNtuuuri W ....................... SO .. ............. A 119
APPENDIXES .......ccounueenc. ... R ... .22 120
CONTACT REPORT ...ttt sttt sttt st st bbb s sae e tentesbesbeabesneeneeneeneennas )

Rahadian Pradana Putra



