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Maintenance & Construction Management / Project Toolkit (MS Excel & PowerPoint) 
Workbooks in this maintenance and construction management / project toolkit utilise MS Excel’s tabular spreadsheet functionality and maximise use of dropdown lists, cell formulae, row 
and column grouping, conditional formatting and cursor location highlighting. Comprehensive cell notes and embedded notes re workbook usage are provided. Power Point presentations 
are provided to support workbooks where practicable and to outline other maintenance, project and construction management concepts and methodology. 

 

MS Excel Workbooks MS PowerPoint Slideshows / MP4 Videos 
Asset Maintenance Strategy Development Asset Maintenance Strategy Development 

Workbook comprises 6 worksheets to model maintenance strategy based on RCM, FMEA, FMECA (Qualitative) and RCA principles. 
Cell and embedded guidance notes based on principles presented in ‘SAE JA1012 2002 - A Guide to the Reliability-Centred 
Maintenance (RCM) Standard’ and ‘RCM 3: Risk Based Reliability Centred Maintenance, Basson’ are included. Columns are grouped 
for specific focus and to optimise worksheet use.  

• Worksheet #1 has a guidance flow chart re methodology and workbook use 

• Worksheet #2 has a functional failure mitigation logic chart 

• Worksheet #3 is used to model and optimise maintenance strategy  

• Worksheet #4 is automated and used to summarise failure mode causes and maintenance actions 

• Worksheet #5 has the risk assessment matrix used in worksheet #3 

• Worksheet #6 has the dropdown lists used in other worksheets 

Presentation comprises 10 slides including: 

• 4 slides with slide index, introduction, flow chart outlining asset 
maintenance strategy development process based on RCM, 
FMEA, FMECA (Qualitative) & RCA principles, flow chart outlining 
functional failure mitigation decision logic 

• 5 slides with worksheet images 

• 1 slide with an example of an embedded note. 

Asset Maintenance Spares & Inventory Needs Analysis                                                                                                                  Asset Maintenance Spares & Inventory Needs Analysis 

Workbook comprises 6 worksheets to model asset spares and inventory needs. 

• Worksheet #1 has an overview of spares-inventory analysis strategy 

• Worksheet #2 has a flow chart outlining asset spare parts and inventory needs analysis 

• Worksheet #3 is used to record parent asset data 

• Worksheet #4 is used to model and optimise spare parts and inventory needs analysis 

• Worksheet #5 has an RFI proforma for obtaining relevant OEM supply chain data 

• Worksheet #6 has the dropdown lists used in other worksheets 

Presentation comprises 10 slides including:  

• 3 slides with slide index, introduction and strategy for assessment 
of appropriate spare parts stockholding  

• 2 slides with a continuous, annotated flow chart outlining process 
for asset spare parts and inventory needs analysis 

• 6 slides with worksheet images. 

Maintenance Management Review Maintenance Management Review 

Workbook comprises the following 11 worksheets and is a comprehensive tool for reviewing, evaluating and reporting on 
organisational maintenance effectiveness and performance. Includes supporting info and flow charts for review facilitation. 

• Worksheet #1 is a review title page 

• Worksheet #2 has a flow chart outlining the review process 

• Worksheet #3 presents the generic MMAPS maintenance mission 

• Worksheet #4 presents the MMAPS maintenance service delivery model (simplified) 

• Worksheet #5 presents the MMAPS maintenance service delivery model (detailed) 

• Worksheet #6 has a flow chart outlining a typical maintenance work control process 

• Worksheet #7 is used to record observations, gaps perceived by users, comments and scores against review questionnaire items 

• Worksheet #8 is automated and used to record scores against review questionnaire items without observations / comments etc. 

• Worksheet #9 is an automated interface between worksheet #7 and worksheet #10 

• Worksheet #10 presents automated review charts based on worksheet #8 and 9 

• Worksheet #11 presents typical NZ Acts, Regulations and Codes of Practice related to industrial maintenance 

Presentation comprises 15 slides including: 

• 6 slides with slide index, review process overview, review process 
flow chart, MMAPS maintenance mission statement, MMAPS 
maintenance service delivery model (simplified), MMAPS 
maintenance service delivery model (detailed) 

• 3 slides showing review questionnaire 

• 2 slides with review form worksheet images 

• 3 slides showing review charts 

• 1 slide showing typical maintenance work control process. 

Review questions are based on MMAPS maintenance service 
delivery model. 

 

Bow Tie Risk Analysis Bow Tie Risk Analysis 

Workbook comprises 2 worksheets for Bow Tie analysis. 

• Worksheet #1 is a tabular, Bow Tie risk analysis template for detailing hazard / top event, threats / causes, threat / cause barriers / 
controls consequences and consequence barriers / controls 

• Worksheet #2 has the dropdown lists used in Worksheet #1 

Presentation comprises 3 slides including: 

• 1 slide with slide index 

• 2 slides with worksheet images. 
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MS Excel Workbooks MS PowerPoint Slideshows / MP4 Videos 
Root Cause Analysis (RCA) - Qualitative FTA & 5-Why Display of Worksheet #1 as image in PowerPoint slide isn’t practical.  

Workbook comprises 3 worksheets for RCA. 

• Worksheet #1 has a tabular, qualitative FTA template with six levels of detail 

• Worksheet #2 is a tabular 5-Why template 

• Worksheet #3 has the dropdown lists used in other worksheets 

Worksheets #1 & #2 may be used as support for or alternatives to graphic cause and effect diagrams. 

Project Risk Register & Task Risk Reduction Estimator Project Planning & Risk Management 

Workbook comprises 3 worksheets for modelling project risk.  

• Worksheet #1 is a project risk register used to list project risks and model risk contingencies 

• Worksheet #2 is used to model individual task durations / resource units based on perceived risks 

• Worksheet #3 has the dropdown lists used in other worksheets 

Presentation comprises 5 slides including: 

• 2 slides with slide index and flow chart outlining overall project 
planning process 

• 3 slides with worksheet images. 

No applicable worksheets, presentation exists to outline concepts and methodology. Outsourced Service Contracts 

Presentation comprises 6 slides including: 

• 2 slides with slide index and key hallmarks 

• 4 slides with a flow chart outlining process for developing and 
establishing outsourced, collaborative service contracts based on 
win / win 

No applicable worksheets, presentation exists to outline concepts and methodology. Construction Contract Quality Management in Process Plants 

Presentation comprises 18 slides including: 

• 2 slides with slide index and introduction 

• 4 slides with continuous, cross functional flow chart outlining 
construction contract quality management process 

• 8 slides with functional outlines re CQPs, ITPs, NCRs, completion 
inspection / punch listing, final inspection and QC documentation 

• 4 slides with ITP, Punch List and NCR forms 

Maintenance / Construction Job Cost Estimator Maintenance / Construction Job Cost Estimator 

Workbook comprises 5 worksheets for maintenance and construction job costing.  

• Worksheet #1 is used for job details and has an overall, automated cost summary 

• Worksheet #2 is used to list job activities, allocate labour resources and analyse labour resource costs 

• Worksheet #3 is used to list job spares and materials and analyse their costs 

• Worksheet #4 is used to list job miscellaneous cost items and their suppliers and analyse their costs 

• Worksheet #5 has the dropdown lists used in other worksheets 

Presentation comprises 6 slides including: 

• 1 slide with slide index 

• 5 slides with worksheet images.  

Equipment Failure Modes-Possible Maintenance Actions Matrix Equipment Failure Modes-Possible Maintenance Actions Matrix 

Workbook comprises 1 worksheet with a wide range of industrial equipment types, equipment failure groups specific to equipment 
type, potential failure points / modes within each equipment failure group and ability to easily select possible maintenance actions for 
each potential failure point / mode. Filtering by equipment type and equipment failure group enables appropriate focus. 

This workbook is being finalised and will be available soon 

Presentation comprises 2 slides including: 

• 1 slide - title 

• 1 slide showing worksheet excerpt with failure data for a single 
equipment type, in this case a screw compressor. 

Forms / Registers Templates Forms / Registers Templates 

Workbook comprises 36 worksheets with an index worksheet and 32 construction / maintenance contract QHSE management form 
and register templates in individual worksheets. Forms can be extracted individually or in groups as required depending on their end 
use.  Worksheets are individually numbered, the first worksheet being an index with links to respective individual worksheets within 
the workbook. Where appropriate, some worksheets include drop-down lists and / or formulae. 

 

Presentation comprises 44 slides including: 

• 2 slides with workbook index 

• 42 slides showing specific maintenance / construction 
management QHSE / equipment form and register templates. 
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MS Excel Workbooks MS PowerPoint Slideshows / MP4 Videos 
Maintenance / Construction Job Plan(s) Maintenance / Construction Job Plan(s) 

Workbook comprises 16 integrated worksheets for maintenance / construction job planning, execution and reporting bringing all job 
planning, execution and reporting elements for a specific job together in one place. Data is entered once and data common to multiple 
worksheets is transferred automatically. These workbooks can be used in isolation or together with a Maintenance Project / Shutdown 
Planning / Control workbook for multiple jobs as a project. 

• Worksheet #1 is used to record job details and has links to other worksheets. Job details are linked to other worksheets and only 
need to be entered once. 

• Worksheet #2 is used to record all relevant asset details 

• Worksheet #3 is used to record details of relevant job-related documents and provide links to them 

• Worksheet #4 is used to list job activities, allocate labour resources, analyse labour resource costs and includes provision for 
updating progress 

• Worksheet #5 is used to record additional notes, tools and equipment for each job activity 

• Worksheet #6 is to identify and assess job activity risks / hazards and identify and assess risk / hazard controls 

• Worksheet #7 is an automated job time and cost summary 

• Worksheet #8 is used to list job spares and materials and analyse their costs 

• Worksheet #9 is used to list job miscellaneous cost items and their suppliers and to analyse their costs  

• Worksheet #10 is an Inspection and Test Plan (ITP) template. Multiple ITPs may be required. 

• Worksheet #11 is a Punch List template. Multiple Punch Lists may be required. 

• Worksheet #12 is used job work photos 

• Worksheet #13 is used for job work reporting, either fully or as links to embedded or separate documents 

• Worksheet #14 is used for job supplementary reports, either as scanned images or as links to embedded or separate documents 
e.g. NDT reports 

• Worksheet #15 has the risk-hazard matrix-criteria upon which worksheet #6 depends 

• Worksheet #16 has the dropdown lists used in other worksheets 

Presentation comprises 19 slides including: 

• 2 slides with slide index and introduction 

• 17 slides with worksheet images. 

Maintenance Project / Shutdown Planning / Control Maintenance Project / Shutdown Planning / Control 

This workbook comprises 10 integrated worksheets used to collate / manage multiple maintenance / construction job plans as a 
project and includes centralised timesheet functionality. 

• Worksheet #1 has a project / shutdown preparation flow chart  

• Worksheet #2 has a project / shutdown execution flow chart  

• Worksheet #3 has a project / shutdown planning and control system flow chart 

• Worksheet #4 is used as a project / shutdown overview and includes various asset and job data 

• Worksheet #5 is an automated project / shutdown cost summary  

• Worksheet #6 is an automated project / shutdown timesheet summary  

• Worksheet #7 is used for project / shutdown timesheet data entry 

• Worksheet #8 is an automated summary of project / shutdown resource hours  

• Worksheet #9 can be used to collate spares and materials from respective job plans into an overall project record  

• Worksheet #10 has the dropdown lists used in other worksheets 

Presentation comprises 12 slides 

• 5 slides with slide index, introduction, flow chart re project / 
shutdown preparation, flow chart re project / shutdown execution 
and management system diagram showing data flows 

• 7 slides with worksheet images.  

Possible interaction between ‘Maintenance / Construction Job Plan(s)’ & 
‘Maintenance Project / Shutdown Planning / Control’ workbooks. 
(Refer to management system diagram in workbook for full detail.) 

 

 



MMAPS ASSET MAINTENANCE STRATEGY DEVELOPMENT WORKBOOK
Based on RCM, FMEA, FMECA(Qualitative) & RCA Principles using ‘MMAPS Asset Maintenance Strategy Workbook’ (MS Excel)

Slide 1 of 10

ASSET MAINTENANCE STRATEGY DEVELOPMENT

Slide 2:        Introduction 

Slide 3:        Flow chart outlining asset maintenance strategy development process

Slide 4:        Flow chart outlining functional failure mitigation logic

Slide 5:        Worksheet ‘3. Maintenance Strategy Development’ - Outline Groups Closed (images)

Slides 6&7:  Worksheet ‘3. Maintenance Strategy Development’ - Outline Groups (images, 2 slides)

Slide 8:      Worksheet ‘4. Recommended Maintenance Actions’ (image)

Slide 9:      Worksheet ‘6. Associated Dropdown Lists’ (image)

Slide 10:      Examples of Embedded Notes in Worksheet ‘3. Maintenance Strategy Development’



MMAPS ASSET MAINTENANCE STRATEGY DEVELOPMENT WORKBOOK
Based on RCM, FMEA, FMECA(Qualitative) & RCA Principles using ‘MMAPS Asset Maintenance Strategy Workbook’ (MS Excel)

Slide 2 of 10

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

ASSET MAINTENANCE STRATEGY DEVELOPMENT WORKBOOK
Based on RCM, FMEA, FMECA(Qualitative) & RCA Principles using ‘MMAPS Asset Maintenance Strategy Workbook’ (MS Excel)

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

Slide 3 of 10
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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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WORKSHEET ‘3. MAINT STRATEGY DEVELOPMENT’ - OUTLINE GROUPS - SLIDE 1/2

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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ASSET MAINTENANCE - SPARE PARTS & INVENTORY NEEDS ANALYSIS

Slide   2:        Introduction

Slide   3:        Strategy for assessment of appropriate spare parts stockholding

Slides 4&5:   Continuous flow chart outlining asset spare parts and inventory 
                      needs analysis process 

Slide   6:        Worksheet ‘3. Parent Asset Data’ (images)

Slides 7&8:   Worksheet ‘4. Spares-Inventory Analysis’ (images)

Slide 9:       Worksheet ‘5. Proprietary Spares – RFI Pro Forma re OEM Supply Chain (image)

Slide 10:       Worksheet ‘6. Associated Dropdown Lists (image) 
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Introduction
 Presentation outlines asset maintenance spare parts and inventory needs analysis using ‘MMAPS Asset Maintenance Spare Parts & Inventory 

Needs Analysis’ workbook.
 Workbook comprises the following worksheets:

 ‘1. Spares-Inventory Strategy’ (flow chart)
 '2. Asset Spares Review Process' contains a flowchart laying out spares / inventory analysis steps. 
 '3. Parent Asset Data' is used to collate the asset criticality, asset maintenance history, future maintenance requirements and OEM  
           data required to support spares and inventory stockholding analysis in worksheet #4. 
 '4. Spares-Inventory Analysis’ is used to analyse spares and inventory stockholding. 
 ‘5. RFI Proforma-OEM Supply Chain’ is a proforma used for requests for supply chain information from OEMs and suppliers such as 
           lead times and unit costs etc.
 ‘6. Associated Dropdown Lists’

 Analysis worksheets’ features include;
 Multiple worksheet cell explanatory notes re spare parts analysis and worksheet usage.
 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 cell dropdown lists are shaded light green.
 Frequent use of cell formulae to reduce effort and improve effectiveness. Columns with cell formulae are shaded light blue.

 Slide 3 outlines basic strategy for assessment of appropriate spares stockholding.
 Slides 4 & 5 form a continuous, animated flow chart outlining the process of spare parts and inventory needs analysis.
 Slides 6, 7 & 8 show images of worksheets ‘3. Parent Asset Data’ and ‘4. Spares-Inventory Analysis’ i.e., basic worksheets with outline groups 

closed and separate images of expanded outline groups

 Slide 9 shows image of worksheet ‘5. RFI Pro Forma-OEM Supply Chain’ 

 Slide 10 shows image of worksheet ‘6. Associated Drop Down Lists’



MMAPS ASSET MAINTENANCE - SPARE PARTS & INVENTORY NEEDS ANALYSIS WORKBOOK

Strategy for assessment of appropriate spare parts stockholding:

Assessment of maintenance spares stockholding is based on reasonable, realistic assessment of:
 parent asset criticality according to required OEE.
 spares usage over past 5 years of operation.
 spares likely to be required for on-condition maintenance, preventive maintenance, corrective maintenance, and overhauls of assets 

over next 5 to 7 years of operation.
 supply chain effectiveness including spares availability, spares delivery lead times and EOQs.

The aim of this approach is to optimise spares availability for maintenance and to minimise inventory levels and effects of any unforeseen 
operational events in line with assessed demand by ensuring:

 parent assets are identified and correctly documented.
 appropriate specifications and supply details of spares likely to be needed are identified and documented.
 anticipated spares usage is assessed and documented.
 appropriate inventory maximum and minimum stock levels are identified and documented.

Basing inventory stock holding on historical spares usage, anticipated future corrective / preventive spares usage and minimum future overhaul 
spares usage minimises risk of stock shortfalls. Stock levels so derived, require regular review and adjustment over time as circumstances and 
demand change.

Slide 3 of 10
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Asset spare parts review required

Spares review scope
Prioritise parent assets to be reviewed by considering operator requirements, required parent asset OEE, future operational and maintenance needs, 
past spares usage and past spares stock shortages or stockouts.

Identify parent assets requiring spares 
review

ASSET MAINTENANCE - SPARE PARTS & INVENTORY NEEDS ANALYSIS WORKBOOK
FLOW CHART - SPARE PARTS & INVENTORY NEEDS ANALYSIS’ - SLIDE 1/2

Parent asset data
Parent asset tag ID, parent asset description, parent asset redundancy, parent asset target OEE, non-critical downtime (hrs), non-critical outage cost 
per hour, critical outage cost per hour, spares availability delay cost per day, significant failure comments / frequencies, previous corrective work 
comments / frequencies, applicable PM procedures / frequencies, expected overhaul frequency, expected date of next overhaul, expected overhauls 
over next 5 yrs, parent asset OEM, parent asset supplier, parent asset OEM model number, parent asset OEM description.

Gather parent asset data & enter in Parent 
Asset Worksheet

Sub-assembly and spare parts data
Parent asset tag ID, OEM sub-assembly part numbers, OEM sub-assembly descriptions, sub-assembly OEMs, sub-assembly suppliers, OEM spare 
part numbers, OEM spare parts descriptions, spare parts OEMs, spare parts suppliers, inventory classification, OEM spares recommendations, parts 
usage over past 5 years, quantity of specific sub-assemblies per parent asset, quantities of spare parts per parent asset, PM frequency.

Enter sub-assembly & spare parts data in
Spares-Inventory Analysis Worksheet

Past spares usage
Obtain spares usage information from inventory / procurement system and / or maintenance records. 

Gather spares usage data & enter in 
Spares-Inventory Analysis Worksheet

Future spares usage
• Expected PM spares needs over next 5 years, 
• Expected correction spares needs over next 5 years.
• Expected overhaul spares needs over next 5 years.
• Expected total PM, correction, overhaul spares needs over next 5 years with comments – allow provision for infant mortality, human error and stock 

losses.

Estimate 5-yr spares needs & enter in 
Spares-Inventory Analysis Worksheet

Spares common to multiple parent assets
Sort worksheet by sub-assembly or spare part number to identify items common to multiple parent assets and insert "C" in respective cells in 
worksheet column AP.

Identify spares common to multiple parent 
assets in Spares-Inventory Analysis 

Worksheet 

Spares common to multiple parent assets
Filter worksheet column AP on cells containing "C". 
Insert total quantities of spares items common to multiple parent assets into the worksheet row in column AQ with highest parent asset OEE. 
Leave other cells in column AQ associated with this common item blank. 
This will then show the total quantity of this spares item against correct OEM / parts info in a single cell in column AQ versus the quantities 
distributed across multiple cells in column AO.

Enter rationalised common parent asset 
spares listing in Spares-Inventory Analysis 

Worksheet 

1
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MMAPS ASSET MAINTENANCE - SPARE PARTS & INVENTORY NEEDS ANALYSIS WORKBOOK
FLOW CHART - SPARE PARTS & INVENTORY NEEDS ANALYSIS - SLIDE 2/2

Best supply option
Determine best available supply option re local agent, regional agent or OEM directly. Obtain lead times and unit costs etc. using RFI pro forma 
included in this workbook.

Obtain unit costs & lead times from 
suppliers & enter to Spares-Inventory 

Analysis Worksheet

Minimum stock strategy depends on due consideration of operator appetite for risk, parent asset OEE requirements, OEM recommendations, local 
reliability / failure experience, parent asset redundancy, lead times and cost  etc.
However, a reasonable approach where high OEE is required coupled with limited parent asset redundancy could be:
PM spares 1/2 years (depending on lead times) - auto reorder on issue if no max/mins set
Corrective spares 1/2 years (depending on lead times) - auto reorder of on issue if no max/mins set
Overhaul spares 1/2/3 sets (depending on expected usage, lead times and infant mortality / human error levels etc.) - auto reorder of individual spares 
on issue if no max/mins set
Approved insurance spares - reorder on issue with specific management approval
Note: If only one set of overhaul spares is stocked, post overhaul risk increases with lead time.

Enter recommended minimum stock levels 
& associated inventory value in Spares-

Inventory Analysis Worksheet

Inventory Holding Cost (expressed as a %ge) = (Storage costs + Employee salaries + Opportunity costs + Depreciation costs) / Total annual value of 
inventory.
Storage costs include all costs associated with physically storing inventory, such as warehousing or storage rent, utilities, and insurance.
Employee costs mainly consist of salaries or wages for warehouse employees who maintain building, manage and audit inventory, and fulfil orders.
Opportunity costs are intangible, and represent the cost of holding dead stock instead of other, more profitable products. 
Depreciation costs, also intangible, are the costs incurred as inventory’s value naturally depreciates over time, and as stock items become 
progressively obsolete.
Inventory holding costs will vary between organisations and generally vary between 15% and 30%.

Assess inventory holding cost in line with 
corporate policy in Spares-Inventory 

Analysis Worksheet

Plant outage and urgent procurement costs
It’s important to understand plant outage costs and urgent procurement costs associated with spares stock shortages or stockouts when considering 
minimum stostock levels and inventory max / min levels.

Estimate outage & urgent procurement costs 
re asset failure & stockouts in in Spares-

Inventory Analysis Worksheet

EOQ and max / mins
Q= √(2DS/H) where:
Q=EOQ units, D=Demand in units (typically on an annual basis), S=Order cost (per purchase order), H=Holding costs (per unit, per year).
Max/min strategy depends on operator requirements, cost, lead times and EOQ etc.
Maximum stock level = Minimum stock level + (expected usage over expected lead time*2) 
[or EOQ if it's significant cost wise and exceeds (expected usage over expected lead time*2)]

Assess EOQs, max / min stock levels & 
associated inventory costs in Spares-

Inventory Analysis Worksheet

Asset spare parts review complete

Insurance spares are major spares that are not expected to be used over normal asset life cycle but if not available, when needed, would result in 
significant losses. These must be inspected / serviced over their life to ensure continued readiness for service. 

Identify insurance spares in line with 
corporate policy & enter in Spares-

Inventory Analysis Worksheet

1 From common 
parent asset spares
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MMAPS ASSET MAINTENANCE - SPARE PARTS & INVENTORY NEEDS ANALYSIS WORKBOOK
WORKSHEET ‘3. PARENT ASSET DATA’

4. Spares-Inventory Analysis Worksheet
Column BS outline group

3. Parent Asset Data Worksheet
Columns D/E/F outline group

Basic worksheet with one outline group open and one closed
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WORKSHEET ‘4. SPARES-INVENTORY ANALYSIS’ - SLIDE 1/2

Basic worksheet with all outline groups closed

Outline groups open – columns A:AS
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WORKSHEET ‘4. SPARES-INVENTORY ANALYSIS’ - SLIDE 2/2

Outline groups open – columns AT:CB
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Group
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WORKSHEET ‘5. PROPIETARY SPARES - RFI PRO FORMA Re OEM SUPPLY CHAIN’
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Slide 3:   Review Process Flow Chart
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Slide 5:   Maintenance Service Delivery Model (Simplified)
Slide 6:   Maintenance Service Delivery Model (Detailed)
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Slide 14: Worksheet ’10. Review Charts (Auto) (3/3) (image)
Slide 15: Typical Maintenance Work Control Process 
                (Simplified, included for review discussion purposes)

Maintenance Management Review Process



 The main goal of the review should be to evaluate the effectiveness of existing maintenance systems and processes in a 
structured manner and identify improvement opportunities. 

 High level desktop reviews without a verification element are less likely to produce optimum outcomes 

 Maintenance systems and processes may vary according to location, scale and operating environment yet still be 
effective in delivering appropriate outcomes. 

 The achievement of optimum review outcomes depends on effective coordination and communication together with the 
cooperation, openness, willingness and commitment by those involved. Review processes should therefore be 
collaborative and non-confrontational.

 
 Review needs to be well planned for expectations to be met and the following aspects need appropriate consideration.

 Goals and expectations must be clear 
 Scope needs to be clearly defined and aligned with goals and expectations
 Timetable 
 Participants 
 Facilities
 Reporting requirements

 Review process exposes participants to best practice maintenance management concepts.
 

MMAPS MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK
REVIEW PROCESS OVERVIEW
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Maintenance review required

Client can determine whether or not all 
questions are reviewed and whether or not 
there should be a verification element in 
the review

Forward copy of questionnaire to 
Client Rep to confirm scope

Confirm scope, dates & Client 
participants with Client Rep 

Facilitator enters a rating of zero for all 
questions not being reviewed 

Review report completed by 
Facilitator

No

Verification in 
scope?

Yes

MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK
REVIEW PROCESS FLOW CHART

Questionnaire completed by 
Facilitator & Client participants Group forum led by facilitator 

Review report & recommendations 
presented to Client Rep  by Facilitator

Ideally should be discussed in person but 
could be discussed by phone if necessary. 
Discussion should include any follow-up 
work

Maintenance review completed

Verification completed by Facilitator 
and Client participants

Verification covers systems, procedures 
etc. discussed during review

Facilitator presents Power Point slides to 
review participants  to introduce review 
and establish review basis and ground 
rules. 

Introductory presentation by 
Facilitator

Follow-up completed by Facilitator

Follow-up scope and completion schedule 
should be agreed during review 
discussion 

Follow-up 
required?

Yes

No
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The maintenance mission involves:

 Developing and continually optimising plant maintenance strategies and programs to ensure the achievement of short-
term and long-term marketing and production strategies and objectives effectively and safely. This includes: 

 Optimising equipment availability, reliability & performance
 Protecting asset condition over its required life cycle

 Providing and maintaining appropriate maintenance resources and managing them effectively and safely in implementing 
the required maintenance strategies and programmes to minimise overall life cycle costs and disruptive impacts on OEE 
and production.

MMAPS MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK
MAINTENANCE MISSION
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MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK
MAINTENANCE SERVICE DELIVERY MODEL (SIMPLIFIED)

Corporate
Goals

Maintenance 
Goals & Services

Maintenance
Strategy

Maintenance
Execution

Maintenance
Outcomes

Maintenance
Relationships

Life Cycle Interaction

Performance
Feedback

Strategy 
Adjustment

Feedback
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Corporate Goals & Expectations
Corporate goals and expectations drive all subordinate goals and 

expectations

MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK
MAINTENANCE SERVICE DELIVERY MODEL (DETAILED)

Revised maintenance strategy / program

Maintenance performance / reliability feedback

Maintenance Execution over Asset Life Cycle
Maintenance must provide and maintain appropriate maintenance resources 
and manage these effectively in implementing maintenance strategies and 
programs to minimise overall lifecycle costs and disruptive impacts on 
production and OEE. Maintenance execution effectiveness includes:
• Effective maintenance leadership
• Competent maintenance personnel with appropriate skills
• Team culture with appropriate empowerment & commitment
• Effective liaison with maintenance customers or partners
• Effective maintenance management & record systems (CMMS etc.)
• Effective maintenance planning & work control
• Effective and realistic maintenance budgeting and cost control
• Effective maintenance performance measurement
• Effective supply chain management
• Effective inventory management & control of maintenance spares
• Effective  maintenance contract management procedures
• Appropriate maintenance standards & procedures & tech documentation
• Appropriate maintenance tools & equipment

Maintenance Strategy over Asset Life Cycle
Maintenance must develop and  continually optimise maintenance 
strategies and programs to ensure assets meet short and long term 
corporate OEE, production and market goals cost effectively. Maintenance 
strategies and programs should have a strongly proactive focus. 
Maintenance strategy optimisation includes:
• Optimising asset availability, reliability and performance (includes 

appropriate use of OEM data, CM, RCM, FMECA & RCA etc.)
• Protecting asset condition over its required life cycle
• Meeting regulatory compliance requirements

Maintenance Outcomes
Best practice maintenance involves optimising equipment OEE and 

maintenance effort through continuous improvement over plant life cycles 
within specific operating environments.

Maintenance Relationships - i.e. with ‘Customers/Partners'
Customer or partner satisfaction requires a comprehensive mutual 

understanding of needs and expectations regarding maintenance outcomes 
and strong commitment to meeting those needs and expectations.

Maintenance Services
Maintenance goals, strategies and outcomes must be aligned with corporate 

goals and expectations over plant life cycles

Feedback

Feedback
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MMAPS MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK
QUESTIONNAIRE (1/3) (questions are contextual to question groups / subgroups)

1.0 Operational Strategy

1.1 Corporate Goals & Expectations
1.1.1 Have corporate goals and expectations been defined clearly?
1.1.2 Are corporate goals and expectations appropriate and understood by all?

1.2 Maintenance Service Goals & Strategies
1.2.1 Have maintenance service goals and strategies been defined clearly?
1.2.2 Have maintenance service goals and strategies been clearly conveyed to all team members?
1.2.3 Are maintenance service goals and strategies aligned with corporate goals and expectations?

2.0 Maintenance Strategy

2.1 Asset Availability
2.1.1 Is asset availability monitored and optimised effectively?
2.1.2 Are asset availability data records appropriate and readily accessible?
2.1.3 Are asset availability analysis methods appropriate and effective?

2.2 Asset Reliability
2.2.1 Is asset reliability monitored & optimised effectively?
2.2.2 Are asset reliability data records appropriate and readily accessible? 
2.2.3 Are asset reliability analysis methods and techniques appropriate and effective?
2.2.4 Is failure analysis and improvement action always timely and effective?

2.3 Asset Performance
2.3.1 Is critical asset performance monitored & optimised effectively?
2.3.2 Are asset performance data records appropriate and readily accessible? 
2.3.3 Are asset performance analysis methods and techniques appropriate and effective?
2.3.4 Is corrective action always timely and effective? 

2.4 Asset Protection
2.4.1 Is asset condition monitored & protected effectively?
2.4.2 Are asset condition data records appropriate and readily accessible?
2.4.3 Is corrective action always timely and effective?

2.5 Regulatory Compliance
2.5.1 Have all statutes and regulations relevant to asset maintenance been identified?
2.5.2 Do maintenance strategies effectively address all relevant compliance requirements?
2.5.3 Has compliance been achieved in all relevant areas?

3.0 Maintenance Execution

3.1 Leadership & Organisation
3.1.1 Is the maintenance organisation structure appropriate and effective?
3.1.2 Are accountabilities and authorities appropriate and clearly defined?
3.1.3 Do team leaders consistently demonstrate commitment and lead by example?
3.1.4 Do team leaders support their teams effectively?
3.1.5 Do team leaders communicate effectively and consistently?
3.1.6 Do team leaders coach their personnel effectively and consistently?

3.2 Personnel & Skills
3.2.1 Are maintenance staff levels appropriate?
3.2.2 Is the staff/contractor ratio appropriate?
3.2.3 Are maintenance personnel competent in all key areas?
3.2.4 Are skills assessed and training needs identified effectively and regularly?
3.2.5 Do training programmes reflect priorities identified by training needs analysis?
3.2.6 Is training effectiveness and associated personnel competence assessed?
3.2.7 Is individual performance assessed regularly? 

3.3 Culture
3.3.1 Is the level of teamwork satisfactory, do team members support the team & each other?
3.3.2 Are levels of empowerment appropriate?
3.3.3 Is there a strong, consistent focus on continuous improvement and ‘no-blame’?
3.3.4 Have the overall maintenance team values been defined? 
3.3.5 Is there widespread commitment to maintenance team values? 

3.4 Interface with Customers / Partners
3.4.1 Are mechanisms for maintenance/customer/partner interaction appropriate & effective?    

3.5 Management & Record Systems (CMMS etc.)
3.5.1 Have appropriate maintenance management systems been established?
3.5.2 Have appropriate MMS / CMMS conventions been established effectively? 
3.5.3 Has an effective asset hierarchy structure been established for all plant areas? 
3.5.4 Has key asset data been defined and established effectively in MMS / CMMS? 
3.5.5 Has an effective technical documentation management system been established?
3.5.6 Is interaction between MMS / CMMS and technical documentation systems effective?
3.5.7 Has an effective maintenance records management system been established?
3.5.8 Is interaction between MMS / CMMS and maintenance records systems effective? (continued)
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MMAPS MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK
QUESTIONNAIRE (2/3) (questions are contextual to question groups / subgroups)

3.5.9 Has an effective personnel records management system been established?
3.5.10 Have effective inventory management systems and procedures been established? 
3.5.11 Is interaction between MMS / CMMS and supply chain management systems effective?
3.5.12 Is interaction between MMS / CMMS and financial systems effective?
3.5.13 Are all aspects of work requests / work orders actioned effectively using MMS / CMMS?
3.5.14 Are all aspects of goods & services requisitioning / procurement actioned effectively using 

MMS / CMMS?
3.5.15 Have asset BOMs been defined and established in MMS / CMMS?
3.5.16 Is MMS / CMMS used effectively for developing budgets?
3.5.17 Is MMS / CMMS report generation satisfactory?
3.5.18 Does MMS / CMMS user friendliness and performance meet user needs in all key aspects? 
3.5.19 Has all appropriate MMS / CMMS functionality been fully and effectively utilised?
3.5.20 Are MMS / CMMS users competent in its use and is MMS / CMMS  accessibility satisfactory?
3.5.21 Are MMS / CMMS work records consistently satisfactory?
3.5.22 Can maintenance work details, labour and spares records be retrieved & analysed effectively? 
3.5.23 Is interaction between MMS / CMMS & supply chain systems re spares usage effective?
3.5.24 Is maintenance failure data available, retrieved & analysed effectively?
3.5.25 Is interaction between MMS / CMMS & other maintenance record systems effective?
3.5.26 Are filing systems for hard copy records catalogued & managed effectively?
3.5.27 Do maintenance records meet regulatory compliance requirements?

3.6 Planning
3.6.1 Is all non-urgent work planned appropriately and effectively?
3.6.2 Is the proactive / reactive work ratio satisfactory?
3.6.3 Is the maintenance backlog satisfactory?
3.6.4 Does maintenance planning keep pace with work request / work order generation?
3.6.5 Is planning consistently effective (e.g..estimated versus actual)?
3.6.6 Are periodic work plans reflecting operations & maintenance priorities used consistently?
3.6.7 Are short, medium and long-term work plans employed effectively? 
3.6.8 Are maintenance projects such as shutdowns planned effectively?
3.6.9 Is interaction between MMS / CMMS and project planning systems effective?
3.6.10 Have PM work orders & SPLs been established in MMS / CMMS for all relevant assets?
3.6.11 Have CM work orders been established in MMS / CMMS for all relevant assets?
3.6.12 Is the linking of supplementary documentation to work orders satisfactory?
3.6.13 Is access to asset data during work planning satisfactory?
3.6.14 Is access to materials data during work planning satisfactory?
3.6.15 Is access to maintenance standards & procedures during work planning satisfactory?

3.6.16 Is hazard management planning integrated with work order planning effectively?
3.6.17 Is the generation of SPLs during work order planning satisfactory?
3.6.18 Is the reservation of materials during work order planning satisfactory?
3.6.19 Is coordination between maintenance and operations during work planning effective?
3.6.20 Are work order costs estimated appropriately and consistently prior to implementation? 
3.6.21 Are work orders approved consistently and appropriately prior to implementation?
3.6.22 Are work orders covering multiple equipment items, handled effectively by MMS / CMMS?

3.7 Work Control
3.7.1 Are periodic work plans implemented consistently and effectively with regular progress 

updates?
3.7.2 Is coordination between maintenance & operations consistently effective?
3.7.3 Is coordination between maintenance & engineering support consistently effective?
3.7.4 Is permit issue coordinated effectively and consistently to minimise work delays? 
3.7.5 Have inventory systems been optimised to minimise work delays consistently? 
3.7.6 Have procurement systems been optimised to minimise work delays consistently? 
3.7.7 Have maintenance tools & equipment systems been optimised to minimise work delays?
3.7.8 Are labour man-hrs recorded effectively?
3.7.9 Is lost or non-productive time recorded effectively and consistently?
3.7.10 Are work orders closed out effectively and consistently without undue delay?
3.7.11 Is the level of rework acceptable?
3.7.12 Is the level of rework recorded effectively?

3.8 Budgets & Cost Control
3.8.1 Are budget and cost control accountabilities devolved appropriately and effectively through the 

maintenance team?
3.8.2 Are budgets zero based?
3.8.3 Is MMS / CMMS used effectively in budget development?
3.8.4 Is MMS / CMMS used effectively for cost control and reporting?
3.8.5 Has account coding been optimised?
3.8.6 Are maintenance costs reviewed regularly?

3.9 Performance
3.9.1 Is maintenance performance regularly and effectively monitored and reported using KPIs?
3.9.2 Are KPIs appropriate?
3.9.3 Is all KPI supporting data accurate, timely and readily accessible?
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MMAPS MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK
QUESTIONNAIRE (3/3) (questions are contextual to question groups / subgroups)

3.10 Supply Chain
3.10.1 Is the procurement of goods and services timely and cost effective? 
3.10.2 Do all requisitions include appropriate specifications, inspection and delivery requirements?
3.10.3 Is invoice matching and approval of accounts for payment timely and effective?
3.10.4 Are there supply agreements in place to assist in minimising inventory levels? 
3.10.5 Has supply chain been effectively and appropriately optimised re materials pricing, delivery, 

quality and inventory level?
3.10.6 Is test documentation for incoming goods managed effectively?

3.11 Inventory Management
3.11.1 Are inventory levels monitored / adjusted in line with logistics issues and OEE targets?
3.11.2 Has inventory been catalogued effectively with full OEM procurement specifications, 

appropriate asset cross-referencing and accurate stock locations etc.?
3.11.3 Is inventory managed effectively to minimise stock losses / deterioration and stock issue 

delays?
3.11.4 Are there any unofficial satellite stocks?
3.11.5 Are refurbishable / rotable spares managed effectively to optimise availability? 

3.12 Contract Management 
3.12.1 Are maintenance contracts managed effectively re time, cost, quality?
3.12.2 Are there effective tendering / contract management procedures and documentation in use?
3.12.3 Are contract / contractor payments administered within the MMS / CMMS?
3.12.4 Are contract management records controlled and managed effectively? 
3.12.5 Do contractual disputes occur more frequently than necessary?

3.13 Documentation
3.13.1 Is documentation controlled and managed effectively?
3.13.2 Is documentation readily accessible?
3.13.3 Is documentation appropriate and complete?
3.13.4 Is documentation accurate and up to date?
3.13.5 Does documentation meet regulatory compliance requirements?

3.14 Standards, Specifications & Procedures
3.14.1 Are standards, spectifications and procedures controlled and managed effectively?
3.14.2 Are standards, specifications and procedures readily accessible?
3.14.3 Are standards, specifications and procedures appropriate and sufficiently detailed?
3.14.4 Are standards, specifications and procedures accurate and up to date?
3.14.5 Do standards, specifications and procedures meet regulatory compliance needs?

3.15 Tools & Equipment
3.15.1 Are tools and equipment controlled and managed effectively?
3.15.2 Are tools and equipment readily accessible?
3.15.3 Are tools and equipment appropriate (fit for purpose) and in good condition?
3.15.4 Are tools and equipment quantities sufficient?

4.0 Maintenance Outcomes
4.0.1 Is asset OEE being optimised effectively?
4.0.2 Is continuous improvement used effectively to identify maintenance improvement 

opportunities?
4.0.3 Are maintenance corrective actions consistently effective and timely?
4.0.4 Is maintenance budgeting and cost control consistently effective?
4.0.5 Are assets being protected effectively?
4.0.6 Are regulatory compliance requirements being met effectively and consistently?

5.0 Maintenance Customers / Partners
5.0.1 Is there strong commitment by maintenance to meeting customer / partner expectations?
5.0.2 Is there strong commitment by customers / partners to meeting maintenance expectations?
5.0.3 Are customer / partner relationships managed effectively with effective two-way interaction?
5.0.4 Is there consistently good alignment between maintenance and operations objectives?
5.0.5 How good are relationships with key customers / partners at present?

Abbreviations:
MMS   = Manual and/or partially integrated computerised maintenance management system 
CMMS = Integrated, computerised maintenance management system 
OEE    = Overall Equipment Effectiveness    PM = Preventive Maintenance    CM = Condition Monitoring
BOMs  = Bills of Materials    SPLs = Service Parts Lists    OEM = Original Equipment Manufacturer

Review Question Response Rating System
1 = Ineffective or doesn’t exist
2 = Significant improvement required; minimum needs met
3 = Some improvement required; most needs met
4 = Satisfactory, needs met fully
0 = Not assessed
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Set up PM/CM/Lube 
Work Orders in CMMS

MMAPS TYPICAL MAINTENANCE WORK CONTROL PROCESS
Simplified

Predictive Work 
Requests

Corrective Work 
Requests

Project Work 
Requests

Team Leader reviews 
& confirms priority

CMMS Routine Work 
Orders

CMMS
Materials Supply

CMMS Work Order 
Backlog

‘X’ Yearly / Yearly / 
Quarterly / Monthly 
Maintenance Plans

Daily Maintenance
Plan

Team Leader reviews 
& confirms priority

Cost within 
authority? Urgent?

Maint Tech presents 
WO & Haz ID to Ops

Ops issues
Permit to Work

Maint Tech completes 
work

Permit to Work closed 
out with Ops

Maint Tech records 
work details in CMMS

Team Leader audits 
CMMS maint history

CMMS
Materials Supply

Maint reports, analysis, 
PM / CM program revs
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urgent?

After hours callouts
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Phase
MAINTENANCE TERMS

Proactive Maintenance (>70% of overall maintenance effort)

Prearranged, planned maintenance actions or work carried out to optimise 
equipment reliability, availability and performance or rectify known deterioration 
prior to the occurrence of any avoidable, undesirable or uncontrolled effect on 
production. Proactive maintenance includes on-condition tasks, condition 
monitoring, predictive maintenance and preventive maintenance.

Reactive Maintenance (<30% of overall maintenance effort)

Maintenance actions or work carried out in response to unplanned or 
unexpected events, including functional failures, potential failures, deterioration 
or breakdowns etc., which have avoidable, undesirable or uncontrolled effects 
on production.

Planned Maintenance (>90% of overall maintenance effort)  

All maintenance actions or work, either proactive or reactive, for which 
appropriate planning and preparation has taken place. Planning may include 
breaking the task into logical steps, allocating resources to each step, arranging 
spares, interfacing with production, hazard identification and work scheduling 
etc.

Condition Monitoring (CM) 

The use of analytical techniques to monitor equipment condition and obtain 
serviceability data over time so that reliability can be assessed and faults or 
deterioration (potential failures) detected and diagnosed prior to causing any 
uncontrolled effect on production.

These analytical techniques detect potential failure effects falling into the 
following groups: dynamic effects, particle effects, chemical effects, physical 
effects, temperature effects and electrical effects.

Predictive Maintenance or Condition Based Maintenance

Maintenance actions or work scheduled in response to condition monitoring 
predictions and diagnoses to optimise reliability and availability.

Preventive Maintenance (PM)

Maintenance actions or work carried out on a periodic basis to physically 
monitor equipment condition and/or rectify known equipment deterioration.

Corrective Maintenance

Maintenance actions or work carried out in response to failures, potential 
failures or deterioration etc. to correct defects and return equipment to 
acceptable condition.
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MMAPS PROJECT PLANNING & RISK MANAGEMENT WORKBOOK
Excludes detailed job planning
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PROJECT PLANNING & RISK MANAGEMENT 
Slide 2: Overall Project Planning Process Flow Chart

Slide 3: Worksheet 2. Project Risk Register (image)

Slide 4: Worksheet 3. Task Duration Risk Reduction (image)

Slide 5: Worksheet 4. Task Resource Time Unit Risk Reduction (image)



MMAPS
Project plan required

Mindview 9 is a mind mapping application with a project focus compatible with MS 365 and MS Project. Using Mindview 9, MMAPS develops WBS 
using top-down mind map format. Gantt chart is developed automatically in Mindview 9 in a different view as the WBS mind map is developed.

Develop preliminary draft WBS and 
program in MindView 9

Finalise preliminary WBS and program in 
MindView 9

‘MMAPS Project Risk Register-Task Risk Reduction Estimator’ is a proprietary tool for developing Project Risk Register, estimating expected mean 
task durations using PERT formula (3-point estimation technique), estimating project CP duration and estimating target completion probability.

Transfer task IDs, descriptions and 
durations to Excel workbook  ‘MMAPS 

Project Risk Register-Task Risk Reduction 
Estimator’

‘MMAPS Project Risk Register-Task Risk Reduction Estimator’ contains two risk reduction estimator worksheets, #3 for task durations and #4 for 
resource time units e.g. man-hrs. Once task IDs, descriptions and ‘most likely’ durations have been transferred from Mindview 9 to respective 
estimator worksheet, ‘optimistic’ and ‘pessimistic’ risk multipliers are selected for each task and CP task description cells are shaded to enable 
filtering by cell colour. CP tasks are predetermined in Mindview 9. ‘Optimistic’, ‘pessimistic’ and ‘expected mean task’ durations are calculated 
automatically in estimator worksheets and when tasks are filtered by CP colour, project CP duration can be read from ‘expected mean’ duration 
column subtotal cell. Z-scores can be calculated in estimator worksheets and probabilities of achieving alternative scenarios can be determined from 
embedded Z-score tables. The Project Risk Register is worksheet #2. 

• Evaluate expected mean task durations 
using PERT formula

• Evaluate project CP duration  
• Develop Project Risk Register

‘Expected mean’ task durations calculated in MMAPS Project Risk Register-Task Risk Reduction Estimator using PERT formula are lower risk than 
original ‘most likely’ task durations from Mindview 9 and will exceed the latter values. 

Transfer expected mean task durations to 
Mindview 9

Clarify task logic with Precedence 
Networking 

Use either MS Project network feature, Someka Excel PERT Chart template or MS Visio PERT 
Chart template as appropriate.

Finalise program in Mindview 9 prior to 
export to Project Plan 365 / MS Project

MMAPS uses either Project Plan 365 or MS Project for resource levelling and project management, depending on client requirements. Project Plan 365 
is fully compatible with MS Project. 

Export Mindview 9 plan to Project Plan 365 / 
MS Project. Level resources & finalise plan 

in Project Plan 365 / MS Project.

Project plan complete

Is task logic clear?

Yes

No

Slide 2 of 5PROJECT PLANNING & RISK MANAGEMENT WORKBOOK
Excludes detailed job planning
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Worksheet 2. Project Risk Register

PROJECT PLANNING & RISK MANAGEMENT WORKBOOK
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Worksheet 3. Task Duration Risk Reduction

PROJECT PLANNING & RISK MANAGEMENT WORKBOOK
Excludes detailed job planning
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Worksheet 4. Task Resource Time Unit Risk Reduction

PROJECT PLANNING & RISK MANAGEMENT WORKBOOK
Excludes detailed job planning



OUTSOURCED SERVICE CONTRACTS
Slide 2:      Some key hallmarks of successful outsourced service contracts

Slides 3-6: Continuous flow chart outlining all phases of development and establishment of
outsourced service contracts
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Some key hallmarks of successful outsourced service contracts:
 Contracting strategy is clear, appropriate and understood by all

 Scope of services is clear, appropriately detailed and understood by all

 Specifications and delivery standards are clear, relevant, appropriate and understood by all

 Terms and conditions are appropriate and understood by all

 Risks are shared, clearly understood and minimised for each party

 Openness, honesty and trust are practiced consistently by all

 All parties are committed to win / win
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MMAPS
Outsourced services required

Carefully consider services scope, risks & unknowns, service provision strategies 
& required outcomes etc. Final strategy should be appropriate for level of risk & 
unknowns involved. Optional contracting strategies include:
• Conventional tender (Lump sum, measure & value, cost reimbursement etc.)
• Alliance (management fee, fixed profit, reimbursement at cost, shared risk etc.)
• Informal arrangements

Review existing service provision 
strategies & future strategic options, 

confirm feasibility of alternative strategies 

Identify potential service providers Select potential service providers carefully on basis of competence, capability, 
experience re scope, experience re relationships, reputation, integrity etc.

Confirm / document final contracting 
strategy, process & outcomes

• Contracting strategy/process must address risks, unknowns & reqd outcomes 
• RFP general terms & conditions must be appropriate for services contract type. 

Select from Corporate, NZS 3910 / 3915 / 3916 / 3917, FIDIC, IMechE, IChemE, 
IPENZ etc. Discuss with corporate solicitor as appropriate.

Issue EOI documents

Revise documents

Issue appropriate notices

2

Determine EOI evaluation criteria &
review team

Clearly defined evaluation criteria help focus evaluation, promote fairness & also 
aid strategy refinement & structuring of EOI documents 

Prepare EOI documents

Review EOI documents & evaluation 
criteria

Review documents for accuracy, relevance & clarity, revise as necessary.
Documents also provide a window for service providers.
Arrange for review of final draft by corporate solicitor as appropriate.

Revisions 
required?

Yes

No

Post issue 
instructions or 

queries?

Instructions or query responses should be written and timely.
General instructions/responses should be sent to all service providers
Commercially sensitive should remain confidential.

3

Yes

No

No EOI / prequal 
phase required?

Expressions of interest (EOI) phase enables service provider pre-qualification, 
strategy refinement prior to request for proposal (RFP) phase & conceptual  
acceptance of proposed strategy by service providers.

1

Yes

Go straight to RFP

OUTSOURCED SERVICE CONTRACTS Slide 3 of 6



Request additional clarification
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Evaluate EOI responses & document 
recommendations 

Evaluate conforming EOI against predetermined evaluation criteria in a timely & 
structured manner & document results. 

Review EOI outcomes & recommendations. 
Verify service provider claims 

appropriately.
Involves nominated review team. Verification should be appropriate for proposed 
services scope and may involve follow-up with referees & site visits etc.

Advise potential service providers of EOI 
process outcomes

Should be written & timely

Determine RFP evaluation criteria & review 
team

Clearly defined evaluation criteria help focus evaluation, promote fairness & also 
aid strategy refinement & structuring of RFP documents 

Prepare RFP document
 Key elements include instructions to tenderers, forms of tender/agreement, 

general terms & conditions, special conditions, scope of services, specifications 
for services, price strategy & schedules etc. 
 Specific issues include term of agreement, insurance requirements, variation 

control, performance criteria, risks / rerwards, QHSE plans, personnel etc. Review RFP documents & evaluation 
criteria  Review documents for accuracy, relevance & clarity, revise as necessary.

 Documents also provide a window for service providers.
 Arrange for review of final draft by corporate solicitor as appropriate.

Revise RFP documents

EOI clarifications
required?

Record clarification issues during review & send one letter to each service 
provider requesting clarification of all issues specific to their RFP. Allow 
reasonable/realistic response time. If meeting necessary, record & file notes.

Yes

No

4

Issue RFP document

Revisions 
required?

Yes

No

1

Confirm RFP strategy & potential service 
providers

 Contracting strategy/process must address risks, unknowns & reqd outcomes. 
 RFP general terms & conditions must be appropriate for service contract type. 

Select from Corporate, NZS 3910 / 3915 / 3916 / 3917, FIDIC, IMechE, IChemE, 
IPENZ etc. Discuss with corporate solicitor as appropriate.
 Select potential service providers carefully on basis of competence, capability,
 experience re scope, experience re relationships, reputation etc. 

EOI / prequal phase 
unnecessary

Expressions of interest received

32

EOI document management, administration & security procedures must be 
appropriate & ensure fairness with a level playing field for all.

From EOI issue notices No EOI issues
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RFP responses received Proposal/tender document management, administration & security procedures 
must be appropriate & ensure fairness with a level playing field for all.

Negotiate outstanding matters with 
preferred service provider

Issue appropriate notices

Obtain management approval to award 
service contract

Request additional
information / clarification

Establish contract management files

5

Receive preferred service provider 
acceptance Should be written & received within required response time

Confirm final award intent with preferred 
service provider Should be written & specify response time

Review RFP outcomes &  
recommendations. Verify service provider 

claims appropriately. Confirm award 
strategy

Involves nominated review team. Verification should be appropriate for proposed 
services scope and may involve follow-up with referees & site visits etc.

Evaluate proposals  & document 
recommendations

Evaluate conforming RFP against predetermined evaluation criteria in a timely & 
structured manner & document results. 

Yes

No

RFP clarifications
required?

Genuine mistakes can occur & conversely some service providers may submit 
low bids expecting recovery via variations esp when scope lacks clarity. Record 
clarification issues during review & send one letter to each service provider 
requesting clarification of all issues specific to their RFP. Allow reasonable / 
realistic response time. If meeting necessary, record & file notes.

Post EOI
issue instructions or 

queries? 

4

Instructions or query responses should be written and timely.
General instructions/responses should be sent to all service providers
Commercially sensitive should remain confidential.

Yes

No

From RFP issue
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Finalise outstanding issues & prepare 
contract documents for execution

Revise & reissue contract documents

Issue contract documents to service 
provider for review & execution

Receive & execute contract documents

Service provision contract kick-off meeting
All contracts should be formally kicked-off to ensure compliance with agreement 
terms & conditions & to ensure effective & timely service provider establishment. 
Meeting should have formal agenda. Meeting notes should be circulated to 
participants & filed.

Should proceed as agreed at contract kick-off meetingService provider establishment

Outsourced services implemented

Issues?
Yes

No

Contract docs 
finalised / executed?

No

Yes

5

Written advice once preferred service provider acceptance receivedNotify unsuccessful service providers

Post preferred service 
provider acceptance

Should aim to execute agreement before services commence but this is not 
always possible. However, if services do commence prior  to execution, 
agreement should be executed as quickly as possible thereafter. 

Yes

No

Start
before contract 

executed?

To contract kick-off meeting

Services started?
Yes

No

To outsourced 
services implemented
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Introduction
 Presentation outlines the principal elements of construction contract quality management in process plants (from Principals’ perspective).
 Slides 2 to 5 comprise a continuous, cross functional flow chart covering all phases of the construction quality management process, namely;

 Contract establishment
 Contract Quality Plan (CQP) preparation and acceptance 
 Inspection and Test Plan (ITP) preparation and acceptance
 Work in progress
 Partial / Precedential / Sub-system completion
 System completion
 Handover
 Practical completion
 Contract completion

 Slide 6 outlines construction Contract Quality Plans (CQPs) and their use
 Slide 7 outlines construction Inspection and Test Plans (ITPs) and their use 
 Slide 8 outlines Non-conformance Report / Corrective Action Request Process (NCR/CAR Process) and its use
 Slide 9 outlines ‘Completion Inspection / Punch Listing’, ‘Punch Lists’ and ‘Completion Inspection / Punch List Monitoring’
 Slide 10 outlines ‘Completion Inspection / Punch List Categories’ and ‘Partial / Precedential / Sub-system Punch Lists’
 Slide 11 discusses ‘System Punch Lists’
 Slide 12 outlines ‘Final Inspection and Handover to Operations’
 Slide 13 outlines ‘QC Documentation’ requirements for construction in process plants
 Slide 14 & 15 show a sample ‘ITP’ form and supplementary, explanatory notes 
 Slide 16 shows a sample multifunction ‘NCR/CAR’ form
 Slide 17 shows a sample ‘Punch List’ form



Construction Contract 
AwardedMobilisation commences

Finalise & issue AFC 
documents

Receive & review AFC 
documents - clarify as reqd
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Establish contract completion 
log & punch list file 

Establish detailed works 
completion program

CQP reqd?

Finalise & execute contract 
documents

Finalise & execute contract documents 
as early in contract as possible

Principal’s Representative / EngineerContractor
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Review & accept or reject 
ITP

CQP 
accepted?

Review & accept or reject 
CQP

Prepare ITP (Inspection & 
Test Plan(s)) for review

No

Yes

2

Yes

Revise CQP Plan & 
resubmit

No

Revise ITP & resubmit No

Phase
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Prepare CQP for review Yes

CONSTRUCTION QUALITY 
MANAGEMENT CROSS 
FUNCTIONAL PROCESS 
FLOW CHART SLIDE 1/4 



W
or

k 
in

 P
ro

gr
es

s
W

or
k 

El
em

en
t P

ar
tia

l /
 P

re
ce

de
nt

ia
l /

 S
ub

-s
ys

te
m

 
C

om
pl

et
io

n 
(s

ee
 n

ot
es

)

Principal’s Representative / 
Engineer

Contractor
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Promulgate ITP (copy to 
MDR) & commence work

2

Carry out inspections 
specified in ITP & monitor 

overall ITP compliance 

ITP 
complied 

with?

YesComplete works subject to 
ITP without delay

Invoke NCR/CAR 
Procedure

No

Complete work element to 
"initial" punch list stage, 

progressively file QC data in 
QC MDR (QC Pack) 

Complete Partial / 
Precedential punch list 
(may be several stages)

Ensure QC MDR is complete 
for work element, punch list 

work element & notify 
Principal's Rep / Engineer of 

readiness for inspection 

3 4

Verify A / B priority work 
items complete, sign off 

Contractor's copy of punch 
list & update completion log

“Partial / Precedential" 
punch list A / B work items 
must be completed before 
reinspection / verification

File punch list report in QC 
MDR, rectify A / B punch list 
items, notify Principal's Rep / 
Engineer of punch list A / B 

work item completion 

Pass copy of punch list to 
contractor, file copy in 
contract file & update 

completion log

1 Phase
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Carry out inspections 
specified in ITP & manage 
internal non conformance 
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Complete “system" punch list

Ensure QC MDR is complete 
for "system", punch list 

"system" & notify Principal's 
Rep / Engineer of readiness 

for inspection 

Pass copy of punch list to 
Contractor, file copy in 
contract file & update 

completion log)

File punch list report in QC 
MDR, rectify A / B punch list 
items, notify Principal's Rep / 
Engineer of punch list A / B 

work item completion 

Verify A / B priority work 
items complete, sign off 

contractor's copy of punch 
list & update completion log

“System" punch list A / B 
work items must be 
completed before "system" 
can be reinspected / verified

3
Complete plant section or 

system to "system" punch list 
stage & progressively file QC 

data in QC MDR (QC Pack)

4

Rectify remaining punch list 
items & notify Principal’s 

Rep/Engineer of completion

Complete "initial" punch list 
(may be several stages)

Prepare "final" punch list 
for Practical Completion

Handover plant 
system to Owner / 

Operator for 
commissioning & 

commission

Verify status of all remaining 
work items, sign off 

Contractor's copy of punch 
list & update completion 

monitoring log

5

File punch list report in QC 
MDR, rectify all outstanding 

punch list items, notify 
Principal's Rep / Engineer of 

punch list work item 
completion 
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Verify completion of all 
remaining work items, sign off 

Contractor's copy of punch 
list & update completion log

5

Finalise & copy QC MDR

Construction Contract 
Completed

Review and sign off final QC 
MDR 
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Contract Quality Plan (CQP)
 CQPs are prepared by contractors and are contract specific. 
 CQPs supplement contractors’ quality manuals and procedures. 
 CQPs are statements of contractors’ intent and commitment regarding quality policies, practices, procedures, organisation and 

responsibilities etc. for respective contracts. 
 Formal CQPs should be called for in tender documents when contract scope is sufficiently extensive to require a CQP and / or when 

contractors’ quality manuals don’t cover respective contract requirements adequately.   
 CQP contents and scope are somewhat subjective, and format and contents can't be specified definitively. However, CQPs will generally 

include the following quality related aspects;
 Corporate quality policy
 Contract quality policy
 Contractor’s contract organisation, functions and responsibilities
 A list of all QA / QC procedures relevant to the contract, including company procedures and contract specific procedures, 

specifications and instructions etc.
 A list of sub-contracted work and services and the quality management systems to be applied by sub- contractors
 An appropriate outline of how the Contractor proposes to manage quality and compliance with specification, health, safety and 

environmental aspects etc. to meet the Principal’s expectations during the contract.
 CQP audit programme

 If a contract requires submission of a CQP, contract works should not commence without an appropriate level of acceptance of the CQP by 
the Principal’s Representative / Engineer.
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Contract Inspection & Test Plans (ITPs)
 ITPs are highly interactive documents, which identify inspection, testing and acceptance requirements for each key construction or 

maintenance activity in the same sequence as the construction or maintenance process. 

 ITPs (and their review) ensures contractors have defined and planned the most appropriate series of tests and inspections in a timely 
manner to achieve design intent and to show where the Principal’s personnel will undertake inspection and verification.

 ITP requirements and submission schedule should be clearly defined in contract documents. Submission schedules should enable 
contractors to submit ITPs in sufficient time for review / acceptance by the Principal’s Representative / Engineer and dissemination of 
accepted ITPs by the Contractor prior to construction or fabrication work commencing. Any special ITP requirements should be included in 
the tender documents.

 ITPs should be formatted as required by the contract. A typical ITP pro forma with provision for review and acceptance is shown in slide 14 
with supplementary explanatory notes in slide 15. Alternative formats which suit a contractor's quality system should be considered and these 
should be reviewed and accepted by the Principal at the tender stage. Where an alternative ITP format without review and acceptance 
provision is accepted by Principal, a special stamp should be used to indicate acceptance level.

 ITPs are reviewed by the Principal’s Representative / Engineer to verify ITP accuracy and completeness and to ensure that all inspections / 
verifications have been identified and classified correctly. Depending on complexity of construction or maintenance the Principal’s 
Representative / Engineer should co-opt assistance from more competent personnel as and when required. Unsatisfactory ITPs are returned 
to the Contractor for revision and resubmission. The panel at the foot of the sample ITP pro forma is used to indicate the level of the 
Principal’s acceptance of the ITP.

 A carefully prepared ITP, including all appropriate process steps, together with appropriate and mutually agreed quality activities for each 
process step, is a key mechanism in delivering required quality levels and compliance with specification. However, these outcomes will only 
be achieved if the final ITP is implemented properly and followed closely by both Contractor’s and Principal’s personnel. The Principal’s 
Representative / Engineer must also determine the necessity for and frequency of audits of the Contractor’s quality management systems by 
the Principal. Such audits are additional to the normal day to day surveillance carried out by the Principal’s Representative / Engineer.
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Non-conformance Report / Corrective Action Request Process (NCR/CAR) - Principal’s Perspective
 Non-conformances may be discovered during Principal’s normal surveillance and during internal or external audits or inspections. 
 The Principal’s formal NCR/CAR process provides a means of formally;

 reporting non-conformances to the Contractor
 recording the Contractor’s view of such non-conformances and possible corrective actions
 recording the Principal’s disposition and approval of corrective actions
 recording the Principal’s acceptance of completed corrective actions

 The NCR/CAR process is often based on use of a multifunction form that enables Principal and Contractor to formally notify non-
conformances, exchange views and opinions about these, determine and request appropriate corrective actions and record implementation 
of such actions. A sample NCR/CAR multifunction form is shown in slide 16.

 Contractors generally maintain their own NCR/CAR process for internal use as part of their QMS.
 Principals and Contractors should each maintain a non-conformance register to record details of all non-conformances for each contract. 
 Principals and Contractors should each file NCR/CARs for each contract according to NCR/CAR completion status.
 Discretion is required in use of NCR/CARs as many simple or routine non-conformances may be resolved with basic site instructions.
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Completion Inspection / Punch Listing
 Completion inspection / punch listing is carried out for both quality and contractual purposes. 
 Careful, timely punch listing is essential in moving from the advanced stages of field construction to practical completion in a controlled 

manner with minimum delay. 
 Punch listing therefore includes verification of both work completion and satisfactory completion of all 'receiving' and 'in-process' inspection, 

testing and verification required by the CQP, ITPs and any other documented procedures.

Punch Lists
 Punch lists should be prepared using agreed punch list forms and identified with a unique sequential number relating to contract, system, 

area work pack or P&ID as appropriate by the Principal’s Representative / Engineer. A sample punch list form is shown in slide 17. 
 Punch lists must be legible, contain sufficient location detail to enable others to find work items and defect or outstanding work descriptions 

must be clearly understandable by all concerned. 
 Priorities (defined on the sample punch list form) and required completion dates must be specified for all punch list items.
 Punch list originals are sent to the Contractor under transmittal for inclusion in the final QC MDR where they can be progressively signed-off 

by the Contractor and the Principal’s Representative / Engineer as punch list work items are completed. The Principal’s Representative / 
Engineer will retain copies of original punch lists. 

Completion Inspection / Punch List Monitoring
 The full completion inspection / punch-listing program should be defined when contract works commence and subsequently monitored to 

ensure that nothing is overlooked, and facilitation of the completion process is optimised.
 Once QC test packs have been defined and P&IDs marked up, the Principal’s Representative / Engineer should compile a completion log 

by setting up a log sheet for each major system and contractor. All test packs and punch lists the Contractor is responsible for are listed in 
the completion log. As the key steps in the completion inspection / punch listing process are completed, completion dates are noted in the 
completion log so there is always a clear, up to date record of completion status.
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Completion Inspection / Punch List Categories
There are three broad categories of completion inspection / punch list
 Partial / precedential / sub-system / discipline
 System
 Final inspection for practical completion or handover to operations

Partial / Precedential / Sub-system Punch Lists 
(I.e., plant area, section, sub-system, discipline, equipment item etc.)
 Partial / precedential / sub-system punch lists are single discipline punch lists for discrete, 'bite sized' sections, subsections or single 

components of larger more complex systems. E.g., piping test packs form discrete sections of a complete plant process system; steel 
structures support process vessels and piping etc.

 Punch lists should be divided into the following groups; civil, structural steel, piping, vessels, rotating equipment, electrical, instrumentation, 
surface protection, insulation etc. 

 Partial / precedential / sub-system punch lists should focus on outstanding work required to enable progression to the next major 
construction step, system completion or practical completion. E.g., pre-hydro punch list prior to hydrotesting in the case of piping. Initial/ 
sub-system punch listing should be undertaken as early as practicable to facilitate earliest practicable completion. Partial / precedential / sub-
system punch lists should include the following.
 Work requiring correction
 Work requiring completion
 Work not started

Listing outstanding work items minimises the need to cover old ground during later checks.
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System Punch Lists 
(I.e. For a complete plant or system)
 When a plant or system is substantially complete, the complete entity should be punch listed to ensure that all system components have 

been installed in accordance with P&IDs, instrument diagrams, single line diagrams, loop diagrams and other specifications.
 System punch lists should focus on safe and complete operability, which requires adequate working knowledge of system components and 

familiarity with both process and general operating requirements. System punch listing should be undertaken as late as practicable to take 
full advantage of partial / precedential / sub-system punch listing.

 System punch lists should include (but not be limited to) the following aspects.
 Equipment and associated services completed, tested and test blinds removed
 Piping and valves tight, clean and installed to P&ID
 Instruments connected, tested and calibrated
 Electrical equipment tested and operable
 Personnel safety requirements completed
 Accessibility requirements completed
 Plant area tidy with scaffolding and other construction facilities removed
 Statutory requirements (codes, permits, regulations etc) complete / compliant
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Final Inspection and Handover to Operations
 When a system or contract is practically complete (except for minor punch list items from partial / precedential / sub-

system or system punch lists), a final inspection will be carried out by the Principal’s Representative / Engineer and 
Contractor jointly. The resulting final punch list will include all outstanding items agreed by the parties to be completed by 
the Contractor as part of the Certificate of Practical Completion.

 Final punch lists are a consolidation of all outstanding items from earlier partial / precedential / sub-system and system 
punch lists as well as any new items that fall within the contractual scope of work. Final punch list inspections should be 
scheduled to enable all relevant parties to be present.

 When all construction or construction testing work has been completed (i.e., all A / B / C punch list items have been 
completed) and the plant system is ready for hand-over for commissioning, the Principal’s Representative / Engineer will 
submit a construction completion report to the operations manager responsible for commissioning.
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QC Documentation
 The systematic grouping of equipment for erection / testing purposes (i.e. sorting into test packs) and the format in which QA / QC records 

are required to be assembled, maintained, accessed and handed over, should be discussed at contract kick-off and finalised as expeditiously 
as possible. The preparation of comprehensive construction work packs during the detail design phase may facilitate this requirement to 
some extent. The Contractor should mark up a set of P&IDs showing boundaries of each process section, system or sub-system.

 The actual contents of contractors’ final QC MDR (Manufacturers Data Report) packages (QC packs) will vary according to contract 
discipline, scope and complexity. Generally, contract requirements and relevant in-house procedures should be followed. However, as a 
guide, QC MDRs should be properly indexed and might typically include (but not be limited to) the following if relevant to contract scope:
 MDR(s) certificate(s) endorsed by Inspection Body covering design, fabrication, 

erection examination and testing of pressure equipment as appropriate

 Design verification certificates for pressure equipment and associated, verified 
design documents endorsed by the Design Verifier. 

 Design certificates and / or producer statements for design and construction of 
civil, structural and mechanical support infrastructure for pressure equipment

 Accepted CQP and ITP(s) 

 Test pack schedule with marked-up P&IDs showing test boundaries

 Approved fabrication / erection / welding / testing procedures and procedure 
qualifications including verification and test reports e.g., WPS, PQR etc.

 Personnel qualification records e.g. welder qualification register and WPQs etc.

 Marked up AFC isometrics for piping fabrication / erection (mark-ups should 
include weld numbers, material traceability data and materials test certificate #s). 
Piping isometrics should also show hazard levels according to AS 4343.

 Fabrication / construction QC verifications, inspection and test records (ITR) and 
reports including; surveyors reports, concrete certificates, welding control records, 
equipment installation reports etc.

 PWHT reports and charts

 Non-destructive examination reports e.g. RT, UT, MT, PT, etc.

 Hydro-test / pneumatic test records including; P&IDs showing test boundaries. test 
procedures, calibration certificates for pressure gauges and chart recorders, 
hydro-test certificates and recorder charts endorsed by Inspection Body etc.

 Surface coating inspection records

 Test equipment certification and calibration records including; hydro test 
recorders, pressure gauges and instrument & electrical calibration equipment etc.

 Materials test certificates and traceability data

 Instrument / loop calibration reports

 Hazardous Area Dossier

 Electrical Test Reports

 Electrical Certificates of Compliance

 Installation completion checklists.

 Punch Lists properly executed by each party - e.g. piping pre-hydro, post-hydro 
(pre-insulation), post insulation, system and final (i.e. for practical completion).

 ITPs i.e., finals properly executed by each party

 NCR(s) properly executed by each party

 Relevant RFI(s), SI(s) and VO(s)
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Additional Clarification
 Inspection and Test Point

A point or stage in the fabrication and construction cycle where an inspection or test activity is performed. All inspection and test points in the process should be recorded in the ITP.
 Principal’s Witness Point

An inspection and test point on the ITP designated by the Principal as an activity to be observed by the Principal’s Representative. If a Principal’s Representative is not present at the pre-
arranged time and assuming due notice was given, the Service Provider or Contractor may proceed with the activity.

 Principal’s Hold Point
An inspection and test point on the ITP designated by the Principal as a point beyond which the Contractor will not proceed without authorisation. The activity will normally be witnessed by 
the Principal’s Representative although in some circumstances, the Contractor may be notified in writing that the activity may proceed without the Principal’s Representative.

 Surveillance (Monitoring)
Continuing evaluation by Principal and Contractor of the status and use of procedures, methods, inspection activities and records analysis to ensure quality requirements will be met.

 Review
Examination of documentary evidence related to inspection and test activities to verify that activities have been conducted satisfactorily and that results are acceptable.

Col # Column Heading Column Contents Description Who
1 Activity Number The manufacturing, construction or maintenance activity number in logical process sequence. (Includes procurement, 

fabrication, transport, receipt on site, construction, commissioning etc.)
SP or Contractor

2 Manufacturing or Construction 
Activity Description

Describe the construction, manufacturing or maintenance activity SP or Contractor

3 By Identify who performs the work described in column 2. SP or Contractor

4 Inspection & Test Activity Description 
i.e. Inspection & Test Point

Describe the quality activities or quality characteristics to be verified associated with the work activity in column 2 SP or Contractor

5 Activity Control Procedure Identify quality system procedure or instruction reference for conduct of QC activity defined in column 4 SP or Contractor

6 Acceptance Criteria Identify design specification(s) or code(s) and respective section(s) and clause(s). Also include any critical parameters. SP or Contractor

7 Verifying Document Identify the document(s) used to verify acceptance of QC activity performance SP or Contractor

8 Contractor Inspection Point Define inspection type i.e. W = Witness, H = Hold, R = Review, S = Surveillance. SP or Contractor

9 Contractor Initials Leave blank for later verification. SP or Contractor

10 Principal’s Inspection Point Define inspection type i.e. W = Witness, H = Hold, R = Review, S = Surveillance. Principal’s 
Representative

11 Principal’s Representative’s Initials Leave blank for later verification. Principal’s 
Representative

12 Comments Additional qualifying data as required. Both as appropriate
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Slide 4: Job Spares and Materials (Worksheet image)

Slide 5: Job Miscellaneous Costs (Worksheet image)
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Slide 2:      Principal Equipment Failure Modes and Possible Maintenance Actions Matrix Worksheet 
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Col # Column Heading Column Contents Description Who

1 Activity Number The manufacturing, construction or maintenance activity number in logical process sequence. (Includes procurement, 
fabrication, transport, receipt on site, construction, commissioning etc.)

SP or Contractor

2 Manufacturing or Construction 
Activity Description

Describe the construction, manufacturing or maintenance activity SP or Contractor

3 By Identify who performs the work described in column 2. SP or Contractor

4 Inspection & Test Activity 
Description i.e. Inspection & Test 
Point

Describe the quality activities or quality characteristics to be verified associated with the work activity in column 2 SP or Contractor

5 Activity Control Procedure Identify quality system procedure or instruction reference for conduct of QC activity defined in column 4 SP or Contractor

6 Acceptance Criteria Identify design specification(s) or code(s) and respective section(s) and clause(s). Also include any critical 
parameters.

SP or Contractor

7 Verifying Document Identify the document(s) used to verify acceptance of QC activity performance SP or Contractor

8 Contractor Inspection Point Define inspection type i.e. W = Witness, H = Hold, R = Review, S = Surveillance. SP or Contractor

9 Contractor Initials Leave blank for later verification. SP or Contractor

10 Principal’s Inspection Point Define inspection type i.e. W = Witness, H = Hold, R = Review, S = Surveillance. Principal’s 
Representative

11 Principal’s Representative’s Initials Leave blank for later verification. Principal’s 
Representative

12 Comments Additional qualifying data as required. Both as appropriateAdditional Clarification
 Inspection and Test Point

A point or stage in the fabrication and construction cycle where an inspection or test activity is performed. All inspection and test points in the process should be recorded in the ITP.
 Principal’s Witness Point

An inspection and test point on the ITP designated by the Principal as an activity to be observed by the Principal’s Representative. If a Principal’s Representative is not present at the pre-
arranged time and assuming due notice was given, the Service Provider or Contractor may proceed with the activity.

 Principal’s Hold Point
An inspection and test point on the ITP designated by the Principal as a point beyond which the Contractor will not proceed without authorisation. The activity will normally be witnessed by 
the Principal’s Representative although in some circumstances, the Contractor may be notified in writing that the activity may proceed without the Principal’s Representative.

 Surveillance (Monitoring)
Continuing evaluation by Principal and Contractor of the status and use of procedures, methods, inspection activities and records analysis to ensure quality requirements will be met.

 Review
Examination of documentary evidence related to inspection and test activities to verify that activities have been conducted satisfactorily and that results are acceptable.

Inspection & Test Plan (ITP) Form Notes
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Introduction
 Presentation outlines maintenance project / shutdown job planning / control using ‘MMAPS Maintenance / Construction Job Plan’ 

workbook.

 Analysis worksheets’ features include;
 Multiple worksheet cell explanatory notes re spare parts analysis and worksheet usage.
 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 cell dropdown lists are shaded light green.
 Frequent use of cell formulae to reduce effort and improve effectiveness. Columns with cell formulae are shaded light blue.

 Slides 2 to 19 show images of worksheets listed above i.e., basic worksheets with outline groups closed or open and if closed, separate 
images of expanded outline groups

 Workbook comprises the following worksheets:
 ‘1. Job Overview’
 ‘2. Job Asset Details’
 ‘3. Job Support Document Links’
 ‘4. Job Activities and Resources’
 ‘5. Job Notes and Tools’
 ‘6. Job Risk-Hazard Form’
 ‘7. Job Time and Cost Summary’
 ‘8. Job Spares and Materials’

 ‘9. Job Miscellaneous Costs’
 ‘10. Inspection and Test Plan Form’
 ‘11. Punch List Form’
 ‘12. Job Work Photos’
 ‘13. Job Work Report’
 ‘14. Job Supplementary Reports’
 ‘15. Risk-Hazard Criteria’
 ‘16. Associated Dropdown Lists’

MAINTENANCE / CONSTRUCTION JOB PLAN WORKBOOK
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WORKSHEET 1. JOB OVERVIEW
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WORKSHEET 2. JOB ASSET DETAILS 
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WORKSHEET 3. JOB SUPPORT DOCUMENT LINKS
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WORKSHEET 4. JOB ACTIVITIES AND RESOURCES 1/2
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WORKSHEET 4. JOB ACTIVITIES AND RESOURCES 2/2

Note:
This slide shows the analysis tools 
for periodic progress updating and 
the recording of such progress 
updates. Used for calculation only 
and not included in printouts. 
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WORKSHEET 6. JOB RISK-HAZARD FORM
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WORKSHEET 7. JOB TIME AND COST SUMMARY
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WORKSHEET 10. INSPECTION AND TEST PLAN FORM
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WORKSHEET 11. PUNCH LIST FORM
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WORKSHEET 12. JOB WORK PHOTOS
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WORKSHEET 13. JOB WORK REPORT
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WORKSHEET 14. JOB SUPPLEMENTARY REPORTS
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MAINTENANCE PROJECT / SHUTDOWN JOB PLANNING / CONTROL

Slide 2:   Introduction

Slide 3:   Maintenance Project / Shutdown Preparation Flow Chart

Slide 4:   Maintenance Project / Shutdown Execution Flow Chart

Slide 5:   Maintenance Project / Shutdown Job Planning & Control System

Slide 6:   Worksheet ‘4. Project-SD Overview’ (image)

Slide 7:   Worksheet ‘5. Project-SD Cost Summary’ (images)

Slide 8:   Worksheet ‘7. Project-SD Timesheet Summary’ - Basic Worksheet - Outline Groups 
                    Closed (image)

Slide 9:   Worksheet ‘7. Project-SD Timesheet Summary’ - Outline Groups Expanded (images)

Slide 10: Worksheet ‘8. Project-SD Resources’ (image)

Slide 11: Worksheet ‘9. Project-SD Spares and Materials’ (image)

Slide 12: Worksheet ‘10. Associated Dropdown Lists’ (image)
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Introduction
 Presentation outlines maintenance project / shutdown job planning / control using ‘MMAPS Project-Shutdown Job Planning-Control’ 

workbook.
 Workbook comprises the following worksheets:

 ‘1.   Project-SD Preparation Flow Chart’
 ‘2.   Project-SD Execution Flow Chart'
 ‘3.   Project-SD Planning-Control System’ 
 ‘4.   Project-SD Overview’
 ‘5.   Project-SD Cost Summary’
 ‘6.   Project-SD Timesheet Summary’
 ‘7.   Project-SD Timesheet Entry’
 ‘8.   Project-SD Resources’
 ‘9.   Project-SD Spares and Materials’
 ‘10. Associated Dropdown Lists’

 Analysis worksheets’ features include;
 Multiple worksheet cell explanatory notes re spare parts analysis and worksheet usage.
 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 cell dropdown lists are shaded light green.
 Frequent use of cell formulae to reduce effort and improve effectiveness. Columns with cell formulae are shaded light blue.

 Slides 3 to 12 show images of worksheets listed above i.e., basic worksheets with outline groups closed and also separate images of 
expanded outline groups
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WORKSHEET 8. PROJEC-SD RESOURCES
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