Reliability Centered Maintenance (RCM)

Basis for Creation and Sustainment of a Maintenance Program

Syllabus

The Reliability-Centered Maintenance process presented here is used to apply RCM techniques to identify applicable and effective preventive maintenance tasks in support of a Condition Based Maintenance program.  It also allows the user to develop and document rationale and justifications for preventive maintenance task recommendations.

Topic

Overall course objectives


Upon completion of this course participants will be able to:

1. Describe the RCM theory.

2. Correctly apply RCM principles in development of a Planned Maintenance System 
3. Understand the use of RCM principles in the continuous sustainment of a Planned Maintenance System

Day 1 – 8 hours
Maintenance Overview

1. Define Maintenance

2. Identify why we perform maintenance

3. Discuss the significance of age in its relationship to maintenance

Good Maintenance Preserves Function 

1. Discuss the importance of function in its relationship to maintenance.

2. List or identify function classifications.

3. State the differences between design and functional requirements.

Failures Happen! 

1. Define failure.

2. Identify why “like” items fail at different ages.

3. Be able to explain what is meant by “Pf is never zero”.

4. Identify why hidden failures require special attention.

Not All Failures need to be prevented 

1. Define risk.

2. Identify how risk applies to maintenance planning.

3. Describe the concept of “dominant failures”.

Three Types of Maintenance
1. Identify the 3 types of maintenance.

2. Describe the differences between the 3 types (Corrective, Preventive and Alterative.)
Preventive Maintenance Task Types 

1. Identify the different preventive maintenance tasks categories “types”.

2. Describe the differences between each task.

Age-Reliability Characteristics
1. Identify Characteristic curves for “age-related” and “random” failures.

2. Age-reliability characteristics that support Age-Based Renewal and On-condition
tasks.

Task Applicability and Effectiveness 
1. What constitutes an “applicable” preventive maintenance task.

2. What constitutes an “effective” preventive maintenance task.

RCM Introduction
1. Discuss the Reliability-Centered Maintenance (RCM) definition.

2. Describe the origins of RCM as a maintenance methodology.

What Functions Does the Hardware Perform?
1. Why it is essential to know the intended purpose of equipment?
2. What specific information about equipment function is necessary in order to conduct an RCM analysis?

Functional Failures and Failure Effects 

Define the meanings of and relationship between each of the following:

1. Function

2. Functional Failure

3. Failure Modes

4. Failure Cause

5. Failure Effects

Failure Consequences
1. List failure consequences evaluated in RCM.

2. Define the criteria used in evaluating RCM failure consequences.

3. Discuss how to mitigate RCM failure consequences.

RCM Actions
1. State the 3 different RCM actions to be evaluated for implementation based on failure assessment.
Planned Maintenance System Basics

1. Discuss the importance of basic factors in a successful Planned Maintenance System


a. Maintenance Policy

b. Maintenance Administration

c. Maintenance Performance

d. Maintenance Logistics
Day 2 – 8 hours
Putting the process into action
1. Deciding the boundary’s 

· Why do we partition?

· How far do we go?

2. Functional Block Diagram (FBD) and Partitioning 

· Rules for a Functional Block diagram
· Inputs and Outputs and how they relate to functions

· Create a Functional Block Diagram and document Systems and subsystems parameters

3. Completing a Functional Failure Analysis (FFA)
· Identify all specific functions

· Identify internal and external interfaces

· Identify all functional failures
4. Discuss the purpose of performing Functional Failure Analysis (FFA)
· What you will need

· How to document the information needed to complete the development

· Practice developing and documenting an Functional Failure Analysis (FFA)

5. Failure Modes and Effects Analysis (FMEA)
· Defining Failure Modes

· Defining Failure Effects

· Functional Failures

· Failure Cause 

· Documenting Failure modes and effects

· Rationale and Justification:  Why we made these choices.

6. Decision Logic Tree
· Types of Failures and Failure Consequences
· Types of task we use to address failure

· Task types and the rules of Applicability
· Task types and the rules of Effectiveness

· The three RCM related actions

· Using the Decision Logic Tree

7. Listing Decision Logic Tree tasks for procedure development

· Task Grouping: Grouping task that have similar steps and periodicities into a single maintenance procedure.
· Developing Maintenance tasks steps.

Day 3 – 8 hours
Practice examples – Air Conditioning system and chill water example.  (Examples can be edited to suit the customer’s needs with some advanced notice)
Day 4 – 8 hours
A “Living” Program – continuous sustainment of a Planned Maintenance System
1. Discuss RCM’s role in the Maintenance Lifecycle
2. Discuss Maintenance program components (Policy, Administration, Performance, Logistics) and their role in making sound sustainment decisions

3. Discuss how sustainment decision making is grounded in RCM theory

4. Process for validating/improving existing maintenance task requirements

Practical Examples of review/validation/improvement of existing maintenance procedures
Time Permitting – Practical Examples of Initial maintenance task development

Day 5 – Optional (Customer Choice)
Review

* Three hour written examination (optional – customer’s choice) *
