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요약문

신뢰도중심정비 (RCM) 기법은 1960년대 항공산업에서 시작하여

현재는 원자력발전소에서 널라 쓰이고 있다· 원자력발전소 계통에

대한 효과적인 정비는 발전소를 안전하고 신뢰성있게 운전하는데

중요한 역할을 한다· 원자력발전소에 대한 신뢰도중심정비 (RCM)

는 발전소 수명기간 동안 원래 설계한 기준하에 계속 머무르게

하고 신뢰성이 저하되지 않도록 하기 위한 정비최적화프로그램의

일종이다·

본 기술보고서의 목적은 안전계통에 대한 RCM 수행시 지침을

제공키 위한 것이다· 안전계통은 지난번 검사이후 고장이 발견되면

수리를 하게되는 대기계통 (standby system)이다· 일반적즈로

안전계통은 다중 트레인 (redundant train) 으로 설치되어 있다· 본

지침서의 목적은 안전계통에 대하여 높은 신뢰도를 유지하기

위하여 기본적으로 필요한 고장모드를 정의하고 그에 대한

근본원인을 파악한 후， 이러한 고장이 재발되지 않도록하는

정비방안을찾는데 도움을주기위한것이다.

원자력발전소 안전계통에 대한 RCM 의 목적은 계통의 높은

신뢰도와 발전소의 높은 안전성을 유지하고 향상서키기 위한

것이다. RCM의 또 다른 목적중의 하나는 정비와 시험간에

소요되는 자원을 최적화하기 위한 것이기도 하다· 따라서 ReM은

불필요하고 안전성을 저해시키는 고장정비를 줄이고 비용변에서

효과적인 정비， 시험， 검사 업무를 선정하는 기법이다·



ABSTRACT 

Reliability Centered Maintenance (RCM) methodology was originally 
developed by the commercial airlines industry in the early 1960s for 
identifying applicable and effective preventive maintenance tasks and as 
currently used in nuclear power industry. Effective maintenance of the 
systems at a nuclear power plant (NPP) is essential for its safe and 
reliable operation. Reliability Centered Maintenance at NPP is the 
program to assure that plant systems remain within an original design 
criteria and are not adversely affected during the plant life time. 

The aim of this report is to provide the guidelines to implement the RCM 
approach on NPP safety systems. Safety systems are usually standby and 
therefore, we need to periodically detect and repair failures that may 
have occurred since the previous activation or inspection the equipment. 
The RCM guidelines are intended to help identify the failure modes and 
related root causes and then decide the maintenance policies to achieve 
the high level of safety and reliability. 

The RCM is intended to improve or maintain high levels of system 
reliability and plant availability. Since the reliability of plant systems 
will be improved, the plant safety correspondingly will be increased. 
Another goal of RCM is to optimize the maintenance and surveillance 
tasks such that the overall level of resources required to accomplish 
essential tasks is kept to minimum. RCM also strives to eliminate 
unnecessary corrective maintenance and to select yet most cost-effective 
approach to maintenance, testing and inspection for system components. 
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GUIDELINES FOR IMPLEMENTATION 
OF RCM ON SAFETY SYSTEMS 

1. INTRODUCTION 

The large, complex, high technology systems such as those used in 
nuclear and aircraft, require much more than high performance and 
versatility. They must be reliable and maintainable in order to render 
their operation both safe and cost-effective and they must be supported 
by an efficient, responsive maintenance program. 

Reliability Centered Maintenance (RCM) methodology was originally 
developed by the commercial airlines industry in the year of 1960 for 
identifying applicable and effective preventive maintenance tasks. Safety 
systems are usually standby systems that are periodically to reveal and 
repair failures that may have occurred since the previous activation or 
inspection. 

RCM is a systematic methodology to optimize the surveillance 
and maintenance tasks for critical components which provides 
efficiently and effectively reliability and safety level of system. 

RCM pursues the identification of applicable and efficient tasks to 
prevent these components from developing their dominant failure 
causes, and in turn towards achieving proper levels of components 
availability with low cost. 

The definition of Reliability Centered Maintenance includes a number of 
elements that are deemed to be required. These elements are: 
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1. Define system boundaries 
2. Define important functions of the system 
3. Identify dominant component failure modes and corresponding 

effects 
4. Determine criticality of the component failure modes 
5. Identify technically correct and cost effective tasks to prevent the 

causes of critical component failure modes 

The function based RCM approach is most common approach for 
improvement of reliability and safety level. The first step in a function 
based RCM evaluation is to define the boundaries for the system being 
studied. These boundaries define the scope of the components that will 
be reviewed and limit the evaluation to a specific portion of the system. 
This provides for a more manageable evaluation process. 

Reviewing the maintenance history records of a system is an integral part 
of the system evaluation process. The purpose of conducting a 
maintenance review is to identify component failure modes and their 
causes which have occurred, reveal failures that may be plant or even 
system specific that could be overlooked without this history review, and 
also reveal recurring failures so that particular emphasis can be placed on 
eliminating or mitigating these failures. 

One use of the maintenance history review is to help determine the 
correct PM frequencies. Mean time between failure data is particularly 
useful to determine test frequency and to keep hidden failure risk to a 
minimum. It can also be used to establish condition monitoring 
frequency, to provide early degradation for effective preventive 
maintenance scheduling. 

Plant interviews are an excellent means of obtaining expert knowledge 
about the system from maintenance, operations and system engineering 
personnel. Maintenance personnel can provide the analyst with important 
knowledge concerning conditions, type of maintenance that can be 
performed on specific equipment and particular problems that are faced 
when attempting to perform maintenance on equipment. System 
engineering personnel should have an overview of the system, and may 
be the best source for identifying design problems or the causes of 
recurring failures. 
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2. GENERAL GOAL OF RCM 

A well-maintained system will experience breakdown less frequently. 
Less frequent breakdown implies increased reliability and improved 
plant availability. Breakdowns are not only measure of reliability. 
Frequently taking a system out of service for preventive maintenance 
makes it no more reliable than one experiencing frequent failures. RCM 
can correct the frequent breakdowns by setting up maintenance that 
decreases the incidence of component failure thereby increasing the 
reliability. In the latter case, RCM can reduce maintenance induced 
unavailability or maintenance downtime by eliminating unnecessary 
preventive maintenance and inspections. Also, RCM increases 
equipment availability because of the emphasis on the use of 
performance monitoring and diagnostic techniques in place of more 
intrusive maintenance methods. 

RCM is intended to improve or maintain high levels of system reliability 
and plant availability. Since the reliability of plant systems will be 
improved, then naturally there will be a corresponding improvements in 
plant safety it means, reliability and availability of safety systems will 
also be improved. 

Another goal of RCM is to optimize the maintenance and testing tasks 
that are performed such that the overall level of resources required to 
accomplish essential tasks is kept to minimum. 

RCM also strives to eliminate unnecessary corrective maintenance and to 
select the simplest yet most cost-effective approach to maintenance, 
testing and inspection for system components. 

3. DEFINITIONS 

Some important definitions are given below, which are useful to 
implementation of RCM. 

3.1 Reliability 

The probability that system will perform its purpose adequately for the 
period of time intended under the operating conditions encountered. 
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3.2 System & Boundary 

A group of equipment, within a specified boundary that is configured and 
operated to perform one or more functions that is called system. 

A specified interface between two systems or subsystems. When the 
system under analysis is complex or performs numerous functions, a 
portioning into subsystems is recommended to enable the RCM analyst 
to concentrate on a particular parts of the system in order to avoid 
confusion with other system functions. This partitioning into subsystems 
requires a documented identification of its functions and its boundaries. 

3.3 Function 

The function definition describes the actions or requirements that a 
system or subsystem must accomplish, sometimes defined in terms of 
performance capabilities within specified limits. Functions can be active 
and passive. Active functions include such actions as delivery of 
condense water to the feedwater system. Passive functions include such 
things as preservation of pressure boundary or structural integrity. 

3.4 Failure Mode 

The specific manner of a component failure describing how the 
component fails. 

3.5 Dominant Failure Modes 

Credible failure modes that are most likely to occur during the lifetime of 
a component. 

3.5 Dominant Causes 

Credible and most likely causes of a component failure modes for which 
a maintenance task can be prepared. 

3.6 Failure Class 

1. Critical Failure : A failure considered critical if the failure results in 
an unsafe condition or safety hazard, causes the mission to be aborted, 
or causes excessive maintenance actions. 
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2. Major Failure : A failure is considered major if the failure materially 
degrades system performance or the accomplishment of the system's 
mission. 

3. Minor Failure : A failure is considered minor if the failure has no 
significant effect on performance or accomplishment of the mission. 

4. FRAMEWORK OF RCM 

The major objective of RCM is to improve the performance of the 
system. RCM can be carried out sequentially as follows: 

Step 1: When the system under analysis is complex or performs 
numerous functions, a partitioning into subsystems is 
recommended to enable the RCM analyst to concentrate on a 
particular part of the system in order to avoid confusion with 
other system functions. This partitioning into subsystems 
requires a documented identification of its functions and its 
boundaries 

Step 2: Critical components are identified in each subsystem on the basis 
of failure record and maintenance history, whose failures will 
cause the functional failures of subsystem. Generally, 
components are declared as critical if their plant effects are 
significant and have high probability or there is no redundancy or 
backup equipment. 

Step 3: Failure modes of each component are identified using appropriate 
risk measure. The most common criteria used to rank the 
criticality of a component functional failure are related to their 
impacts on safety, availability and maintenance costs. Past 
operating experience is also useful in deciding the failure modes. 

Step 4: Select the maintenance policies for each failure mode of 
component on the basis of failure records and history. Concept 
should be very clear to take the decision of preventive or 
predictive maintenance for component. It is also important to 
discuss with site persons, when you are going to implement the 
maintenance policies. After discussion with site person you can 
make a final decision. 
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5. IMPLEMENTATION OF RCM 

Implementation of RCM is divided into three phases. In the first phase, 
maintenance history records of a system are reviewed. In the second 
phase, functional failure analysis is performed and in the third phase the 
optimal maintenance policies are selected after discussion with site 
persons. Figure 1 shows the implementation of RCM. 

SYSTEM 

Divide the system into subsystems 

Identify critical components 
for each subsystem 

Identify failure modes 
for each component 

Failure Data 
Analysis Identify failure cause for 

each mode 

Review failure 
records 

System 
Functional 
Failure 
Analysis 

Maintenance 
Analysis 

Determine 
improved 

maintenance tasks 

Consider previous 
maintenance 

Tasks 

Compare PM 
Tasks 

Figure 1: Implementation of RCM 
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5.1 How to Choose Subsystem 

Every subsystem consists of components. Each component has 
individual properties and failure rate. Some of them are more important 
for subsystem. Following information is needed for selection of 
subsystem: 

Maintenance history 
Component failure report 
Operating procedure and technical specifications as specified by 
manufacturer 

Functions of subsystems 

For example: 

In standby diesel generator, first we have studied maintenance history of 
standby diesel generator and collect the failure information about the 
subsystems. Standby diesel generator have five subsystems on the basis 
of failure and maintenance records [6]. Figure 2 shows the subsystems of 
standby diesel generator. 

1. Air start subsystem 
2. Lube oil subsystem 
3. Governor subsystem 
4. Jacket water cooling subsystem 
5. Fuel subsystem 

Air Start 
subsystem 

Standby Diesel Generator 

Lube oil 
subystem 

Governor 
subsystem 

Jacket Water 
subsystem 

Fuel 
subsystem 

Figure 2: Subsystems of Standby Diesel Generator 
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Air start subsystem 

Most of the diesel engine starting systems use compressed air. Air may 
be injected directly into the cylinder through a distributor, or the air may 
drive air motors that are geared to turn the engine. The operator should 
check the starting air pipes on the engine at point both before and after 
the air-starting distributor for signs of overheating. If one or more pipes 
is hot, it is probable that an air starting valve is not properly closed. 

5.2 How to Choose Critical Component 

Critical component is a component of subsystem that has a critical failure 
mode. A component failure mode having significant operational, safety 
or maintenance effects that warrants the selection of maintenance tasks to 
prevent the failure mode from occurring. Figure 3 shows logical diagram 
for critical component selection. 

CONSEQUENCES OF 
THE FAILURE MODE 

Yes 
Impact on Safety 

No 

Yes 
Impact on Generation ? 

No 

Yes Impact on Cost of 
Repairs ? 

CRITICAL COMPONENT 

No 

NON-CRITICAL COMPONENT 

Figure 3: Logical Diagram for Critical Component Selection 
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For example: 

Air start subsystem is a part of standby diesel generator, which contains 
so many components. Here the aim is to select the critical components in 
air start subsystem according to logic diagram, it means critical 
components failure show effect on subsystem. Following critical 
components are in air start system: 

1. Air compressor 
2. Solenoid Valve 
3. Air motor bearing 
4. Air start valve 

5.3 How to Choose Failure Modes for Each Component 

Failure modes and effects analysis (FMEA) is used to analyze system to 
determine what the effects of individual components might be on the 
entire assembly or system, first, major assemblies of the system are 
listed, after which each assembly is broken down into its component 
elements. Each component is then studied to see how it could fail, what 
could cause each type of failure, and the effect of this failure on other 
components, subassemblies, and the entire product. Failure modes and 
effects analysis (FMEA) is a tool to systematically analyze all 
contributing component failure modes and identify the resulting effects 
on the system that shows component is critical or not critical. Effect of 
any failure mode on component is classified as follows: 

Criticality Category 

I. Safe 
II. Marginal 

III. Critical 

Effect 

Negligible: no effect on component 
Failure will degrade the component to some 
extent but will not damage to the component or 
system or injury to personnel. 
Failure will degrade component performance 
and/or cause personnel injury, and if immediate 
action is not taken , serious injuries or deaths to 
personnel and/or loss of component/ system 
will occur. 
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The next step in the FMEA is to classify the component failure mode as 
critical or non critical. A critical component failure mode causes the loss 
of function, which adversely affects plant safety or operation. If the 
effects do not call for a critical classification, other factors to consider 
include a high probability of failure and a large amount of corrective 
maintenance. These factors, by themselves, do not make a failure mode 
critical. 

The worksheet for FMEA is shown in Table 1. It is useful to decide the 
maintenance policies for each failure mode of component. During 
maintenance period any new failure occurs, it should be entered into 
worksheet of FMEA and how to detect this failure is to be mentioned. 

Table 1: Worksheet for FMEA. 

Component Failure 
Mode 

Class of 
Failure 
Mode 

Failure 
Cause 

Effect on 
other compo. 
or system 

How to 
detect 

Failure 
Probability 

Remark 

For example: 

Consider air compressor as a component. It has failed in two modes i.e., 
bad bearing and bad oil. An example; Worksheet for FMEA of air 
compressor component is given below. 

FMEA of Air Compressor 

Component 

Air 
compress. 

Failure 
Mode 

l.Oil 
2.Bearing 

Class of 
Failure 
Mode 

II 
II 

Failure 
Cause 

* 

Effect on 
other compo. 
or system 
Yes 
No 

How 
to 
detect 

* 

Failure 
Probability 

* 

Remark 

Change in 1 
Yr 
Change in 6 
months 

* Worksheet for FMEA needs failure and maintenance records. 
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6. RELATIONSHIP BETWEEN MAINTENANCE & SAFETY 

If and when plant safety is challenged, design of plant provides for safety 
systems to mitigate consequences of an event. The maintenance program 
shall minimize the likelihood of equipment failures or degradation which 
could prevent fulfillment of safety function. 

The relationship between effective maintenance program and plant safety 
can be summarized by the following four attributes: 

1. Structure, systems and components that have a safety function or 
those whose failure could initiate or adversely affect a transient or 
a challenge to plant safety systems remains capable of performing 
their intended function. 

2. Design assumptions and margins used in original design and 
safety analyses are maintained or not unacceptably degraded. 

3. Failure will not occur in equipment that prevent the fulfillment of 
safety functions, that cause transients or challenges to plant safety 
systems. 

4. Equipment performance and reliability benefits gained from 
performing preventive maintenance are considered along with 
increase in unavailability when removing equipment from service 
to perform maintenance. 

7. MAINTENANCE STRATEGIES 

The maintenance plans and strategies are normally determined before the 
initial start-up of the plant. If a reliability analysis of the plant or the 
process is needed this is usually also required before the initial start up. 
Maintenance plans are changed during the life of the plant due to 
different circumstances, such as breakdown of the components, lack of 
the relevant competence and skill at the scheduled time for maintenance 
of special components, etc., but the resulting change in the reliability of 
the plant due to those changes is normally based on engineering 
judgment rather than on calculation. 
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The system being developed enables checking the maintenance strategy 
from a reliability point of view, which could be of importance for 
operational safety. If there is a change in the maintenance plan, the 
resulting change in the reliability of the plant can be calculated before the 
change is carried out. 
Maintenance plans are dependent on the operational strategies. The 
influence of the operational strategies on the reliability model is the 
influence of changes to the maintenance plan due to changes of the 
planned configuration of the plant. Obviously, the possible change of, 
e.g., maintenance intervals will affect the reliability of components and 
systems. Figure 4 shows the maintenance policies. 

Preventive 
Maintenance 

MAINTENANCE 

• ' 

Predictive 
Maintenance 

Corrective 
Maintenance 

Figure 4: Maintenance policies 

The purpose of maintenance is to return a failed or deteriorating system 
to a satisfactory operating state. To do this, there are three maintenance 
policies that can be applied. The first is to repair only when a component 
fails to operate (catastrophic or chance failure) or when its cost of 
operation becomes exorbitantly high (creeping or wearout failures). This 
is called corrective maintenance (CM), or emergency repair. The second 
is to inspect periodically and then to repair and/ or replace as the need 
requires. This is called preventive maintenance (PM). 

7.1 Preventive Maintenance 

The preventive maintenance is to eliminate the need for radical treatment 
sometime in the future (which is almost always much more expensive). 
PM, by its very nature, can be scheduled and controlled for minimum 
cost; corrective action can not. PM includes such things as inspecting, 
tuning, and major overhauls. In some types of systems (especially 
mechanical systems such as automobiles), PM can also include painting, 
waxing, chemical solution monitoring, and water treatment. The term 
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PM is used broadly, but it is basically a philosophy of providing care that 
will protect and maintain the essential quality of the system. There are 
two types of preventive maintenance: 

1. Time-Based 
2. Condition-Based 

1. Time-Based Maintenance : These include all actions of a periodic 
nature which are performed regardless of the equipment condition, 
and which actually restore or improve equipment condition (e.g. 
excluding periodic surveillance). For example, when lube oil is 
changed in accordance with a pre-set schedule rather than being 
based on oil analysis. Other examples include periodic replacement of 
seals, ball bearing, etc., during overhauls. 

2. Condition-Based Maintenance : Condition-based maintenance 
includes surveillance, monitoring, test, and inspections. Monitoring of 
system is done by field operator, who makes visual and sound checks, 
and reads the gauges installed directly on the system. Tests verify the 
proper adjustment of system instrumentation and control system. 
Inspections are mainly used to assess the condition of massive 
pressure vessels and associated pressure boundaries. Figure 5 shows 
preventive maintenance program. 

Preventive Maintenance 

Time-Based 

Time-based 
overhaul 

Lifetime 
replacement 

Condition-Based 

Surveillences 
Monitoring 
Tests 
Inspections 

Figure 5 : Preventive Maintenance Program 
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7.2 Predictive Maintenance 

This type of maintenance is based on monitoring system operating 
characteristics for early detection of indicators that system performance 
is degrading. Predictive maintenance helps to detect equipment 
anomalies early, allowing immediate actions to avoid later corrective 
maintenance. Predictive maintenance can be a powerful tool for 
extending equipment operability when used properly. An increase in 
vibration, for example, may lead to a decision to monitor more 
frequently. However, combined with oil containment, and increased 
pump heat, a decision to react sooner to equipment repairs may be 
appropriate. Predictive maintenance is of no value if used in hindsight. 

7.3 Corrective Maintenance 

When a failure occurs, it usually causes an emergency interruption of 
service, and this must be repaired and/ or replaced immediately. This is 
usually a very expensive operation, certainly more costly than scheduled 
repairs. There are two types of corrective maintenance. The first type is 
called primary maintenance and is essentially the replacement of failed 
part with a good one. The purpose of primary maintenance is to get the 
system up and running again as fast as possible. It is used in critical 
system such as aircraft, nuclear plant, missiles, etc., and where the time 
to locate and repair the failure is large. 

The second type of corrective maintenance is called secondary 
maintenance. This type of maintenance can be done at the site of the 
failure, but only if the repair times are short, the system is not too 
critical, and down time is not important. Its main purpose is to put the 
system back in service temporarily until permanent repairs can be 
performed. 

8. MAINTENANCE TASK SELECTION 

For critical components, a logic tree analysis (maintenance task 
selection) is performed to identify the most appropriate maintenance 
tasks for components. The first step in performing the selection of 
maintenance tasks is to identify the dominant failure causes associated 
with the critical components failure modes. The information obtained 
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through system performance reviews and interviews with plant persons is 
taken into consideration in formulating these maintenance tasks. 

A preventive maintenance task should detect or prevent component 
failure by addressing specific failure causes. Therefore, the first step in 
the task selection process is to assign likely causes for every component 
failure mode. Every failure mode must have at least one failure cause and 
may possibly have several. Failure cause assigned should be of sufficient 
detail to allow maintenance tasks to be developed. Failure cause 
description should be neither too general nor too specific. For example; 
system failure is too general and does not provide enough information to 
establish a maintenance task. The identification of specific 
subcomponents (such as transistor on a circuit board) is too detailed, a 
PM task would never be performed at such detailed level. Failure cause 
like stem binding or corrosion, represent the correct level of detail to 
facilitate development of maintenance tasks. 

When selecting tasks, it is important to identify a condition-monitoring 
task whenever possible. These tasks are usually less man power intensive 
and are intended to be less intrusive. Generally they can be performed 
without taking the system out of service, thereby reducing maintenance 
costs and maintenance system unavailability. It is usually more practical 
to perform a vibration monitoring task and trend monitoring results to 
direct equipment overhaul than to perform overhauls on a time-directed 
basis. 

If an appropriate condition monitoring task cannot be identified, then a 
time-directed task should be selected. Whenever possible, non-intrusive 
time directed tasks should be used. These tasks would include activities 
like periodic oil changes. Periodic overhauls should usually be avoided 
unless no other task can be identified that is appropriate to address the 
failure cause. 

In some instances, it will not be possible to determine an application 
condition-monitoring or time directed task. In this case, it must be 
determined if a failure can be tolerated, the analyst should consider the 
system and plant effects and the repercussions of such a failure. If the 
failure can be corrected quickly and inexpensive, with no long-term or 
catastrophic plant effects, then the failure can be usually tolerated. In this 
case, it is acceptable to run the component to failure. However, if the 
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failure would cause considerable financial loss, then a design change 
would be prudent to eliminate the possible failure. 

Non-critical components require no maintenance since failure of these 
components would have little or no significant consequences. A 
component may also be non-critical because there is such a low 
probability of failure that there would be no adequate return on 
investment of maintenance for these components. Maintenance tasks for 
non-critical components may be used to eliminate significant, excessive 
or undesirable maintenance. Maintenance may also be used to eliminate 
failures which may potentially impact the reliability of critical 
components. Where spare parts for non-critical components are difficult 
to obtain it may be appropriate to maintain the components to reduce the 
chance of failure and minimizing the need for those hard-to-get spare 
parts. 

, Depending on. performance and importance of components on safety 
point of view, surveillance test can be amende<il;>The frequency ..of 
surveillance test on component can be reduced or increased depending.qn 
previous records. For example, relay spring can be stuck due to too long 
test interval. In this case surveillance test interval of relay may have to 
be reduced. 

New'maintenance technology should be considered. For instance, such 
new condition monitoring or 'inspection technologies' as vibration 
monitoring for moving components;1 infrared' thermography for circuit 
breakers, MO VAT or VOTES'technology for motor-operated isolation 
valves have been developed. Finally new technologies can be 
recommended if they provide better reliability with marginal costs during 
plant life time. There should be an appropriate cost benefit guidelines 
between safety and cost. RAW (Risk Achievement Worth) and RRW 
(Risk Reduction Worth) concept in PSA can be used for safety and cost 
measure. 

9. LIMITATttiNS OF RCM 

RCM is a systematic methodology to optimize the surveillance and 
maintenance tasks for critical components which provides efficiently and 
effectively reliability and safety level of system. However it will not 
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solve all of a plant's reliability or operations and maintenance 
expenditure problems. RCM can only address those problems arising 
from inadequate, incorrect, ineffective or redundant maintenance tasks. 
There are some important points are given below: 

1. The training of maintenance personnel is a separate program from 
RCM. RCM can help identify where necessary changes to 
maintenance training need to be made, however, if training of 
maintenance technical personnel is inadequate, RCM can not directly 
compensate for this problem. The result of an RCM study will 
provide a recommended course of action with respect to performing 
maintenance, testing and inspection activities; It does not directly 
provide recommendations for maintenance training, nor can it 
compensate for inadequate maintenance training. 

2. Regardless of how a preventive maintenance procedure is written and 
irrespective of whether that maintenance procedure is written based 
on a vender recommendation or an RCM recommendation, the fact 
that errors do occur cannot be directly addressed through the RCM 
program. Errors can be attributable to training or human error that 
may be largely unavoidable. RCM cannot directly predict or prevent 
errors on the part of maintenance personnel. 

3. Throughout the RCM process there are opportunities to identify where 
design changes may be more cost effective to apply than preventive 
maintenance tasks. In this way, RCM will help identify improvements 
in plant design in much the same way that RCM can identify 
opportunities to enhance training. It must kept in mind that preventive 
maintenance cannot compensate for poor design. Poor design must be 
changed. 

4. If the performance of a PM program is inhibited due to an inability of 
plant organizations to communicate with one another, the technical 
process of reliability centered maintenance evaluations cannot do 
anything to directly influence that. Infect, it is essential that 
organizations effectively communicate and cooperate in order for 
RCM (or any other maintenance improvement program) to be 
successful. 
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10. CONCLUSTON & COMMENTS 

RCM is intended to improve or maintain high levels of system reliability 
and plant availability. Since the reliability of plant systems will be 
improved, then naturally there will be a corresponding improvements in 
plant safety, it means, that reliability and availability of safety systems 
will also be improved. 

Another goal of RCM is to optimize the maintenance and testing tasks 
that are performed such that the overall level of resources required to 
accomplish essential tasks is kept to minimum. 

RCM also strives to eliminate unnecessary corrective maintenance and to 
select yet most cost-effective approach to maintenance, testing and 
inspection for system components. 

Plant interviews are one of the important step for implementation of 
RCM, because system engineering personnel have an overview of the 
system and may be the best source for identifying design problems or the 
cause of recurring failures. Maintenance personnel have good knowledge 
of maintenance because they have already faced some problems during 
the maintenance. His experience can be utilized for implementation of 
RCM. 

Effective maintenance of the systems at nuclear power plant (NPP) is 
essential for its safe and reliable operation. Reliability Centered 
Maintenance at NPP is the program which assure that plant system (both 
safety related and production equipment) remains within original design 
criteria and is not adversely affected during the plant life time. 
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원자력발전소 계통에 대한 효과적인 정비는 발전소를 안전하고 신뢰성있게 운전하는데

중요한 역할을 한다. 원자력발전소에 대한 신뢰도중심정버 (RCM) 는 발전소 수명기간

동안 원래 설계한 가준하에 계속 머무르게 하고 신뢰성이 저하되지 않도록 하기 위한

정비최적화프로그램의일종이다·

RCM 기법은 1960년대 항공산업에서 시작하여 현재는 원자력밥전소에서 널리 쓰이고

있다. 안전계통은 지난번 검사이후 고장이 발견되면 수리를하게되는대기계통이다.

본 기술보고서의 목적은 안전계통에 대한 RCM 수행사 지침을 제공키 위한 것이다·

일반적으로 안전계통은 다중 트레인 (redundant πain) 으로 설치되어 있다. 본 지침서의

목적은 안전계통에 대하여 높은 신뢰도를 유지하기 위하여 기본적으로 필요한 고장모드를

정의하고 그에 대한 근본원인을 찾는데 도움을 주기위한 것 이다.

RCM 의 목적은 계통의 높은 신뢰도와 발전소의 높은 안전성을 유지하고향상시키기 위한

것이다. RCM의 또 다른 목적중의 하나는 정비와 시험간에 소요되는 차원을 최적화하기

위한 것이기도 하다. 따라서 RCM은 불필요하고 안전성을 저해시키는고장정버를줄이고

비용면에서 효과적인 정비， 시험， 검사엽무를선정하는기법이다.
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