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Introduction
 Presentation outlines asset maintenance strategy development using ‘MMAPS Asset Maintenance Strategy’ workbook, ‘3. Maint Strategy 

Development’ worksheet based on RCM, FMEA, FMECA(Qualitative) & RCA principles.
 Workbook comprises the following worksheets:

 ‘1. Review Process Flow Chart’
 ‘2. Functional Failure Mitigation Logic'
 ‘3. Maint Strategy Development’. 
 ‘4. Recommended Maint Actions’
 ‘5. MMAPS Risk Hazard Matrix’
 ‘6. Associated Dropdown Lists’

 Analysis worksheet’s features include;
 Multiple embedded Word files and worksheet cell explanatory notes re RCM / FMEA theory and worksheet usage. Embedded files are opened 

by double clicking respective icons.
 Automatic shading of active rows and columns on selection to reduce entry errors.
 Outline grouping of worksheet columns with second tier data (on which top tier data columns depend) to keep worksheet size manageable in 

terms of data entry and report printing etc.
 Frequent use of cell dropdown lists to reduce effort and improve effectiveness. Columns with dropdown lists are shaded light green.
 Frequent use of cell formulae to reduce effort and improve effectiveness. Columns with dropdown lists are shaded light blue.

 Slide 3 is a flow chart outlining the principal steps involved in asset maintenance strategy development.
 Slide 4 is a flow chart outlining functional failure mitigation decision logic.
 Slide 5 is an image of ‘3. Maint Strategy Development’ worksheet with all outline groups closed.
 Slides 6 & 7 show images of the various ‘3. Maint Strategy Development’ worksheet outline groups expanded. 
 Slide 8 is an image of ‘4. Recommended Maintenance Actions’ worksheet.
 Slide 9 is an example of an embedded note in ‘3. Maint Strategy Development’ worksheet.
 Slide 10 is an image of ‘6. Associated Dropdown Lists’ worksheet.
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Asset maintenance strategy required

Confirm project scope re assets to be assessed and assessment methodology
• Clarify corporate needs and expectations
• Collect required asset information
• Define regulatory requirements

Confirm project scope
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Plant asset data
Plant area code, parent asset tag #, child asset tag #, asset type, asset target availability %, asset target performance%, 
asset target quality %, asset target OEE, asset description

Assess & document plant area(s) & asset 
IDs, types, OEE, criticality & description

Plant asset history and operational data
Document date asset installed, asset running hours to date, asset expected remaining useful life, asset operating 
context, regulatory requirements, asset protection, asset function, asset functional failures.

Assess & document asset history, useful 
life, operating context, regulatory 

requirements, protection, function, 
functional failures

Plant asset failure modes, effects and consequences
a) Determine asset failure mode causes, asset failure mode mechanisms, RCA records, asset failure criteria, asset 
failure intervals, asset P-F intervals, asset failure effects / consequences (including details of occurrence/ timing, 
evidence, safety effects, environmental effects, operational effects and corrective action), asset failure costs, asset 
failure risks.
b) Undertake appropriate root cause analysis (RCA) and Weibull analysis as required 

Assess & document asset failure modes, 
failure effects / consequences, risks & 

associated costs

Plant asset maintenance actions
Develop asset maintenance actions, asset maintenance action types and asset maintenance action intervals with due 
consideration of worksheet ‘2. Functional Failure Mitigation Decision Logic’ (MMAPS Maintenance Strategy Development 
workbook). Proactive maintenance options include condition monitoring (vibration, ultrasonics, thermography, lube oil, 
corrosion, thickness, cracking, electrical etc.), lubrication, preventive maintenance / inspections and regulatory 
inspections etc.

Develop appropriate asset maintenance 
actions to reduce / eliminate failure modes, 

effects, consequences

Plant asset maintenance actions
Determine asset maintenance action costs and cost savings and assess risk reduction of proposed maintenance actions.

Determine asset maintenance action costs 
& assess risk reduction of proposed 

maintenance actions

Plant asset maintenance action approval and implementation
Develop implementation plan, compile final report and obtain management approval for proposed maintenance actions. 

Develop implementation plan & final 
report. Obtain management approval for 

proposed maintenance actions

Asset maintenance strategy complete
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Functional failure requires 

appropriate, technically 
feasible, mitigation action(s)

ASSET MAINTENANCE STRATEGY DEVELOPMENT WORKBOOK
FUNCTIONAL FAILURE MITIGATION DECISION LOGIC 

Functional failure has 
appropriate, technically feasible, 

mitigation action(s) defined

Evident safety or environmental 
consequences

Analyse task options listed below 
and select appropriate, technically 
feasible task or combination of 
tasks to eliminate or reduce risk:
• Service or lube tasks
• On-condition tasks
• Scheduled restoration tasks
• Scheduled discard tasks
• One-time change such as 

redesign, process or procedure 
change (may be only option to 
reduce risk sufficiently)

Failure management strategy:
Eliminate or reduce risk of evident 
failure to an acceptable level

Evident economic or operational 
consequences

Analyse task options listed below 
and select appropriate, technically 
feasible task or combination of 
tasks to eliminate or reduce risk:
• Service or lube tasks
• On-condition tasks
• Scheduled restoration tasks
• Scheduled discard tasks
• Run to failure
• One-time change such as 

redesign, process or procedure 
change

Failure management strategy:
Reduce maintenance cost over 
time to less than overall cost of 
failure economic/operational 
consequences and failure 
correction 

Hidden economic or operational 
consequences

Analyse task options listed below 
and select appropriate, technically 
feasible task or combination of 
tasks to eliminate or reduce risk:
• Service or lube tasks
• On-condition tasks
• Scheduled restoration tasks
• Scheduled discard tasks
• Failure-finding tasks
• Run to failure
• One-time change such as 

redesign, process or procedure 
change

Failure management strategy:
Reduce maintenance cost over 
time to less than overall cost of 
multiple failure economic/ 
operational consequences and 
failure correction 

Hidden safety or environmental 
consequences

Analyse task options listed below 
and select appropriate, technically 
feasible task or combination of 
tasks to eliminate or reduce risk:
• Service or lube tasks
• On-condition tasks
• Scheduled restoration tasks
• Scheduled discard tasks
• Failure-finding tasks
• One-time change such as 

redesign, process or procedure 
change (may be only option to 
reduce risk sufficiently)

Failure management strategy:
Eliminate or reduce risk of hidden 
failure coupled with any second 
failure or other contributing event 
to an acceptable level

Is a functional failure 
or failed state evident 

or hidden?

HiddenEvident

Are adverse effects of an 
evident failure, 

safety/environmental or 
economic/ operational?

Safety/
Environmental

Economic/
Operational

Are adverse
effects of a hidden failure 

coupled with a second 
failure or other event, 

safety/ environmental or 
economic/

operational?

Safety/
Environmental

Economic/
Operational
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Overlap

Overlap

Worksheet 3. Maint Strategy Development
 All outline groups closed
 Image overlap marked with red arrows

ASSET MAINTENANCE STRATEGY DEVELOPMENT WORKBOOK
WORKSHEET ‘3. MAINTENANCE STRATEGY DEVELOPMENT’ - OUTLINE GROUPS CLOSED
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Col F-G-H
Group

Col K-L-M-N-O-P-Q-R-S-T-U-V-W-X Group Col AG-AH-AI-
AJ-AK-AL-AM-

AN Group

Col BP-BQ-BR-BS-BT-
BU-BV-BX-BY-BZ-CA 

Group

Col AR-AS-AT-AU-AV-AW-AX Group Col BA-BB-BC-BD-BE-BF-BG-BH-BI-BJ-BK Group
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WORKSHEET ‘3. MAINT STRATEGY DEVELOPMENT’ - OUTLINE GROUPS - SLIDE 2/2

Col CG 
Group

Col CN-CO-CP-CQ-CR-CS-CT Group Col CY-CZ-DA-DB-DC-
DD-DE-DF-DG-DH-DI-DJ 

Group
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WORKSHEET ‘4. RECOMMENDED MAINTENANCE ACTIONS’
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WORKSHEET ‘6. ASSOCIATED DROPDOWN LISTS’
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EXAMPLES OF EMBEDDED NOTES IN WORKSHEET ‘3. MAINTENANCE STRATEGY DEVELOPMENT’ 
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