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Pillar 3 - Equipment Reliability ’
Concept & strategy

This subject area describes two kinds of activities that apply to the equipment and
processes for which the maintenance and reliability professional isaccountable.

First are those activities used to assess the current capabilities of the equipment
and processes in terms of their reliability, availability, maintainability, and criticality.

Second are the activities used to select and apply the most appropriate
maintenance practices, so that the equipment and processes continue to deliver
their intended capabilities in the safest and most cost-effective manner.
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Pillar 3 - Equipment Rellablllty

Concept & strategy
What is Reliability?
"The(probability that an item will perform a required(functio w1thout failure

unde WM ed period of time:y

“The probability of failure-free performance over an item’s useful life, or a
specified timeframe, under specified environmental and duty-cycle conditions”

“Consistency and validity of test results determined through statistical
methods after repeated trials.”

Often expressed as per mean time between failurg
coefficient. Also called quality over time.

Pillar 3 - Equipment Reliability ’
Concept & strategy
What is Reliability?

Example from Ancient Egypt

"As concerns the gold ring set with an Emerald, we guarantee that for 20 years the
emerald will not fall out of the gold ring. If the emerald should fall out of the gold
ring before the end of 20 years, we shall pay unto Bel-Nadin-Shumu and indemnity
of 10 mana of silver.”

Record found on a clay tablet in Egypt - 429. BC

~SiVIRP CMRP


http://www.businessdictionary.com/definition/item.html
http://www.businessdictionary.com/definition/condition.html
http://www.businessdictionary.com/definition/validity.html
http://www.businessdictionary.com/definition/test.html
http://www.businessdictionary.com/definition/call.html
http://www.businessdictionary.com/definition/overtime.html
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Pillar 3 - Equipment Reliability

Concept & strategy !el

Failures and Performance Relation:

Failures cause significant performance and reliability decrease.
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Pillar 3 - Equipment Reliability
Concept & strategy

What is Reactive and What is Proactive

%

« Treating Functional Failures is Reactive

e Failures and Performance Problems Don’t Happen All of a Sudden.

Fadlures

Potential Fuilires

Near Misses | Cawsald Factors

\ Froactive

Root Caunses  latent Canses e MRP
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Pillar 3 - Equipment Reliability W;} |
Concept & strategy N
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Pillar 3 - Equipment Reliability ’
Concept & strategy e

«P-F Curve - A Base for Maintenance Management
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Pillar @ipment Reliability

3.1 Determine equipmen iability expectations !e

Identify reliability goals ey [DOEEss

expectations

SIRP CMRP
Contfied Mantenance & Relabriyy Profeesone

Pillar 3 - Equipment Reliability

3.1 Determine equipment reliability expectations !@
o

What is Reliability?

Reliability ‘by the book’

Reliability ‘by the bo
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Pillar 3 - Equipment Reliability

3.1 Determine equipment reliability expectations !e

What is Reliability?

Example 1 ‘ N
A hydraulic system, which supports a machining center, has operat-

e ours in thg The ‘plant‘s CMMS sys‘ten.a _indicatgd
that there wer@aﬂures uring this period. What is the reliability of this

hydraulic system if it is required to operate for 20 hours or for 100 hours?

— =

SNRP CMRP
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Pillar 3 - Equipment Reliability

3.1 Determine equipment reliability expectations !e

C/jL
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Pillar 3 - Equipment Reliability

1. Determine equipment reliability expectations !e

What is Reliability?

Series Systems -Reliability
« A system whereby the failure of a single machine shuts down the entire

system is said to be a “series desighed system”

Rs~= R1 xR2 x R3

Rs = 0.93 x 0.91 x 0.80 @

SHVIRP CMRP
ertied Mantenance & Relabiyy Professone

Pillar 3 - Equipment Reliability

1. Determine equipment reliability expectations !e

What is Reliability?

Series Systems -Reliability
« A system whereby the failure of a single machine shuts down the entire
system is said to be a “series designed system”

093 091 080 o0

Rs = R1 xR2 x R3
Rs=0.93 x0.91 x0.80 = 0.677 or 67.7%

~SiVIRP CMRP
ontied Mantenance A Relabiyy Professone



2/15/2026

Pillar 3 - Equipment Reliability

3.1 Determine equipment reliability expectations !e

What is Reliability?

@f\,
AT
r98.6% C)/
A “SNRP CMRP

Rs =@ R 1R2
Rs = 0.93 + 0.80-0.93 x 0.80 £ 0.986

Pillar 3 - Equipment Reliability

3.1 Determine equipment reliability expectations !e

What is Reliability?

What is the expectations for required reliability for airplanes?

How many flights per day?
102,465 flights per day

Reliability Estimates
99% (| 99.90% | 99.99% | 99.999% | 99.9999% 99.99999%
_— ~ ¥
Daily Flights 102,465 1,025 102 10 1 0 0
Monthly Flight! %073,950 30,740 3,074 307 31 3 ( 0
3 "MRP
Yearly Flights 37,399,725 | 373,997 | 37,400 3,740 374 37 4 Vst Prosves.one
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Pillar 3 - Equipment Reliability

3.1 Determine equipment reliability expectations !e

The foundations on which equipment reliability and availability requirements are

formed are:
Business plan goals

Stakeholder expectations

12N _SASRP CMRP
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Pillar 3 - Equipment Reliability

3.1 Determine equipment reliability expectations !e

To enable the development of meaningful and measurable equipment
reliability and availability expectations the following is required:
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities

@ure and track performance

Determine best demonstrated performance
m

SWVIRP CMRP
Conrea Manmtenance & @ iatrdsy Pridresone

Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities

Evaluating equipment reliability begins with selecting:

1 Where to
measure

N—

measure

Consistent and accurate data collection methods are essential

SNVIRP CMRP
Contied Mantenance A Relabiyy Professone
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities

Major factors in establishing a performance measurement system are:

+ Cost of data collection

» Data quality

+ Data completeness

» Extrapolation from partial coverage

* Matching performance measures to their purpose

* Understanding unnecessary influences in the data

+ Timeliness of data for measures

* Use of measures in allocation of funding SENRP CMRP

« Responsibility for measures, and limited control over the process ™"

Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify e

improvement opportunities

Some considerations when measuring asset condition & reliability:

Data Sources:
//—
L @ ﬁ
»

sset
Condition
History

Historical

Analysis

\V

Purchase ¥

History SENIRP CMRP
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities
Some considerations when measuring asset condition & reliability:

Data Sources:

Current

Condition
ﬁ& _SMRP CMRP

Conttied Mantenance A Relabiyy Professone

Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities

Analysis of performance data must also take into account some factors that
may influence performance like:

~SVIRP CMRP

Cenea Mantenance & Qe iabis Prosresony
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Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify e

improvement opportunities

Equipment
condition
information

Equipment condition investigation

Analyze Gaps

Gaps are
candidates
for further
investigation

U _SMRP CMRP
Contfied Mantenance & Relabriyy Profeesone

Established
reliability and

availability
expectations

Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities

Equipment not meeting performance expectations may be analyzed using
a variety of methods:

Root cause analysis

Weibull analysis.

.. etc

~SNIRP CMRP
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities
Root Cause Failure Analysis
Failure definitions and nomenclature (According to ISQ 14224)

change of Reliabllity and

d El
coon S i
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APt STANDAF
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! _SASRP CMRP

Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify
improvement opportunities

Root Cause Failure Analysis

Failure definitions and nomenclature (According to ISO 14224)
failure
=l

irfation of the ability of an item to perform a required function
NOTE 1 After the failure, the tem has a fault

NOTE2  “Failure” 1s an event, as distnguished from a “fault,” which 1s a state

failure cause
root caus
Wmanuhcture, installation, use and maintenance that have led to a failure

SN————
fault
of an item charactenzed by inability to perform a required function, excluding such inability during prevemuve

maintenance or other planned actions, or due to lack of external resources

Conttied Mantenance A Relabiyy Professone
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Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify
improvement opportunities

Root Cause Failure Analysis
Failure definitions and nomenclature (According to ISO 14224)

common-cause failure
failures of different items resulting from the same direct cause, pecurring within a relatively short time, where

these failures are not consequences of another

NOTE Components that faill due to a shared cause nomally fail in the same functional mode. The term common mode is,
therefore, sometimes used It is, however, not considerad to be a precise term for communicating the characteristics that
describe a common-cause failure

Saigsen s>
failurethatis not immediately evident to operations and maintenance personnel

NOTE Equipment that fails to perform an “on demand” function falis into this categaory. It is necessary that such fallures
be detected to be revealed

S GPEWENRE | AVITNT

Contted Mantenance & Relabriyy Professone

Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify
improvement opportunities
Root Cause Failure Analysis

Failure definitions and nomenclature (According to ISO 14224)

itical failure
fai aquipment unit that causes an immediate cessation of the ability to perform a required function

NOTE Includes fallures requiring immediate action towards cessation of performing the function, sven though actual
operation can continue for a short period of time. A cntical fadure results in an unscheduled repar

non-critical failure
failure of an equipment unit that does not cause a

# |
C unction

NOTE Non-critical failures can be categorized as “degraded” (3.7) or “Incipient” (3 26)

of the ability to perform its required

~SiviRP CMRP

Confied Mantenance & Relabrdyy Profeesone
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Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify
improvement opportunities
Root Cause Failure Analysis

Failure definitions and nomenclature (According to ISO 14224)

degraded fallure
failure that does not cease the fundamental function(s), but compromises one or several functions

NOTE The failure can be gradual, partial or both. The function can be compromised by any combination of reduced,
increased or emratc outputs. An immediate repair can nommally be detayed but, In time, such fallures can develop Into a critical
failure If corrective actions are not taken

ciplent fa
%e state or condition of an item so that a degraded or critical failure might (or might not) eventually

be the expected result if corrective actions are not taken
SSVIRP CMRP

Contfied Mantenance & Relabriyy Profeesone

Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify
improvement opportunities

Root Cause Failure Analysis
Failure definitions and nomenclature (According to ISO 14224)

failure data
dataCharatterizing the occurrence of/a failure event
3.18

allure Impact

impactofafailire on an equipment's function(s} or on the plant

NOTE On the equipment level, failure impact can be classified in three classes (cnical, degraded, incipient), see 36 3.7
and 3.26). Classification of fallure impact on taxonomy levels 310 5 (see Figure 3) Is shown in Table 3.

~SNIRP CMRP

Contrea Mantenance & Relabiyy Professone
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities

Root Cause Failure Analysis
Failure definitions and nomenclature (According to ISO 14224)

319

failure mechanism

physical, chemical or other process that leads to a failure
NOTE  SeealsoB22

effect Iy uhnch a failure is observed on

NOTF SeealsoB26

~SiVIRP CMRP
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities

Root Cause Failure Analysis
the problem.
“The Weed”

Above the surface
(obvious)

The Underlying Causes
“The Root”
Below the surface
(not obvious)

./SR'RP CMRP

The word mo!, In root cause analysis, refers ™ ¢ o s uyiisnance & Sisbiny Protresons

10 the underlying causes, not the one cause

17
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Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify
improvement opportunities

Root Cause Failure Analysis

= “Root cause analysis (RCA) is a@)blem solving method
aimed at identifying the reot caus roblems or events.

*RCA isbased on the belief thatproblems are best solved by
attempting to address, correct or eliminate root causes, as
opposed to merely addressing the immediately obvious
symptoms

= Applying corrective measures at root causes will prevent

problem recurrence. However, itisrecognized that complete
prevention of recurrence by one corrective action is not SHVIRP CMRP

always possible.”

Pillar 3 - Equipment Reliability ’

3.2 Evaluate equipment reliability and identify

improvement opportunities
Root Cause Failure Analysis ,
. %&‘ angible roots or component level

roe Physical Root Causes are normally the first root
causes uncovered.)

« Human Roots - Decision errors that result in omission or
commission and almost always cause a Physical Root
Cause to occur. This means they either did something
wrong or did not do something they should have done

+( Latent Roots > Organizational systems that people use
onrake decisions (for example, E%Es, procedures,

instructions, etc.). When those systems have problems
the result can be decision errors

SHVIRP CMRP
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify
improvement opportunities

Root Cause Failure Analysis

NI

Root Cause Example

- ¥
Y [Adhesive Wea ? i
\ Failure
ailure Cause Failur? :
3 / Mechanism Failure Mode
Root Cause Analysis #»

SNVIRP CMRP

Conttied Mantenance A Relabiyy Professone

No labels a Techmaan Application of \ Lack of
icant took wrong wrong 7 lubrication
contam ine lubricant type \._ actio

R\oLCau»s{(s ermedidte
Latent Causes) Cause(s)

Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities
Root Cause Failure Analysis

‘ *Project

Management

~( sEvatuation Table
3 *Affinity Diagrams

sRelationship Digraph
\ *Brainstorming

sBrainWriting
sis-ds Not Table

\ *Why Tree (Fault Tree Analysis)

*5/7 Whys (and test Why Tree)
*Flowchart

= *Fishbone Diagram
dnterviews sTimeline Prots

*Frotect Equipment/Parts *Distribution Histograms

*Documents, Records, Diagrams  *Pareto Charts s'.” CMRP
sCreative Disassenbly of Parts *FMEA / L

sExpert Investigation Contrea Mantenance & Relabiyy Professone
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !e

improvement opportunities
Root Cause Failure Analysis

* Troubleshooting ends at component level highlighting
“Prjmary failure — what failed — component / system
“Féilure mode — why failed - link between symptom and cause

ctions
+RCFA

< Practices
«»Human Factors

% Organization 5!‘1..” CMRP
ertfied Mantenance A Relabiyy Professone

»Environment

Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify e

improvement opportunities
Root Cause Failure Analysis

Useful Tools For Determining Root Cause are:
« Brainstorming <G—
+ Failure Mode and Effect Analysis é/

+ Pareto Analysis (Vital Few, Trivial Many) /
The “5 Whys” <=~

«\Fishbone (Ishikawa) Diagra K
( va) Diagram o~

+ Flow Charts / Process Mapping
. Cause and Effect Diagram <

* Tree Diagram <¢—— é/ ;5.-'..” CMRP
» Event Charting and Causal Factor Analysis ertied Mantenance & Aristriy Prosrescne

20



2/15/2026

Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify e

improvement opportunities

Root Cause Failure Analysis
Five Whys (5 Whys) for Root Cause Analysis

« 5 Whys is an iterative question-asking technique used to explore
the cause-and-effect relationships underlying a particular problem.

« The primary goal of the technique is to determine the root cause of
a defect or problem by repeating the question "Why?“

» Each question forms the basis of the next question.

+ The "5" in the name derives from an empirical obsegwrbﬂﬁp

number of iterations typically required to resolve the problem:u

Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify e

improvement opportunities

Root Cause Failure Analysis
Five Whys (5 Whys) for Root Cause Analysis

Countermeasure
S Why?
S Why?
“Why?

TWhy?

“Why?

Problem Statement P CMRP

21
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Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify e

improvement opportunities

Root Cause Failure Analysis
(Fishbone/Ishikawa Diagrams)

What ?

CAUSES (METHODS) . EFFECT (RESULTS) p . o
ROOL

'\“«J'll,:” ?

“Four M's" Model HoW 7= Causs ~
MAN/WOMAN  METHODS

OTHER > \X > @
~SiVIRP CMRP

ATERIAL MACHINER Cemed Mantenance & Sriatrir

Pillar 3 - Equipment Reliability
3.2 Evaluate equipment reliability and identify
improvement oppo ities »~

4
| Wde Cleananca beh

f 2 Debe
[ PergeansCang

UNSKALED
MANTENANCE
FERSONNEL /

| - - @ X @

— ~— e _—
4- CMRP
antenance & A labisy Proseesone
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !'e

improvement opportunities
Root Cause@ailure Analysis - Tree Diagram (Cause & Effect)

Resujt - < Cause/Resu

/;

Result

Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !@'

improvement opportunities
Failure Bath-Tub Curve

= R

Fallure nfant Constant Wearout

Rat Mortality Failure Rate Failures
/ Failures,

- o
0 T
Time P CMRP

\_ /—/_\% L L J ienance & Relatry Professons
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !@'

improvement opportunities

Failure Bath-Tub Curve

N 2

Initial Break-in period
Pattern D =7%
Time —.I :
Random
Pattern E = 14%

Failure erns Wear out
_ Patiom Ba2% j
g Fatigue
Pattern C = 5% Infant Mortality
Pattern F = 68%
- L———’w‘.“ MRP

LAt a2 & Aelabeiyy Professone
Age Related\t 11% Random(= 89%

T

Pillar 3 - Equipment Reliability
3.2 Evaluate equipment reliability and identify

mprovement opportunities
eibull Analysis .

\

)

~ _SNRP CMRP

«xe o0 a0 9000 Cortiods Mantenance & Rty Professone
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Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify 0

improvement opportunities
Weibull Analysis

The Weibull Analysis procedure is designed to fit
a Weibull distribution to a set o@bservations.

. \/\,\/\
Itiscommonly used to analyze data

representing lifetimes or times until failure.

The horizontal scale isa measure of life or aging.
=OrasTs

2/15/2026

N The Weibull Data Plot
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Start/stop cycles, mileage, one, l@n@s)or

mission cycles are examples of aging parameters.

_—

The vertical scale is the cumulative percentagé

Pillar 3 - Equipment Reliability

improvement opportunities

SNIRP CMRP

q Conttied Mantenance & Relabk

3.2 Evaluate equipment reliability and identify !@'

Weibull Analysis

The Weibull Data Plot
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Pillar 3 - Equipment Reliability ’
3.2 Evaluate equipment reliability and identify 0
improvement opportunities ]
The Weibull Data Plot
Weibull Analysis 0 o [T T TTTTOT -7 T 11T

significant and may provide a clue to the

~Kin Bets ﬁ\t’h‘n’ol l

: u’; ------------ .-.-:-f-’_éé ...........
The two defining parameters of the Weibull £ ‘ LA
line are the slope, beta, and the characteristic |: ~ l
life, eta. The slope of the line, B , is particularly :r. . "
|
=]

109 2,376 143 150

phySiCS Of the failure- lI (1 K NUUIES S0 M0 o0 2000 300 ) R
Thimse-to-Fallure swight e Blowrs O vches-Searts Lamding
|_commangyy SuperSMUTHCIM) 405032
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Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and identify !@'

improvement opportunities

We]buu Analysis O Hou;ton Light Rail ‘P:c’c:l.dent? .
T Craow/IEC/A B ——
: i._(ixnpmvumnu
; |Cusp Qoours Lats NMaroh

o
e

o :'Ol Nith Implementation

c [of Temas AGM's Pindings:

Ol 0 indicates infant monality g i i

|Avoade 238-78#157 Accidente

After ngrc rammmnts |

[} = 1.0 means random failures (independent of age) | = =
@ 1.0 indicates wear out failures il e R A laiis
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£ ! -
v l‘lt e
L3 0.00440
il ans u -0
)

Timw (Total Cumulative Days)

26



2/15/2026

Pillar 3 - Equipment Reliability

3.2 Evaluate equipment reliability and
identify improvement opportunities

Weibull Analysis

The primary advantage of Weibull analysis is the ability to

provide reasonabl(accurate failure analysistand failure
forecasts with extremely small samples.

Another advantage of Weibull analysis is that it provides a

simple and useful graphical plot of the failure data.

SNVRP CMRP
entfhed Mantenance A Relabiyy Professone

Question 1

Which of the following is the primary purpose of calculating Mean Time Between Failures
(MTBF) for critical equipment?

To determine spare parts inventory levels

To measure average uptime and reliability performance

To identify operator training needs

To schedule preventive maintenance tasks

Correct Answer: B

~SiVIRP CMRP
ontied Mantenance A Relabiyy Professone
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Question 2

When analyzing failure data, which statistical tool is most appropriate for identifying
whether failures follow a random pattern or are influenced by specific causes?
Pareto chart

Weibull analysis

Fishbone diagram

Control chart

Correct Answer: B

~SVIRP CMRP

Confed Mantenance & Qeiabiyy Profeesone

Question 3 2

. /c - LY .. .
A plant’s centrifugal pump showsfrequent seal failures) Reliability engine ecommend
root cause analysis. Which improvement o tunity aligns best with Pillar 3 objectives?

A. Increase preventive maintenance fr —
B. Replace seals aded material and redesign flush plan—
C.Train opera on pump startup procedures only —

D. Stock addition

. are seals to reduce downtime -
Correct Answer

SNVIRP CMRP

Contfhea Mantenance & Reiabiyy Prode "
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Question 4

initiatives? X
. ntenance labor hours

D. Number of
Correct Answgr: C

SNIRP CMRP

Confted Mantenance & Relabd

Questlon 5
g 3 ity-a sessment engineers discover that 80% of ¢ ime is caused by

des: What is the most effective next step?
~———

C Replace all equipment with newer models

D. Focus only o ucing MTTR for minor failure
Correct Answef: B

~SiVIRP CMRP

Ceonmea Mantenance & Qe iabiry Pro
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Pillar 3 - Equipment Reliability

3.3 Establishs ategic plan to assure reliability of !
existing equipment

Develop maintenance strategy and tactics
9

~SiVIRP CMRP

Contted Mantenance & Relabriyy Professone

Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of !e

~ X

existing equipment

¥

REEI Y

Optimum I
I

tasks

Maint. and
Reliability
plans

\

/

SHVIRP CMRP
Contea Mantenance P 0y

A Relabrny Professone

Availability
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Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of !e

existing equipment

Maintenance activity types :

~SVIRP CMRP

Contted Mantenance & Relabiy

Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of !
existing equipment

Maintenance activity types :

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

« scheduled restoration tasks L~
« scheduled discard tasks =

o Condition Directedasks, (CBM/PdM tasks) (scheduled
“y . > »
on-condition tasks).

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

— 2}
o Run-to-Failure (RTF) tasks (economical decision based) EXRSRP CMRP
_’\/\—\_/\ : -m'\v--,u1:-|r~m'vliv‘nm:,i'vrr«w-r-»\
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Pillar 3 - Equipment Reliability ’
3.3 Establish a strategic plan to assure reliability of
existing equipment
» For condition-based tasks to be applicable:

» itmust 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.

e 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 thatﬁ!!gﬁdmeg
personnel during normal operation.

Pillar 3 - Equipment Reliability ’
3.3 Establish a strategic plan to assure reliability of
existing equipment

Task frequency can be summarized in the following questions:

1 w frequently does the failure mechanism that the task isaimed to
address occur?

2. How m ime elapses between equipment failure initiation and
functional failure: @

3. Isthere an adequate mechanism easure the failure progression o
— e

component degradatien?
—_ "

f%/ ~SMRP CMRP

X
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Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of
existing equipment

\

Defining Task Interval:
Failure Patterns

Failure Pattern with traditiona)f ime Based Management

] ; [

. A
I o
Failure Pattern with Conditio nal Based Management

]k {. _SAMRP CMRP
Contfied Mantenance & Relabriyy Profeesone

Faiure Probabilty

Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of !
existing equipment
goon'::t‘m:t?}(:) 7% Repair or Replace @ @

Change in
Parformance
> ' F | /impending
y \ = o >
. " X
' '

Inspectipn Frequency
fone-tird of P inerval)

Defining Task Interval:

Condition Based Tasks:

—-’ Operating Performance

\ 0 Failed v

e
ﬁ Time (Depandieg on the stustion this can be th'l)mms 10 months. |
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3.3 Establish a strategic plan to assure reliability of
existing equipment e

Defining Task Interval:

Condition Based Tasks:

-F interval:
0) ths *

= |

Time ——>»

Time —»

Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of
existing equipment

Maintenance Activity Types: Condition Based Maintenance

©

m@c Tallue

arn delected ]
“Vibration Ahalysis detects failure pattern |
il analys)s detects degradation | K
[ Noticeable noise increase | (
Noticeable heat increase | e
1 [Mechanical looseness noticed |
w 4
:
f [Sacondary damage noticed |
| Failure of equipment | CMRP

htatriyy Professone

Nett P-F
terval: 3
onths

F

2/15/2026
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Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of !e

existing equipment

Maintenance Activity Types: Condition Based Maintenance

mnnvmmv

Acoustic F interval 1-8.mon Them phy Thermal
Emissions
llnmnd prmal iss lmuvd 1-3 months

T ) | Audible noise P-
A
Hoat by touch P-
| Finmterval 15
,\( | SR | 9s
Predictive Protocnvo W

Domain ‘
[ Enmlmuon Idcnlmcitlon ;....,,; |
Program program (bearing sozos /g nRP CM R P
] PLUS & F Conttieg Mantenance & Relabry Professons
Coflawral Damage +
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