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A Study on the Effect of Maintenance Organization over
Maintenance Performance Index : Based on Paper Industry

Sung Tae Ku + Chang Eun Kim
Dept. of Industrial and Management Engineering, Myoung Ji University

This study is intended to propose optimal maintenance organization to process industry, especially paper
industry by analyzing maintenance organization of paper industry and finding out how the maintenance
organization and the allocation of maintenance resources influence maintenance performance indices here in this
paper. In this study, we analyzed the maintenance organization in detail and studied correlation between main-
tenance organization and equipment failure rate for the major top six domestic paper-mills in market share.
According to the study, the maintenance organization has been changed in accordance with its business
environment, but its performance was different by both the allocation way of maintenance resources and the
structure of maintenance organization. For paper industry, whose availability is the most important key index
that determines the success or failure of a business, it turns out to be the most effective strategy that operates the
combination maintenance combined central maintenance with area maintenance and allocates the maintenance
resources mainly for preventive maintenance. In particular, it turned out to be that there is the strong positive
correlation between the rate of shift workers and the equipment failure rate. The results of this study is not
limited to paper industry, but expandable to other industry. So it is expected that the direction of the maintenance
organization would be given to the company which is struggling to improve its availability.
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Table 1. Classification of the paper
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Table 2. Share of paper type based on 2011 production
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Figure 1. Papermaking process outline
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(Area Maintenance), -+ %7 (Departmental Maintenance), 8%
3 Z(Combination Maintenance) 2.2 #-7-8}3L 1T}

Wireman(1990)2 29491 B4 22 (Geographical Mainten-
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Wireman(2004)& A 9491 22 4-2(Geographical Organiza-
tional structure) 14 9]¢l B 312 (Reporting Structure) Z
Ao Z HAFA B AxFA 2d, 7leFA 2ds 371
sto] A28 HA22] FEE A AT
Hahm(1997)& R=Al25iA 9] Adrlde] 243} 74
Aol nUzds EYA sl Haeas vlg
et BAAQ ZAF AR 2X 2 itk Rz tg 5
AZAE JFEA, A9EA, AFRA, FEE A o] 1
=
=

e
=
Az

tlo

o

o

Az 7|8 Y2 2AA 3 EYAAR £, 7|
473

Ase 971 S Fe 2 249 Bio] nazA el

QA=A ol 7} e,

P55 E S U ARKMAC) A= 19931, 1996, 19983
T A2 A we] Ae)2AR A S ST 1998
d Adn| g A zAR A o= S A2 A 6270 AP
of & ZAHEHE BFY L, o]F BAZH ] gt A}
= Bottcher/} £E3+47) Az 07 Ag2 2A 81k 1
HL]' O] }—/‘]"E E;ﬂ?l%gl HHF‘(]%]HL E-_‘?Lz‘;éﬂ] = H]l:rl_;gicd

(2) Bz i g 12
B ATE A7) e A ATE BAzE EA
tiell was) Huap ghoh o] Awae] dejzAht dB

AR AP 3JIPM) BAZRA EFoA AMH-EI 9= Bot-
tcher®] EFH2lol whel B x2 o] 5447 g S vl
B oS3} 2 th(Nakano, 1999; KMAC, 1996).
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A

Table 3. The advantages and disadvantages of the central maintenance
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Table 4. The advantages and disadvantages of the area maintenance

44 o
@O @&e] Azl A O =] FaA Ak
@ A4 ol skl ek Hk @ BAE 379 FEFATF "o
® 4927, 9T 5 97 A%F Abs ® 5471549 BnA 8ol ol sk
@ BAede] 5S4 VlEF5e] §o @ AqEY 2FEs deolde] 28 da
© AR Ze AWM ] A& 1 © di=® FeA F2 FAdx2gdl od %
©® ALY x40 §olsitk ©® WA, Mg, 1§ T AAHEA] B9

Table 5. The advantages and disadvantages of departmental maintenance
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Table 6. The advantages and disadvantages of combination maintenance
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Figure 2. Central maintenance organization chart(1)
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Figure 3. Central maintenance organization chart(2)
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Figure 4. Machine-oriented area maintenance organization chart
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Figure 5. Process-oriented combination maintenance organization
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Figure 6. Analysis on the resource structure of paper-mills
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Table 10. Comparative study on downtime between six

paper-mills(2011)
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Table 12. Comparative study on equipment failure rate between

six paper-mills(2011)
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Table 13. Relationship between maintenance organization and equipment failure rate

B2Rz7 gy | sigAG9F | A 2D EE (%) | 5LRAE i AZALEE(%) | A AALF HiE AR T=E(%)
A 0.61
AsHA C 0.55 0.56
E 0.52
ASBA D 0.24 0.24 039
AERA 5 0.22 0.21
F 0.19
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Table 14. Comparison of shift rate and equipment failure rate
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Table 15. The result of correlation analysis and regression

analysis
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Figure 7. Regression fitted line plot
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