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Maintenance Strategy



The Changing World of Maintenance



Repair to Reliability Focus



Stage of Failure

Non Tactical

Tactical

Misalignment detected 
by vibration analysis Realignment should have been 

planned & scheduled
Bearings damaged 

due to misalignment Bearings should have been 
scheduled and replaced

Other components 
identified as failed

Catastrophic failure

Proactive
Cost to align

$650.00
Predictive

Cost to replace bearing and align

$2920.00
Reactive

Costs:
• Replace bearing
• Repair collateral damage
• Realign
• Downtime
• Emergency OT
• Expediting parts

$13,345.00
Time

Ref : John Mitchell, Physical Asset Management Handbook
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Maintenance Types



Why Predictive Maintenance is Important?

❑ Degradation of different parts

❑ Although the cost, repair and refurbishment expenses might not be substantial 

but the cost associated with down time is enormous.

❑ Predictive maintenance provides 

✔ Adequate warning of imminent failures

✔ Diagnosing present maintenance needs

✔ Schedule future preventive maintenance and repair works

✔ Minimum downtime and optimum maintenance schedules

❑ Diagnosis

✔ Allow planner to have the necessary spare parts before the equipment 

is disassembled, thereby reducing mean waiting time (MWT)

✔ Can be integrated into the maintenance activities, therefore the usual 

maintenance at specified intervals can be customized based on 

equipment conditions
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Predictive Maintenance Designing Program



Equipment Audit

Ref : Moubray, Mobius



Reliability and Criticality Audit



Criticality

Ref : OREDA, ISO 14224



Failure Modes

Ref : OREDA



P-F Interval

Ref : Noria



Maintenance Task

Ref : Moubray
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Predictive Maintenance Technologies

Ref : Keith Young



Vibration Analysis

“Of all the parameters that can be measured non-intrusively in 

industry today, the one containing the most information on 

machinery health is the vibration signature.”

Art Crawford
Acknowledged expert in the field of vibration analysis

* Measure equipment vibration, look for vibration 

symptom, perform analysis and troubleshot

* Very effective to Detect, Analyze and Confirm plant 

machinery problems. 

* On-line for automated and continuous monitoring 

and protection of critical plant items

* Portable Route based data collection and analysis

* Wireless used for remote monitoring of moving or 

inaccessible equipment

Vibration: 

The ‘pulse’ of the 

machine



Vibration Analysis

Ref : physicslens.com; Mobius



Oil Analysis

Friction Control

Wear Control

Corrosion Control

Temperature Control

Contamination Control

Power Transmission

Reduces Heat Generation 

and Energy Consumption

Reduced Mechanical and 

Corrosive Wear

Protects Surfaces from 

Corrosive Substances

Absorbs and Transfers 

Heat

Transports Particles and 

Other Contaminants to 

Filters/Separators

In Hydraulics, Transmits, 

Force and Motion



Oil Analysis

Ref : Noria



Oil Analysis

• Right machines to sample

• Right sampling frequency

• Right sampling location

• Right sampling procedure

• Right lab selection

• Right tests to perform

• Right alarms and limits

• Right data interpretation strategy



Oil Analysis



Electric Motor Testing

This technology is used to know motor condition in order to 

ensure uninterrupted processes and minimize unscheduled 

downtimes

This test fall into two categories :

• Static / offline tests

• Dynamic / online tests



Infrared Thermography

Infrared thermography is the study of radiated energy using 

a thermal infrared imaging system

The technology uses sensor that are sensitive to the radiated 

electromagnetic energy associated with heat

Infrared thermography is typically used in the following 

applications :

• Mechanical

• Machines, bearings, belts, pipe, valves

• Electrical equipment



Infrared Thermography



Ultrasound

Ultrasound sensor Is used to measure the signal and demodulate it to a frequency 

range within the human range

Ultrasound application :

• Detecting air leaks

• Detecting boiler, heat exchanger, and condenser leaks

• Detecting faulty steam traps

• Detecting ultrasonic and electrical problems

• Detecting lubrication condition



Predictive Maintenance Implementation

 Preparation

 Equipment data collecting

 Equipment database building

 Sampling location

 Routine Test and Exception Test Selection

 Limit Setting / Standard

 Person with special ability and certification

 Data measurement

 Interpretation Data and Analysis

 Decision making & Continuous Improvement
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Study Case #1 – Vibration Analysis



Equipment Data



Measurement Point & Vibration Data



Vibration Data



Study Case #2 – Lube Oil Analysis
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Trend Data



Study Case #3 – Infrared 

Thermography
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