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Introduction
The study of replacement is
concerned with situations that arise
when some item such as machine.
men. equipments need replacement
due to their deterioration. failure or
break down. Physical impairments or
malfunctioning of various parts would
lead to a decline in the value of the
service rendered by the equipment.
increase operating and maintenance
cost of the equipment. Due to
improvements in the existing tools
and machinery. obsolescence takes
place. Therefore. it becomes
uneconomical to continue production
with the same equipment under any of
the above situations. Hence, the
equipments are to be periodically
replaced.
The main objec tive of this research
\..as to find the optimal replacement
policy to replace normal Juki
machines of an apparel company
according to the data gathered from
the company. Two policies can be
found for the replacement of those
machines (Paneerselvam, 200 8) . They
are:
I. Replacement of machines which

deteriorate with time.
2. Replacement of machines that do

nor deteriorate wuh time. but fail
suddenly.

In replacement of machines that
deteriorate with time. we must check
whether the value of money remains
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constant or value of money changes
with time. If value of money remains
constant, then again we must check
whether the time is a continuous
variable or d iscrete variable. If value
of money changes with time. again
we must check whether the resale
price is negligible or not (Bernard and
Robert. 1995)_ In this research the
optimal replacement policy was found
for machines that deter iorates with
time where value of money changes
with time and the resale price is not
negligible.

Methedology
Annual maintenance costs and resale
prices of a machine from year 2000 to
200 8 are collected for a machine that
deteriorates with time. According to
the rate of inflations. the present
worth factor is calculated. Then the
weighted average costs are calculated
and the minimum weighted average
cost is preferred. Calculations have
been done to dete rmine the optimum
replacement period which are given in
the Table l .

In Table I .
e._: Maintenance cost of machine in
year k-I .

A- I P h factor iv : resent wort tactor rn year
Sk : Resale price of the machine in
year k.
c._jv· Present value of the
maintenance cost of the machine in
yeark-I .
Slo t! : Present value of resale price in
year k.
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L C t _I , ) · I : Cumulated sum of
discounted maintenance cost in year
k-1.
C+L:C_l vt

-
l
• Stll : Total present worth

of the costs. 'Where C is the initial
cost.
Ll ,.o.-l : Cumulative sum of present
worth factor.
W, : Weighted average cost in year k.

The minimum weighted average cost
occurred in yea r 2008, but any
conclusion cannot be made since
there is a possibi lity of decreasing the
weighted average cost after year
2008. So. the trend line must be
drawn and the optimality must be
checked. These are shown in Figure I .

Table J. O ptimum replacement period

According 10 the plot of weighted
average cost vs. year, it shows that the
minimum weighted average cost
occurs at 9.64982 .

Results
Ac cording to the calc ulation o f
weighted average costs, it is observed
that the weighted average costs are
decreasing with time and least
weighted average cost occurs at yea r
2008 (the 91h yearj.Then the graph
(plot of weighted average cost vs.
year) shows that the minimum
weighted average cost occurs at 91h

year (Figure 2). Therefore, the
machine should be replaced after
every 9'hyear.
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Figure 1. Time "·S. weighted average cost
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Figure 2. Minimum weighted avera ge cost

Discu ssion
If the operating and maintenance cost
decrease or remain constant with
time. the best policy is ne... er 10
rep lace the item by a new one.
However. this condition is hardly met
with in practice. If these costs are
fluctuating with time. the item should
be replaced on ly when they are
increasing. Generally all costs thai
depend upon the choice or age of the
equ ipment must be taken in to
acco unt whi le analyzing the decision
of its replacement. However. in
specia l situations. certain costs may
not be considered. For example, costs
such as labour costs. e lectricity costs
that do not change with the age of the
equipment may not be included in the
calculatio ns. In actual practice; this
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type o f replaceme nt problem may he
further complicated by prevailing tax
laws.
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