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ABSTRACT

Overall Equipment Effectiveness (OEE) is a key performance indicator employed to
conduct quantitative and qualitative measurement of actual productivity. The researcher,
however, found that this indicator does not include weights of independent variables used for
calculation. This may cause the machinery maintenance utilizing only OEE values to be
inconsistent with management policies. A concept of applying an Analytic Network Process
(ANP) method and a Fuzzy Analytic Network Process (Fuzzy ANP) method was, therefore,
introduced to determine the importance of independent variables so as to identify a guideline for
making a machinery maintenance plan consistent with the management policies.

This research was conducted through a review of relevant theories, and production
processes and work flow of the case study machinery. The gathering of data to determine a value
of OEE was also conducted from 4" January to 31" January, 2012, and the results can be listed in
a descending order as follows: machine S02 = 56.32%, machine S03 = 55.48%, machine SO1 =
53.93%, and machine S04 = 52.67%. From the OEE values, the machine that requires the first
priority over maintenance is S04, followed by SO01, S03, and S02, respectively.

The next step was carried to identify a relationship of each pair of moderator variables.
Then, an interview of personnel involving management policies was conducted in order to rate

the importance of each pair of variables with relationship based on ANP and Fuzzy ANP. The



weight was analyzed using a Super Decisions program, and the results obtained are W, ., =

0.39, W, ,p= 0.10, and W, ,, = 0.51, and W, ,.,= 0.40, W, ., .= 0.10, and W,

Q, ANP

0. ranp = 0-50.
The values of OEE were, then, recalculated in conjunction with weights from the ANP, and the
results can be listed in a descending order as follows S02 = 84.87 %, S03 = 83.68 %, SO01 =
82.86 % and S04 = 82.77 %. Also, the OEE values were recalculated with weights from the
Fuzzy ANP, and the results can be shown in a descending order as follows S02 = 84.68 %, S03 =
83.46 %, SO01 = 82.65 % and S04 = 82.53 %. This showed that the list of the machines requiring
maintenance is not different from that calculated only by OEE values, but the OEE values is
changed especially S04 that the OEE values is nearly SO1.Then, after trial increasing the variable
Q = 5 %, the OEE values of S04 is the maximize and the list of the machines requiring
maintenance is different from that calculated only by OEE values. According to a sensitivity test,
furthermore, the weight of the variable Q affects the new values of OEE as well as the priority of
machinery maintenance.

From the findings, it can be concluded that a calculation of OEE values in conjunction
with ANP and Fuzzy ANP so as to create a machinery maintenance plan provided different

results from using only values of OEE in which the outcomes obtained are more consistent with

the management policies as such the policies were taken into account.



