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Abstract

Purpose: This study is to develop an evaluation model for analysis of CMMS Implementation status and provide
CMMS advancement methods to maximize implementation effect through the evaluation model.

Methods: After extracting common modules from CMMS packages and establishing evaluation standard for
each module, then the evaluation standard is applied to 33 Korean companies for evaluating their own current
implementation status.

Results: Preventive m aintenance and analysis information modules were considered the most vulnerable
in Korean companies which have introduced CMMS packages. And the reason why preventive maintenance
is vulnerable is that there is poor build-up of their own preventive maintenance standards.

Conclusion: Korean companies which will introduce CMMS need to make preventive maintenance standards,

and data of the materials and the equipment to improve the effectiveness in advance.
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ZAPRE 71 4370 A, 6170 F4e2 200095 2013 49704 Anjge] Ae-e fl8) A4 WEe 71l
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Thomas and O'Hanlon(2011)] CMMS ARg-A} A&EZALe]] 2]8}H <Table 1>3} o] SAP3} MAXIMOZ} 45%
o &R Y= HFE Xt itk 7|olA A F o7 Aeek 42 E Yo} (Builtin house)?] HlFS 4%

£ A3 S,

Table 1. Survey Participants by CMMS Type

No CMMS Package Responses % of Total
1 SAP EAM 168 24
2 MAXIMO 149 21
3 MP2 & infor EAM 53 7
4 Builtin house 25 4
5 JD Edwards 21 3
6 Ivara 14 2
7 Oracle EBS 13 2
8 None 12 2
9 Oracle Util. WAM 11 2
10 One Off 76 11
11 Not Most Popular 169 24
Total 711 100
CMMSE T3k 9l 7158 7148 Fitsha Qi Qarhd ogre golsht ulwel 4rgLel nu
AR 75 g2 AR EAS Btk tiAl A8 7120 SAPH MAXIMO 5+ ofu e} 5] &+
© At 7| A et Gt V]EA o2 Anxade] BE, AYay] BE, dUEd 2 A RES T
TAo R xgelal gtk olefg A AQ VT Lo VEAsTE BE, A3 i, IAHProject) T EE, o
A WE, RARY D B34 7 Fo| 3712 AFHR ek 24 A BEC] thE 54 thest 2rHKu and

Jang, 2005; KMAC, 1996).
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A1 An e JAeke sHEA CMMSEAM, ERP %£3h) T3 A o] gk Aot} CMMS A&
4719 4370 714, 6470 Foltt. A 9/l dFos Rt ZAES

g FelstuA sttt

A aklaL o] F 3371 719, 5170 &3] CMMSE =938t ARg-skar ASdth AN 719] & CMMS E=94H]&
& TT%013 W] =9 719 23%5 AA|skaL Qloh 53] Mfske), Abeak K, A7) Akl 2ol giz|sjeld 22
H3AL &gk Fol A mdulEo] =ar A5, AoFdE T 2ol Anjatel e Fa4el ”ﬂ%& o7 "olA= 9%
< =gl Wolth AR 719le] A B 719 4 8 7 CMMS B9 719 3 E§4H]E2 <Table
2>} 2}

Table 2. Survey Result of CMMS Introduction

Industry No. of Company No. of Plant No. of CMMS % of CMMS

Introduction Introduction
Petrochemical 12 12 11 92%
Food & Drug 8 16 3 38%
Electrical & Mechanical 9 14 8 89%
Pulper & Paper 5 7 3 60%
Auto Parts 4 9 4 100%
Research Institute 2 2 1 50%
Utility 1 1 1 100%
Textiles 1 1 1 100%
Cement 1 1 1 100%
Total 43 63 33 77%

CMMSZE =913 3370 71l il AF&alar gl CMMS 7] 412 FAFske] Bkt A4 710l ik AbA
3 Ak 2 \riAd 719 CMMS 3714 /5 U <Table 3> 2l ¥ ZAF AFR A 7|97 Aol &=
CMMSE =9ahA] kAR AL AAERA(TPM) oY AIZ B A2 o] Mu|#e] ALY S At CMMSE

£9l8 A= CMMS ¢ & 7)Fo 2 CMMS FEAEHE ZAMEI T
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g]

Table 3. Survey Result of CMMS Package

No Company Industry Evaluation Date CMMS Package
1 Al Petrochemical 2010.1.11 SAP

2 A2 Petrochemical 2012.5.1 SAP

3 A3 Petrochemical 2012.11.9 Builtin house
4 A4 Petrochemical 2011.2.28 MAXIMO

5 A5 Petrochemical 2007.8.14 Builtin house
6 A6 Petrochemical 2007.8.14 Mware

7 A7 Petrochemical 2004.5.20 MAXIMO

8 A8 Petrochemical 2012.2.13 SAP

9 A9 Petrochemical 2003.3.20 SAP

10 A10 Petrochemical 2007.2.4 MLS

11 All Petrochemical 2004.12.6 SAP

12 B1 Food & Drug 2010.2.8 eZenith
13 B2 Food & Drug 2003.12.9-10 SAP

14 B3 Food & Drug 2011.12.21 SAP

15 C1 Pulper & Paper 2010.7.5-10 e-MOS
16 C2 Pulper & Paper 2010.4.26 SAP

17 C3 Pulper & Paper 2013.4.7 Mware
18 D1 Auto Parts 2010.11.4 SAP

19 D2 Auto Parts 2003.1.19 SAP

20 D3 Auto Parts 2004.8.18 SAP

21 D4 Auto Parts 2011.3.21 SAP

22 El Electrical & Mechanical 2000.12.6-12 SAP

23 E2 Electrical & Mechanical 2008.2.16 SAP

24 E3 Electrical & Mechanical 2013.4.3 SAP

25 E4 Electrical & Mechanical 2005.7.5-14 Builtin house
26 E5 Electrical & Mechanical 2009.10.26 Builtin house
27 E6 Electrical & Mechanical 2007.7.11 SAP

28 E7 Electrical & Mechanical 2010.1.15 Builtin house
29 E8 Electrical & Mechanical 2012.7.2 SAP

30 F1 Textiles 2007.12.6 Mware
31 Gl Cement 2007.3.6 Mware
32 H1 Utility 2004.6.28 MP2

33 I1 Research Institute 2006.3.6 Builtin house

7} 719l A =8 g CMMS #714]
7hko] 18%= x}A| 8k 9t} Thomas and O'Hanlon(2011)9] CMMS AMg-A} AR ZAbo| A 24%¢
SAPE el A 52%°] ol

o)
AHES Hojx 3l

o o) I Me)
Tlr';ft xéz‘rl"g—e‘

BAT 21% H48S

L E3] U CMMS #7]%] Q1 MwareZ} 12%% MAXIMOX th

WHE

o A9 g o

THE ZAME 2 A3 <Table 4>9F o] SAPo] 52%% FA|5}aL 2laL AHA]

2 7k

71 MAXIMOE ol g oz v

6%

T mTTE=w E-O]:ﬂ— 9)\1:]'
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Table 4. Status of CMMS Package introduced by domestic enterprises

CMMS Package No. of Company % of Total Remarks
SAP 17 52%
Mware 4 12% Domestic Packages
MAXIMO 2 6%
e-MOS 1 3% Domestic Packages
MLS 1 3% Domestic Packages
MP2 1 3%
eZenith 1 3% Domestic Packages
Builtin house 6 18%
Total 33 100.0%

CMMSE =943t 7] TdrEs B7keh7] felix= Za]l 97b7|Eo] st & dyellA= CMMS 7
ol tig 5 F7IERE detr] el e 2ol 49418 AR

il

(1) 124 : CMMS 7]552E ZA}

CMMS®] 71%5-& 48 7147 A3 gl 7| BAQ A5 A8 5oz TRE 5 gov], g aF

o8l 3712 715e AL 5 ek A7l slshl OMMSH 7% AR, AR1ve, dund, A,

Fohgkel, uloleghel, FAeel, AR, ke, V|G EEwY, B, AARA L w0, BS ),
%

HAQ#Epe, okdde], AuAEA So] F2 AM2¥ 3 tHPeng, 2012; Kelly, 1997; KMAC, 1996).

)

(2) 294 : CMMS % B7IRE A%

CMMS 7|5 RE FdA F371E 9e A EES A4sHlth Levitt(2009)F CMMS =47 +dof tigh 3
7 A9, AR, RA7E 9 BaA, GqRd RER ERekal 507 £ o s Hrkekar glont & Tt
A 2 3d) A8 317]% 21 SAP, MAXIMO, Mware7} 3E4 08 Agatil CMMSY 71E7)50lgt & & gl=
Aviztm e, A9, AEA, AR, TARRE A
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Table 5. Evaluation Model for CMMS Implementation Status

= 97 wiol.
T W7HE DS <Table 5>9F o] | AlgHY,

Function

Module Evaluation Items

Evaluation Standards

Equipment hierarchy configuration and classification

Enrollment rate of equipment

Equipment Data

Registration of equipment specifications
Management & qauip b

Registration of equipment materials (BOM)

Registration of drawings and technical data

Work order created

Work order processing procedures

Work order

Work planning and resource allocation
Management

Input and analysis of the work results

Adequacy of job classification and failure code

Registration of preventive maintenance work items

Preventive maintenance schedule(year, month, etc.)

Preventive - - - —
Preventive maintenance standard (routine, periodic)

Maintenance - -
Preventive maintenance order and conduct rate

Recording the results of preventive maintenance work

List of spare parts classification and retention

Material master and material registration

Materials : -
Materials management linked work orders
Management - -
Storage of materials and inventory management
Safety stock settings, and automatic ordering
Maintenance KPI selection and reflect
. Reliability and maintainability analysis(failure)
Analysis — : -
. Efficiency analysis for maintenance work
Information

Analysis of maintenance costs (materials, etc.)

MES, CMS, POP, including other systems linked

1 Points: equipped
with all functions
for evaluation items

2 Points: one item
carried out

3 Points: two items
carried out

4 Points: 3-4 items
carried out

5 Points: All items
carried out

3.3 FY7|4 CMMS F&d+F 7t

<Table 5>¢] H7}E el oaf 337) 7191e] CMMS T @+ 13 7kl - A3t <Table 6>3} 22
4.0

oh A e 2.870) kil M E e A5 C3 7190)
Pt QR w U HARA FEL WA AR

[SR4gC =,
sAtolt}. g e A4 18807 AV AR g 2%E 7|golth

rlo b1

k
Z]
=1

= Uitk C3 7192 A BAfell=

%@31 3FaL, CMMS TEFeA A = A4

Anh g
CMMSE

o
=2 T«
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Table 6. Evaluation Result of CMMS Implementation Status

Evaluation Items
No Compan Equipment Work order Prgventive Materials Analysis Total | Mean
y Manageme | Maintenanc | Managemen .
Data Information
nt e t

1 Al 2 2 2 3 2 11 2.2

2 A2 3 3 2 3 2 13 2.6

3 A3 4 3 4 3 3 17 3.4

4 A4 3 3 3 4 2 15 3.0

5 A5 3 3 3 3 2 14 2.8

6 A6 4 4 4 4 3 19 3.8

7 A7 2 2 2 2 2 10 2.0

8 A8 3 3 2 3 2 13 2.6

9 A9 4 3 3 3 3 16 3.2

10 A10 3 3 3 3 2 14 2.8

11 All 3 3 2 3 2 13 2.6

12 Bl 3 2 2 3 2 12 2.4

13 B2 3 3 2 2 2 12 2.4

14 B3 3 3 1 3 3 13 2.6

15 C1 3 3 3 3 3 15 3.0

16 C2 3 4 3 3 3 16 3.2

17 C3 3 4 5 3 5 20 4.0

18 D1 3 3 3 3 3 15 3.0

19 D2 4 4 3 4 4 19 3.8

20 D3 3 3 3 3 3 15 3.0

21 D4 3 3 2 3 3 14 2.8

22 El 3 2 2 3 2 12 2.4

23 E2 3 4 3 3 4 17 3.4

24 E3 3 2 3 3 3 14 2.8

25 E4 2 2 2 2 2 10 2.0

26 E5 2 2 1 2 2 9 1.8

27 E6 3 3 3 3 3 15 3.0

28 E7 3 3 3 3 3 15 3.0

29 E8 2 2 1 2 2 9 1.8

30 F1 3 2 2 3 2 12 2.4

31 Gl 3 3 2 3 2 13 2.6

32 H1 3 3 2 3 3 14 2.8

33 I1 3 2 2 2 2 11 2.2

Total 98 94 83 96 86 457 91.4

Mean 3.0 2.8 2.5 2.9 2.6 13.8 2.8
)5REY B7te] i@ A <Table 7>7 20k AR B 287 W Be BES apguAdn 24N BE
2 Uebsh Aujzis et A REe] & 3 CMMS 75 WA 7P 7]1RAQ FEoR FHE Fal
TE3817) wiolth B8] R AL oF 6Lt TRAE 771 F odnd A8E Zu|sHA] EPAY CMMS
% o] = o de] A Egy] witoz detHch CMMSY 71 5EE ol dirdy) 2MgH =
CMMSe] HAFHE el 5 9= A 7lselAwt CMMSE T3k 7199 wdde]a, nyedlel 523
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BALE whe) 2oz} vtk oubr o] FHeoksltbe AL CMMS 759 e u4E a4 7Feg i g
CMMS 7% &35 7Idal7] oJfrhes A& =dst/ )

Table 7. Evaluation Result of Each Functional Module

Classification Mean Standard deviation
Equipment Data Management 3.0 0.53
Work order Management 2.8 0.67
Preventive Maintenance 2.5 0.87
Materials Management 2.9 0.52
Analysis Information 2.6 0.75
Mean 2.8 0.67

4, F7VEAIe| wE 535} vkl

11 259 2AATY Hekas

CMMS TE5E F/HE o wEs gerg AN 918 24 15 nEy Aokanss $AH na Aot
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(1) dejAze

“Hlx} #el= CMMS ?% Al A AEiArgto] opd F#Ql g4x0]7] uliel] o] AN Hetold
Ql 8= Hol slovt dule] AdAabekat dupd AA
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