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3.3 Establish a strategic plan to assure reliability of 
existing equipment

Pillar 3 – Equipment Reliability

Identify appropriate analysis techniques

Develop maintenance strategy and tactics
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Maint. and 
Reliability 
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Optimum
tasks
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Availability

Safety
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existing equipment

Maintenance activity types :

Condition-based

Restorative/replacement 

Failure-finding 

Autonomous

etc.
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Maintenance activity types :

o Time Directed (TD) tasks, (Calendar/run time based PMs)

• scheduled restoration tasks

• scheduled discard tasks

o Condition Directed (CD) tasks, (CBM/PdM tasks) (scheduled

on-condition tasks).

o Failure Finding (FF) tasks (operator supported tasks)

o Run-to-Failure (RTF) tasks (economical decision based)
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• For condition-based tasks to be applicable:

• it must be able to detect the potential failure condition.

• And there must be a reasonable, consistent amount of time between the first 

indication of potential failure and the actual failure.

• For time based overhaul tasks:

• There must be an identifiable age at which the component fails.

• And it must be possible to restore the original failure resistance through 

rebuilding or overhaul

• For failure finding tasks:

• The equipment must be subject to a failure mechanism that is not evident to 

personnel during normal operation.
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Task frequency can be summarized in the following questions:

1. How frequently does the failure mechanism that the task is aimed to 

address occur?

2. How much time elapses between equipment failure initiation and 

functional failure?

3. Is there an adequate mechanism to measure the failure progression or 

component degradation?
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Defining Task Interval:
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Proactive Mix of Work

Proactive Mix of WorkOLD PM/CM Percentage
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Condition Based Maintenance: Vibration Analysis
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Condition Based Maintenance: Oil Analysis
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Condition Based Maintenance: Oil Analysis
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Oil Analysis: Key Oil Analysis parameters and related tests
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Oil Analysis: Wear Debris Analysis
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Oil Analysis: Wear Debris Analysis
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o Motor Current Analysis

 Monitoring the motor current during start-up (surge-current) and the 

current trace over time (decay) to detect friction forces.

 A predictive technique used to analyze current and voltage supplied 

to an electric motor or generator to detect abnormal operating 

conditions in induction motor applications.

 Motor current analysis can be used to identify incoming winding 

health, stator winding health, rotor health, load issues, system load and 

efficiency, bearing health, air gap static and dynamic eccentricity and

coupling health
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Condition Based Maintenance Applications Summary
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The use of one or more processes focused on developing reliability-

based maintenance plans is recommended.

Selection may be based on the criticality and failure consequences of 

the asset, system, or process to ensure alignment with the strategic plan
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Reliability Centered Maintenance (RCM)

• A phrase coined more than thirty years a go to describe a cost effective

way of maintaining complex systems.

• The RCM method uses the answers to seven very basic questions to help

determine the best maintenance tasks to implement in an Equipment

Maintenance Plan (EMP).

• RCM is well-proven technique to enhance reliability and safety, and to

optimize the overall maintenance activities performed on site in a cost

effective and applicable timeframe.
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Reliability Centered Maintenance (RCM)

Principle 1: The primary objective of RCM is to preserve system function. 

Principle 2: Identify failure modes that can defeat the functions.

Principle 3: Prioritize function needs (failures modes). 

Principle 4: Select applicable and effective tasks.

1.

2.

3.

Prevent or mitigate failure. 

Detect onset of a failure.

Discover a hidden failure.
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Reliability Centered Maintenance (RCM)

RCM is used to determine the maintenance regime that should be applied to plant

physical assets using that particular asset’s operational context and asset’s

criticality as the important determining factors.

The RCM results will:

• Concentrate preventive maintenance efforts where they will do the most good

• Eliminate maintenance where the assets can be cost-effectively run-to-failure

• Devise the simplest means of maintaining equipment or testing for degradation
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Reliability Centered Maintenance (RCM)

Related Industry Standards

 ISO 14224-2006 Collection and exchange of reliability and maintenance data 

for equipment

 AE JA-1011, Aug 1999 Evaluation Criteria for Reliability-Centered Maintenance 

(RCM) Process

 SAE JA-1012, Jan 2002 A Guide to the Reliability-Centered Maintenance (RCM) 

Standard
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Reliability Centered Maintenance (RCM)
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Function
Functional 

Failure

Failure 

Mode 

(cause)

Failure 

effects
Severity Occ Det RPN

Maintenance 

task

Recomm-

ended 

interval

Transfer minimum 

of 700 L/minute of

process liquid 

from tank A to

tank B

Doesn’t 

transfer any 

liquid

Pump 

Stuck due 

to seized 

bearing

Prouction 

line 

shutdown

S A C

5 1 80

Check and 

Perform 

Periodical 

Vibration 

Analysis

1 Month
1 8 2

3.3 Establish a strategic plan to assure reliability of 
existing equipment

Reliability Centered Maintenance (RCM)

Example FMEA Sheet with Maintenance Task Decided for Process Pump

S = Safety
A = Environment (accident/Environmental)
C = Cost/Production 

ENGINEER ACADEMY 

Pillar 3 – Equipment Reliability

Identify functional failures

3.3 Establish a strategic plan to assure reliability of 
existing equipment

Reliability Centered Maintenance (RCM)

What is an equipment item for? Identify its functions

How can it fail to perform those 

functions?

Does it matter if any of these 

things happen?
N

Y

stop

What would cause them to 

happen?

Identify failures that 

must be defended

Is there an appropriate maintenance 

action to defend against that event?
plan maintenance task

Redesign
N

Y



2/18/2026

28

ENGINEER ACADEMY 

Pillar 3 – Equipment Reliability
3.3 Establish a strategic plan to assure reliability of 

existing equipment

Reliability Centered Maintenance (RCM)

Unlike some other maintenance planning approaches, RCM results in all of the 

following tangible actionable options:

 Maintenance task schedules, which can include:

o Time Directed (TD) tasks, (Calendar/run time based PMs)

o Condition Directed (CD) tasks, (CBM/PdM tasks)

o Failure Finding (FF) tasks (operator supported tasks)

o Run-to-Failure (RTF) tasks (economical decision based)

 Revised operating procedures for the operators of the assets

 A list of recommended changes to the design of the asset
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Reliability Centered Maintenance (RCM)

RCM shifts the emphasis of maintenance from the idea that all failures are

bad and must be prevented, to a broad understanding of the purpose of

maintenance.

• It seeks the most effective strategy that focuses on the performance of

the organization.

• It might include not doing something about a failure or letting failures

happen.

• The RCM approach encourages us to think of more encompassing ways 

of managing failures.
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Reliability Centered Maintenance (RCM) - Benefits

• The primary goal of RCM is to improve asset reliability and
availability cost-effectively.

Reliability:

Cost.

Documentation.

Equipment/Parts

• A new RCM program typically results in a short-term increase in
maintenance costs.

• Understanding and documentation of operations and 
maintenance key features, failures modes, basis of PM tasks, 
related drawings and manuals, etc.

• Another benefit of RCM is that it obtains the maximum use 
from the equipment or system.

• Second most important concern is cost effectiveness, which 
takes into consideration the priority or mission criticality and 
then matches a level of cost appropriate to that priority.

Efficiency/Productivity.
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Reliability Centered Maintenance (RCM)

RCM flow diagram
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Reliability Centered Maintenance (RCM)

RCM project phases
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Reliability Centered Maintenance (RCM)

Criticality Analysis

Criticality — A relative measure of the consequences of a failure and

its frequency of occurrence.

Criticality analysis (CA)—A procedure by which each potential failure

mode is ranked according to the combined influence of severity and

probability of occurrence.
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Reliability Centered Maintenance (RCM)

Criticality Analysis

Method of Criticality based of Risk Concept:

• Risk = Frequency x Consequence

Frequency = # of faults during a specific time period 

Consequence = (Operational Impact x Flexibility) +

Maintenance Costs +

Impact On Safety/Environment)
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Reliability Centered Maintenance (RCM), Criticality Analysis

Criticality Considerations:

Health, Safety and Environment

Economics

Likelihood of Failure and Consequences
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Reliability Centered Maintenance (RCM), Criticality Analysis

The consequence categories are:

• A failure has health or safety consequences if there is an intolerable 
probability that it could kill or injure a human being.

Health & Safety 
Consequences

• If there is an intolerable probability that it could breach any known
environmental standard or environmental requirements for emission and 
effluents.

Environmental 
Consequences

• The magnitude of these effects depends on how heavily the equipment 
is utilized and the availability of alternatives.

Economics
Consequences

• A failure has created public awareness or disturbance on day to day
life of other company or personnel if there is an intolerable probability 
that it could breach public relation.

Reputation
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Reliability Centered Maintenance (RCM), Criticality Analysis
Criticality Model = Failure Frequency x Consequence

Consequence = (Operational Impact x Flexibility) + Maint.Costs + SE Impact )

Failures Frecuency: Mainenance Costs:

> 20.000$

< 20.000 $

2

1

Bad: > 4 failures/year 4

Average: 2 - 4 failures/year 3

Good : 1 - 2 failures/year 2

Excelent: < 1 failures/year 1

Operational Impact

Total stop of the complex 10

Partial stop (plant)

Quality impact

Operational Cost for unavailaibility 

Not impact

6

4

2

1

Security/Environment Impact 

Human Security impact 

Catastrophic Environment Impact 

Major damage to the installation

8

6
4

Minor damage (Incidents) 2

Flexibility Non impact 0

There are not spare 4

Thera are spare in store 2

There are function spare 1



2/18/2026

33

ENGINEER ACADEMY 

Pillar 3 – Equipment Reliability
3.3 Establish a strategic plan to assure reliability of 

existing equipment
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Reliability Centered Maintenance (RCM),
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Reliability Centered Maintenance (RCM),

Task Selection 

Decision Tree
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Reliability Centered Maintenance (RCM),

Task Selection 

Decision Tree
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Reliability Centered Maintenance (RCM),

It is important to perform periodic reviews of these plans and equipment 

reliability performance, and to make adjustments as :

Business needs

Performance needs 

Requirements change.
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Establish reliability specifications

Establish acceptance criteria 

Obtain complete documentation
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An equipment reliability strategy is developed using defined:

Achieve
business
missions

MaintainabilityAvailabilityPerformance

These requirements are translated into reliability specifications and acceptance 

criteria, including documentation requirements, for use in procuring equipment.

They also provide specific guidance for use in the maintenance planning process.
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3.4 Establish a strategic plan to assure reliability of new 
equipment

What is needed for new plant, unit or asset

Pillar 3 – Equipment Reliability

Building Reliability Engineering for Maintenance

Facilitating Asset Condition Management enablers 

Setting bases of Work Execution Management

Being ready for Leadership for Reliability from early stages
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equipment
This includes:

Setting reliability requirements & expectations.

Setting maintainability requirements and specifications. 

Building Asset Register & Information.

Specifying required asset condition information.

Specifying asset condition monitoring requirements and related specifications. 

Setting machinery lubrication & oil analysis requirements.

Building maintenance philosophy and strategy (including conducting RCM).

Preparing computerized work management system (CMMS)
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equipment

The essential first step in assuring reliability over the life of the equipment is 

the documented equipment reliability strategy that is fully integrated into:

The 
equipment 
selection

Procurement

Commissioning 
processes

strategy for new equipment

strategic plan.

ENGINEER ACADEMY 

3.5 Cost-justify selected plans for implementation

Pillar 3 – Equipment Reliability

Conduct cost benefit analysis

Communicate benefits Obtain approval
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3.5 Cost-justify selected plans for implementation
Cost Benefit Analysis

Equipment 
Reliability Plan

Information 
Package

Decision 
Making

Benefits Id
en

tified
an

d
Q

u
an

tified

Values

Costs

Resources

Risks

Cost 
Justification

Business Case

Budget

Resources

Achieve Specified Reliability Requirements.


