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

Maintenance activity types

o Time D1rectecLIB_;asks Calendap/run time based PMs)
» scheduled restoration
» scheduled discard tasks

o Condition Directed asks, (CBM/PdM tasks) (scheduled
~— —_—_—
on-condition tasks).

o Failure Finding fasks (operator supported tasks)%

asks (economical decision based) E£XSRP CMRP

\'K’\_/“
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3.3 Establish a strategic plan to assure reliability of
existing equipment
» For_condition-based tasks to be applies

+ itmust be able to detectthe potential failure
= "~

. And there must be a reasonable, consistentamount of time between the first
ation of potential failure and the actual failure.

* And it must be possible to restore the original failure resistance through
rebuilding or overhaul

» For failure findi s:
» The equipment must be subject to a\failure mechanism hatﬁa!@l?q&m&’

personnel during normal operation.
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3.3 Establish a strategic plan to assure reliability of
existing equipment v

—C
ask frequency can be summarized in the following questions: ﬁ%»

address-occur? E
2. How much time elapses between equipment failure initiation\and
functional %W\T =
Y

— e = -
3. Isthere an adequate mechanism_to measure
component degradation?

SWVIRP CMRP
Confed Mantenance & Qeiabiyy Profeesone
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existing equipment

Defining Task Interval:
Failure Patterns

/_\& Failure Pattern with traditional Time Based Management
L L m L
! W Time\—/ ;

é Failure Pattern wit Conditional Based Management

49
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Defining Task Interval:

Condition Based Tasks:

_" Operating Performance

' ﬂmi! (Depanding cn the shuation this can be Som hours 1o monihs |

Defining Task Interval:

Condition Based Tasks:

I rval:
1 month
et P-

I £ interval:
i 8 months

/‘W

Time —>» Time —»
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Maintenance Activity Types: Condition Based Maintenance

Ultrakanic fallure pattern detected |
i Vibratjon Analysis detects failure pattern |
@ana_lyﬂs detects degradation |
= [HNoi Ao naERETS
’ > [Noticeable heat increase |
| Mechanical looseness noticed |
“

| Secandary damage noticed |

| = Installation

| Faijure of equipment | CMRP

tabriyy Professone
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Maintenance Activity Types: Condition Based Maintenance

Changes in Vibration P-
Acoustic F inserval 1-6 months

me Thermal
Anomal s interval 1-3 months

hs

SNIRP CMRP
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Proactive Mix of Work

Planned
Reactive,
15%

PDM, 15%

PM Results,
15%

PDM
Results, 35%

OLD[@ercentggg oactive Mix of Work : /s'-'m CMRP
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Condition Based Mai nce: VibrationAnalysis

Vibration Analysi

application and benefits in a total plant program.

This technique uses the noise or vibration created by mechanical
equipment and in some cases by plant systems to determine theirSIvURP CMRP

Contfied Mantenance & Relabrity Profeesone

actual condition.
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Condition Based Maintenance: Vibration Analysis

Magnitude of Vibration is Expressed As

o
Fgurs 6,53, Typiosd visraficn huracducen

The total distance traveled by the vibrating part from one extreme limit of travel to
it of travel. This distance is also called the “peak-to-peak displacement.”

————
A meastrement of the speed at which a machine or machine component is moving as
s-agcillating matipn.

: B, : ) B I . .
Acceleration =fhe Yate of change of velocity. Recognizing that vibrational forces are cyclic,

hoth the magfitude of displacement and velocity change from a neutral or minimum value to
some maximum. Acceleration is a value representing the maximum rate that velocity (speed of
the displacement) is increasing.

)

resone

3.3 Establish a strategic plan to assure reliability of
existing equipment
U_/_'
Condition Based Maintenance: Vibration Analysis 68‘(
Magnitude of Vibration is Expressed As 6 ?

Pillar 3 - Equipment Reliability ’
[/

e S N
Figure 6.5.@omple of graph breaking down vibration level at different “IRP CMRP

: Med Mantenance & e sty Proseesone
frequencies
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Condition Based Maintenance: Vibration Analysis

Magnitude of Vibratjor pressed As

: n‘rp%is)mﬁortant, but change in amplitude is more important

mAn indication of the structural response

* Use phase to learn more about the fault and check for resonance

JAn indication of the nature of the fault
afe available to interpret the pattern

SNVIRP CMRP
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Condition Based-Ma

nfenance: Vibration Analysis

Examples of typical hand-held
vibration sensing mebers. Nole
readout providing immedicts
loved inchcotion

o Visraon Aralyzer - Note bquid oryaal
disploy provding adual vitrotos wowelorm
irformation in adkdtion ko machine condtion
anchyficd copabiies.

SMVIRP CMRP
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3.3 Establish a strategic plan to assure reliability of
existing equipment »o(\

Condition Based Maintenance: Vibration Analysis ﬁ 5

A selection of common detectable failure m %r;/
W o
/mbalance a peak at shaft speed.

Misalignment: typlcally@(‘(@& 3x shaft speed
Looseness: often at 1x or 2x shaft speed {\09)\
NN

@ higher frequency peaks typically betwéen 2 KHz and 5 KHz depending MRP
on shaft speed and transducer resonance, Sy Pruliestons

Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of !
existing equipment
Condition Based Maintenance: Vibration Analysis

Electrical Problems: synchronous frequency and side bands. /

{

SERR NS

Gear Damage: dear mesh frequency Ylepending on shaft speed and numb
side bands.

Oil Whirl: approximately half shaft speed. %

Blade Damage: number of blades by shaft speed.

Cracked Shaft: typicail shaft speed. /

CMRP

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

Condition Based Maintenanc

: Thermography

Temperature measurement (Thermograph) is a useful indicator of electrical or mechanical
condition such as the load applied to a thrust bearing. As a bearing fails, friction causes its
temperature to rise, The use of infrared cameras or installing thermocouple sensors in the
housing of a bearing and measuring temperature changes within the bearing or lubricant

allows problems to be recognised early (potential failure).

SNVIRP CMRP

Conttied Mantenance A Relabiyy Professone
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3.3 Establish a strategic plan to assure reliability of !
existing equipment

Condition Based Maintenance: Thermography

* Allows the condition
monitoring technician
to determine if fault
conditions exist in
mechanical, electrical
and plant process
applications.

~SVIRP CMRP

Cenea Mantenance & Qe iabis Prosresony
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Condition Based Maintenance: Thermography

Infrared thermography
allows the technician to
determine if an object is
hotter that it was (or hotter
than it should be).

» Temperature readings can be
taken two ways: spot
radiometer or thermal
imaging camera.

SIRP CMRP
onthed Mantenance & R labiyy Professone
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Condition Based Maintenance: Thermography

» Thermography provides and entire color code image: the
temperature scale is set so that the cooler temperatures are

12
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Condition Based Maintenance: Thermography

® Steam Systems * Environmental

- Boilers Tater discharge patterns
® Refractory - Air discharge patterns
® Tubes * Morors and rotating equipment
- Traps - Bearings
Example - Valves ® Mechanical tailure
Applications - Lines / ¢ lmproper lubrication
® Heaters and furnaces - Coupling and alignment problems
- Refractory mspections - Electrical connections on motors

- Tube rcﬂndl-!V - Air cooling of motors
- Vessel levels 4 L
ertea Mantenance & @ iabid, Prodvesone

- Pipeline blockages

Pillar 3 - Equipment Reliability ’

3.3 Establish a strategic plan to assure reliability of

existing equipment
Condition Based Maintenance: Thermography \\L

Example
Applications

Figure 6.2.6. Warm inboard motor bearing. Image taken in a manner to readily
compare IR images of several running motors. >

13
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existing equipment
Condition Based Maintenance) Thermography BL

Example
Applications

Figure 6.2.7. Possible gearbox problem indicated by white area defined by arrow.
Design drawings of gearbox should be examined to define possible cause of elevated
temperatures. ‘MRP

Certfea Mantenance & Qeiabisy Proseesons
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3.3 Establish a strategic plan to assure reliability of !
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Condition Based Maintenance: Thermography

= Temperature will increase when there are “shorts”, high
resistance joints, or excessive current flow. Applications
include:

-
Exam pl e Cemponents Components
Applications 3 phase power distribution Fuse boxes
Cables and connectors Relays and switches
Mor_s/_ w‘“’
Substations Circuit breakers
Controllers Transformers
—— 4 R NN ST .
Motors Battery banks &‘” CMRP
-¥_ Contfied Mantenance & Relabiyy Professons
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3.3 Establish a strategic plan to assure reliability of !
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Condition Based Maintenance: Thermography

= These components are monitored in order to detect the
following fault conditions.

Example Unbalanced loads Harmonics

Applications Underspecified components  Loose or corroded

(e.g. fuses) /i connections with increased
resistance in the circuit

Insulation failure Overloaded systems/excessive

‘ CMRP
Wiring mistakes Component failure o & Rdabin: Prolbiekng

Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of !
existing equipment
Condition Based Maintenance: Thermography !

¥

Example
Applications

Figure 6.2.4. Air breaker problem. Note femperature difference between these air
breaker contacts seen inside green circles.
< aPRWENAE VMRP

eed Martenance & Qe iy Provres one
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3.3 Establish al strategic plan)to assure reliability of
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Condition Based Maintenance: Thermography

Example
Applications

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

Condition Based Maintenance: Ultrasonic Inspection

Very high frequency, acoustically transmitted vibration is measured wit igh frequency
piezoelectric sensor. This sensor is excited by compression waves produced by metal-to-
metal contact and by metal as it mechanically fails. The acoustic flow detection signal is
conditioned to produce outputs which can be measured as numerical values on a meter.
These measurements are used to judge the overall condition of a bearing and evaluate

local defects. This technique is highly effective in very early detection of bearing failure.

SNWVIRP CMRP
ertiea Mantenance A Relabiyy Professone
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Condition Based Maintenance: Ultrasonic Inspection

Parabolic dish used with

ultrasonic detector greatly Typical hand-held ultrasonic detec- -
extends detection range tor. piviRP CMRP
Contea M 0

antenance & Relabiyy Professone

abilities.
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Condition Based Maintenance: Ultrasonic Inspection

-

il Gearbox 2 .
(/ ~SNIRP CMRP

antenance & Relabiy Proseesony
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existing equipmen

Condition Based Maintenance! Ultrasonic Inspection

Ultrasonic detection can be used
to locate underground system
leaks and detect heat exchanger /g‘.b” CMRP

tube leakage‘ Contied Mantenance & Relatrty Profeesons
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existing equipment
Condition Based Maintenance: Ultrasonic Inspection

e Mechanical inspection

7 AL S
/ Y G ® Bearings

= ® Lack of lubrication
Example B 2x : ~ * Pumps
Applications o2 * Motors

From steam trap faults and ® Gears/Gearboxes

Ive leakage to compres:

proklems, ulfFEasonic detection ® Fans

can beUsed o find a variety

of problems 'hj'u?'me * Compressors Y

ultrasonic signafurés.

M * Conveyers.

18
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Condition Based Maint

Electrical Applicatio

® Arcing/tracking/corona
~—

Tr ansformers

/ Insulators
/Pl l’hL ads

Iumn n boxes

Example
Applications

sonic Inspection

Mechanical devices are not the only

S Circuir breakers.
sources of ultrasonic emission. Electri- /
cal equipment will also generate vitra

sonic waves If arcing/tracking or
corona are present,

Pillar 3 - Equipment Reliability ’

3.3 Establish a strategic plan to assure reliability of

existing equipmen
Condition Based Maintenance Oil Analysis
S

Monitoring oil condition warns of an increase in foreign substances, such as water,

(>2.5%) which can degrade the lubricating properties of the oil and cause bearing
failures. It also detects the presence of metallic particles carried into the oil stream. These

metallic particles are analysed to determine which part of the machine is wearing and how

fast. Particle Counting and Ferrograph are two analysis techniques.

~SVIRP CMRP

Cenea Mantenance & Qe iabis Prosresony
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Condition Based Maintenance: Oil Analysis

/\

Typical oil analysis equipment
available from several different
vendors.

-

/Su‘v'” CMRP

Conred Mants » A Relabeiy Pro

Plllar 3 Equ'

\

» ment Rellablllty

Analytical Techniques

| LNF*, Ferrography, Wear Debris Analysis (WDA)
!

Particle count, LaserNet Finey (LNF)*
)

| Fuel Smffer*, Gas Chromatography (GC)

fared (IR)*, Karl Fischer Ttration (KF)

Q Degradation

Viscosity* WRP
Ty Proseesone

Titration, IR*

20
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Oil Analysis: Wear Debris Analysis

~>iviRP CMRP

Contfied Mantenance & Relabriyy Profeesone

Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of
existing equipment

Oil Analysis: Wear Debris Analysis

¥ B e T o | . é"\ e Je - R
Steel Cutting Particles @ 500X Steel Sliding Wear Particles @ ||Steel Fatigue Chunk Wear Particles
“— Sized5-65Mticrons 500% 51 icrons @ 500X Sized 5- icrons

SiviRP CMRP

Contfied Mantenance & Relabrity Profeesone
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Motor Current Analysis

or current during start-up (5? gfcutrent) and the

= Monitorin

= A predictive technique used to analyze current and voltage suppligd
to an electric motor or generator to detect/abnormal operating \,\\\'5
\

health, stator winding health, rf A
_heatt )
efficiency, bearing health, air gap static and
coupling health

Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of !e

existing equipment

Condition Based Maintena Applications Summary
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Condition Based Maintenance Applications Summary
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Condition Based Maintenance Applications Summary
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3.3 Establish a strategic plan to assure reliability of !e

existing equipment

The use of one or more processes focused on developing reliability-
based maintenance plans isrecommended.

Selection may be based on the criticality and failure conseguences of

Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of ’e

existing equipment
Reliability Centered Maintenance (RCM)

* A phrase coined more than thirty years ago 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 o jte.dn.a_ C
P P SRR ok

effective and applicable timeframe. ke Ma

24



2/18/2026
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3.3 Establish a strategic plan to assure reliability of
existing equipment
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 3function needs((failures modes).

Principle 4: Select applicable and effective tasks.

o
1. Prevent or mitigate failure. /

2. Detect onset of a failure.

SHVIRP CMRP
3. Discover a hidden failure.
Pillar 3 - Equipment Reliability ’
3.3 Establish a strategic plan to assure reliability of

existing equipment
Reliability Centered Maintenance (RCM)

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

ysical 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 fdPOSSRAA 4EI6RP

25
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3.3 Establish a strategic plan to assure reliability of e
existing equipment
Reliability Centered Maintenance (RCM)

Related Industry Standards

e 150 1422442006 Collection and exchange of reliability and maintenance data
for equipment

o A, Aug 1999 Evaluation Criteria for Reliability-Centered Maintenance
\_\/fN\
(RCM) Process

o SAE, Jan 2002 A Guide to the Reliability-Centered Maintenance (RCM)
Standard SSVIRP CMRP

Contted Mantenance & Relabriyy Professone
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existing equipment
Reliability Centered MaintenanceM\

_* What are the functions and associated performance .
/ standards of the asset en its present operating context

[« In what ways does it fail to fulfil its functions?

L~
* What causes each functional failure?

"« What happens when each failure occurs?

|+ In what way does each failure matter? I

* What can be done to prevent each failure? .~

* What Should be doneAT a suntyuble preventive task
cannot be found? e

26
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3

existing equipment
Reliability Center i

Example FMEA Sheet with Maintenance Task/éecided for Process Pum
N X AN A
P A ailure . . Recomm-
" unctional Failure S 5 aintenan ended
unction 3 cc
Failure effects task
(cause\ _/ L/ /J N == &nterval

ﬁ'ra I minimum fﬁ (C
of 700 L/mjinute of Prouction N
( processTiquid

[S)
%
s | (N2 [

Perform
Periodical
Vibration

-y 1 ®

S = Safety

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

Pillar 3 - Equipment Reliability ’

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 Identify functional failures
/ functions?
-Does it matter if any of these N stop
/ things happen? ’

- What would cause them to L+ Identify failures that
/ happen? must be defended

Is there an appropriate maintenance
action to defend against that event?

[N

L Redesign

SRP
RSN plan maintenance task® @ ® =8 ‘_CM,BP .
rted Mantenance & Relabiyy Pro‘essone
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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:

e 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)

e Revised operating procedures for the operators of the assets

o A listof recommended changes to the design of the asset SF'QRPCMRP ,,
Pillar 3 - Equipment Reliability ’
3.3 Establish a strategic plan to assure reliability of

existing equipment
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.
» |t 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

oL |
of managing failures. ' sr" CMRP a

28
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3.3 Establish a strategic plan to assure reliability of !'

existing equipment
Reliability Centered Maintenance (RCM) - Benefits

S e The prim is to improve asset reliability and
Reliability: availability cost-effectively. —

maintenance costs.

e A new RCM program typically results in a short-term increase in

« Understanding and documentation of operations and

Documentation. maintenance key features, failures modes, basis of PM tasks,

related drawings and manuals, etc.

q » Another benefit of RCM is that it obtains the maximum use
A AP S from the equipment™or system. o
Efficiency/Productivity. takes into consideration the priority or mission criticality and

Pillar 3 - Equipment Reliability

» Second most important concern is cost effectiveness, which

then matches a level of cost appropriate to that priority.

3.3 Establish a strategic plan to assure reliability of !'

ex1stmg equ1pment " oun
Reliability Centered Maintenance (RCM)' | ' A/

Select Systens Boundary
. /
¢ Delermine System FuncSorm
. nd Funcional Falure ) /

S— ]
Cetucaity . Pactom Fadure Mode Effects

RCM flow diagram

Mt | and Criscably Analyasis  Avest Ut
L]
YE AR
Ichnetty . - 7 At % /| Perform Nea-Crtica
_ Falue Caveos Cnteat? -~ Evaluaton
* x
3 NO NO £ X YES
L A Yo
ot Efncten?- Faken?
, | ~SNIRP CMRP
.
Do Planned Implamant Dasign Define Bankc Yasks w'"{g_ﬁ'ﬁ Mantenance & Relabdyy Professone

Mainkonance Tasks Changes
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3.3 Establish a strategic plan to assure reliability of e
existing equipment
Reliability Centered Maintenance (RCM)

RCM project phases

R

%

s

Phased timeline of an RCM project for early impact P CMRP

— L

Iw\

Pillar 3 - Equipment Reliability ’
3.3 Establish a strategic plan to assure reliability of
existing equipment
Reliability Centered Maintenance (RCM)
Criticality Analysis

Criticality — A relative measur the consequences of a failure and

its frequency of occurrence.
\_—//\
Criticality analysis (CA)—A procedure by which each potential failure

mode isranked according to the combined influence of severity and
probability of occurrence.

~SiVIRP CMRP

Conteg Mantenance A Relabiyy Professore
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Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of !'
existing equipment
Reliability Centered Maintenance (RCM)

Criticality Analysis

\&Method of Criticality based of Risk Concept:

» Risk/= Frequency ¥ Consequenc
Frequency = # of faults during a specifi

(Operational Impact x) +
i

/Maintenance €osts + “SMRP CMRP

%.pact On Ea%?Environment) thed Mamtnance & At

Pillar 3 - Equipment Reliability ’
3.3 Establish a strategic plan to assure reliability of e
existing equipment
Reliability Centered Maintenance (RCM), Criticality Analysis

Criticality Considerations:
\_—’—’\/—\

Health, Safety and Environment
Economics

Likelihood of Failure and Consequences
L ~_
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Pillar 3 - Equipment Reliability ’
3.3 Establish a strategic plan to assure reliability of
existing equipment
Reliability Centered Maintenance (RCM), Criticality Analysis
The consequence categories are:

Health & Safety « A failure has health or safety consequences if there isan intolerable
Consequences probability that it could kill or injure a human being.

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

Environmental
Consequences effluents.

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

« A failure has created public awareness or disturbance on day to day
Reputation life of other company or personnel if there is an intolerable probability
that it could breach public relation. etiect Maivkiase & Pt B

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

Reliability Cen inten CMy; {ticality Analysis
riticalit ailure Frequel Consequence,
Conse ce)= (Operational Impact x Flexibility) + MaintCosts +(SE/Impact )

y Model
-
Failures Frecuency: /_’ Mainenance Costs: /

" Bad: > 4 failureslyear > 20.000% 2
Average: 2 - 4 failures/year
Good : 1 - 2 failures/year
Excelent: < 1 failures/year
Vi

Total stop of the complex

Partial stop (plant) ¢/
Quality impact 7

Security/Environment Impact
Operational Cost for upavailaibility Human Sequrlty |_mpact
Tmpact Catastrophic Environment Impact

/ Major damage to the installation

/ Minor damage (Incidents) 2 L
Flexibility % Non impact 0
There are not spare

¢ X SNIRP CMRP

Thera are spare in store ¢~ 2
1 Confied Mantenance & Relabrdyy Profeesone

< 20.000 $ 1

BN e A

PNAO

There are function spare (-

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

Reliability Centered Maintenance (RCM), Criticality Analysis
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Pillar 3 - Equipment Reliability ’

3.3 Establish a strategic plan to assure reliability of
existing equipment

Reliability Centered Maintenance (RCM),

e e g, | [F £|__cmmomw {3, g
i ol HE N s e e

Acton ety
3 HEEE
rumne) AL
Step 1
What
swz are the
Cause(s)?
What can go wrong?
+ No Function
+ PartialiOver Step 3
Over Time
+ Intermittent
+ Uinnded P CMRP
ance & Relabiy Pro‘essone
1
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Pillar 3 - Equipment Reliability

3.3 Establish a strategic plan to assure reliability of

existing equipment
Reliability Centered Maintenance (RCM),
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Pillar 3 - Equipment Reliability ’

3.3 Establish a strategic plan to assure reliability of

existing equipment
Reliability Centered Maintenanc

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

reliability performance, and to make adjustments as :

SNVIRP CMRP

Cenea Mantenance & Qe iabis Prosresony
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Pillar 3 - Equipment Reliability
3.4 Establish a strategic plan to assure reliability of
equipment

‘ Establish reliability specifications '

e

Establish acceptance criteria .

P

Obtain complete documentation

/SVIRP CMR

Contiied Mantenance & Relabriyy Profeesone

Pillar 3 - Equipment Reliability
3.4 Establish a strategic plan to assure reliability of
equipment

An equipment reliability strategy is developed using defined:

Achieve
business
missions

Availability Maintainability

=~

Performance

These requirements are translated into reliability specifications and acceptance
criteria, including documentation requirements, for use in procuring equipment.

~SivIRP CMRP

They also provide specific guidance for use in the maintenance-ptanning-process.
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Pillar 3 - Equipment Reliability

3.4 Establish a strategic plan to assure reliability of
equipment

What isneeded for new plant, unit or asset

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

~SiVIRP CMRP

Contted Mantenance & Relabriyy Professone

Pillar 3 - Equipment Reliability
3.4 Establish a strategic plan to assure reliability of
equipment
This includes: 5

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).

SVMRP

vy Profeesone

Preparing computerized work management system (CMMS)
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Pillar 3 - Equipment Reliability

3.4 Establish a strategic plan to assure reliability of
equipment

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

the documented equipment reliability strategy that is fi egrated into:

strategic plan. s

equipment
selection

Commissioning
processes

strategy for new equipment

T—

Pillar 3 - Equipment Reliability

3.5 Cost-justify selected plans for implementation e

Conduct cost benefit analysis

Communicate benefits Obtain approval

~SNIRP CMRP

Confied Mantenance & Relabrdyy Profeesone
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Pillar 3 - Equipment Reliability

3.5 Cost-justify selected plans for implementation
Cost Benefit Analysis

Equipment Information Decision
Reliability Plan Package

e —— N~——
Benefits __————
‘ | Business Case |
g N ..
o

7
/ A
: P cvee

Achieve Specified Reliability Requirements. | Sam"—"—"
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