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ABSTRACT

Learning from the economic crisis during the period of economic recovery, reconditioning
activity of manufactoring facilities and the company's assets will rise high enough. To
anticipate the possibility of facing and taking opportunities that arise, it is necessary a good
management information system relating to the planning and controlling of the industrial
asset maintenance work. Computerized Maintenance Management System (CMMYS) is an
integrated system that serves the need for operating parts such as Maintenance Planning and
Engineering, Production Operations, Procurement of Materials, and Finance. In the
management of effective maintenance necessary to have a good data organization. Beginning
with the planning of the right database structure which will be useful to get the full
information, easily and quickly. This is useful to build a strong foundation for improving the
reliability and efficiency of equipment from the maintenance workers control.

Keywords: Management Information Systems, CMMS Work Order, Asset, Preventive
Maintenance.

1. INTRODUCTION

In an era of increasingly globalized industry competition with rapid technological
developments, industries continuously improve the quantity and quality of the product. The
development of industrial products increased continuously and need support smooth
production processes. To anticipate the possibility of facing the chalenge and take the
opportunities that will arise, it is necessary a good management information system relating
to the planning and controlling of maintenance work on industrial assets.

Computerized Management Maintenance System (CMMYS) is an integrated system that
serves the needs of the following functions to do the job. CMMS functions are integrated in
them include the need for operating parts such as Maintenance Planning and Engineering,
Production Operations, the part of procurement of materials such as Warehouse and
Purchasing, aso part of Finance. The device used is a PC as a server and some other PC as a
client to form aLocal Area Network (LAN).

Database CMMS is a separate database software with application software, this
software is used to manage the data well about the data equipment, parts and materias
needed, and manpower are organized hierarchically and its relationship. The management of
such data will make it easier for record-keeping activities that occur on plant equipment so
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that it can be used for analysis in order to increase the reliability of the production facilities.
In the manpower data, user is registered by name, identity, as well as its functions and
authority, making it possible to record what is being done each user and prevent use beyond
the alowed limits. As a management tool, this system will help to do maintenance work
planning, either for work already scheduled and the work that needs to be done immediately
based on current needs. Management functions of the expenditure based on available budget
can be done well. By providing input on the organization and cost center, then to do a cost
analysis can be done in a planned way so as to facilitate accounting and management to
control costs that can be attributed to the company's success in achieving a certain target.
Therefore exercise with the benchmarks of success (key performance indicator) can be done
more easily, what we need to do is plan areporting system (reporting system) periodically.

II. RESEARCH METHODS

2.1 Procedure Design

Procedures or measures undertaken in this design are as follows :
a.  Preparation Step
- Studying literatures which are related to the design of CMMS.
- Planning targets, strategies, tasks, and moduleesfor CMMS
b.  Programming Step
- Creating a database using Microsoft Acces 1997.
- Connecting arelationship on each table in database.
- Creating aODBC driver as a connection into database.
- Making a Graphical User Interface (GUI) of CMMS application with
Microsoft Visual Basic.
- Connecting GUI with database using ODBC.
- Testing simulation of CMMS application.

2.2 Suppliesand Equipment

2.2.1 Hardware

1. Personal Computer (PC)
a  1Unit PC asa Server with specification :
- Intel Pentium 4 CPU 3.00 GHz
- RAM DDR2 768 MB
- HDD20GB
b. 1 Unit PC asaClient with specification :
- Intel Pentium 4 CPU 3.00 GHz
- RAM DDR2 768 MB
- HDD20GB
2. LAN cable
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2.2.2 Software

Some of the software which are used in this CMMS application are :

1.  Microsoft Access
In this design, each table that will be needed for the database created on a file of
Microsoft Access 97 version to reduce the capacity of file’s database. And add one
more file of Microsoft Access 2000 version as the host for linking relationship on each
table.

2. Microsoft Visual Basic 6
User Interface of CMMS program consist of some Sandard form as a input form and
asupport form, and aform of MDI as a parent form. On the reporting system is assisted
using a software named Seagate Crystal Report 7.0.

3. Driver ODBC
For making a connection into the database, in this design will be made driver of Open
Database Connection (ODBC) by using DSN System. The connection of DSN System
means every user who uses a computer can access the ODBC driver.

2.3 Algorithm Design

Systematic planning which is done for this project in outline as shown in the following
diagram:

Diagram of Systematic Design

| Mulai |

Perancangan Derabase
- Merancang struktur darabase
- Miembuat tabel-tabel basiz data pada M. Access 97
- hembuat 1 tabel induk pada Mz, Access 2000
- hMembuat rel/ationship

l

MeEmbuat Driver ODEBEC ke Database dccess
Pembuatan Form

- Miembuat forem HADI
- Miembuat form input data
- Miembuat form pendulung

|

| Penulizan Kode Program |

L 4

| Miembuat Laporan |

|

| Uji coba Program |

|

| Selesai |
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1. RESULTSAND DISCUSSION

3.1 Arrangement Goal of CMMS

Before upgrading an implementation, the first target must be precise. There are two
main objectives that can be achieved by implementing a CMMS, namely by reducing
maintenance costs and increasing equipment uptime. Table 3.1. below shows how each of
these goals achievable.

Sasaran Strategi Tusas Modul CAIA S
hlengurangi - hlengurangi - Kontrol Pekegaan - Work Orde
Bizva-biava bliava-bizva - Perencanazan Tenaga - Lolz=a
Pemwatan tenzza karja Keraldaterial - Karawan

- Regusster
- Blenguransi - Wlenzanaliza Pengerunaan |- Imeerory
biava-biava - Mensanaliza Irvestasi
frcert ony
Meninslatalcan | - Dlengurangi rata- |- Memazadata peralatan - Assat
Uptirme mata walde hingra |- Memaradatz Lola= - Lolasi
Pemlatan perbailcan - Memara dafter lzbutvhan |- Karvawan
matenal - Heguester

- Memagalnfo Kavaran |- Work Orde
- MemagaInfo Kontrltor |- Iruertory
- Memaga Info Supplisr
- Wensatur stolkcadanzan

- Wlzmagaszjazh peelatan
- MWengurangi ratz- | - Mensanaliza bregbdown |- Work arder
rata walkdn - WMemadwallzn Pl - Aszzet
sebelom failwre - Lolasa
- P

Sumber - Clueword Dotecom Eén Bhd, 2002,

Each strategy in Table 3.1. above can be applied by itself. By notified that the user
selects atarget and which strategies are actually most needed and then apply them first. Then
each of the other strategies that can be applied if necessary. The application by considering
the objectives are capable achieving profitson CMMS faster.

3.2 Design Database
Management of maintenance is more effective begins with a good organization

maintenance data. The database structure is really important to get al the necessary
information. The CMMS program is created based on the database structure.

298



3.3 Development Process, Design, and Documentation

A process is a package of related activities, which is started from an input and

transformed into an output. The sample of a process for processing service cal is shown in

Figure 3.1 below :
Proses Semle Col
Pelingzan Wulai Menerima
Permintaan Pemberitahua
)
Y
Mener Memi Mendir Menerima | |Menyimpan Memberitah-
Sorver enerima | Menyimpan| | Wengirim S LT Iemberitahu
. . kerjaselesal] [kerjaselesal
Permintaan|  |Permintaan)  [Work Order kan Pelanggan
| I
]
. . Laporan
. Menerima | Mengevaluasi|  |Merencanakan| _ |Melaksanaka
Operas B g — B _.'K-:rjaﬁclcsai
ork Order Kerja Kerja nkerja

Figure 3.1 Sample for aprocessing of service call
Source : Results Design.

3.3.1.Work Order Module

Work Order module is used to describe and schedule of maintenance activities either

planned or unplanned. It contains a list of tasks and inventories for the job. Work Order
module consists of five display where each display contains data as follows:

1.

Work Order — Description of Work Orders information that received, it consists of
description of Issues, Job Status, Job Type, Priority Work, Asset, and employees who
do the work request.

Work Order Close — Assessment and scheduling of work either planned or unplanned.
Labor — Registering alabor who is assigned to do the work and the amount of time and
cost needed for |abor

Direct Request — Registering a demand of required components for the job and
following by the required amount of fees.

Work Order Cost — The total amount required for Work Order Cost that consists of the
total employee costs and the total component cos
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Work Order

L

Work Order Tutup Tenaga Kerja i Isu Langsung Biaya Work Order

Work Order # Tgl/Jam Diterima Informasi Karyawan/Requester

Status Kerja [ opan - Kary/Req @
Uraian To check faulty bedpan washer, Cycle inconsistent, Mo. Telp. MI
Masalah No. Fax. __0305883224

B

Tugas Kepada —;l Jenis Kerja [ oreskdown -] || E-Mail
Tal Diperlukan Prioritas Kerja | jrgent - eferuRy = PelEnmmaD

No. PM |

MNo. Tugas PM |

Informasi AssetfLokasi

No. Lokasi - | |

No. Asset SBE000629 ~| [waSHER - BED PN |

Status Asset  [active Warranty /Kontrak |Warranty |
Tol Akhir Warranty |5,.f21,.f2003 |

Asset Lokasi

Catatan Unit still under warranty until

Untuk 21/05/2003. Please refer all

Teknisi maintenance issue to supnlier.

d

WO Baru ‘ Perbaiki ‘ ‘ Keluar ‘

Figure 3.2 Work Order Module Display
Source : Results Design.

Work Order

Work Order Work Order Tutup Isu Langsung Biaya Work Order

Work Order # 0000000001

Karyawan | j Jam =
Tal/am Mulai | Marmal aT1 oT2 oT3 Jam Biaya
Talflam Selesai | | o i} [i] 0 0 )

Kamentar |

Karyawan Tal Mulai Tgl Selesai |Mormal |[OT1 |OT2 |OT3 |Total Jam | Total Biaya |Komentar
» |Z2elpheus Harrington 1/1/2002) 17272002 0 0 2 ] 2 400000

Arnold Azorus 1/1/2003 1/1/2003 2 1] 1} 1} 2 200000

Total Jam Total Biaya 00000

WO Baru ‘ Perbaiki ‘ ‘ Keluar ‘

Figure 3.3 Work Order Close Module Display
Source : Results Design.
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3.3.2. Asset Module

1.

Model Number, Status, Location, Department.
2.  Reationships— Registering other related assets.
3.
4.

Asset module is used to register and multiply al important data regarding the asset.
Asset module consists of four displays where each display contains data as follows :

undertaken in assets.

Data Asset : 886000669

| Hubungan | Info Tambahan| Sejarah Work Order

Asset — Identity and Name of Asset, the following specific data such as Serial Number,

Additional Info — Informations of other data deemed important for these assets.
Work Order History — The list of information Work Order History which is ever

Asset

MNo. Asset (386000669

Mama ASSEtlSTF\NDE‘-Y GEMERATOR

Lokasi[ pggpppn | [GEMERATOR ROOM

Depal‘temenl 102 j |Engineering

Kategori Asset| 200-004 j |STANDBY GEMERATOR

Status Asset

Karyawanl 005

Catatan Untuk
Teknisi

Kontraktor | 007

Warranty fKontrak | Mone

Masa Warranty Hingga | s

[ Ll

Catatan Warranty fKontrak

Catatan Asset

Pabrikasi |1\,.'Eco

No. Serial |82108R125.01A581

No. Mudel|45;f255

Supplier | =007

Harga Beli |13DDDUD

Tgl. Diperoleh |22f05f199?

Wilai Sekarang |D

Tgl. Ditempatkan | I

Hubungan
Info Tambahan

Sejarah Work Order

‘ Perbaiki ‘ Hapus

Keluar ‘ ‘

Figure 3.4 Asset Module Display.
Source : Results Design.



Data Asset : 886000669

Asset |

| Info Tambahan | Sejarah Work Order

Hubungan

Asset (356000669 | [fTaNDBY GENERATOR |
Parent v| | |

Sibling

Sibling

[Uraian

Info Tambahan
Sejarah Work Order
Keluar

‘ Perbaiki | Hapus ‘

Figure 3.5 Relationships Asset Display.
Source : Results Design.

Data Asset : 886000669

| Sejarah Work Order

Asset | Hubungan |

Info Tambahan

Asset ‘886000669 | |STANDBY GENERATOR |

Info Tambahan 1 Info Tambahan 11

Info Tambahan 2

Info Tambahan 12

Info Tambahan 3

Info Tambahan 13

Info Tambahan 4

Info Tambahan 14

Info Tambahan 5

Info Tambahan 15

Info Tambahan 6

Info Tambahan 16

Info Tambahan 7

Info Tambahan 17

Info Tambahan 8

Info Tambahan 18

Info Tambahan 9

Info Tambahan 19

Info Tambahan 10

Info Tambahan 20

Sejarah Work Order

| Perbaiki | Hapus | Keluar |‘

Figure 3.6. Additional Info Asset Display.

Source : Results Design.
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Data Asset : BB600066%

Asset | Hubungan | Info Tambahan|

Sejarah Work Order

Asset (686000669 | [TANDBY GENERATOR |

No WO Status Kerja |Uraian Masalah Tanggal Diterima |Tanggal Mulai Tange « |

p |oooo000004  [Closed Replace fan belting 10/25/2007 10/30/2003 111/2
Q000000005 |Open Standby Generator Preventive Maintena|10/26/2007
0000000006 |Open Standby Generator Preventive Maintena|10/26/2007
0000000007 |Open Standby Generator Preventive Maintena|10/26/2007
0000000008 |Open Standby Generator Preventive Maintena|10/26/2007
0oo0000009  |(Open Standby Generator Preventive Maintena|10/26/2007
0000000010 |Open Standby Generator Preventive Maintena|10/26/2007
0000000011 |Open Standby Generator Preventive Maintena|10/26/2007
0000000012 |Open Standby Generator Preventive Maintena|10/26/2007
i 0000000013 |Open Standby Generator Preventive Maintena|10/26/2007
.‘-: Q000000014 | Qpen Standby Generator Preventive Maintena|10/26/2007
0000000015 |Open Standby Generator Preventive Maintena|10/26/2007
0000000016 |[Open Standby Generator Preventive Maintena|10/26/2007
0000000017 |Cpen Standby Generator Preventive Maintena|10/26/2007
0000000018 |Open Standby Generator Preventive Maintena|10/26/2007
0000000019 |Open Standby Generator Preventive Maintena|10/26/2007
0000000020 |Open Standby Generator Preventive Maintena|10/26/2007
0000000021 |Open Standby Generator Preventive Maintena|10/26/2007
ao000000#2 | Open Standby Generator Preventive Maintena|10/26/2007
0000000023 |Open Standby Generator Preventive Maintena|10/26/2007
0000000024 |Open Standby Generator Preventive Maintena|10/26/2007

0000000025 ICoe standby Generator Preventive Maintenal10/26/2007 hd

‘ T v

| Perbaiki | Hapus | Keluar ‘ ‘

Figure 3.7 Work Order History Display on each Asset
Source : Results Design.

3.3.3.Location Module

Location module is used to register and describe data that related such as Number and
Name Location, Department, Notes and information Work Order history which has ever done
at that location.

Data Lokasi : 01GF001

01GFo01
ARE - EMERGENCY UNIT 11/10/2002 - 15/02/2002
Accidents & Emergencies

Repainting will he carried out from

Mo W0 Status Kerja Tal Diterima |Uraian Masalah Tgl Mulai
p [oo00000002  [Closed [10/25/2007  |Lighting circuit faulty. |11/4/2003

11/4/2003

‘ Perbaiki ‘ Keluar ‘

Figure 3.8 Location Data Display.
Source : Results Design.
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3.3.4.Preventive Maintenance (PM) Module

Preventive Maintenance Module serves to outline and schedule inspection and
maintenance for each piece of equipment periodically. Within this module is divided into
three parts, namely:

1. Preventif Maintenance Task

Preventive Maintenance Tasks display contains information on examinations that
outlines the steps of work that will do at each scheduled job.

Data Tugas P : EOD1

Standby Diesel Generator - \Weekly

Safety Precautions:

1.Inform the hospital authorities regarding the testing and get approval,

2 Ensure that duty selector switch is turned to ‘Mo load Test” mode from “Auto”
rmode,

2 Switch off the generator supply outgoing breaker,

4 Standby technician should be check whether the normal supply is available
during the testing.

Perfarmance (Qualitative) Checklist:

1.Check the diesel level, lube oil level, coolant water level, Correct low levels if
needed.

2.Check the battery voltage, electrolyte level and specific gravity.

2 Start the engine if the duty selector switch is turned to ‘Mo Load Test’ mode,
Do not crank the engine for more than 10 seconds continuously,

4 Run the engine for one hour,

5.Periodically check all the gauges while running.

& .Check whether the readings are within the limits.

7 Record the details in generator logbook (take the readings after 20 minutes

‘ Perbaiki‘ Keluar ‘

Figure 3.9 Preventive Maintenance Tasks Display.
Source : Results Design.

2. Preventive Maintenance Results

Preventive Maintenance Results display provides alist of preventive maintenance work
based on the required date range. From this display every job will be documented in a Work
Order module.

04/01/2008 01/08/2008

Buka WO PM

12/01/2007 03/01/2008

No PM Nama PM No Asset Lokasi Fisik__|Tgl Awal
[ Standby Generator Preventive MaE0OL 7/4/2003
PMO0L Standby Generator Preventive Ma|E0OL 256000669 77472003
LT Standby Generator Preventive MaEQDL 556000669 77472003
[ Standby Generator Preventive MaE0OL BB6000669 77472003
MO0 Standby Generator Preventive MaE0OL 7/4/2003
PMO0L Standby Generator Preventive MaE0OL 256000669 77472003
MO0 Standby Generator Preventive Ma|EQDL 556000669 77472003
PMO01 Standby Generator Preventive MalE0OL 856000669 77472003
PMO0L Standby Generator Preventive Ma|E0OL 956000669 77472003
PMO01 Standby Generator Preventive MajE0O1 886000669 7/4/2003
MO0 Standby Generator Preventive MaE0DL 556000669 77472003

[ [Prooa Standby Generator Preventive MaE0OL 856000669 77472003
S Standhy Generstor Droventiue MAlEANT ARAANNARS Tamand T

li \ ]

PM Berdasarkan Tanggal Selesai Aktual
No PM Nama PM |No Tugas [No Asset Lokasi Fisik |Tgl Awal Tl

»

Figure 3.10 Preventive Maintenance Results Display.
Source : Results Design
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3.3.5.Employee Module

Employee module is used for registering and outlining employee data such as the
number and names of employees, as well as the Ministry of information asset list assigned.

Data Karyawan : 002

002 102

QD

Bandar Damansara Suzanna@Clueward.com
0133850326

([ Tronsset Asset NoSerial
886000787 FIRE EXTINGUISHER - DRY POWDER 16GF025 FLAMMART PSC-20
296000403 FIRE EXTINGUISHER - DRY POWDER 01GFo22 EVERSAFE EC-O
886000402 FIRE EXTINGUISHER - DRY POWDER 01GFO14 EVERSAFE EC-9

‘ Perbaiki Keluar

Figure 3.11 Employee Data Display.
Source : Results Design.

3.3.6.Reports M odule

The success of the system depends on a repetition of the feedback control that has been
closed. Repetition feedback referred to a report that is red by the management. The
management needs to compare the available reports to address previously identified
benchmarks and assign employee if needed to achieve an increase in the benchmark. The
report read regularly and take action will also ensure that the integrity of data that has been
achieved.

V. CONCLUSION

Based on the results of design in making this project can be drawn some conclusions,
namely: Using CMMS as enterprise management tools are necessary to improve the
reliability of the production facilities and at the same time can reduce the maintenance costs.
Because the system is integrated and on-line, so the management control function is very
easy to do. In the installation, implementation and maintenance of this CMMS software
applications, definitely will require additional budget, therefore this application would be
better if it is for the upper mid-scale organizations in Indonesia. An additional advantage in
using CMMS, this system can be used as a tool to conduct training for new staff and other
employees for technicians updating a new maintenance.
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