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I. INTRODUCTION

Today, the value of condition monitoring infonnatiqn
is recognised by most of plant personnel. The main
idea is that, the observed information can act as
maintenance indicators, which could be used to
describe the key relationship between equipment
condition and a maintenance decision. The
deteriorating of equipment condition can be modelled
using indicator such as cumulative wear and residual
time, (Hussin 2007). If the condition or the state of the
equipment can be predicted, maintenance actions
which include manpower, equipment and tools and
spare parts can be planned and scheduled, (Duffua,

1997).

In this paper, we seek to solve the predicting problem
of residual time of an item associated with their
observed condition-monitoring data. According to
Wang (2002), the residual time X'; at time ; is defined
as the remaining time at I;_, minus the interval
between t; and %,_y provided that the item has
survived to {; and no maintenance action has been

taken since. In mathematical notation it can be written
as follows
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Th{: probability distribution for the residual time given
thelrvcond.ition monitoring history is calculated using
filtering approach, (Wang and Christer, 2000) as
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where,

»; = observed condition monitoring data
3 =¥,V i.e, history of the condition
monitoring data

p{y|x;) is a  probability distribution which
established the relationship between the observed
information V', given the residual time ;.

P(Ismg—i) = P(xe|xi-1)l7(#’fi—-_l3i—1)
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Here, it is assumed that xj is the residual time
measured since new and all measurements of the
condition monitoring parameter 37 used are also since

new. Since 3, is not available at ¢, in most cases, we
could set p(xy|3,) = plxg), which is the
probability distribution of the engine life. It can be
shown that equation (2) can be determined recursively
if p(_i’felﬁﬁ) = ‘,U{:ta) and p[}!ile) are known.
The forms of p(x,) and p(y;|x;) can be chosen

from any distribution and finally assessed against the
goodness of fit test.

In the case of p(x&),. its estimated parameter is

obtained from a failure data or by subjective
assessment of experienced experts who are familiar
with the equipment. If the equipment failure data is
used, it poses the question of how we can obtain the
parameters of the distribution given limited failure
information, which are the main question addressed in
this paper.

II. DATA ANALYSIS

This section describes the data collection process of 54
sets of maintenance data used by marine diesel
engines. The dataset consists of three types of data, as
follows

1. Lifetime data - the age in operating hours of
the engine life before it has been replaced
because of failure or preventive replacement.












