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Introduction to 
Asset Efficiency Optimisation
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Corporate level

Production & Operations

Reliability & Engineering

Maintenance

Procurement

Suppliers

Strategic
Needs
(AEO)

Traditional 
Needs

(Products &
Services)

- Centralisation
- Investment/ROI
- Cost reduction

- Process Efficiency
- Quality, Delivery

- Predictability
- Reliability

- Planned Maint.
- Overhaul
- Budget/Costs

- Products
- Services
- Solutions

Understanding our customer perspective
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Increased Productivity (improved Uptime)

Reduced Total Costs (Life Cycle Cost)

ROI (more profit & less avoidable costs)

Integration (Technology, Process and People)

Key drivers
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Profit

Cost of Plant

Time

Operating Cost

Revenue

Payback Point

Why do we conduct Maintenance ?

Cost & 
Revenue
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Payback Point

Downtime

Payback Point

Increased cost to repair 
machinery

No revenue with Plant down

Profit ?

Why do we conduct Maintenance ?

Cost of Plant

Time

Cost & 
Revenue
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Purchasing

•Ensure product life cycle costs
•Increase service level
•Quality services
•Reduce inventory

ASSET

PERFORMANCE

Management

•Strategy
•Business cycles
•Shareholder value

Maintenance

•Service response 
•Perform precision work
•Maintain asset
•Control costs

Finance

•Budgets
•Compliance
•Reduce admin costs
•Cash flow-ROI

Safety/ 
Environment

•Reduce emissions
•Reduce energy usage
•Assure compliance
•Avoid hazards

Reliability

•Increase asset efficiency
•Increase machine uptime
•Reliability systems

Operations

•Increased production
•Production quality
•Comply w/ maintenance 
schedules
•Cost effective

Engineering

•Re-design current assets
•Coordinate maintenance needs
•Control projects
•Reduce capital outlay.

What are your priorities?
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PRMRCM

PdM

TPM

MTBF

VA  

CBM

KPI

PM 

OEE 

The language of Maintenance today
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Reliability Issues (Design)

Pre-Defined Priorities

Maintenance Strategy Project Business Goals

Preventive Maintenance (time based)
Proactive Reliability Maintenance
(predictive and corrective)
Operator Driven Reliability (observations)
Run to Failure (reactive maintenance)
Root Cause Failure Analysis

PM =
PRM =

ODR =
RTF =

RCFA =

Maintenance 
Strategy Plant Asset Management and

Maintenance Program (Living Program)
PM          PRM          ODR          RTF R

C
FA

Data Collection and Analysis

Information Integration and Decision

Work Order Generation Corrective
Maintenance

Operators
Initiators

Planning

Rolling Schedule

Standard Job Plans
and Procedures

Spare Parts 
Alignment

Work Execution

Post Maintenance Testing

Update Program

Work 
Identification

Work 
Control

Work
Execution

SKF AEO workflow process
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Maintenance maturity
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SKF Client needs analysis (C.N.A.)
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It delivers: 
• A PLAN for Asset Maintenance & Management

• Where Asset Efficiency is Optimized to the clients' Business needs

It defines the:
• MAINTENANCE STRATEGY - justified by the business goals

• TECHNOLOGY & SKILLS - required to deliver it

• PROCESSES applied - right technique, right equipment, right time

• TASK LIST – More, Less, Different maintenance activities

What is Asset Efficiency Optimization?
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Reliability improvement?
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Proactive Reliability Maintenance

Predictive Maintenance 
(PdM) PRM Correction & KPI’s

Diagnostic & Root Cause 
Analysis (RCFA)

Operational Review

Proactive reliability maintenance (PRM)
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Design
Pump Selection
System design
Shaft stiffness
Seal housing
Seal selection
Impellor size
Suction design

Maintenance Operation16%

22% 62%

Centrifugal pump failures - main causes

Alignment
Clearances
Runout
Assembly
Seal fitting
Bearing fit
Lubrication
Base plate
Venting
Cleaning

Priming
Process upsets
Wrong duty
Dry running
Valves closed
Foreign objects
Cavitation
Cooling
Flushing
Procedure consistency
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Improvement Achieved 
300%

Root Cause
Elimination

Technology
Improvements

Operational
Training

Proactive Reliability Maintenance process
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Process 
parameter 
trending

Machine
vibration 
trending

Machine inspection points 
with corrective actions

water, 1650

water bands, 3400

oxidation

Fresh grease
fresh grease

**D214-FS, +27720 running hours
*D214-BS, 16800 running hours
*D241-FS, 2880 running hours
*D242-FS, running hours: not given
*D243-FS, 2160 running hours
*D286-FS, 17520 running hours
*D286-BS, 17520 running hours
*Mobilith SHC PM - fresh
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Lubricant analysis and RCFA
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New sealing design for improved reliability
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What are the hurdles? 
How do we clear them?
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Ship machinery

•“A ship is like a factory”

• MEL & asset criticality analysis

• Defined maint. strategy & tasks

Maintenance complexity
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Lubrication pumps

Ballast pumps
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Maintenance in the marine industry

Background:
• Wide use of time-based maintenance today
• Class Inspection of critical ship machinery
• Underlying need to improve vessel availability and reliability
• Strong industry focus on future use of CBM to reduce operating risk
• Effective CBM requires accurate assessment of machine condition:

1. Collect data 2. Assess machine condition

Temperature
Vibration
Pressure

etc
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Assessing machine condition

To assess machine condition, the Marine CBM engineer requires:
• Knowledge and understanding of machinery operation
• Knowledge and understanding of how to apply CM technology
• Knowledge and experience of CM data analysis, decision-making and reporting

Ships normal situation:
• Itinerant workforce
• CBM is outside the ship engineer’s field of expertise
• Limited availability of central technical support

Solution:

• SKF CM technology onboard - capable but simple to use
• SKF competent Marine CBM diagnostic engineer support
• SKF CBM implementation and management to deliver quality and value

SKF Remote Diagnostic Centre 
support service
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Remote monitoring

On ships On land

Data collection

Database
Internet

Analysis centre



29 May, 2008  © SKF Group Slide 25

Clearing the Hurdles to a Successful Condition 
Based Maintenance Programme

Requirement   
Critical Success Factors Main Requirements

   Activity area
Strategy Select critical machines Select  the right plant and machinery

Collect data at the right time Determine monitoring frequency/mode

Good quality data Competent data-collection staff
Fool-proof data-collection process

Resources Available data-collection staff Top management commitment
Keep skill requirement low (itinerant staff)

Available analysis staff High skill requirement (permanent staff)

Technology Capable CM technology Fit for purpose H/W & S/W
Competent vendor support

Class acceptability Recognised H/W & S/W
Up to date calibrations and S/W upgrades
Database acceptable to Class
Good communications
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Clearing the Hurdles to a Successful Condition 
Based Maintenance Programme

Requirement   
Critical Success Factors Main Requirements

   Activity area
Activity Planning Effective scheduling Planning & scheduling tool

Schedule compliance Data collection on time
Analysis on time
Reporting on time

Data Management Effective data transfer Reliable I.T. systems and support
Centralised database
Routine database maintenance

Accurate Analysis Quality of analysis Qualified, competent analysts
Good quality control

Fast & efficient analysis Increased automation
Equipment datasheets
Equipment history/information

Reporting Credible report Standard template
Standardised/automated processes
Common fault codes
Good corrective action advice

Report on time Compliance with schedule
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Clearing the Hurdles to a Successful Condition 
Based Maintenance Programme

Requirement   
Critical Success Factors Main Requirements

   Activity area
Feedback & Integration Good feedback to analyst Good feedback from C/E or Reliability Team

Integration with CMMS

Reliability Improvement Reliability data available Equipment reliability database

Focus on repetitive faults Analysis of fault summaries
Earlier fault detection

Improve machine reliability Root Cause Analysis
Reliability improvement advice
Monitor Mean Time Between Failures

Value for money Demonstrate value Cost/Benefit Report
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Why Condition based maintenance? 
• An effective maintenance strategy to reduce operating risks
• Classification agencies have adapted to CBM
• Maximize fleet availability
• Improve equipment reliability
• Improve health and safety risks

How to implement CBM?
• Simple, high quality data collection processes
• Remote analysis and recommendations by expert engineers

Why SKF?
• More than 100 years experience
• Global presence and acceptance
• Relevant technology, processes and Marine expertise

Conclusions
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