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Fig. 1. Methodology for maintenance strategy selection 
 
 

The decision hierarchy diagram is established by 
using identified evaluation criteria (Fig. 2). There 
are three levels in the decision hierarchy. These 

levels are as followings: goal level, criteria level 
and alternative level. 

Consider equipment ‘Ei’ 
i =1,2,3...n 

Identify the maintainable items 
present in the equipment ‘Ei’; 

MIj = 1,2,3...m 

Consider maintainable items MIj; 
j = 1,2,3...m 

Develop the hierarchical structure of 
maintenance selection criteria 

Perform AHP analysis through pair 
wise comparison 

Define objective function and 
constraints of the problem using 

RMCGP based on global and local 
score of AHP

Select the best maintenance strategy

Is there any other 
maintainable items? 

NO

Is there any 
equipment? 

NO

START 

END 

YES 
YES 
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Fig. 2. Hierarchy structure for maintenance strategy selection

 
4-1. Reliability centered maintenance (RCM) 
RCM is characterized by recognizing failure 
modes, prioritizing functions, and selecting 
efficient maintenance. It is a technique which is 
used to develop cost-effective maintenance plans 
and criteria in order to achieve, restore or 
maintain the operational capability of 
equipments. Reducing the maintenance cost by 
focusing on the most important functions of the 
system is the main objective of RCM. RCM was 
developed in 1970s by the Air Transport 
Association (ATA), the Aerospace 
Manufacturers’ Associates (AMA), and the US 
Federal Aviation Administration (FAA). It has its 
origins in the findings of the Maintenance 
Steering Groups (MSG) that were formed in the 
aviation industry to develop a maintenance 
program for the Boeing 747 and Lockheed 
L1011. United Airlines were one of the biggest 
company that implemented this method. The 
MSG used a logic tree for decision making. In 
1975, the US Department of Defense directed the 
MSG concept to be called ‘‘reliability-centered 
maintenance’’ and to be applicable to all major 
military systems. RCM has gained considerable 
recognition in the armed navies.  
Some common definitions of RCM are as 
follows: 
 ‘‘RCM is a systematic method to keep a 

balance between preventive and corrective 
maintenance. This method chooses the right 
preventive maintenance activities for the right 
component at the right time to reach the most 
cost-efficient solution’’. 

 ‘‘RCM is a process used to determine what 
must be done to ensure that any physical 

asset continues to do whatever its users want 
it to do in its present operating context’’.  

 ‘‘RCM employs a system perspective in its 
analyses of system functions, failures of the 
unction’s, and prevention of these failures’’. 

Moreover, RCM benefits are as follows: 
 It usually leads to a maintenance program 

which focuses preventive maintenance on 
specific failure modes which are likely to 
happen.  

 Any organization can benefit from RCM if 
its breakdowns account for more than 20–
25% of the total maintenance work load. 

 RCM can reduce the amount of routine 
maintenance work by 40–70%, if it is 
correctly applied. 

In addition, RCM benefits can be traced back to 
two broad categories: risk reductions and cost 
savings. The RCM methodology is completely 
described in the following four features. 
 Preserve functions 
 Identify failure modes that can defeat the 

functions 
 Priorities function need (via the failure 

modes) 
 Select only applicable and effective tasks 

Based on SAE1011, an RCM analysis basically 
provides answers to the following questions: 
 What are the functions and associated 

performance standards of the equipment in 
its present operating context (functions)? 

 In what ways can it fail to full fill its 
functions (functional failures)? 

 What is the cause of each functional failure 
(failure modes)? 

Maintenance Strategy selection 

Cost	Risk 

One condition 
task 

Scheduled 
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Scheduled 
discard 

Failure 
finding task 

One time 
change 
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