
ΣΠΟΥΔΑΙ / SPOUDAI 
ΕΤΟΣ 1994 ΙΑΝΟΥΑΡΙΟΣ - ΙΟΥΝΙΟΣ ΤΟΜΟΣ 44 ΤΕΥΧ. 1-2 

YEAR 1994 JANUARY - JUNE VOL. 44 No 1-2 

THE COST FUNCTION FOR THE PREVENTIVE-

-MAINTENANCE REPLACEMENT PROBLEM 

By 

Jose Perez Vilaplana 

Universidad del Pais Vasco 

Abstract 

Let a discounted continuous review preventive-maintenance replacement model be such that its total 

discounted cost is given by means of two functional equations. We assume that downtime is caused by 

equipment breakdowns, and the length of a given downtime is the time necessary to repair the equipment 

and set it back in operation. The periodic preventive replacement policy is to replace the equipment by a 

new identical equipment when service age X is reached, or when the equipment fails. (JEL M11) 

1. Introduction 

Let us consider an system made up of only one component of age x, x>0. At 
the time of the study the equipment is operating correctly. Its breakdown follows 
a probabilistic law and it is controlled by continuous inspection. We wish to 
obtain the optimal periodic policy of preventive replacement for the chosen 
equipment. 

Through time if the equipment does not have a breakdown, we face two 
alternatives: 

i) do nothing, that is, keep the equipment in service. 
ii) perform a preventive replacement. 

If the equipment fails, it is replaced immediately. 

In both cases the equipment is inactive during the replacement time, incur
ring a cost due to the loss of operating time. 

In a preventive replacement model each replacement serves as a time origin 
for the process. So, the optimal policy of replacement will be periodic and it will 
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