MMAPS Maintenance Management and Procurement Services Ltd
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
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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.

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

o Worksheet #2 has a functional failure mitigation logic chart

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

o Worksheet #4 is automated and used to summarise failure mode causes and maintenance actions
o Worksheet #5 has the risk assessment matrix used in worksheet #3

o 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

o 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.

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

o Worksheet #2 has a flow chart outlining asset spare parts and inventory needs analysis
o Worksheet #3 is used to record parent asset data

o Worksheet #4 is used to model and optimise spare parts and inventory needs analysis
o Worksheet #5 has an RFI proforma for obtaining relevant OEM supply chain data

o 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

o 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.

o Worksheet #1 is a review title page

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

e Worksheet #3 presents the generic MMAPS maintenance mission

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

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

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

o Worksheet #7 is used to record observations, gaps perceived by users, comments and scores against review questionnaire items
o Worksheet #8 is automated and used to record scores against review questionnaire items without observations / comments etc.
o Worksheet #9 is an automated interface between worksheet #7 and worksheet #10

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

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

Presentation comprises 15 slides including:

o 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
o 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.

o 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

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

Presentation comprises 3 slides including:
e 1 slide with slide index
e 2 slides with worksheet images.
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MMAPS Maintenance Management and Procurement Services Ltd

MS Excel Workbooks

Root Cause Analysis (RCA) - Qualitative FTA & 5-Why
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
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

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

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

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

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

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.

MMAPS MS Excel Maintenance-Construction Mgt Toolkit - Overview Apr25 R5.docx
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MS PowerPoint Slideshows / MP4 Videos

Display of Worksheet #1 as image in PowerPoint slide isn’t practical.

Project Planning & Risk Management
Presentation comprises 5 slides including:

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

o 3 slides with worksheet images.
Outsourced Service Contracts

Presentation comprises 6 slides including:

e 2 slides with slide index and key hallmarks

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

Construction Contract Quality Management in Process Plants

Presentation comprises 18 slides including:

o 2 slides with slide index and introduction

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

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

e 4 slides with ITP, Punch List and NCR forms

Maintenance / Construction Job Cost Estimator
Presentation comprises 6 slides including:

e 1 slide with slide index
o 5 slides with worksheet images.

Equipment Failure Modes-Possible Maintenance Actions Matrix
Presentation comprises 2 slides including:

o 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
Presentation comprises 44 slides including:

e 2 slides with workbook index

¢ 42 slides showing specific maintenance / construction
management QHSE / equipment form and register templates.

Page 2 of 3



MMAPS Maintenance Management and Procurement Services Ltd

Website: mmaps.co.nz

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:
e 2 slides with slide index and introduction
o 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

o 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.)

Maint Project/
Shutdown
Planning/Control

Maint/Cnstrctn
Job Plan W/bk(s)

w/bk
]
X

-
X
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Based on RCM, FMEA, FMECA(Qualitative) & RCA Principles using ‘MIMAPS Asset Maintenance Strategy Workbook’ (MS Excel)

ASSET MAINTENANCE STRATEGY DEVELOPMENT WORKBOOK

Slide 1 of 10

ASSET MAINTENANCE STRATEGY DEVELOPMENT

Slide 2:
Slide 3:
Slide 4:
Slide 5:
Slides 6&7:
Slide 8:
Slide 9:
Slide 10:

Introduction

Flow chart outlining asset maintenance strategy development process

Flow chart outlining functional failure mitigation logic

Worksheet ‘3. Maintenance Strategy Development’ - Outline Groups Closed (images)
Worksheet ‘3. Maintenance Strategy Development’ - Outline Groups (images, 2 slides)
Worksheet ‘4. Recommended Maintenance Actions’ (image)

Worksheet ‘6. Associated Dropdown Lists’ (image)

Examples of Embedded Notes in Worksheet ‘3. Maintenance Strategy Development’
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Based on RCM, FMEA, FMECA(Qualitative) & RCA Principles using ‘MIMAPS Asset Maintenance Strategy Workbook’ (MS Excel)

Introduction

O 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.

O 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’

O Analysis worksheet’s features include;

>

>
>

>
>

O 00000 0D0

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.



ASSET MAINTENANCE STRATEGY DEVELOPMENT WORKBOOK

Based on RCM, FMEA, FMECA(Qualitative) & RCA Principles using ‘MMMAPS Asset Maintenance Strategy Workbook’ (MS Excel)

Asset maintenance strategy required

Confirm project scope

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

Assess & document asset history, useful
life, operating context, regulatory
requirements, protection, function,
functional failures

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

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

Determine asset maintenance action costs
& assess risk reduction of proposed
maintenance actions

Develop implementation plan & final
report. Obtain management approval for
proposed maintenance actions

Asset maintenance strategy complete

Confirm project scope re assets to be assessed and assessment methodology
« Clarify corporate needs and expectations

« Collect required asset information

» Define regulatory requirements

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

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.

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

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.

Plant asset maintenance actions
Determine asset maintenance action costs and cost savings and 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.
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ASSET MAINTENANCE STRATEGY DEVELOPMENT WORKBOOK

FUNCTIONAL FAILURE MITIGATION DECISION LOGIC

Functional failure requires
appropriate, technically
feasible, mitigation action(s)

Evident Is a functional failure
or failed state evident

Economic/
Operational

Safety/ Are adverse effects of an
Environmental evident failure,

safety/environmental or

economic/ operational?

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 One-time change such as
change (may be only option to redesign, process or procedure
reduce risk sufficiently) change

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

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

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

Hidden

Safety/
Environmenta

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

Functional failure has
appropriate, technically feasible,

Are adverse

effects of a hidden failure
coupled with a second
failure or other event,

safety/ environmental or

economic/
operational?

Slide 4 of 10

Economic/
Operational

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

mitigation action(s) defined




ASSET MAINTENANCE STRATEGY DEVELOPMENT WORKBOOK
WORKSHEET ‘3. MAINTENANCE STRATEGY DEVELOPMENT’ - OUTLINE GROUPS CLOSED
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DutageRate

Tesor Severity /
No Interval AssetCriticality fC¥enf Specified Consequences Detectability
N 40 [ 40 Hr wWeek unacceptable 1 In=zignificant 1 Detectable 1
I a0 |40 Hrf'w Fartnight Froduction ar service lost completely for < 1day or safety or environmental impact tolerable (2 Pild 2| [Probably detectable 2
160 |40 Hrfw Manth Froduction or service reduced by » 502 for > 1day or safety or environmental risk. high 3 Moderate 3| [Possibly detectable 3
320 |40 Hriw' 2-Month Froduction or service reduced by » 502 for <1day or safety or environmental risk, medium 4 Significant 4| |Undetectable 4
420 (40 Hrdw' 3-Month Production or service reduced by <503 for = 1day or safety or environmental risk, low =3 Catastrophic 5
E40 |40 Hriw 4-Month Froduction or service reduced by <502 for <1day or safety or environmental risk, wvery low E
360 (40 Hriw B-Month low 7 Liklihood { Maintenance Type [RCM)
2080 |40 HrW Year Lo 1| [Service or lube tasks SLT
Hz0 |40 Hrfw 13-Manth Flant Area Low-fedium 2| | On-zondition tasks ocT
HED |40 HrfW 2-Year Medium 3| |Sched restaration tasks SRT
E240 | 40 Hriw' 3-'ear Medium-High 4| | Sched discard tasks 50T
320 |40 Hriw 4-Y'ear High 5| | Run-to-failure RTF
10400 | 40 Hriw' &B-"'ear Failure-finding tazks FFT
20800 | 40 Hriw 10-5ear Function Type | |One-time change oTC
168 |24 Hi'D Week. Frimary F
336 | 24 Hr'D Fortnight Secondary 5
720 |24 Hr'D Month [300] Maintenance Type
1440 24 HrfD 2-Manth (200 Service or lube =18
2160 | 24 Hr'D 3-Month [(300) Freventive 1 Pm
2880 | 24 HriD 4-month [300) Inspection INEP
4320 | 24 HifD 6-Manth [200] Fredictive Fdra
A7ED | 24 HriD Year [3660] Condition Manitoring ChM
12080 | 24 HifD 13-Manth Corrective CHM
1r620 | 24 HifD 2-Year [3660] Fix on Fail FOF
ZE280 | 24 HifD 3-Year [3660] Modification r00
J6040 | 24 HriD 4-'ear [3650) Asset Type Fedeszign RED
43800 | 24 HifD 5-Year [3650]
S7ED0 | 24 HriD 10-Year [3650] FPrincipal Risk Effect
Safety =1
Environmental E
Economic/Operational EOQ
Installed Condition
e ]
Uszed u
Fefurbished Fully RF
Fiefurbished Fartly RF
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EXAMPLES OF EMBEDDED NOTES IN WORKSHEET ‘3. MAINTENANCE STRATEGY DEVELOPMENT’

Maintenance Strategy Workbook
Maintenance Strategy Worksheet
RCM, FMEA, FMECA(Qualitative) and RCA Principles Section Notes

Based on principles presented in ‘SAE JA1012 2002 — A Guide to the Religbility-Centred Maintenance (RCM) Standard”
and ‘RCM3: Risk Based Reliability Centred Maintenance - Basson’

RCM, FMEA, FMECA({Qualitative) and RCA Principles
This maintenance strategy worksheet is based on RCM, FMEA, FMECA(Qualitative) and RCA principles.

RCM (Reliability Centred Maintenance) is a process used to determine minimum, safe levels of maintenance,
engineering and other related risk management strategies required to optimise an asset's safety and environmental
integrity and cost-effective operational capability in its operating context over its life cycle, in accordance with the
asset operator's functional and operational expectations.

RCM requires the consideration of eight questions regarding each asset or system under review:

1. What is the operating context of the asset or system (i.e. operating conditions and how used)?

2. What are the functions and associated performance standards of the asset or system in its present operating
context?

3. What are the ways in which the asset or system may fail to fulfil its functions (i.e. functional failures or failed
states)?

What are the causes of each functional failure or failed state (i.e. failure modes)?
What are the effects and consequences of each functional failure when it occurs?
What are the risks and risk levels associated with each functional failure?

What can be done proactively to reduce intolerable risks to tolerable levels?

o~ o

What can be done to reduce or manage risks in a cost-effective manner?

FMEA (Failure Modes and Effects Analysis) is a process used to:

1. Identify and fully understand potential failure modes, failure causes and failure effects for assets, processes, and
systems.

2. Assess risks associated with identified failure modes, failure causes and failure effects and prioritise issues for
mitigative or corrective action.

3. Identify, define, and implement mitigative or corrective actions and thereby reduce asset, process and system
risks to tolerable levels.

FMECA Failure Modes, Effects and Criticality Analysis) is an extension of FMEA by including criticality analysis
whereby failure mode probability/ likelihood and severity are assessed enabling failure modes to be ranked
according to their respective criticality.

to identify appropriate solutions. This involves defining the problem, understanding the process, identifying possible
causes, collecting data (evidence), analysing data (evidence), identifying possible solutions, selecting solutions,
implementing solutions, evaluating effects, and institutionalising change.

MMAPS
Maintenance Strategy Workbook
Maintenance Strategy Worksheet
Target OEE Column Notes

OEE or "overall equipment effectiveness’ is a single measure of an asset's availability to produce, performance re
output or production rate and quality of output or production.

Availability is the ratio of Actual Production Time to Potential Production Time.

l.e., Availability = Actual Production Time / Potential or Possible Production Time

Performance is the ratio of Actual Output to Theoretical Output.
l.e., Performance = Actual Output / Theoretical Output

Quality is the ratio of good or compliant output or production to total good or compliant output or production.

l.e., Quality = Good (Compliant) Output / Total Output

OEE = Awvailability ratio x Performance ratio x Quality ratio

100% OEE means only good (compliant) product is manufactured, as fast as possible, with no stop or down time

85% OEE is considered world class

Maintenance Strategy Workbook
Maintenance Strategy Worksheet
Functional Failure Column Notes

Functional Failure (or Failed State)
{based on "SAE JA1012 2002 — A Guide to the Reliability-Centred Maintenance (RCM) Standard”)

A functional failure is a state in which a physical asset or system is unable to perform a specific function to a desired
level of performance. All failed states associated with each function should be identified.

Every asset has more than one function, each of which could fail in isolation so any asset can suffer from a variety of
failed states. For this reason, it is more accurate to define failure in terms of the loss of specific functions, rather
than failure of a complete asset.

Functional failures may be total or partial. A function performing at less than the desired minimum performance
standard is a partial failure. E.g., a pump may pump nothing at all which is a total failure or at less than the desired
rate which is a partial failure.

Performance standards associated with some functions incorporate upper and lower limits and an asset has failed if
it performs above the upper limit or below the lower limit. In these cases, the breach of the upper limit needs to be
documented separately to breach of the lower limit because failure modes and / or consequences associated with
exceeding the upper limit are usually different from those associated with a breach below the lower limit. E.g.,
machining tolerances.l
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Introduction

O Presentation outlines asset maintenance spare parts and inventory needs analysis using ‘MMAPS Asset Maintenance Spare Parts & Inventory
Needs Analysis’ workbook.

0 Workbook comprises the following worksheets:

(I R

U

>
>
>

>
>

>

“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 ‘6. RFI Pro Forma-OEM Supply Chain’

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

>

YV V V

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.
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FLOW CHART - SPARE PARTS & INVENTORY NEEDS ANALYSIS’ - SLIDE 1/2

Asset spare parts review required

Identify parent assets requiring spares
review

Gather parent asset data & enter in Parent
Asset Worksheet

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

Gather spares usage data & enter in

Spares-Inventory Analysis Worksheet

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

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

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

Spares review scope

wmmm | 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.

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.

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.

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

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.

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.

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.




ASSET MAINTENANCE - SPARE PARTS & INVENTORY NEEDS ANALYSIS WORKBOOK

FLOW CHART - SPARE PARTS & INVENTORY NEEDS ANALYSIS - SLIDE 2/2

From common
parent asset spares

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

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

Analysis Worksheet

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

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

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

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.

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.

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.

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%.

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.

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)]

Slide 5 of 10
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z Basic worksheet with one outline group open and one closed
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OEM / Supplier:
Asset OEM Model No:
Asset OEM Serial No:
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WORKSHEET ‘5. PROPIETARY SPARES - RFI PRO FORMA Re OEM SUPPLY CHAIN’

G

PROPIETARY SPARES - RFI PRO FORMA Re OEM SUPPLY CHAIN

RFI pro forma(s) remitted to OEM(s) under appropriate cover letter(s) precede formal RFQ(s) and solicit OEM supply chain information as a basis for finalising spares recommendations.

H
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Asset OEM Description:
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OEM (Insernt codes and names) SUPPLIER (Insert codes and names) INVENTORY CLASSIFICATION LIKLIHOOD OF NEED STOCK LEVEL SHORTFALL RISK |FREQUENCY /INTERVAL FREQUENCY / INTERVAL
CODE |NAME CODE |NAME CODE |DESCRIPTION CODE |DESCRIPTION |(CODE |DESCRIPTION Hrs |Period Description Hrs |Period Hrs |Period
SAR  [Sub-assembly repairable 1 Low 1 Low 40 40 Hr Week 40 |40 Hr Week 168 |24 Hr/iD Week
SANR [Sub-assembly not repairable 2 Medium 2 Medium 80 40 Hr'W Fortnight 80 |40 Hr/W Fortnight 336 |24Hr/D Fortnight
SAl Sub-assembly insurance 3 High 3 High 160 |40 Hr/W Month 160 |40 Hr/W Month 720 |24 Hr/D Month (30D)
SPC |Spare part consumable 320 |40 Hr/W 2-Month 320 |40 Hr/W 2-Month 1440 |24 Hi/D 2-Month (30D)
SPR  |Spare part repairable 480 |40 Hr/W 3-Month 480 |40 Hr/W 3-Month 2160 |24 Hr/D 3-Month (30D)
SPNR |Spare part not repairable 640 |40 Hr/\W 4-Month 640 |40 Hr/W 4-Month 2880 (24 Hr/D 4-month (30D)
SPI Spare part insurance 960 |40 Hr/W 6-Month 960 |40 Hr/W 6-Month 4320 |24 Hr/D 6-Month (30D)
2080 |40 Hr/W Year 2080 |40 Hr/W Year 8760 |24 Hr/D Year (365D)
3120 |40 H/W 18-Month 3120 |40 HrW 18-Month | 13080 |24 Hr/D 18-Month
4160 |40 Hr/W 2 Year 4160 |40 Hr/W 2-Year 17520 |24 Hi/D 2-Year (365D)
6240 |40 H/W 3-Year 6240 |40 Hr'W 3-Year 26280 |24 H/D 3-Year (365D)
8320 |40 Hr/W 4-Year 8320 |40 Hr'W 4-Year 35040 |24 H/D 4-Year (365D)
10400 |40 H'W 5-Year 10400 |40 H/W 5-Year 43800 | 24Hr/D 5-Year (365D)
20800 |40 Hr/W 10-Year 20800 |40 Hr/W 10-Year | 87600 |24 Hr/D 10-Year (365D)

168 |24 Hr/D Week

336 |24HrD Fortnight

720 |24 Hr/D Month (30D)

1440 |24 Hr/D 2-Month {30D)

2160 |24 Hr/D 3-Month (30D)

2880 |24 Hr/D 4-month (30D)

4320 |24 Hr/D 6-Month (30D)

8760 |24 Hr/D Year (365D)

13080 |24 Hr/D 18-Month

17520 |24 Hi/D 2-Year (365D)

26280 |24 Hr/D 3-Year (365D)

35040 |24 Hi/D 4-Year (365D)

43800 |24Hr/D 5-Year (365D)

87600 |24 Hr/D 10-Year (365D)




MMAPS MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK Slide 1 of 15

Maintenance Management Review Process

Slide 2: Review Process Overview

Slide 3: Review Process Flow Chart

Slide 4: Maintenance Mission

Slide 5: Maintenance Service Delivery Model (Simplified)
Slide 6: Maintenance Service Delivery Model (Detailed)
Slide 7: Review Questionnaire (1/3)

Slide 8: Review Questionnaire (2/3)

Slide 9: Review Questionnaire (3/3)

Slide 10: Worksheet ‘7. Review Form-Notes and Scores (Data Entry)’ (image)
Slide 11: Worksheet ‘8. Review Form-Scores (Auto) (image)
Slide 12: Worksheet ’10. Review Charts (Auto) (1/3) (image)
Slide 13: Worksheet 10. Review Charts (Auto) (2/3) (image)
Slide 14: Worksheet 10. Review Charts (Auto) (3/3) (image)

Slide 15: Typical Maintenance Work Control Process
(Simplified, included for review discussion purposes)



MMAPS MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK Slide 2 of 15
REVIEW PROCESS OVERVIEW

O 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.

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

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

O 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.

O 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

0 Review process exposes participants to best practice maintenance management concepts.
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REVIEW PROCESS FLOW CHART

Maintenance review required

Forward copy of questionnaire to
Client Rep to confirm scope

Confirm scope, dates & Client
participants with Client Rep

Introductory presentation by
Facilitator

Questionnaire completed by
Facilitator & Client participants

Verification covers systems, procedures
etc. discussed during review

Verification completed by Facilitator
and Client participants

Verificiation in
scope?
No

Review report completed by
Facilitator

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

Review report & recommendations
presented to Client Rep by Facilitator

Yes Follow-up

Follow-up completed by Facilitator required?

No

> Maintenance review completed

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

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

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

Group forum led by facilitator

Ideally should be discussed in person but
could be discussed by phone if necessary.

Discussion should include any follow-up
work
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MAINTENANCE MISSION

The maintenance mission involves:

O 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

Q 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.
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MAINTENANCE SERVICE DELIVERY MODEL (SIMPLIFIED)

Corporate
Goals

¥

Maintenance
r Goals & Services
Performance

. Feedback
Maintenance Life Cycle Interaction Maintenance
Strategy Strategy Execution
Adjustment
Maintenance
Outcomes

Feedback

Malntenance
Relationships
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MAINTENANCE SERVICE DELIVERY MODEL (DETAILED)

Corporate Goals & Expectations

Corporate goals and expectations drive all subordinate goals and
expectations

Maintenance Services

Maintenance goals, strategies and outcomes must be aligned with corporate
goals and expectations over plant life cycles

Maintenance Strategy over Asset Life Cycle Maintenance Execution over Asset Life Cycle

Maintenance must develop and continually optimise maintenance Maintenance must provide and maintain appropriate maintenance resources
strategies and programs to ensure assets meet short and long term Maintenance performance / reliability feedback and manage these effectively in implementing maintenance strategies and
corporate OEE, production and market goals cost effectively. Maintenance programs to minimise overall lifecycle costs and disruptive impacts on

strategies and programs should have a strongly proactive focus. production and OEE. Maintenance execution effectiveness includes:

Maintenance strategy optimisation includes:
Effective maintenance leadership

» Optimising asset availability, reliability and performance (includes . . - ) ) )
appropriate use of OEM data, CM, RCM, FMECA & RCA etc.) Revised maintenance strategy / program Competent maintenance personnel with appropriate skills

- Protecting asset condition over its required life cycle Team culture with appropriate empowerment & commitment

«  Meeting requlatory compliance requirements 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 Outcomes

Best practice maintenance involves optimising equipment OEE and
maintenance effort through continuous improvement over plant life cycles Feedback
within specific operating environments.

Maintenance Relationships - i.e. with ‘Customers/Partners’
Feedback

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.
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QUESTIONNAIRE (1/3) (questions are contextual to question groups / subgroups)

Operational Strateqy

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

Maintenance Service Goals & Strategies
Have maintenance service goals and strategies been defined clearly?

Have maintenance service goals and strategies been clearly conveyed to all team members?
Are maintenance service goals and strategies aligned with corporate goals and expectations?

Maintenance Strateqy

Asset Availability

Is asset availability monitored and optimised effectively?

Are asset availability data records appropriate and readily accessible?
Are asset availability analysis methods appropriate and effective?

Asset Reliability

Is asset reliability monitored & optimised effectively?

Are asset reliability data records appropriate and readily accessible?

Are asset reliability analysis methods and techniques appropriate and effective?
Is failure analysis and improvement action always timely and effective?

Asset Performance

Is critical asset performance monitored & optimised effectively?

Are asset performance data records appropriate and readily accessible?

Are asset performance analysis methods and techniques appropriate and effective?
Is corrective action always timely and effective?

Asset Protection

Is asset condition monitored & protected effectively?

Are asset condition data records appropriate and readily accessible?
Is corrective action always timely and effective?

Regulatory Compliance

Have all statutes and regulations relevant to asset maintenance been identified?

Do maintenance strategies effectively address all relevant compliance requirements?
Has compliance been achieved in all relevant areas?

3.0

3.1

3.1.1
3.1.2
3.1.3
3.14
3.1.5
3.1.6

3.2

3.21
3.2.2
3.2.3
3.24
3.2.5
3.2.6
3.2.7

3.3

3.3.1
3.3.2
3.3.3
3.34
3.3.5

3.4
3.41

3.5

3.5.1
3.5.2
3.5.3
3.54
3.5.5
3.5.6
3.5.7
3.56.8

Maintenance Execution

Leadership & Organisation

Is the maintenance organisation structure appropriate and effective?

Are accountabilities and authorities appropriate and clearly defined?

Do team leaders consistently demonstrate commitment and lead by example?
Do team leaders support their teams effectively?

Do team leaders communicate effectively and consistently?

Do team leaders coach their personnel effectively and consistently?

Personnel & Skills

Are maintenance staff levels appropriate?

Is the staff/contractor ratio appropriate?

Are maintenance personnel competent in all key areas?

Are skills assessed and training needs identified effectively and regularly?

Do training programmes reflect priorities identified by training needs analysis?
Is training effectiveness and associated personnel competence assessed?

Is individual performance assessed regularly?

Culture

Is the level of teamwork satisfactory, do team members support the team & each other?
Are levels of empowerment appropriate?

Is there a strong, consistent focus on continuous improvement and ‘no-blame’?

Have the overall maintenance team values been defined?

Is there widespread commitment to maintenance team values?

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

Management & Record Systems (CMMS etc.)

Have appropriate maintenance management systems been established?

Have appropriate MMS / CMMS conventions been established effectively?

Has an effective asset hierarchy structure been established for all plant areas?

Has key asset data been defined and established effectively in MMS / CMMS?

Has an effective technical documentation management system been established?

Is interaction between MMS / CMMS and technical documentation systems effective?

Has an effective maintenance records management system been established?

Is interaction between MMS / CMMS and maintenance records systems effective? (continued)



3.5.9

3.5.10
3.5.11
3.5.12
3.5.13
3.5.14

3.5.15
3.5.16
3.5.17
3.5.18
3.5.19
3.5.20
3.5.21
3.5.22
3.5.23
3.5.24
3.5.25
3.5.26
3.5.27

3.6
3.6.1
3.6.2
3.6.3
3.64
3.6.5
3.6.6
3.6.7
3.6.8
3.6.9
3.6.10
3.6.11
3.6.12
3.6.13
3.6.14
3.6.15
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QUESTIONNAIRE (2/3) (questions are contextual to question groups / subgroups)

Has an effective personnel records management system been established?

Have effective inventory management systems and procedures been established?

Is interaction between MMS / CMMS and supply chain management systems effective?

Is interaction between MMS / CMMS and financial systems effective?

Are all aspects of work requests / work orders actioned effectively using MMS / CMMS?

Are all aspects of goods & services requisitioning / procurement actioned effectively using
MMS / CMMS?

Have asset BOMs been defined and established in MMS / CMMS?

Is MMS / CMMS used effectively for developing budgets?

Is MMS / CMMS report generation satisfactory?

Does MMS / CMMS user friendliness and performance meet user needs in all key aspects?
Has all appropriate MMS / CMMS functionality been fully and effectively utilised?

Are MMS / CMMS users competent in its use and is MMS / CMMS accessibility satisfactory?
Are MMS / CMMS work records consistently satisfactory?

Can maintenance work details, labour and spares records be retrieved & analysed effectively?
Is interaction between MMS / CMMS & supply chain systems re spares usage effective?

Is maintenance failure data available, retrieved & analysed effectively?

Is interaction between MMS / CMMS & other maintenance record systems effective?

Are filing systems for hard copy records catalogued & managed effectively?

Do maintenance records meet regulatory compliance requirements?

Planning

Is all non-urgent work planned appropriately and effectively?

Is the proactive / reactive work ratio satisfactory?

Is the maintenance backlog satisfactory?

Does maintenance planning keep pace with work request / work order generation?

Is planning consistently effective (e.g..estimated versus actual)?

Are periodic work plans reflecting operations & maintenance priorities used consistently?
Are short, medium and long-term work plans employed effectively?

Are maintenance projects such as shutdowns planned effectively?

Is interaction between MMS / CMMS and project planning systems effective?

Have PM work orders & SPLs been established in MMS / CMMS for all relevant assets?
Have CM work orders been established in MMS / CMMS for all relevant assets?

Is the linking of supplementary documentation to work orders satisfactory?

Is access to asset data during work planning satisfactory?

Is access to materials data during work planning satisfactory?

Is access to maintenance standards & procedures during work planning satisfactory?

3.6.16
3.6.17
3.6.18
3.6.19
3.6.20
3.6.21
3.6.22

3.7
3.71

3.7.2
3.7.3
3.74
3.7.5
3.7.6
3.7.7
3.7.8
3.79
3.7.10
3.7.11
3.7.12

3.8
3.8.1

3.8.2
3.8.3
3.84
3.8.5
3.8.6

3.9

3.91
3.9.2
3.9.3

Is hazard management planning integrated with work order planning effectively?

Is the generation of SPLs during work order planning satisfactory?

Is the reservation of materials during work order planning satisfactory?

Is coordination between maintenance and operations during work planning effective?

Are work order costs estimated appropriately and consistently prior to implementation?
Are work orders approved consistently and appropriately prior to implementation?

Are work orders covering multiple equipment items, handled effectively by MMS / CMMS?

Work Control

Are periodic work plans implemented consistently and effectively with regular progress
updates?

Is coordination between maintenance & operations consistently effective?

Is coordination between maintenance & engineering support consistently effective?

Is permit issue coordinated effectively and consistently to minimise work delays?

Have inventory systems been optimised to minimise work delays consistently?

Have procurement systems been optimised to minimise work delays consistently?
Have maintenance tools & equipment systems been optimised to minimise work delays?
Are labour man-hrs recorded effectively?

Is lost or non-productive time recorded effectively and consistently?

Are work orders closed out effectively and consistently without undue delay?

Is the level of rework acceptable?

Is the level of rework recorded effectively?

Budgets & Cost Control

Are budget and cost control accountabilities devolved appropriately and effectively through the
maintenance team?

Are budgets zero based?

Is MMS / CMMS used effectively in budget development?

Is MMS / CMMS used effectively for cost control and reporting?

Has account coding been optimised?

Are maintenance costs reviewed regularly?

Performance

Is maintenance performance regularly and effectively monitored and reported using KPIs?
Are KPls appropriate?

Is all KPI supporting data accurate, timely and readily accessible?
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QUESTIONNAIRE (3/3) (questions are contextual to question groups / subgroups)
3.10 Supply Chain 3.15 Tools & Equipment

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?

3.15.1 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 s there consistently good alignment between maintenance and operations objectives?
5.0.5 How good are relationships with key customers / partners at present?

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

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
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WORKSHEET ‘7. REVIEW FORM-NOTES AND SCORES (DE)’

A B C D E F G H
1 |MMAPS
2 Maintenance Management Review Form (with notes, comments & scores) Review ID:
3 |Rating: 1 = Ineffective or doesnt exist, 2 = Significant improvement required, minimum needs met, Reviewer:
4 3 = Some improvement required, most needs met, 4 = Satisfactory, meets needs fully, 0 = Not assessed
unctional - =)
@ Questions Techniques & / or Systems . £
S Groups & Contextual to . Gaps Perceived by Users: Comments: =
- : Used: «
6 un Su bg roups Functional Groups / Subgroups o
7 1.0 Operational Strategy
8 11 Corporate Goals & Expectations

Have corporate goals and
expectations been defined

9 111 clearly?

Are corporate goals and
expectations appropriate and
10 1.1.2 understood by all?

11 1.2 Maintenance Service Goals & Strategies

Have maintenance service
goals and strategies been
12 11.2.1 defined clearly?




MMAPS MAINTENANCE MANAGEMENT REVIEW PROCESS WORKBOOK Slide 11 of 15
WORKSHEET ‘8. REVIEW FORM SCORES (AUTO)’

Maintenance Management Review Form (with scores, without notes / comments)
Review ID:
Date:

Rating: 1 = Ineffective or doesn't exist, 2 = Significant improvement required, minimum needs met,

3 = Some improvement required, most needs met, 4 = Satisfactory, meets needs fully, 0 = Not assessed

Note: Questions are contextual to Functional Groups and Subgroups Rating

1.0 _ Operational Strateqgy
1.1 Corporate Goals & Expectations

1.1.1 Have corporate goals and expectations been defined clearly? 0
1.1.2 Are corporate goals and expectations appropriate and understood by all? 0
1.2 Maintenance Service Goals & Strategies

1.2.1 Have maintenance service goals and strategies been defined clearly? 0
1.2.2 Have maintenance service goals and strategies been clearly conveyed to all team members? 0
1.2.3 Are maintenance service goals and strategies aligned with corporate goals and expectations? 0
2.0 Maintenance Strategy

2.1 Asset Availability

2.1.1 s asset availability monitored and optimised effectively? 0
2.1.2 Are asset availability data records appropriate and readily accessible? 0
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REVIEW CHARTS (1/3)

Overall Maintenance Effectiveness

Operational Strategy
4

Maintenance Execution Maintenance Outcomes

Maintenance Customers /

Maintenance Strategy Partners

Operational & Maintenance Strategy

Corporate Goals &
Ex;zectations

Maintenance Service
Goals & Strategies

Maintenance Execution Overview

Organisation, Personnel &
Culture

Maintenance Management /? ® Documentation,

Systems \ Procedures & Resources

Supply Chain
Management Systems

Maintenance Execution in Detail
Leadership &

Standards, Specifications
& Procedures

Interface with Customers

/ Partners Documentation

AN

[0S
Management & Record Y7\,
Systems (4‘\\. Contract Management
Planning ‘ Inventory Management
Work Contro Supply Chain
Budgets & Cost Contro erformance
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REVIEW CHARTS (2/3)

Is continuous
improvement used
effectively to identify
maintenance
improvement
opportunities?

Are maintenance
corrective actions
consistently effective and
timely?

Maintenance Strategic Outcomes

Is asset OEE being
optimisid effectively?
3 Are regulatory
> compliance requirements

being met effectively and
consistently?

-

Are assets being
protected effectively?

Maintenance Execution
Organisation, Personnel & Culture

Leadershiz & Organisation

Interface with Customers /
Partners

Personnel & Skills /go
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Is maintenance budgeting
and cost control
consistently effective?

Culture

Maintenance Customer / Partner Relationships Maintenance Execution

Is there strong
commitment by
customers / partners

to meeting...

Are customer/
partner relationship.
managed effectively

with effective two-...

Is there strong

commitment by

maintenance to
meeting customer /...

How good are
relationships with key
customers / partners
at present?

Is there consistently
good alignment
between maintenance

and operations...

Maintenance Management Systems

Management & Record
Silstems

Performance

Budgets & Cost Control
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REVIEW CHARTS (3/3)

Maintenance Execution
Supply Chain Management Systems

Sul.%)Iy Chain

3

Inventory Management Contract Management
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Maintenance Execution
Documentation, Procedures & Resources

Documentation

&

Standards, Specifications &
Procedures

Tools & Equipment
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Project Work

Requests

& confirms priority

Team Leader reviews
& confirms priority

CMMS
Materials Supply

After hours callouts

No
Cost within Yes
authority? Urgent?
Yes
Planning / Very
reservations urgent?
Yes
I ——————
Timesheets

CMMS
Work / time details

Simplified

Phase

Set up PM/CM/Lube W
Work Orders in CMMS M

CMMS Routine Work
Orders

CMMS
Materials Supply

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

CMMS Work Order
Backlog

)
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©

<

o
o

=
c
c

A

o

-
c
o

o
©

=

=

x
[

2

Daily Maintenance
Plan

Maint Tech presents
WO & Haz ID to Ops

Feedback

Issues /
returns

Ops issues
Permit to Work

CMMS
Materials Supply

Maint Tech completes
work

Work Implementation Phase

Permit to Work closed
out with Ops

Maint Tech records
work details in CMMS

Maint reports, analysis,
PM / CM program revs

Work Reports /
Analysis Phase

Team Leader audits
CMMS maint history

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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BOW TIE RISK ANALYSIS

Slide 2: MMAPS Bow Tie Risk Analysis Worksheet Image

Slide 3: Associated Dropdown Lists
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A B C D E F G H I J K | L M N O P Q R S T UV W X Y ZAA AB
MMAPS RISK ASSESSMENT MATRIX
BOW TIE RISK ANALYSIS DROP DOWN LISTS
CLIENT: Dare:
Jos: Type, Linkage Type, Liklihood, Severity and Conditional Formattii
Effectiveness cells all have drop down lists I Columns D,LP,V'
Threats | Causes & Escalations Threat/ Cause & Escalation Barriers | Controls Consequence & Escalation Barriers | Controls Consequencmscalations
§ g § Hazard / § g §
3 e : g 2 ; Top Event : = o : e 2
g |E|2|8 g (3|28 123 g g2 |38l g
ID Description 2 |5(5(5| o Description = =SS SEE = Description m|5|5 § = Description D
7 7.1 71 7
72 7.2
7.3 7.3
74 7.4
75 7.5
EX. EX.
8 8.1 8.1 8
8.2 8.2
83 8.3
8.4 g4
85 8.5
EX. EX.
9 9.1 9.1
92 92
9.3 9.3
9.4 94
95 95
EX. EX.
10 101 10.1 9
10.2 10.2
10.3 10.3
104 104
10.5 10.5
EX. EX.
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Threat/ Cause / Controls |Consequences (Matrix) |Liklihood (Matrix) Severity (Matrix) |Effectiveness Linkage Type
Human HUM |People PEP |Low/rare 1 |Insignificant 1 |Very effective / Always / 80 - 100% 1 |And AND
Management MGT |Environment ENV |Low-medium/unlikely | 2 |Tolerable 2 |Effective / Almost always / 60 - 79% 2 |Or OR
Design DSN |Equipment EQT [Medium / possible 3 |Moderate 3 |Moderately effective / Much of the time / 40 -59% | 3 |Precedent | PREC
Operational OPS | Production PRO |Medium-high/ likely 4 |Major 4 |Somewhat ineffective / Sometimes / 20 - 39% 4 |Dependent| DEP
Maintenance MAl  [Quality QUL [High/almost certain 5 |Catastrophic| 5 |[Ineffective/Rarely/0-19% ]

Materials MAT [Reputation REP

Procedural PRO

Environmental ENV

Safety SET

Quality QLT
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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 PLANNING & RISK MANAGEMENT WORKBOOK Slide 2 of 5
Excludes detailed job planning

Project plan required

Develop preliminary draft WBS and Mindview 9 is a mind mapping application with a project focus compatible with MS 365 and MS Project. Using Mindview 9, MMAPS develops WBS
program in MindView 9 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.

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

Clarify task logic with Precedence

i ?
Is task logic clear? Networking

Yes

Finalise preliminary WBS and program in
MindView 9

»i
«

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

‘MMAPS Project Risk Register-Task Risk Reduction Estimator’ contains two risk reduction estimator worksheets, #3 for task durations and #4 for
Evaluate expected mean task durations resource time units e.g. man-hrs. Once task IDs, descriptions and ‘most likely’ durations have been transferred from Mindview 9 to respective
using PERT formula estimator worksheet, ‘optimistic’ and ‘pessimistic’ risk multipliers are selected for each task and CP task description cells are shaded to enable
Evaluate project CP duration filtering by cell colour. CP tasks are predetermined in Mindview 9. ‘Optimistic’, ‘pessimistic’ and ‘expected mean task’ durations are calculated

h : . automatically in estimator worksheets and when tasks are filtered by CP colour, project CP duration can be read from ‘expected mean’ duration
Develop Project Risk Register 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.

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

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

Export Mindview 9 plan to Project Plan 365 / MMAPS uses either Project Plan 365 or MS Project for resource levelling and project management, depending on client requirements. Project Plan 365
MS Project. Level resources & finalise plan is fully compatible with MS Project.

in Project Plan 365 / MS Project.

Project plan complete
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PROJECT PLANNING & RISK MANAGEMENT WORKBOOK

Worksheet 2. Project Risk Register

KL MN

J

Risk Matrix

1 MMAPS

| woi |Embedded notes

PROJECT RISK REGISTER

Date:

3 Project:

Conditional Formattii

anuasay 40 AduaSunuo)
3|npayods |ej0] 193loid

(L¥3d) uoneing paysadxy
paienaje) uonay Asuadunuo)

0.00 | 0.00

0.00
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(d) uoneIng Wnwixey
[ msiunissad uonay Asuadunuo)

{1w) uoneang
Aj217 3soy uonoy AsuaSunuo)

(0) uoneing winwiuy
J ansiwndp uonoy Asuaduiuo)

Contingency Action Trigger

Print A4 landscape, all column groups closed

Contingency Action

Columns H,M

Column cells with formula

Column cells with drop down list

ipbay AduaSunuo)

(p.2180) 81008 >is1y parESININ

Joedw) Hsiy paieSiun

Ajiqeqoid sty pa3ednin

sS3UaANIaY3 uonesSm

Mitigation Action

(p,2120) 24005 ysiy paredniwun
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adA) joedw) ys1y

adA] sty

al )sel sgM peieldossy

Risk Description

Risk
ID

O M~ 00 O
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Worksheet 3. Task Duration Risk Reduction

C

D

PROJECT TASK DURATION RISK REDUCTION ESTIMATOR

Project: Date:
Column cells with formula o | Embedded Info
Column cells with drop down list Print A4 portrait o (double click icon)
M Task Duration (Weeks, Days, Hours) J
b | b | b | A | ™ |
T £ £ B
~ = x4
(o] = = c
= < |5 § 3
2| 8 |53 £ >
w | m | 5 (= - 2 - =
a = = a = . 3 C = 3 m
= £l g = ¥ S E |a 3l & |a3| ¥
> - o M = 3 ol = c
n 3 = =) = o = @ =
m o E = A & E 2S5 s (3 s| 2
= E|-= = S| % (= v |- ®
w = | E = = S < E o O |2 o] =
@ = @ (L] = (] H (1] ﬂ
= c c L - o - | ® c
6|Z |6 @ 5 %~ c| £ £l o
T Ele Y3 EES_ 25 2|28 %
2 S2558 = (55258328 8|38 5
g OlE=8 g - @EEStI & (8= O
2 2% Bl 8 k¥ Elix ¢ Lz =
< Task Description Ploalif e = | e a|ld x| & |J &l &
0.00 (0.90 1.50| 0.00 ( 0.00 | D.DO 0.00
0.00 (0.90 1.50| 0.00 ( 0.00 | D.DO 0.00
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Worksheet 4. Task Resource Time Unit Risk Reduction

1 MMAPS

PROJECT TASK RESOURCE TIME UNIT RISK REDUCTION ESTIMATOR

Date:

Project:

3

Embedded Info

===| (double click icon)

-
ey

—%
[

Column cells with formula

Print A4 portrait

Column cells with drop down list

LM

Task Resource Time Units (Man-hours, Man-days, Maon-weeks)

H/ @/ m suun awi) uoneing ysey

r papunoy Ajjenuey - s33inosay
jo o[ uo paseg uoljeing ysel

papunoJup s33i1nosay
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B

3JuUelIE/, SHU[M W] 32.N0S3Y Yse]

0.00
0.00

b

P3punoy uejp] - JUM||Y }SIH Yim
S}UM 3wWi] S3Y )yse] ueajp pajyadxy

uolleIna(q pJEpUE)S Yse]
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PapunoJup - 33UEMO||Y }SIY YUm
sHUn awi] s3y ysel uealn paradxg
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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



Go straight to RFP

OUTSOURCED SERVICE CONTRACTS Slide 3 of 6

Outsourced services required

Review existing service provision
strategies & future strategic options,
confirm feasibility of alternative strategies

Identify potential service providers

Confirm / document final contracting
strategy, process & outcomes

EOI / prequal

Revise documents

Issue appropriate notices

phase required?

Yes

Determine EOI evaluation criteria &
review team

Prepare EOl documents

Review EOIl documents & evaluation
criteria

Revisions
required?

No

Issue EOl documents

Post issue
instructions or
queries?

No

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

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

 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.

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.

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

=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.

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




EOI / prequal phase

v From EOI issue notices
unnecessary

OUTSOURCED SERVICE CONTRACTS

Slide 4 of 6

¥ No EOl issues

Request additional clarification

> Expressions of interest received

Yes EOI clarifications

required?

No

Evaluate EOI responses & document

A 4

recommendations

Review EOIl outcomes & recommendations.

Verify service provider claims
appropriately.

Advise potential service providers of EOI
process outcomes

q Confirm RFP strategy & potential service

Revise RFP documents

i providers

Determine RFP evaluation criteria & review
team

Prepare RFP document

Review RFP documents & evaluation
criteria

Yes Revisions
required?
No

Issue RFP document

A 4

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

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.

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

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

Should be written & timely

= 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.

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

= 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 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.
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.8 From RFP issue

- . Yes Post EOI
Issue appropriate notices issue instructions or

queries?
No

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

Proposal/tender document management, administration & security procedures

RFP responses received must be appropriate & ensure fairness with a level playing field for all.

A 4

Genuine mistakes can occur & conversely some service providers may submit
Request additional Yes REP clarifications low P_ids _expfecting recovery V{'a variations esp when scope Iack.s clarity._ Record
ired? clarification issues during review & send one letter to each service provider
I LG I requesting clarification of all issues specific to their RFP. Allow reasonable /
No realistic response time. If meeting necessary, record & file notes.

information / clarification

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

Review RFP outcomes &
recommendations. Verify service provider Involves nominated review team. Verification should be appropriate for proposed
claims appropriately. Confirm award services scope and may involve follow-up with referees & site visits etc.

strategy

Negotiate outstanding matters with
preferred service provider

Obtain management approval to award
service contract

Establish contract management files

Confirm final award intent with preferred
service provider

Should be written & specify response time

O P coptance. | Shouldbo writen & rcaivd wihinroqured responsatime_______|

acceptance Should be written & received within required response time
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'3l Post preferred service
provider acceptance

Notify unsuccessful service providers Written advice once preferred service provider acceptance received

Should aim to execute agreement before services commence but this is not

To contract kick-off meeting Yes bt Start ract
efore contrac

executed?

always possible. However, if services do commence prior to execution,
agreement should be executed as quickly as possible thereafter.

No

Finalise outstanding issues & prepare
contract documents for execution

Issue contract documents to service
provider for review & execution

. . Yes
Revise & reissue contract documents Issues?

No

N Receive & execute contract documents

To outsourced
services implemented Yes

Services started?

ho 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.

Service provider establishment Should proceed as agreed at contract kick-off meeting

4 Service provision contract kick-off meeting

Contract docs
finalised / executed?

Yes

A 4

Outsourced services implemented
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CONSTRUCTION CONTRACT QUALITY MANAGEMENT
IN PROCESS PLANTS - PRINCIPAL ELEMENTS

Introduction

Construction Quality Management Cross
Functional Process Flow Chart (4 slides)

Contract Quality Plan (CQP)
Contract Inspection & Test Plans (ITPs)

Non-conformance Report / Corrective Action
Request Process

Completion Inspection / Punch Listing;
Punch Lists;
Completion Inspection / Punch List Monitoring

Completion Inspection / Punch List Categories;
Partial / Precedential / Sub-system Punch Lists

System Punch Lists

Final Inspection and Handover to Operations

Slide 14:
Slide 15:
Slide 16:
Slide 17:

Slide 18:

QC Documentation
Contract Inspection & Test Plan (ITP) Form
ITP Form - Column Description and Use

Construction Non-conformance Report /
Corrective Action Request Form

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

EETEs EF CrEN B TEE [

>

Y - ¥ V., VEN. VeV

>

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



MMAPS CONSTRUCTION CONTRACT QUALITY MANAGEMENT FOR PROCESS PLANTS - PRINCIPAL ELEMENTS Slide 3 of 18

Principal’s Representative / Engineer

Construction Contract
Awarded
Finalise & issue AFC
documents
Finalise & execute contract documents

Finalise & execute contract as early in contract as possible
documents
Establish detailed works Establish contract completion M
completion program log & punch list file

Prepare CQP for review CQP reqd?

Contractor

Mobilisation commences

Receive & review AFC
documents - clarify as reqd

Contract Establishment

Review & accept or reject
cQP

Revise CQP Plan & caP
resubmit accepted?

[}
o
c
o
S
o
@
3
<
=
c
o
2
o
<
o
o
S
o
o
<]
o

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

Review & accept or reject
ITP

CONSTRUCTION QUALITY
MANAGEMENT CROSS Revise ITP & resubmit ITP
FUNCTIONAL PROCESS ~ -
FLOW CHART SLIDE 1/4

Preparation / Acceptance
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Contractor . Principal’s Representative /

Engineer v

Promulgate ITP (copy to
MDR) & commence work

Carry out inspections

specified in ITP & monitor
overall ITP compliance

Carry out inspections

specified in ITP & manage
internal non conformance

Invoke NCR/CAR
Procedure

Complete works subject to
ITP without delay

complied
with?

Work in Progress

Complete work element to
"initial" punch list stage,
progressively file QC data in
QC MDR (QC Pack)

Ensure QC MDR is complete
for work element, punch list
work element & notify
Principal's Rep / Engineer of
readiness for inspection

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

File punch list report in QC
MDR, rectify A / B punch list

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

completion log

items, notify Principal's Rep /
Engineer of punch list A/ B
work item completion

m
o
g
°
=
o
(]
&
c
)
o
°@
o
£
<)
o

CONSTRU CTION QUALITY “Partial / Precedential”
Verify A | B priority work punch list A / B work items
MANAG EMENT CROSS items complete, sign off must be completed before
Contractor's copy of punch reinspection / verification

FUNCTIONAL PROCESS
FLOW CHART SLIDE 2/4

list & update completion log
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CONSTRUCTION QUALITY
MANAGEMENT CROSS
FUNCTIONAL PROCESS
FLOW CHART SLIDE 3/4

Contractor

Complete plant section or
system to "system" punch list
stage & progressively file QC

data in QC MDR (QC Pack)

Ensure QC MDR is complete
for "system", punch list
"system" & notify Principal's

Rep / Engineer of readiness
for inspection

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

\g

Rectify remaining punch list
items & notify Principal’s
Rep/Engineer of completion

File punch list report in QC
MDR, rectify all outstanding
punch list items, notify

Principal's Rep / Engineer of
punch list work item
completion

Principal’s Representative /
Engineer

Complete “system" punch list

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

Verify A / B priority work
items complete, sign off
contractor's copy of punch
list & update completion log

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

Prepare "final" punch list
for Practical Completion

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

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

m
)
]
°
=
]
Q
L
c
o
&
9
S
£
o
o
£
[
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(7]

Handover to
Owner / Operator

Practical Completion
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Contractor C Principal’s Representative /
Engineer

? E Verify completion of all
o remaining work items, sign off

Contractor's copy of punch

list & update completion log

Finalise & copy QC MDR < .
E Review and sign off final QC

MDR

c
2
=
@

o

£

<)
o
e
©
©

S
=

(=

o
o

Construction Contract
Completed

CONSTRUCTION QUALITY
MANAGEMENT CROSS
FUNCTIONAL PROCESS
FLOW CHART SLIDE 4/4
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Contract Quality Plan (CQP)

a
a
a

Q

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;

>

>
>
>

A\

>

>

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)

Q

a

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
U Non-conformances may be discovered during Principal’s normal surveillance and during internal or external audits or inspections.
U 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.

EWEEN O YO

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
O Completion inspection / punch listing is carried out for both quality and contractual purposes.

O 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.

O 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

O 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.

O 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.

U Priorities (defined on the sample punch list form) and required completion dates must be specified for all punch list items.

O 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

O 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.

U 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
O Partial / precedential / sub-system / discipline

O System

O Final inspection for practical completion or handover to operations

Partial / Precedential / Sub-system Punch Lists
(l.e., plant area, section, sub-system, discipline, equipment item etc.)

U 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.

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

Q 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)

O 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.

0 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.

O 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

VEENF A"V VY TR

Statutory requirements (codes, permits, regulations etc) complete / compliant
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Final Inspection and Handover to Operations

O 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.

O 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.

O 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

O 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.

U 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.

>

YV V

YV V V V V V V

>
>
>

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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CONTRACT INSPECTION & TEST PLAN (ITP) FORM

b
INSPECTION & TEST PLAN (ITP)
Inspection & Test Point ITP Type |
Legend Contractor: Scope:
Contract
H = Hold Point Mo | Descr: ITP No:
W= Witness PDIITt. Revizion
e Subcontractor: No:
5 = Burveillance Subcontract
No | Descr: Date:
1= 1=
. iy S| . S|a
Act AT T Inspection & Test Activity SELTE Acceptance Verifying |5 |5 2| <&
Construction Activity By - Control . = 0|las Bl= 0= Comments
No. i Description Criteria Document |2 5|2 E[(25|2
Description Procedure EfIEE| S R(E2
EalEa|2 2|22
Q ] o o ‘= ] = =
L= N - = e —
(1} (2) (31 (4) (5} (6) (7} (8) | (9 | (100 | (11) 12}
Acceptance of this document does not relieve the Contractor of responsibility for Principal's Acceptance By: Date:
compliance with Contract terms and conditions. Select appropriate acceptance box below.
ACCEPTED, ACCEPTED AS NOTED, NOT ACCEPTED,
Work may proceed O |REVISE & RESUBMIT, O |REVISE & RESUBMIT, O
Work may proceed Work may ‘not’ proceed | | e s sy | ssesssnn | | —
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ITP FORM - COLUMN DESCRIPTION AND USE

Column Heading Column Contents Description “

Activity Number The manufacturing, construction or maintenance activity number in logical process sequence. (Includes procurement, SP or Contractor
fabrication, transport, receipt on site, construction, commissioning etc.)
2 Manufacturing or Construction Describe the construction, manufacturing or maintenance activity SP or Contractor
Activity Description
3 By Identify who performs the work described in column 2. SP or Contractor
4 Inspection & Test Activity Description Describe the quality activities or quality characteristics to be verified associated with the work activity in column 2 SP or Contractor
i.e. Inspection & Test Point
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

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 withessed 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.
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CONSTRUCTION NON-CONFORMANCE REPORT / CORRECTIVE ACTION REQUEST FORM

CONSTRUCTION / MAINTENANCE NON-CONFORMANCE REPORT

‘ NCR No:‘

Asset No:

Spec!
Dweg No:

A. NON-CONFORMANCE DETAILS {Attach sketch if necessary)

Issued By:
{Prrncpl's Rep)

Date:

Received By:
{Contractor)

Date:

B. CONTRACTOR"S RESPONSE / DISPOSITION:

R[]

Replace | ] |

Use As Is||:||

Signed:
{Contractor)

Date:

C. PRINCIPAL'S REPRESENTATIVE DISPOSITION | APPROVAL

Signed:
{Prrncpl's Rep)

Date:

D. PRINCIPAL'S REPRESENTATIVE RE-INSPECTION:

[AeepedD] [ ReiectedlO]

Signed:
{Prrncpl's Rep)

Date:

Slide 17 of 18
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PUNCH LIST FORM

| PUNCH LIST (PL)

Priority Legend
A = Immediate Contractor: Contract No:
B = Prior to Practical Completion Plant/System/ Punch List
C = Prior to Product Introduction P&1Dg: Type:
D = After Product Introduction ArealSection#!
Description: Discipline:
2]
'E 2] 2] T_:
85|22 |5,
Z SE|2E|z ¢
ltem 5 Dateto |Ea|2a|DE
No Asset No Asset Description Date Raised| & Complete :3 & & & o Comments Audit
1) (2) (3) (4) (5) (6) ] (8) 9 10) (11)
PL Inspection By:
Principal's Representative: Date: Punch List ID:
This punch list is not to be considered final or complete and may be subject
to the results of further inspections andior tests.
................................................................................ { S |
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MMAPS
MAINTENANCE /| CONSTRUCTION JOB COSTESTIMATOR
JOB DETAILS & COST SUMMARY

Plant | Site:

Job 1D

Plant Area:
Asset D}
Asszset Des |:ri|:1-ti|:rn“:Il
Asset T1_.r|':tva“:Il

Job Description:
Job Type:

Job Criticality:
Account Code:

Frine A% Portrait
Formola based celfz

Job Cost Summary Table

Estimated Eztimated Estimated
Resources Cost Spares & Matls Miscellaneous Total Cost

5 - 5 - 3 = §

Links to other worksheets in this workk
2. Job Activities and Resources

3. Job Spares and Materialz

4. Job Miscellaneous Costs

5. Associated Drop Down Lists

Slide 2 of 6
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MAINTENANCE / CONSTRUCTION JOB COST ESTIMATOR WORKBOOK

MAINTENANCE [ CONSTRUCTION JOB COST ESTIMATOR

ACTIVITY & RESOURCE COSTS

Plant I Site:

Job B:
Flant Area:

Aszet B

Asset Description:

Furmwfa darsd colir

Frint A2 fandrcaps,
grewpsd cxfemur clfared

Asset Type:

Job Description:

FEAY xwwm, wpsn FET
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Job Type:

Job Criticality:

Account Code:
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MAINTENANCE / CONSTRUCTION JOB COST ESTIMATOR
SPARES & MATERIALS COSTS

Plant/ Site:

Job ID:

Plant Area:

Asset ID:

Asset Description:
Asset Type:

Job Description:
Job Type:

Job Criticality:
Account Code:

Date:

Formula based cells
Cells with drop down list
Print A4 Landscape

1. Job Details and Cost Summary

Use columns as appropriate for maintenance or construction jobs (optimised for maintenance)
b | b | b | b |

| . | h | b | . | - | A | b |
g -g n E =] T 'E'
E w25 = T 8O g E ‘S
8 OEM Assembly OEM Part = -g e -g e | E I E
E OEM or Sub OEM Assembly or Sub Aassembly Number/ Stock 2 2° 8 ® &£ 3 0
5 |CODE| Assembly ID Description Materials Code = OEM Part/ Materials Description =~ Code & 282 8 2 3|& < ynitcost| Total Cost
1
2
3
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MMAPS
MAINTENANCE / CONSTRUCTION JOB COSTESTIMATOR
MISCELLANEOUS COSTS
Plant / Site: Date:
Job 1D:
Plant Area:
Assetll:
Asset Description:
Asset Type: Formula based cells
Job Description: Print A4 Landscape
Job Type:
Job Criticality:
Account Code: 1. Job Detailz and Cost Summary
=] |
=
5 EY
@ ..E % Estimated
pr Cost Item Description Supplier < =| Unit Rate Units Cost
1 g -
2 L5 -
3 g -
4 g -
3 g -
] ] -
T g -
a8 ] -
9 g -
10 g =
11 LS -
12 g =
13 g -
14 g -
15 g -
11 -

Total:




MAINTENANCE / CONSTRUCTION JOB COST ESTIMATOR WORKBOOK

Slide 6 of 6

MMAPS

MAINTENANCE / CONSTRUCTION JOB COSTESTIMATOR

DROP DOWN LISTS

1. Job Details and Cost Summary

ACTIVITIES & RESOURCES D-DOWN LISTS (4)

SPARES & MATERIALS DROP DOWN LISTS

YesorNo

Probability

Yes 1 Critical - definitely required

No 2 Less Critical - definitely required
Indent Level 3 Possibly required

1 Job Summary Activity 4 Insurance spare

2 Job Milestone

3 Activity Group Summary Activity Item Availability Status

4 Activity Group Sub Activities IS In store
Asset Level 05 0On site

G Group (i.e. group of parents) SUP  [In stock at local supplier

P Parent {i.e. parent of == 1 child) 0] Ordered

C Child Y¥TO [Yetto order

5 Shipped

Account Codes

Overall Availability Status

CA | All Critical tems available

LCA |All Less Critical items available

CLCA | Al Critical and Less Critical itemz available

SCA  |Some Critical tems availble

SLCA  |Some Less Critical tems available

SCLCA | Some Critical & Less Critical tems available

0OEM Codes - Site | Plant Specific

Code Full Name
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PRINCIPAL EQUIPMENT FAILURE MODES &
POSSIBLE MAINTENANCE ACTIONS MATRIX

Slide 2: Principal Equipment Failure Modes and Possible Maintenance Actions Matrix Worksheet



PRINCIPAL EQUIPMENT FAILURE MODES &

POSSIBLE MAINTENANCE ACTIONS MATRIX

PRINCIPAL EQUIPMENT FAILURE MODES AND POSSIBLE MAINTENANCE ACTIONS MATRIX

Representative Equipment Selection

Slide 2 of 2

Equipment Type

Comperssor - Screw

Equipment Failure Group

Casing

Potential Group Failure Points / Modes to Consider
Generic, some won't apply

Seals and gaskets condition (leakage)

Failure Point | Mode
1 | Applicability

"Possible” Maintenance Action Options

F

Condition Monitoring

Preventive Maintenance

(=]
E]
o
®
=]
=
=

Visual Insp
i+ |Assembly Level

Strobe Inspection

Vibration | Acoustic

i |Analysis
Lube Oil Analysis

Coolant Analysis
Performance
i |Analysis

i
i

Engine Analyser

Ultrasonic Tickness

i |Testing

Visual Insp
i+ |Assembly Level

Visual Inspection
i | Subassembly level

Visual Inspection
1 'with Endoscope

Visual Inspection
+ |Component Level

Visual Inspection iff
i 'when ltem Exposed

Calibration

i

Crankshaft
i | Deflections

Fastener Tightness

i |Checks

Crack Testing

Scheduled
i |Functional Test

i

Scheduled Clean

Scheduled
1 |Calibration

Scheduled
i |Adjustment

Scheduled Repair /
i |Replacement | Owrhl

| Repair | Replace [

1+ |Owverhaul

Redesign

i

Casing condition (distertion, damage / scoring, corrosion, erosion, pipe
strain, foundation soft foot etc.)

Slide valve condition (wear, seizure, damage / scoring, corrosion,
erosion etc.)

Slide valve actuator condition (wear, seizure, damage etc.)

Foundation & grout condition {integrity, HD bolting security etc.)

Rotors

Rotor condition (balance, distortion, wear, damage / scoring, corrosion,
erosion etc.)

Thrust bearings (roller) condition ({wear, damage etc.)

Radial bearings (roller) condition ((wear, damage etc.)

Shaft seal condition (wear, damage, leakage etc.)

Coupling / pulley / sprocket condition (looseness. shaft seat damage,
wear, other damage etc.)

Cooling system

Depends on configuration

Suction filter

Casing condition {mounting, leakage, damage, corrosion etc.)

Element condition (fouling, damage etc.)

Controls

PLC condition, function

Instrumentation condition (calibration, mounting, security, damage etc.)
Starter condition, function (starting sequence correct)

General

Piping and valving condtion (mounting, security. vibration, damage etc.)

Surface coating condition (exterior corrosion etc.)

Wibration during operation

Gas pulsation during operation
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00000D000OD0DO0 Doo0o0O OO0 |O |3 Thermography
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Form / Form / Register Name Functional | Document
Reg ID Mainly for construction / maintenance contract managemernt Area Type File Ext. Doc # Slide #
1a |Inspection and Test Plan {ITP) Form Qlty Mgt Form sy e -
1b Inspection and Test Plan Form Notes Qlty Mot FormMotes xlsx 1b =
2 Inspection and Test Plan Register Qlty Mgt Reqgister xlsx 2 3
Ja Punch List (PL) Form Qlty Mgt Form Klsx 3a 6
b Punch List Form Notes Qity Mgt FormMotes ¥lsx — -
4 Completion (PL) Register Qlty Mgt Reqgister sy 4 8
5 Non-Conformance Report (NCR) Form Qity Mot Form xlsx 5 2
6 Non-Conformance Register Qlty Mat Reqgister xlsx 6 10
7 Site Instruction (S1) Form Qty Mot Form Xlsx 7 n
8 Site Instruction Register Qity Mat Reqgister xlsx 8 12
9 Variation Order (VO) Form Qlty Mat Faorm Klsx 9 13
10 Variation Order Register Qity Mot Reugister xlsx 10 14
11 Transmittal Form Qlty Mgt Form xlsx " 15
12 Transmittal Register Qlty Mot Reqgister xlsx 12 16
13 Welding Control Sheet with Materials Traceability Form Qlty Mgt Form Mlsy = i
14  |Welders Record Sheet with Materials Traceability Form Qlty Mgt Form sy 14 ik
15 Welding Control Sheet without Materials Traceability Form Qlty Mot Form xlsx b i
16 Welders Record Sheet without Materials Traceability Form Qlty Mgt Form sy . L
17 |Project Risk Register ProjMgt | Register | xism 17 A
18 Job Risk-Hazard Analysis Form HSE Mgt Form Mlsy 18 2
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Index Slide 2/2
Form / Form / Register Name Functional | Document
Reg ID Mainly for construction / maintenance contract management Area Type File Ext.
Doc # Slide #
19 |Toolbox Meeting Record Form HSE Mot Form XIsX 19 23
20 Toolbox Meeting Register HSE Mgt Reaqister X¥IsX 20 24
21 Contract Health and Safety Performance Statistics Report HSE Mat Report X 21 25
22 Contract Contact List Form HSE Mot Form s 22 26
23 |site Inspections - All Categories Form HSE Mgt Form Xlsx 23 27,28,29,30,31
24 |Site Inspection Register HSE Mgt Reaqister Xlsx 24 32
25 Site Inspection Corrective Action Request (CAR) Form HSE Mat Form xlsx 25 33
206 Site Inspection Corrective Action Request Register HSE Mot Register s 26 34
27 |site Hazard Register HSEMgt | Register Xlsx 27 35
28 Hazardous Substance Register HSE Mgt Reaqister Xlsx 28 36
29 Notifiable Works Register HSE Mat Reqgister xlsx 29 37
30 Incident-Accident Register HSE Mgt Reqgister xlsx 30 38
31 |Event Investigation Register HSEMgt | Register Xlsx 31 39
32 Site Visitors Register HSE Mat Reqister X 32 40
33 Worker Competency Register HSE Mat Renqister X 33 “
J4  |Machine Thermal Alignment Form Equipment Form xlsx 34
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-
INSPECTION & TEST PLAN (ITP)
Inspection & Test Point ITP Type | Slide 1
Legend Contractor: Scope:
Contract
H = Hold Point No | Descr: ITP No:
W= Witness PDII'I't. Revizion
R = Document Review Subcontractor: No:
5 = Surveillance Subcontract
No |/ Descr: Date:
e e
= =
. - Elm gla
Act Manufacturing or Inspection & Test Activity Activity Acceptance Verifying |5 |5 2| 2|
Construction Activity By L Control . = 0 e Bl 2|= Comments
No. L Description Criteria Document |2 5|2 E[(2 5|2
Description Procedure ERIEE | ElIF=2
E2|lEa|EE|E8s
o %o g(E ®|EE
D E e s
(1} (2} (31 (4) (5} (6) (T} (8) | (9) | (100 | (11) (12}
Acceptance of this document does not relieve the Contractor of responsibility for Principal's Acceptance By: Date:
compliance with Contract terms and conditions. Select appropriate acceptance box below.
ACCEPTED, ACCEPTED AS NOTED, NOT ACCEPTED,
Work may proceed (O [REVISE & RESUBMIT, O |REVISE & RESUBMIT, O
Work may proceed Work may ‘not’ proceed | ... s s s s | v | |
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Inspection & Test Plan (ITP) Form Notes

Slide 1
Column Heading Column Contents Description “

Activity Number The manufacturing, construction or maintenance activity number in logical process sequence. (Includes procurement, SP or Contractor
fabrication, transport, receipt on site, construction, commissioning etc.)
2 Manufacturing or Construction Describe the construction, manufacturing or maintenance activity SP or Contractor
Activity Description
3 By Identify who performs the work described in column 2. SP or Contractor
4 Inspection & Test Activity Describe the quality activities or quality characteristics to be verified associated with the work activity in column 2 SP or Contractor
Description i.e. Inspection & Test
Point
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 SP or Contractor
parameters.
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
Representative
AdditiorainGlarification Additional qualifying data as required. Both as appropriate

> 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.
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ITP REGISTER
Contract .
Contractor: 1D Slide 1
Contract:
Work Scope Details ITP Details
Date
Plant Area / Section / Date Partially | Date Fully
Sub-system | Work (Test) Pack / Submitted | Accepted, | Accepted
Plant, Plant System Discipline | Asset ltem Test Pack / Aszet Name Item ITP ITP ITP By Work to Without

Description Description AssetlD Description Mo ] Discipline Status (Contractor| Proceed | Limitation

v v g v v v v g v v v
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| PUNCH LIST (PL)

Priority Legend Slide 1
A = Immediate Contractor: Contract No:
B = Prior to Practical Completion Plant/System/ Punch List
C = Prior to Product Introduction P&1DG: Type:
D = After Product Introduction ArealSections!
Description: Discipline:
2]
m =
S IR
=i <E|Exg
z EE|2E|z¢
ltem G Date to Ea|l2a|F =
No Asszet No Aszszet Description Date Raised| & Complete :3 & & & o Comments Audit
1) (2) (3) (4) (5) (6) ] (8) 9 10) (11)
PL Inspection By:
Principal's Representative: Date: Punch List ID:
This punch list is not to be considered final or complete and may be subject
to the results of further inspections andior tests.
................................................................................ | S|
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PUNCHLISTNOTES

Careful, timety punch listing or completion reporting is essential in meving from the advanced stages of field construction to practical completion in
a controlled manner with minimum delay. Punch listing includes verification of work completion and satisfactory completion of all ‘receiving’ and ‘in-
process’ inspection, testing and verification required by CQP, TPs and any other documented procedures.

1. Preliminary Punch Lists
(l.e. plant area, section, sub-system, discipline, asset item etc.)

Preliminary punch lists are single discipline punch lists for discrete, 'bite sized” sections, subsections or single compenents 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 typical disciplinary groups, civil, building, structural steel, piping, vessels, rotating eguipment,
electrical, instrumentation, surface protection, insulation etc.

Initial punch lists should focus on the cutstanding work reguired to either enable progression to the next major construction step (e.g. pre-hydro
punch list in the case of piping), system punch listing or practical completion. Preliminary punch listing should be undertaken as early as
practicable to facilitate the earliest practicable completion. Preliminary punch lists gshould include work requiring correction, work reguiring
completion and work not started

2. Plant / Plant System Punch Lists

When a plant or system is substantialtly complete, the complete entity should be punch listed to ensure that all system compenents have been
installed in accordance with P&ID=, instrument diagrams, single line diagrams, loop diagrams and other specifications.

System punch lists should focus on safe and complete operability, which reguires adeguate working knowledge of system components and
familiarity with beth process and general operating reguirements. System punch listing should be undertaken as late as practicable to take full
advantage of initial punch listing. System punch lists should include (but not be limited to) the following.

« Equipment and associated services completed, tested and test blinds removed.
+ Piping and valves tight, clean and installed to PEID.

« Instruments connected, tested and calibrated.

« Electrical equipment tested and operable.

« Personnel safety reguirements completed.

+ Accessibility reguirements completed.

« Plant area tidy with scaffolding and other construction facilties removed.

« Statutory reguirements (codes, permits, regulations etc) complete.

3. Punch Listing

Punch lists should be prepared using the standard punch list form and identified with a unigue seguential list number relating to contract, system,
area work pack or P&ID as appropriate by the principal's representative. Punch lists must be legible, contain sufficient location detail to enable
others to find work items and defect and outstanding work descriptions must be clearty understandable by all concerned. Priorities (defined on
the punch list form) and reguired completion dates must be specified for all punch list items.

Punch list originals are sent to the contracter under transmittal for inclusion in the final QC MDR where they can be progressively signed off by
the contractor and the principal’s representative as punch list work items are completed. The principal's representative will retain copies of
ariginal punch lists.

4, Completion Monitoring / Completion Register

Punch listing or completion reporting iz carried out for both quality and contractual purposes. The full punch-listing pregramme should be identified
when contract works commence and subseguently monitored to ensure that nething is overlooked, and that facilitation of the completion process
iz optimized.

Once QC test packs have been defined and P&IDs marked up, the principals representative will compile a completion register by setting up a
completion register for each major system and service provider or contracter. The proposed test packs and punch lists for which a service
provider or contractor is responsible are listed in respective completion registers. As the punch listing / completion inspection process is
completed, completion dates for respective punch list tems are noted on the punch list form o that there's always a clear, up-to-date record of

Slide 7 of 44
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COMPLETION REGISTER
Contract 5
Contractor: 1D Slldie‘l
Contract:
Work Scope Details Punch List Details
Date
Plant Area / Section / Date Reqd ; Remaining
Sub-gystem / Tests & E § Date PL Date PL Date A/B Items
Plant, Plant System Discipline | Asset ltem |Test Pack /| Test Pack /| Asset ltem NDT £ | = | Punchlist | Inspection | Issued to ltems Cmplid / PL
Description Description AssetID Description Completed g | Discipline | Competed | Contractor [Completed| Trnsfrrd |Status
v v v v v v v v v v

v
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CONSTRUCTION /| MAINTENANCE NON-CONFORMANCE REPORT

Contractor:

Contract:

Contract No:

‘ NCR No:

Asset Name /
Description:

Asset No:

Spec!
Dweg No:

A. NON-CONFORMANCE DETAILS {Attach sketch if necessary)

Issued By:
{Prrncpl's Rep)

Date:

Received By:
{Contractor)

Date:

B. CONTRACTOR"S RESPONSE / DISPOSITION:

Repar] ]

Replace | ] |

Use As Is||:||

Signed:
{Contractor)

Date:

C. PRINCIPAL'S REPRESENTATIVE DISPOSITION | APPROVAL

Signed:
{Prrncpl's Rep)

Date:

D. PRINCIPAL'S REPRESENTATIVE RE-INSPECTION:

[AeepedD] [ Reiesiea]0)

Signed:
{Prrncpl's Rep)

Date:

Slide 9 of 44
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NON-CONFORMANCE REGISTER

Slide 1
Contractor: Contract ID:
Contract
Name:
® - g NC
Date :c: E _§ - ,§ E - E E Reinspected
NC Issued By | NC Received | Received | 8 5 » |2 » = | Dateof |3 22 By
Date NCR |NCR| Asset NC Summary {Principal’s By By E %§ E §§ Principal's | £ £ § {Principal’s
Initiated No I Asset Name (Short description) Rep) (Contractor) | Contractor 8 & o | £ & < |Disposition| & & < Rep)
v v v v v v v v v v v v v
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SITE INSTRUCTION (8l)

St Slide 1

(Contractor) Page: of

Contract No: Date:

Contract Name:
You are directed to attend to the following matters to meet requirements under the subject Contract:
(Enter required information and select check boxes below as appropriate.)

Subject: Ref:‘

{use continuation sheet as appropriate)

The Practical Completion date due to this Site Instruction:

Remains|
Unch. d
|

Increase Decreases
s By: days By:
This Site Instruction does not alter the Contract value.

All terms, covenants and conditions of the subject Contract remain in full force and effect.

o

Issued By: Title:

Approved By: Title:

Signed acknowledgement must be returned to the Principal by the Contractor.

Receipt of 5| acknowledged by Contractor:

Signature:

Title:

Date:

Distribution:
Original: Contractor
Duplicate: Contractor signs and returns to Principal
Copies: Contract Sl file
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SITE INSTRUCTION REGISTER

Contractor: Contract ID:
Contract:
£ —
2w
i
ad
E
) Date
LS Acceptance
&5 Date Issued| Received
Date Sl E 1} to from Acceptance By
Initiated 5l No 5l Subject 5l Ref a S Issued By Approved By Contractor | Contractor | (Contractor's Rep)
v

v

v

v

v

v

Slide 12 of 44
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VARIATION ORDER (VO)
VO No:
To:
{Contractor) Page: of
Contract No: Date:
C

You are hereby instructed to carry out the following work:
(Enter required information and select check boxes below as appropriate.)
At your lump sum price of $

At your schedule of rates specified under the subject contract.

On a time and material basis. Submit your claim within ten (10) days of completion date.

Time sheets for all supervision, labour, material plant and equip t are to be signed daily

Prices | rates are fixed

Prices | rates are subject to rise and fall

000 O

Full Work Description

Subject: ‘ Ref:‘

{use continuation sheet as appropriate)

The Practical Completion date due to this Site Instruction:

i T
! D ‘ s B.'r=| days By:‘ ‘d&ys

This Site Instruction does not alter the Contract value.

All terms, covenants and conditions of the subject Contract remain in full force and effect.

Issued By: Title:

Approved By: Title:

Signed acknowledgement must be returned to the Principal by the Contractor.

Receipt of VO ackl ledged by Contractor:

Title:

Date:

Distribution:
Original:  Contractor
Duplicate: Contractor signs and returns to Principal
Copies: Contract VO file

Slide 13 of 44
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VARIATION ORDER REGISTER

Contractor: Contract ID: Slide 1
Contract:
£ —
2w
» B F
E ?El a
m s 5 Date
= Yos Acceptance
8 B85 Date Issued| Received
Date VO ; VO Value E E to from Acceptance By
Initiated VO No VO Subject VO Ref = |ifKnown | o Issued By Approved By Contractor | Contractor | (Contractor's Rep)
v v v v v v v v

v v v v
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Document Transmittal Notice

To:
(Company) Transmittal No:
Attention: Date Compiled:
Contract:
Contract ID:
Issued For
- 8 o
S|w|E B
HHHHBE
gl2|2|8| |=
a |z 2 = .
£ 53 § HEEE
E Document ID Rev# Title / Description § E & 8 -‘I’.‘ :f.u IE
y ojojo|o|o|o
2 ojojo|o|jo|o
3 ojojo|o|jo|o
. ojojo|jo|jo|o
. o|O|o|o|o|Oo
s ojojo|jo|jo|o
7 ojojo|o|jo|o
2 ojojo|o|o|o
g ojojo|o|jo|o
10 ojojo|o|o|o
" ojojo|o|jo|o
12 ojojo|o|jo|o
1 ojojo|jo|jo|o
1a ojojo|o|jo|o
s o|o|o|o|o|D
Sender:
Company:
Date
Sent By: Sent:
Receiver:
Company:
‘ Date
Received By: Receiv

Receiver: Please, promptly return copy to sender acknowledging receipt of documents.

Slide 15 of 44
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Document Transmittal Register

Project:
SentTo Issued For
£ elg|2|B| |«=
= S HHE
E Date Contract EE z E £ -3 e . Dat.e
~ | Sent Company Person ID Contract Name Z(E|x|o ||~ Received By Received
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
ooojoja|o
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WELDING CONTROL SHEET (WCS)

Full Materials Traceability - Hazard Levels A & B Slide 1
Job
Job ID: Description
Drawing ID: Line 1D:
Acceptance
Criteria:
Spool| Weld Piece A r{J Piece B WPS 1Widr! Weld NDT PWHT Press Test Comments g
o ID | ID|Heat/ Cert] ID |Heat/ Ce I ID | Date % RTIUT MTIPT Date | RptID | Date | RptID 5
= = s | Date [RT] RptiDYCor| Date |MT] RptiDC or o
o uT DNC PT DNC
v L4 v L4 v L 4 v v L 4 v v L 4 v L4 v v L 4 v L4 v v L 4 v v
Principal's
Representative: Date
CWI TP Date
Inspection Body: Date
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WELDERS RECORD SHEET

Full Materials Traceability - Hazard Levels A & B

Slide 1
Welder:
Line ID:
Spool| Weld Piece A Piece B WPS 1Widr| Wel Weld | Status Comments CWI Date
D D oV Heat Y10 Heat 1D ID | NPS | Date Intls  (Trnsfrd
to WCS

Cert No CertiD

v v ||+ v [l - v v v v v v v v v
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WELDING CONTROL SHEET (WCS) ;
No Materials Traceability - Hazard Levels C, D & E Slide 1
Job
Job ID: Description
Drawing ID: Line ID:
Acceptance
Criteria:
Spool’ Weld 1 WPS TWidr| Weld NDT PWHT Press Test Comments %
D 1] ID | ID | Date g RTIUT MT/PT Date | RptiD | Date | RptID 5
é Date |RT] RptIDC or| Date |MT] RptIDC or =
O uT DNC PT DNC
Principal's
Representative: Date
CWI TP Date
Inspection Body: Date
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WELDERS RECORD SHEET

No Materials Traceability - Hazard Levels C, D & E

Slide 1
Welder:
Line ID;
Spool| Weld | WPS |Widr|Wel Weld | Status Comments CWwi Date
] (] (] ID | NP5 | Date Intls |Trnsfrd

to WCS

o o v o v v o v v -




Slide 21 of 44

Construction / Maintenance Contract QHSE Mgt Form / Register Templates Workbook

Columns O,/

PROJECT RISK REGISTER

Slide 1

anlasay 10 fousbunuos
ajnpay 2§ |ejo] }2aloid

(143d) uoneing payaadxg
pajeinajes uonay Aausbunuos

/ sheq / syasp spun awi|

WNWIXe / 2MSIWIssad
uonay Kausbunuo

Date:

(W) uoneing
Kayi 1sop uonay Aouabunuod

(O) uoneInQ wWnwiwp
ansiundg uonay Aausbunuo

Trigger

Contingency Action

Contingency Action

spbay Lousbunuol

(p.21eD) 81025 ysiy pareBiuw

Joeduw) ysiy pajeBiuy

Ayngeqold ysiy pajebiyy

ssauannaayg uonebmw

Mitigation Action

Q1 uonay uonebimy

21025 ysiy payebiwun

1oeduwy ysiy pajeBipwun

Aungeqold ¥siy pajelwun

adA] 1oedw) ysiy

adAl ¥siy

i ¥sel SHM PalBID0SSY

Risk Description

Project:

al sty | ¢
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MAINTENANCE / CONSTRUCTION JOBE RISK / HAZARD CONTROL

Plant | Site: Date: Slide 1

Job 1D:

Plant Area:

Asset ID:
onditional Fo
Columns G, ¥
Asset Description:

Job Description:

=
W
=
=)
n
=

+ | Activity ID

Activity Description RiskiHazard Risk / Hazard Control Comments

4 Hazard Activity ID
4  Notifiable Work

4 | Detectability

4 Highest Risk

4 Principal Risk

4 | Control Activity ID
4 |Notifiable Work

4  Detectability

4 |Highest Risk
4 | Principal Risk

10

12

Work Permits Required: Work Permit Extensions Required:




Construction / Maintenance Contract QHSE Mgt Form / Register Templates Workbook

TOOLBOX MEETING RECORD

Contract: Date: |
Site: | Team:
Present:
Spare Spare Spare Spare Spare Spare Spare
Spare Spare Spare Spare Spare Spare Spare
Spare Spare Spare Spare Spare Spare Spare
Spare Spare Spare Spare Spare Spare Spare
Spare Spare Spare Spare Spare Spare Spare
Absent:
Spare Spare Spare Spare Spare Spare Spare
Spare Spare Spare Spare Spare Spare Spare
Topics discussed and employee comments:
1
2
3
4
5
G
7
Handouts:
Incidents & accidents OR task analysis review:
1
2
3
4
5
G
7
Handouts:
Corrective actions:
1
2
3
4
5
G
7
Handouts:
Hazards and emergency procedures raised by employees and discussed:
1
2
3
4
5
G
7
Handouts:
Other:
1
2
Name: Spare D Signature:
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TOOLBOX MEETING REGISTER
Contract:
Site:

£
a é o gg Date
= | Meeting Meeting Ss2ISE Issue
£ | Dpate Team Leader Location |2 &|2 & Unresolved Issues Resolved
1 ao|o
2 ao|o
3 ao|o
4 ao|o

0|0
6 ao|o
T ao|o
8 o|a
9 ao|o
10 ao|o
1 ao|o
12 ao|o
13 ao|o
14 ao|o
15 ao|o
16 o|o
17 ao|o
18 ao|o
18 o|a
20 ao|o
21 ao|o
2 ao|o
23 ao|o
24 ao|o
25 ao|o
26 ojo
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CONTRACT HEALTH & SAFETY PERIODIC PERFORMANCE EVALUATION

Contract: Slide 2
Period: Evaluation Date:
Principal Contractor & Subcontractors for Specific Period Period
Period Metrics Totals
Mo of JHAs / Task Analyses carried out 0
Mo of safety inductions carried out 0
Mo of toolbox meetings held 0
Mo of toolbox meeting minutes completed 0
Mo of site safety inspections completed 0
Mo of incidents identified 0
Mo of incident investigation forms completed 0
Mo of incident causes identified 0
Mo of incident corrective actions identified 0
Mo of incident corrective actions completed 0
Time an project (man-hours) 0
Mo of medical treatment accidents 0
Mo of lost time injuries 0
Contract Cumulative by Period Cmitv
Cumulative Metrics Totals
Mo of JHAsTask Analyses carried out 0
Mo of safety inductions carried out 0
Mo of toolbox meetings held 0
Mo of toolbox meeting minutes completed 0
Mo of site safety inspections completed 0
Mo of incidents identified 0
Mo of incident investigation forms completed 0
Mo of incident causes identified 0
Mo of incident corrective actions identified 0
Mo of incident corrective actions completed 0
Time an project (man-hours) 0
Mo of medical treatment accidents 0
Mo of lost time injuries 0
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CONTRACT CONTACT LIST
Contract:
Site
Company Name Position Landline # | Mobile # Email Address

v

L

Slide 26 of 44
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SITE SAFETY INSPECTIONS - All Categories Slide 1/5

Contract: Slide 2

Area:

Inspectors: Date:

Inspection Categories / Issues Observations

Rating

A |Hazards

—

Are hazards managed adequately?

3%

Is there adequate site signage / hazard board?

(5%

Is there avisitors log present?

4 |Are all personnel being inducted correctly?

o

Are emergency procedures in place?
Are emergency evacuation drills held at prescribed
frequency?

o

B

Are subcontractors safety plans available?

[==]

Are subcontractors safety meetings held?

w0

Are toolbox meetings held?

1

[=

Are all workers passports being verified?
Is hazard identification being done and managed
effectively?

1

oy

1

(3]

I5 task analysis being done for significant operations?
Has all notifiable work been notified in a timely
manner?

Is a permit to work system in place and is it used

14 |effectively?

B |Facilities

1

(%)

=

Are site offices clean and tidy?

(3%

Are ammenity areas clean and tidy?

[%)

Is lunch room and food prep area clean and tidy?

4 |Are temporary electrical installations tagged?

o

Are first aid kits in place and well stocked?

o

Is lighting adequate?

-

Are fire extinguishers charged and current?
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SITE SAFETY INSPECTIONS - All Categories Slide 2/5

Contract: Slide 2

Area:

Inspectors: ‘ Date:

Inspection Categories | Issues Observations

Rating

-y

Are work areas clean and tidy?

[5+]

Are materials stacked safely?

(4]

Are rubbish bins provided and emptied regularly?

4 |Are combustible materials stored safely?

o

Is lighting adequate?

=

|s public protection adequate?
D |Standard Ladders

oy

Are ladders industrial rated and in good condition?

ra

Are stiles / rungs / back stays undamaged?

(4]

Are ladders used correctly & secured top & bottom?
p Ladders

m
w
-
@

-

Are ladders industrial rated and in good condition?

(%]

Are stiles / rungs ! back stays undamaged?

[}

Do personnel work no higher than third step from top?

.

Are ladders used correctly?
nding Scaffold

-
w
-
=

-

|s scaffold erected by cerified scaffolders?

%]

|s Scaftag / Acu-log scaffold register up to date?

[}

|s ladder access to scaffold adequate?

.

Are guard rails between 0.9 and 1. 1metres?

wn

Are intermediate rail / stop ends in place?

=]

|5 debris netting in place where necessary?

-

Are 225 mm minimum toe-boards in place?
Do scaffold platforms have a minimum width of three
planks?

(=]

w

Are planks secured adequately?

10 |Are base plates and sole plates adequate?

11 |ls scafflod bracing adequate?
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SITE SAFETY INSPECTIONS - All Categories Slide 3/5
Contract: Slide 2
Area:
Inspectors: Date:
Inspection Categories / Issues E Observations
X &

G [Mobile Scafiold

iy

Are mobile scaffolds set up on firm ground?

P2

Are wheels locked?

(%)

Is diagonal bracing across base adequate?

4 |Are decks fully planked and secure?

n

Are guard rails between 0.9 and 1.1metres?

o

Are 225 mm minimum toe-boards in place?

~l

Is access safe and appropriate?
Are outriggers in place when scaffold heightis =3
times base width?

=]

9 |ls scafflod bracing adequate?

10 [Are scaffolds only moved without personnel aboard?
H |Elevated Work Platforms (EWPs)

Are EWPs set up on level ground with outriggers fully
1 |extended?

Are EWPs inspected / tested within last 6 months

2 |[visible cerificate]?

Are EWPs operated at least 4 metres from power
lines?

[3%]

4 |ls fall prevention harness worn?

n

I lanyard fixing adequate?

Are EWP operators trained and competent to use EWP
6 (unsupervised?

| |Electrical

Is portable electrical equipment tested, cerified and

1 |tagged three-monthly?

2 |Are leads clear of water and out of harm's way?

3 |Are ELCB /transformers used consistently?

4 |Double adaptors and multi-boxes shouldn't be used.

5 |ls temporary lighting adequate and in good condition?
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SITE SAFETY INSPECTIONS - All Cateqories Slide 4/5
Contract: Slide 2
Area:
Inspectors: Date:
| Inspection Categories | |ssues _E Observations
IS &
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SITE SAFETY INSPECTIONS - All Categories Slide 5/5
Contract: Slide 2
Area:
Inspectors: ‘ Date:
Inspection Categories | Issues é’ Observations
X 2

L |Specific Hazard Controls (Not Exh. ive)

1 [Are all machines compliant with current cerification?
Are all workers and machine operators trained and
competent for their allotted tasks? (Refer Competency
2 |Register)

Are all workers outside digger operating zone when

3 |digger working?

4 [Are trenches covered when notin use?
Have fall hazards been eliminated andfor appropriate
5 [controls implemented?

6 [Are propping systems braced, tied and props okay?
Are safety anchors / static lines for fall prevention

7 |adequate?

Are all vertical reinforcing steel bars capped

8 |appropriately?

9 [Are crane slings and chains cerified?

Are housekeeping, lighting, slips, trips and falls
controls adequate?

Are gas bottles secured correctly when in use and
when in storage?

9

=

9

jry

12 |Are flash back arrestors fitted to oxy / acetylene sets?

13 |Are powder-powered tools currently cerified?

Are powder-powered tool users cerificated and

14 |wearing appropriate PPE?

Are powder-powered tools locked away when not in
15 |use?

|s bump firing of compressed air nailing guns
prohibited?

Is Worksafe notified in advance for site excavations
17 |over 1.5metres?

9

=

9

o

|s excavation timbering in place?

Do excavations and confined spaces have safe access
19 |and egress?

Are senvices identified, located and secured
adequately?

2

=

2

=

Are site workers and public adequately protected?
Have emergency procedures been developed,

22 [communicated and practiced?

Is fire protection comprising extinguishers, hose reels
23 |adequate?and evacuation drill, hot work permits
Are hazardous substances identified and stored
correctly? Are MSDS available?

Are permits to work covering specific activities
identified through task / hazard analysis, such as
confined space, excavations, working over water,
working at height, etc. adequate / effectivce?

&

o

2

=1
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SITE INSPECTION REGISTER

Contract:

|
o |Item 1D

Inspection
Date

Inspection
Type

Location

Inspector|s)

Iszues Requiring Correction

Correction Action

Date
Issue
Corrected

v

v

41

42

43

44

47

48

45
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SITE SAFETY INSPECTION CORRECTIVE ACTION REPORT

Contract:
Contractor:
Area: CAR ID:
Inspection Type: File:
Inspectors: Date:
Review
Corrective Action ltem Date Due Date Completion Status
1
2
3
4
6
7
8
9
10
11
12
13
14
15
General comments | concerns
Ingpector's signature: Date:
Site Supervisor's signature: Date:
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SITE INSPECTION CAR REGISTER

Contract:

Site:

4 | Item 1D

CAR

Initiation

Date

v

Inspection Type

No of Corrective

4 |Actions

Site Inspector
Name

v

Site
Supervisor
Name

Area | Location

v

Date All Corrective

Actions Completed

A

4

20

21

23

24

i
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SITE HAZARD REGISTER

Site:

Contract:

4 | Haz ltem ID

Hazards

Location

Hazard Type

4

Hazard Impact

4 | Type

Risk

Rating

4 | Severity

4 | Liklehood
4  Risk

4 | Cntrl Item 1D

Controls
Eliminate-lzolate-Minimise

Risk
Rating

4 | Severity

4 | Liklehood
4  Risk

Comments

Date
Reviewed

v
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Contract:

HAZARDQUS SUBSTANCE REGISTER

47

43

48

PPE Reqd

2 355

a Max | |Date MSDS| Date Date |2|m “a", S|2|E

E Site | = | Received / | Substance Substance Substancefg' Z|l2 |8 (8|&
& Hazardous Substance Supplier Oty | = Filed on Site Location offSite |0 |0 |& |8 |8 (& Comments

2 oooooio;

2 oooooio;

2 oooooo

. o|ojo|oo|o

” oooooo

27 oooooo

- ooioiooio

- oooo|o|;

@ oooo|o|;

» oooo|o|;

o oooo|o|;

. oooooio;

. oooooio;

- oooooo

5 oooooo

oooooo

ooioiooio

ooioiooio

oooo|o|;

oooo|o|;

oooo|o|;

oooooio;
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NOTIFIABLE WORKS REGISTER

http s/ waw worksafe govt nr‘notifications report-scheduled-or-completed-work hazard ous-work Slide 2

OnLine
Notification:

Contract:

Date Date Worksafe Date

Works Advised Worksafe | Works
Notifiable Works Description Expected | Verbally | OnLine |Reply Date| Done Comments

Item 1D

4
4
4

v v w b v

10

11

12

13

14

16
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QO pate
CAs
Cmplt

]
<
L=}
L=}
4

#

v

Summary of Damage to
Buildings / Equipment /
Vehicles Etc.

Contract:

Event Summary

INCIDENT / ACCIDENT EVENT REGISTER

Key
Witnesses

Person
Event
Reported
To

Person
Reporting
Event

Person(s)
Involved

Person(s) |Employer of

Involved in
Event

Construction / Maintenance Contract QHSE Mgt Form / Register Templates Workbook

Site Location

JUSAT JO B |

te of
vent

[

Contract:or

al asg

v
18

o
%]

(]}

Injury Analysis Column Totals
[o]ofofoJooJofoJo o]ofofofoJo o]oJofofoJo o]oJofo]oo] o Jofo]f
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EVENT INVESTIGATION REGISTER

Contract:

4 Event D

Date of
Event

Incident

Report ID

4

Date
Incident
Report
Rec'd

v

Date
Inwstgtn
Started

v

Investigation Subject

v

Investigator(s)

v

Investigation Outcome
Summary

Corrective Action(s)

Date
Invstgtn
Cmpiltd

v

Date
CAl=)
Cmpltd

Date
Hazard
Register
Revised

v

Date of
Review
at Safety
Meeting

v

10

11

12

13

14

16

17

13
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SITE VISITORS REGISTER

Contract:

Contractor:

Date

Company

Name

Already
Inducted

v

Inducted

Now

v

Visitor

Status (no

induction)

v

Location while on Site
L 4

Arrival
Time

v

Departure
Time
v

Signature

I I A I Y

oo/ o|0|]O0 0O |O|O0|O|O|O|O|O|O|O|O|O)|O

I I A I O I 0 Y
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WORKER COMPETENCY / TRAINING REGISTER

Employer: Competency verification held on file
Training Module | Skill
= = Site Site
5 w 2 a 2 | Apprvd | Ste Safe| Safe safe
= = 1 £ 2 % | = ® |Handler | Safety | Safety | Safety
= E § Hazard Mabile Elevated Fire £ o =ro Test Mgt Mgt Mgt
E = 1D Height Safety | Work Platforms | Extinguishers Workplace First Aid fob| 24 Cert | SUPG | SUPGR | CMC
& US17602 | US17588 | US17600 | US25045 | US23960 | US23966 | US3271 | US4647 | US6400 | US6401 | USG402 | US18496
Date Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry | Expiry
Employee Name | Cmpltd Date Date Date Date Date Date Date Date Date Date Date Date Date Date Date Date Date Date Date Date Date Date Date

v

v

v

v

v

v

v

v

v v

v

v

v

4

v

v
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MACHINERY THERMAL ALIGNMENT ASSESSMENT TEMPLATE FOR VERTICAL PLANE (APPROXIMATION) Slide 1/3

‘ Company

‘ Date:‘ |
NDE Temp DegC DE Temp DegC SM Matl. MM Matl. DE Temp DegC NDE Temp DegC
Point Cold Hot Point Cold Hot “ “ Point Cold Hot Point Cold Hot
1 1 SM LCoE MM LCoE 1 1
2 2 0.0000108 0.0000108 2 2
3 3 3 3
4 4 Matl. LCoE A 4 4
] 20 100 5 20 150 Cl 0.0000108 |m/m°C ] 20 150 8 20 100
Ave 20 100 Ave 20 150 Steel | 0.0000120 |m/m°C Ave 20 150 Ave 20 100
Al 0.0000230 |m/m°C
( \ 30488| 0.0000173  m/m°C ( \
STATIONARY MACHINE MOVABLE MACHINE (MM)
(SM)
S e — b ,Machine Centre Line
SM Shaft MM Shaft
Centre Height Centre Height
DE & NDE Temp Distance Distance DE & NDE Temp
Points Points

NDE CH Change

Eillem

[ -]

T e e T e

DE CH Change

L m

CPLG CH Change

CPLG Change

L m

A A

DE Change

NDE Change

Elm [ m
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GRAPHICAL REPRESENTATION OF VERTICAL THERMAL CHANGES slide 2/3
Slide 2
Company: Asset: Date:
STATIONARY MACHINE THERMAL MOVABLE MACHINE THERMAL CHANGES
CHANGES
1000 1000
900 900
800 CPLG 800
700 533 700
DE crLg  DE
600 ® 600 o
. 500 sl _ 500 | 583 44 NDE
E 400 o g 400 © 259
= 300 | NDE = 300 3
o 200 | 259 o 200
S 100 S 100
5 1 Dg Machine Centre Line § B [}g ::i[;hme Tentre i
w200 g 200
o 400 (1]
= 500 > 500
600 600
J00 700
800 -800
900 900
1000 1000

SM Thermal Changes

Thermal

Posn (m) Chng (um)
b

NDE
DE

Dist

0.300

CPLG| 0.600

0 01 02 03 04 05 06 07 0.8 0.9
Horizontal Distance from NDE Foot (m)

259
421
583

1

0 01 02 03 04 05 06 07 08 09 1
Horizontal Distance from CPLG Face (m)

MM Thermal Changes

Dist

Thermal

Posn (m) Chng (pm)
b

CPLG
DE | 0.300
NDE | 0.600

583
421
259



Construction / Maintenance Contract QHSE Mgt Form / Register Templates Workbook

| Company:|

|ASSEt:|

| Date:|

STATIONARY & MOVABLE MACHINE THERMAL CHANGES & MOVABLE MACHINE ADJUSTMENT

3000
2600
2600
2400
2200
2000
1600
1600
1400
1200
1000

800

600

400 | ype
200 259

DE
421

CPLG
583

CPLG
745

CPLG
583

ESTIMATES

DE
907

DE
421

NDE
1069

NDE

Machine Centre Line

-200

400

600

-800
-1000
-1200
-1400
-1600
-1800
-2000
-2200
-2400
-2600
-2800
-3000

Vertical Change Elevations (pm)
=

0 010203 04 05 06 07 08 0.9
Horizontal Distance from Stationay Machine NDE Foot (m)

MM Thermal Changes
Dist | Thermal
Posn (m) Chng (um)

CPLG 0.900 583
DE | 1.200 421
NDE | 1.500 259

Movable M/C

Algmnt

Hm

1

1.1 1.2 1.3 1.4 1.5 16 1.7 1.8 1.9 2 21 2.2 23 24 2.5 26 27 2.8

Movable M/C
Algmnt

Hm

259

Movable M/C
Algmnt

Hm

e— Stationary Machine

Movable Machine

Movable Machine

Alignment Elevations

IM CL Alignment Elevation
Dist | Elevation
Posn (m) (um)

CPLG| 0.900 745
DE | 1.200 907
NDE | 1.500 1069

29

DE

~ Pkg Size

MM
I NDE

(pm)

DE
NDE

486
810
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Introduction

U Presentation outlines maintenance project / shutdown job planning / control using ‘MMAPS Maintenance / Construction Job Plan’
workbook.

Q Workbook comprises the following worksheets:

> ‘1. Job Overview’ > ‘9. Job Miscellaneous Costs’

> ‘2. Job Asset Details’ » ‘10. Inspection and Test Plan Form’
> ‘3. Job Support Document Links’ » ‘“11. Punch List Form’

> ‘4. Job Activities and Resources’ » ‘“12. Job Work Photos’

> ‘6. Job Notes and Tools’ » ‘13. Job Work Report’

> ‘6. Job Risk-Hazard Form’ » ‘“14. Job Supplementary Reports’

» ‘7. Job Time and Cost Summary’ > ‘15. Risk-Hazard Criteria’

> ‘8. Job Spares and Materials’ » ‘16. Associated Dropdown Lists’

O 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.

O 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
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WORKSHEET 1. JOB OVERVIEW

A B C D E F G H
MMAPS
MAINTENANCE / CONSTRUCTION JOB PLAN
JOB OVERVIEW
MAIN INTERFACE WORKSHEET BETWEEN JOB PLAN & PROJECT CONTROL WORKBOOKS
_ R e e R S S Tl ink to appropriate "Maint Project-SD Planning-Control’
Plant/ Site: y |workbook, worksheet '4. 'Project-SD Overview' appropriate row in
Job ID: cell D5 or;
Plant Area: Y |Enter data manually for isolated job plan.
Asset ID; o
Asset Description- Y |Note:
Y % |Data cells in worksheets in this workbook are also linked to this cell.
Asset Type:
Job Description: N
Job Type: o
Job Criticality: N
b |

Account Code:

Links to other worksheets in this workbook
2_.Job Asset Details

3. Job Support Document Links

4. Job Activitiesand Resources

2. 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 (ITP) Form
11. Punch List Form

12 Job Work Photos

13 Job Work Report

14 Job Supplementary Reports

15. Risk-Hazard Criteria

16. Associated Drop Down Lists

WWWRNRNRNRNRNRNRNRNRORN S 3 S 3 3o o s
NS2OWEAONEWN 200V~ ® O E®N =0 ®®NO R W N =
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Plant/ Site:

Job ID:

Plant Area:

Asset ID:

Asset Description:
Asset Type:

Job Description:
Job Type:

Job Criticality:
Account Code:

MAINTENANCE / CONSTRUCTION JOB PLAN WORKBOOK

WORKSHEET 2. JOB ASSET DETAILS

C D E F G H I J

MAINTENANCE / CONSTRUCTION JOB PLAN
ASSET GROUP, PARENT, CHILD DETAILS

Cells wirth drop down list Formula based cells

N Y ' '

Asset

Asset Level

Asset Description

1. Job Overview

AssetID Type | OEM Code

OEM Model
#

OEM
Serial #

ra | — [Line ltem ID

Slide 4 of 19
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20

A
MMAPS

MAINTENANCE / CONSTRUCTION JOB PLAN WORKBOOK
WORKSHEET 3. JOB SUPPORT DOCUMENT LINKS

B C D E F G H

MAINTENANCE / CONSTRUCTION JOB PLAN
SUPPORT DOCUMENT LINKS

Plant/ Site:

Job ID:

Plant Area:

Asset ID:

Asset Description:
Asset Type:

Job Description:
Job Type:

Job Criticality:
Account Code:

Formulfa based cells 1. Job Overview

Document Description Document D

Link

ro | = Line ltem ID

Slide 5 of 19
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WORKSHEET 4. JOB ACTIVITIES AND RESOURCES 1/2
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BL BK BN BO BP

=

BQ

A
MMAPS

Plant I Site:

Job ID:

Flant Area:

Azzer ID:

Asset Description:
Asset Type:

Job Deseription:
Job Type:

Job Criticality:

MAINTENANCE /CONSTRUCTION JOB PLAN
ACTIVITIES & RESOURCES

Date:

LAEEORTAMT MOTE-

Fio iRsert A dOfiE Fow in EXESIing &0ty el

£ Grooap  Wob Activities andRescurces ) ol Mores and
Fooks "and Wod

Fisk- Harard Form " word sAeets, place corsor af

A B

£ fesert Meow Sow”

aJ fegroun swordsdeels and eorreel S S formalting for

Foffs with drop down fost
Formula ased cefls
FFIIE M FARO0ECIPE.

cofomns A ro Bk grooped
eofomns EAF cfesed

GroLpes eofomns SEE

alrced SRR anemd or rasn

=
s

Account Code: BEwly inserfes LJob Cweryien

=
wn

-
(=]

Activities & Resources
Resource Quantities & Hours
farert erplanaiory commenis ix respective resonrce boar colls if in-progress

-
=}

MS Project
Data

=
©a

= dowr Fre made

FPrecedence
=1
Dependenci
es

Indent Lewel
Activity Duration
Inspector 1
Inspector 2
Water Blaster

Safety Watch
Scaffolder

Electrician
NDE
Technician
Rigger
Painter
Lagger
Crane 1
Crane 2
Farklift
Truck 1
Truck 2
Other 1
Other 2
Other 3
Other 4

Fitter
Turner !
Machinist
Welder
Mechanic
Refrig !
Aircon
Sheet Metal
Worker
Carpenter
Plumber
Trades
Assistant
Labourer
Instrument
Technician

19
20
21

Activity Description Total

23
24
25

28

= |28 |||~ o | o |4 e [ro |~ | Activity 1D

30
3 [z

33 [

= cloolosoeoalao|oeo|o|o | o] Technician 4

e |oooloaloaolo|lalola|lalo|a
e |oooloaloaolo|lalola|lalo|a
e ocololole|lolale|lale|lalae|le|ale
e ocololole|lolale|lale|lalae|le|ale
e |oooloaloaolo|lalola|lalo|a
e ocololole|lolale|lale|lalae|le|ale
e ocololole|lolale|lale|lalae|le|ale
e |oooloa|loalolo|ololo|la|lo|a
e |oooloaloaolo|lalola|lalo|a
= |o|lololoo|loo|o|lo|lo|lo|o|o|o|a
e ocololole|lolale|lale|lalae|le|ale
e ocololole|lolale|lale|lalae|le|ale
e |oooloaloaolo|lalola|lalo|a
e |oooloaloaolo|lalola|lalo|a
e ocololole|lolale|lale|lalae|le|ale
e ocololole|lolale|lale|lalae|le|ale
e |oooloaloaolo|lalola|lalo|a
e |oooloaloaolo|lalola|lalo|a
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EEBS | BT | BU BV | BW BEx B E Ch CE CcC cO CE (CG CH C|Cd CK CL | CM | CN | CO CP CO CR|CS | CT cu CV  CW | CH | CY cZ 04 (0[] oc oo
Walght % of Job Compleds & Ramalning Total Resource Hours Updats Chart Quick access link: firoaped colemas CE:0F, acrmally cfosed.
— Resource Howrs Update Chart Update Chart Data Table
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o g Job P
g mx =2 Complet | Resourc
E = Date - & Howrs
§ % @y [
] il o
s Tx “ % (1] 02 04 [T 03 10 0%
£ xx m £ o Fmpsted Total Resouse Hous 0%
£ ] St Resoune Hours 1o Date:
‘0% —— 0 E DRevsed Flanni Totd Resaure Hous:
= & Orgenal Franned Total Resouroe Hous:
Task Resource Hours Update Chart Data
Corlir ra gwiring intrreentios dering prrizdic wpdets Original Plassed Total Resource Howrs:
Periodic Update Revized Planned Total owrs: 0.0
Date & Tlme: L1 |'_e Rezomrce Ho o0
rojected Total Resource Hrs: oo
= E £ g E
HHTH
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E [ E g (X § 1] Periodic Update Comments
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Date: Date: Date: Date:
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Eg H Periodic Update Comments ] H Periodic Update C. T Periodic Update Comments

Complata

=
g e | Periodic Update Comments
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Note: k i
This slide shows the analysis tools é 83 §§
for periodic progress updating and
the recording of such progress
updates. Used for calculation only
and not included in printouts.
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Plant/ Site:

Job ID:

Plant Area:

Asset ID:

Asset Description:
Asset Type:

Job Description:
Job Type:

Job Criticality:
Account Code:

WORKSHEET 5. JOB NOTES AND TOOLS

MAINTENANCE / CONSTRUCTION JOB PLAN
NOTES & TOOLS

Slide 8 of 19

Date:

Formula based cells

1. Job Overview

Activity Description

Notes

Tools | Equipment

na = | Activity ID
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WORKSHEET 6. JOB RISK-HAZARD FORM

B B

[]-]

A B C D E|F|IGIH/I|JKILIM/[N|O|P|Q|R|S5|T U V W XY ZAAABACADAEAFAGAHAIAJAK AL AM
1 |MMAPS
2 MAINTENANCE / CONSTRUCTION JOB PLAN
3 RISK / HAZARD CONTROL
4
5 Plant / Site: Date:
6 Job 1D:
7 Plant Area:
8 Asset ID:
9 Asset Description: Cells with drop down lost
10 Asset Type: Formula based cells
11 Job Description: 14_Risk-Hazard Criteria
12 Job Type: 1. Job Overview
13 Job Criticality:
14 Account Code: . Conditional Formnﬂill'
15 Columns FEW automated & conditionally formatted Print A4, all groups closed Columns F,W
16 RISK FAILURE RISK TYPES / SCORES RISK FAILURE RISK TYPES / SCORES
= =
= =
HHEHEHENEE HHRHEHANHE
IREEHFPEEREGEEEE HEREHEEMEEREE .
ARG MR EEEE R EE SRFHEEHEEEEEEEEE
- 225252 515|5|2|5|5 55|53 22325255155l 55 55|
= L2 s|E|ZE|E|E|c|c|2|S|E|E|L|8 e |F|E | |ZE|E|E|E|G|c|2|S|E|E|8|8
= 2 E|E|5|ele|e|s|E|EIE|2|z|2|E|E 212|852 |e|s|e|E|E|2|5|2|2|E |8
2 El25|28|2|E|5|5|5|8|8|E|5|2|2 Elegl5|28|25|5|5|5|B|8|E|5|2|2
17 E Activity Description Risk/Hazard 2 &8£E£22|5|S|E|E|E|E|&|&|&|& Risk / Hazard Control 28| E22|E5|E5|E|E|E|£|&5|6|8|& Comments
22 | 5
23 |6
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WORKSHEET 7. JOB TIME AND COST SUMMARY

A B C D E F G H | J K L M N @] P
1 |MMAPS
2 MAINTENANCE / CONSTRUCTION JOB PLAN
3 JOB TIME & COST SUMMARY
4
5 Plant/ Site: Date:
6 Job ID:
7 Plant Area:
8 Asset ID:
9 Asset Description:
10 Asset Type:
11 Job Description:
12 Job Type: Formula based cells
13 Job Criticality:
14 Account Code: 1.Job Qverview
19
16 Resource Time & Cost Summary Job Cost Summary

Budget Planned| Planned Actual Actual Actual

17 Resource Rate Hours Cost Rate Hours Cost Resources Cost Spares & Matls Cost Miscellaneous Cost Total
18 |Fitter $ - 0 $ - $ - Planned Actual Planned Actual Planned Actual Planned Actual
19 |Turner / Machinist $ 0 3 - 3 - $ - $ - 3 - $ - 3 = $ = $ = 3
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WORKSHEET 8. JOB SPARES AND MATERIALS

A B C D E F G H I J K| L M N 0 P | Q R S T u Vi W X
MAINTENANCE / CONSTRUCTION JOB PLAN
SPARES & MATERIALS
Plant / Site: Date:
Job ID:
Plant Area:
Asset |D:
Asset Description: Cells with drop down list
Asset Type: Formula based cells
Job Description: Select from drop down list:
Job Type: Overall Availability Status: SCLCA|~ | acA - All critical items available
Job Criticality: ALCA - All less critical items available
Account Code: 1. Job Overview ACLCA - All critical and less critical items available
Use columns as appropriate for maintenance or construction jobs {optimised for maintenance) SCA - Some critical items available
- h @ SLCA - Some less critical items available
% OEM § -2 8 3 a * E 2 g o E SCLCA - Some critical and less critical items
s Assembly or OEM Part s 828 & 2323 2,38 _Za_ 2 available
o | OEM sub OEM Assembly or Sub Number / stock (2828 F 253 g Total |5 222 $§ 3
3 |Code | Assembly ID Aassembly Description Materials Code OEM Part / Materials Description Code o 3 o 2 E 3 E & a (Unit Cost| Cost E g o= o 2
1
2
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WORKSHEET 9. JOB MISCELLANEOUS COSTS

A B C D E F G H
1 MMAPS
2 MAINTENANCE / CONSTRUCTION JOB PLAN
3 MISCELLANEOUS COSTS
4
5 Plant/ Site: Date:
6 Job ID:
7 Plant Area:
8 AssetID:
9 Asset Description:
10 Asset Type:
11 Job Description:
12 Job Type: Formula based cells
13 Job Criticality:
14 Account Code: 1. Job Overview
15
a o
5 2%
® &5
16 5 Cost Item Description Supplier & § Unit Rate | Units |Planned Cost| Actual Cost
17 1 $ - |3
18 | 2 $ - |3
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MAINTENANCE / CONSTRUCTION JOB PLAN WORKBOOK

WORKSHEET 10. INSPECTION AND TEST PLAN FORM

Slide 13 of 19

compliance with the terms and conditions of the Contract. Select appropriate acceptance box below.

ACCEPTED AS NOTED, REVISE &
RESUBMIT. Work may proceed.

ACCEPTED.
Work may proceed. D

D NOTACCEPTED, REVISE & RESUBMIT. D
Work may ‘not’ proceed.

A B C D E F G H I J | K L M
MAINTENANCE / CONSTRUCTION JOB PLAN
INSPECTION & TEST PLAN (ITP)
INSPECTION / TEST POINT LEGEND Plant/ Site: ITP Rev Date:
H = HOLD POINT Job ID:
W= WITNESS POINT Job Description:
R = DOCUMENT REVIEW Person/ Company Preparing ITP: Cells with drop down list
S = SURVEILLANCE ITP Discipline | Type: Formula based cells
ITP Rev No / Comment: 1. Job Overview

Y = =Y | )|

= =

£ =

o 0 o =

wS o8| 2 £

2 e2|8SE | . B|oE
£ £3£3 53 53
2 Activity Control SE SE GCGE|DE
: Maintenance or Construction Inspection & Test Activity Procedure or Acceptance Verifying = E = E E E :-:_ E
= Activity Description By Description Specification Criteria Document Sa 84 £d|Ea Comments
1 2 & 4 3 6 7 8 9 10 11 12
ITPs provided by Contractors: Acceptance of this document by the Principal does not relieve the Contractor of responsibility for Accepted | Approved By: Date:
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WORKSHEET 11. PUNCH LIST FORM

A B C D E F G H [ J K L M N
1 |MMAPS
2 MAINTENANCE / CONSTRUCTION JOB PLAN
3 PUNCH LIST (P/L)
4 Punchlist Date:
5 Plant/ Site:
6 |PRIORITY LEDGEND Job ID:
7 |A=IMMEDIATE Job Description:
8 |B=PRIORTO JOB COMPLETION Person /| Company Doing Inspection:
9 |C=PRIOR TO RECOMMISSIONING Punchlist DisciplineiType:‘
10 |D = AFTER RECOMMISSIONING Punchlist Rev No / Comment: 1. Job Qverview
11 Formula based cells Cells with drop down list
| . |
o
E
]
% Asset 2 Job Other
2 | Drawing or Date 5 Date Supervisor | Inspector Initials
12| & TagID Punchlist Item Description Raised o | Completed Initials Initials | (if required) Comments
13| 1 2 3 4 5 6 7 8 9 10
27
28 Inspection By:
This punchlist is not to be considered final or complete
and may be subject to the results of further inspection Inspector's
29 ortesting. Signature: Date:
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WORKSHEET 12. JOB WORK PHOTOS

_ A B C D E F G H I J K
1 |MMAPS
2 MAINTENANCE / CONSTRUCTION JOB PLAN
3 PHOTOS
4
5 Plant/ Site:
6 Job ID:
7 Plant Area:
8 Asset ID:
9 Asset Description:
10 Asset Type:
11 Job Description:
12 Job Type:
13 Job Criticality:
14 Account Code:
15 1. Job Overview
16 Organise and label photos in "before, during and after” sequence as required and/or use links appropriate

W W
(TSRS
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WORKSHEET 13. JOB WORK REPORT

A B C D E F G H | J K
1 MMAPS
2 MAINTENANCE / CONSTRUCTION JOB PLAN
3 WORK COMPLETED REPORT
4
5 Plant/ Site:
6 Job ID:
7 Plant Area:
8 AssetID:
9 Asset Description:
10 Asset Type:
11 Job Description:
12 Job Type:
13 Job Criticality:
14 Account Code:
15 1. Job Overview
16 Either configure worksheet for report or embed / link separate Word document depending on complexity.
17
18
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WORKSHEET 14. JOB SUPPLEMENTARY REPORTS

_ A B C D E F G H I J K
1 | MMAPS
2 MAINTENANCE / CONSTRUCTION JOB PLAN
3 SUPPLEMENTARY CHECKLISTS AND / OR REPORTS
4
9 Plant/ Site:
6 Job ID:
7 Plant Area:
8 Asset ID:
9 Asset Description:
10 Asset Type:
11 Job Description:
12 Job Type:
13 Job Criticality:
14 Account Code:
15 1. Job Overview
16 Insert scanned or object supplementary checklists and reports or links thereto below as required
17
18
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MAINTENANCE / CONSTRUCTION JOB PLAN WORKBOOK

WORKSHEET 15. RISK HAZARD CRITERIA

| A B C D E F G I J K L I
MMAPS
MAINTENANCE / CONSTRUCTION JOB PLAN
RISK-HAZARD CRITERIA
B, Rizk-Hazard Form
1 Job Overyiew
RISK ASSESSMENT MATRIX
CONSEQUENCES | SEVERITY LIKLIHOOD
i ) ) ) ) Low-Medium | Medium/ |Medium-High | High / Almost
People [Environment| Equipment | Production uall Reputation Low | Rare " ¥
p quip Quality P 1 Unlikely Possible / Likely Certain
1 2 3 4 5
o
£ Major local
B ) alor foca Extensive Reduced )
= Multiple pollution, =10 days loss _ Mational
o fatalties rosecution damage or dela qualty cost impact : qr
& . >$100k Y >$100k .
] probable
[}
Significant
= [ Permanent | local poliution _ =3 days <10 Reduced ]
=) - i Major damage . Regional
= dizability / off-site, R — days loss or | guality cost impact a4 B
= fatality prosecution - delay <350k <3100k B
possible
o Localised on &
] i Significant Red d
= Lost Time off 5’_“& gnitican =1 <3 days E. uee Significant
3 Injury pollution, damage >310k los= or delay quality cost local impact E :
g prosecution =E50k =810k <550k
unlikehy
g . r.1edl|un'.| zpill or Minor or 4 hours <8 Reduced .
[ Medical emission on- moderate hours loss or | qualiy cost Miner local 2 a 6 a 10
2| Treatment zite within damage =55k impact
=] o delay =35k<510k
= consent limits <510k
B Minor spill or
& | zeroHarm/ | emission on- - Reduced L
=] ) . . . Winimal or no | <4 hours loss ] Winimal or no
= First Aid site within damage or delay quality cost impact 1 2 3 4 5
-E Treatment consent =55k
= limitations
Notifiable Work Drop Down List Based on Worksafe Form:
No |MNone
A | 'wWork involving asbestos fibre
BA | 'Woark inwaolving compresssed breathing air
D | ‘Wark invalving use of explasives or starage of explasives at warksite
‘Wark in any drive, excavation or heading where person works with ground cover overkhiead
‘whark in excavation, trench ar pit »1.5m deep and depth » horizontal width at top
E |'Wark in any excavation with any Face > Smvertical height and average slope steeper than ratio of Thorizantal ta 2 vertical
H |Construction work with risk of falls > Sm except far residential building up to & full stories, overhead power ftelecom lines, work from ladder anly
LA |Lze ot lifting appliance other than forklift, mobile crane or excavator talifr mass =% 500kg a vertical distance =0>5m
SC | Scaffold erectionddismantling with rizk of falls >5m

Slide 18 of 19
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WORKSHEET 16. ASSOCIATED DROPDOWN LISTS

Slide 19 of 19

| A B C D E F G H J K L M M @] P Q R

1 |MMAPS

2 MAINTENANCE / CONSTRUCTION JOB PLAN

3 |DROP DOWN LISTS 1. Job Qvenview

4

5 ACTIVITIES & RESOURCES DROP DOWN LISTS (5) |SPARES & MATERIALS DROP DOWN LISTS (4) |PUNCHLIST DROP DOWN LISTS (2) |ITP DROP DOWN LIST (1) |RISK DROP DOWN LISTS (4) ORK PER P

& YesorNo Probability Discipline/Type Priority Inspection Criteria Severity |Liklinood |Detectability Principal Risk Work Permit Type Work Permit Extension Type

7 Yes 1 Critical - definitely required Mechanical A H [HOLD POINT 1 1 1 |Detectable P |People

8 Mo 2 Less Critical - definitely required Piping B W |WITNESS POINT 2 2 2 |detectable EM |Environment]

9 Indent Level 3 Possibly required Instrument C R [DOCUMENT REVIEW 3 3 3 |Possibly EQ [Equipment
1 Job Summary Activity 4 Insurance spare Electrical D S |SURVEILLAMCE 4 4 4 |Undetectable P |Production

11 2 Job Milestone Lagaing 5 5 Q |Quality

12 2 Activity Group Summary Activity Item Availability Status Surface Coating R [Reputation

13 4 Activity Group Sub Activities IS |In store Civil

14 Asset Level 05 |Onsite Building

15 G Group (i.e. group of parents) SUP |In stock at local supplier Fire Protection

16 P Parent (i.e. parent of == 1 child) 0 |Ordered Refrigeration

17 C Child YTO |Yetto order Air Cconditioning

18 5 |Shipped

19

20 Overall Availability Status

21 ACA Al critical items available

22 ALCA |All less critical items available

23 ACLCA |All critical and Less critical items

24 SCA  |Some critical items availble

25 SLCA [Some less critical items available

26 SCLCA |Some critical and less critical items

27

28

29 OEN -'

£Vl Acco ode Code  |Full Name

a1

32

33

34

35

36

ar

38

39

40
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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

U Presentation outlines maintenance project / shutdown job planning / control using ‘MMAPS Project-Shutdown Job Planning-Conftrol’
workbook.

0 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’
‘8. Project-SD Cost Summary’
‘6. Project-SD Timesheet Summary’

‘7. Project-SD Timesheet Entry’
‘8. Project-SD Resources’

Ve VSN Ve V. SN "V

‘9. Project-SD Spares and Materials’
» ‘10. Associated Dropdown Lists’
O 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.

O 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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MAINTENANCE PROJECT / SHUTDOWN PREPARATION

Project’Shutdown
Plan required

Develop
preliminary project!

int Project-SD
Planning-Control
Workbook'

Obtain preiminary
project/shutdown
scope approval

Select/confirm
project’shutdown

v
Prepare inifial
‘Project/Shutdown
Contracting Plan’

Pre-qualify project/
shutdown service
providers

Finalise
contracting plan,
rates & prices

management team

‘Maint Project-SD
Job Plan
Workbook®

emectiialy 2t
carh manageme:
woridorce

Prepare ‘Project/ Develop “Plant Develop “Project!
Shutdown QHSE hutdown & Shutdown Mgt
Plan’ I=olafion Plan’ Plan (PMS)'

Finalize project!
shutdown
overview, budgets
& materials lists

Obtain final scope

Prepare service
agreements
{May Usry fom POJatter
o formal agreement
‘oepending on sBration)

Finalise service
agreements

Execute semvice
agreements

Induct service
providers

v

Finalise “Proj

Shutdown QHSE
Plan’

Finalise Project/
Shutdown Mgt
Plan’ (PMS)

‘Communicate
‘Project/Shutdown
Mgt Plan

Project/Shutdown
Plan completed

& budgetary
approval

Finalise Job Plans
and materials lists

Compile project!
shutdown work
packs

Requisifion &
package project!
shutdown
materials for issue
during project/
shuidown

Obtain mgt
approval for long
lead items

Procure/
reserve project/
shutdown
materials
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MAINTENANCE PROJECT / SHUTDOW EXECUTION

Project/Shutdown
commenced

Shutdown plant
and implement
planned isolations

Issue work permits

Commence
shutdown work

Workforce
withdraws spares

& materials as
required

Procure

add;i_iortljm Materials

materials

Undertake planned
health, safety &
environmental

audits

Complete daily L
Individuals
progress updaie .
2zt - complete & submit
ST individual daily

shutdown -
supenvisors timesheets

Update project! Enter daily
shutdown mgt fimesheets into
program daily. ‘Project-S0
Analyse slippage Timesheet Data B
& scope changes Entry’ worksheet Take appropriate
ete. daily comective actions

Communicate
program & HS&E
updates. Adjust
resources &lor
[l;,l?gm";r'? scope Weekly/Daily Project!
Bl st s Shutdown Review Mestings

Complete project

shutdown work

Close work
pemits

Remove plant
isolations & restart
[E

Reconcile overall
resource &
materials usage.
Compile & submit
projectishutdown
reports

Review project/
shutdown reporis
& identify lessons

leamed

Project/Shutdown
completed
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MMAPS

Maintenance Project / Shutdown Job Planning & Control System

Project / SD Control
Workbook (ms excel)

10. Drop Down Lists CE

Budget and Actual Resource Rates

Materials Data {manuot 9. Praoject / 5D
transfer [f necessary) ¥ Spares & Materials N

8. Project-5D
Resources

. . 7. Project / 5D Timesheet Timeshests
— T Actual Timeshest Entry “‘_h__ Data —

6. Project / SD
Timesheat
Summary

———Job Planned Resource Hours——————————— 4—

o planned factustiob costData | o IR e

[
]
E

Planning Dat

Project / SD Job Plan
Workbook s excel)

Planning &
esource Data |

Job Data
s 2 Asset Details

T
!
i
55
7

4, Activities and
Respurces

L. Notes B Tools TR B 10. TP Form

5. Risk-Hazard Form S syl 11. Punch List Form

HAEA
g
& |

Lo
L R Summary e
8, Spares B
Materials Data {f o=
- = —Materials Data~ ~ — - ~ | Costs
1
- 9. Miscellaneous 14.5
4 r1H Costs —
Inventory § |
Mhisc Item__|
Procurement | -y, - 15. Risk-Hazard
System (Client) Criteria —
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WORKSHEET 4. PROJECT-SD OVERVIEW

B C D E F G H [ J K L M N O P Q R
1 1. Project-SD Prep FlowChart
2 MAINTENANCE / CONSTRUCTION PROJECT / SHUTDOWN CONTROL 2. Project-SD Executn FlowChart
3 PROJECT OVERVIEW 3. Project-SD Plan'g-Cnirl Syst
4 5. Project-SD Cost Summary
Plant/ Site: Date: 6. Project-SD Ti heet S
g Project ID: Link at start of project - refer Cells with drop down list 7 Pm!e sD T?meshee Eummr\'r
! roject ID: to heading cell notes ells with drop down lis . ro!ect- imesheet Entry
; Project Name: Set up at start of project - refer Formula based cells 8. Pro!ect-SD Resources
to heading cell notes 9. Pr0|ect-.SD Spares and Mgtls

9 £ Status 10. Associated Drop Down Lists

Z E s n

3 % 3 2 E T o £

w o o m o c -

s & 5 @ T %S % g8

Asset = : = Account % Planned € o € 2 t £ ®

10 | PlantArea | AssetID Asset Description Type Job Description e | S |8 Code = StartDate o L o @ & © o
11 S = = > S = = S = = = S ~ I~ =
18
19
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O~ oW N =

— — | — —
WK = o ©

WORKSHEET 5. PROJECT-SD COST SUMMARY

A E F G H | J K L M N
MAINTENANCE / CONSTRUCTION PROJECT / SHUTDOWN CONTROL
COST SUMMARY
Date:
Plant / Site: Cells with drop down list
Project ID: Formula based cells
Project Name: 4. Project-SD Qverview
Link to Job Plans at start of project (ref cell notes) Link to Job Plans at start of project (ref cell notes)
A Y Account Resource Job' Materials Job Total Job ‘| Resource Job'| Materials Job Total Job
Job ID Job Description Code Cost Cost Misc Job Cost Cost Cost Cost Misc Job Cost Cost
Planned Planned Planned Planned Actual Actual Actual Actual
$ - $ -
$ - 5 -

Plant Area | AssetID Asset Description

- - -
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WORKSHEET 7. PROJECT-SD TIMESHEET SUMMARY - BASIC WORKSHEET - OUTLINE GROUPS CLOSED
A B C D E F G H | JJAR BY BZ CA CB CcC CD
MMAPS
MAINTENANCE / CONSTRUCTION PROJECT / SHUTDOWN CONTROL Timesheet Hours Analysis: Grouped Columnns K:AO
TIMESHEET DATA ENTRY & ANALYSIS Timesheet Cost Analysis: Grouped Columnns AQ:BT
Date:
Plant/ Site:
Project ID:
Project Name:
Cells with drop down list Formula based cells 4. Project-5D Overview
TIMESHEET DATA ENTRY
Date JoblD ActID Name Company Resource Type | Actual Rate Hours Cost
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MAINTENANCE PROJECT / SHUTDOWN JOB PLANNING / CONTROL WORKBOOK

WORKSHEET 7. PROJEC-SD TIMESHEET SUMMARY - OUTLINE GROUPS EXPANDED
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AG | AH | Al
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Uu v w X |Y

T

P Q| R|S

M N O

Timesheet Hours Analysis: Grouped Columnns K:AQ

TIMESHEET HOURS ANALYSIS

Z 1y

LIS

lajse|g 18}

gyandL

RELTTE

BI04

Z auel)

| aueln

12BBe

Isjuied

13661y

laployens

yaem Aajes

Z lopoadsu|

| Jojaadsu|

uepduys) AN

[TCIRINEEE]

ueoUYIa]
Juawngsu|

Jainoge]

juels|ssy sapell

Jaqunid

Jauadien

18%I0M
[E39N 333y

ueauyaa|
uoly / Blyey

alueysap

J3pIaMm

Isiulyoaep f Jauan)

BB BC BD BE BF BG BH Bl BJ BK BL BM BN BO BP BQ BR BS BT BU BV BwW BX

BA

AY

AT AU AV AW

AS

Timesheet Cost Analysis: Gmﬁped Columnns AQ:BT

TIMESHEET COST ANALYSIS
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WORKSHEET 8. PROJEC-SD RESOURCES

A B C D E F G H J K L M N 0 P Q R S T u v W X Y Z |AA | AB | AC  AD | AE  AF | AG| AH
1 |MMAPS
2 MAINTENANCE / CONSTRUCTION PROJECT/SHUTDOWN
3 OVERALL PLANNED RESOURCE HOURS
4
5 Plant / Site: Date: Cells with drop down list
6 Project ID: Formula based cells
7 Project Name: 4. Project-S0 Overview
8 Link ‘relevant’ respective job row celis below in columns D to AG to respective resource hour totals row cells in respective Job Plan Workbooks, worksheet '4. Job Activities and Resources' at start of project.
9 Resource Hours
5 -
8 _|= S &
= e B tE| £ s | = ™~ = = 7]
@ ) L [ - 2| = 2 = = e = 2 ] =
$E 5 |5 oE[Fs 8 BB/ E 2 € 280802 0% 5|5 sl vlelziel® iyl
Job Plan Plant | 5 eS| = |5 2=5(8= & | E 22| 28 [EZ| 8 |ws| & | & 2 |8 5| E = | & g2 |2 |5 |35 | B g g g ]
E 58| 3 ¢ (g 2|22 & S 22| 8 |23 &2 o3| @ @ - g = ‘= i ] ] = 3 = = = = = =
10 ID Job Description Area T [m=| = = 2R2&=| 8 g [=ma| 8 |[ER2| T |ZR| E = » @ & a 3 S =} e = = = 5] 5 (5] 8 Total
1 1 - b - - b hd - - - b hd - - b hd - - b v b - - b hd - - b hd - - - b hd -
28

29
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WORKSHEET 9. PROJEC-SD SPARES AND MATERIALS

A B C D E F G H [ J K L M N O P Q R S
1 MMAPS
2 MAINTENANCE / CONSTRUCTION PROJECT/SHUTDOWN
3 OVERALL SPARES & MATERIALS
4 If needed for centralised procurement, manually compile composite spares and materials worksheet for project by copying / pasting spares and materials data from respective job plans in columns A,B,C,D,E,F,G,H,lJ.N,Q,R,S
5 Plant/ Site: Date:
6 Project ID: Cells with drop down list
7 Project Name: Formula based cells
8 |Use columns as appropriate for maintenance or construction jobs (optimised for maintenance) 4. Project-SD Overview
= £ g,
m] o 0 =
s OEM 2232 % gz £ 5 o | &
o Assembly or OEM Part = -g @ -g & o % a ., = = =
= = . T
@ OEM Sub OEM Assembly or Sub Aassembly Number/ Stock 2 2 ° 8 = = - = g ;_' A =
9 3 |Code| AssemblyID Description Materials Code | OEM Part / Materials Description Code g 3 g é s & o | Unit Cost | Total Cost E oD Lﬁ rj'El e} &
10
11
12
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WORKSHEET 9. PROJECT-SD SPARES AND MATERIALS

MMAPS
MAINTENANCE / CONSTRUCTION PROJECT/SHUTDOWN CONTROL 4. Project-SD Overview
DROP DOWN LISTS

get Rate ame ompa Resource TypeA Actual Rate COMPOSITE RATE CALCULATOR

Job Type Job Criticality ResourceTypeB Bud
Corrective Inspection Cl 1 Critical - must complete, timing critical Fitter Pay / Invoice Rates Weekly |Weekly Pay/| Composite
Carrective Repair CR 2 |Critical - must complete, timing less crifical Turner / Machinist Category Rate Factor Work Hrs | Invoice Hrs Rate
New Installation NI 3 [Not Critical - must complete if possible Welder Base Rate 1 0.00
Plant Modification PM 4 |Not critical - complete if time and resources permit Mechanic OT Rate 1
Predictive Maintenance PdM Refrig / Aircon Tech OT Rate 2
Preventive Correction PC Requirement Probability Sheet Metal Worker Total 0.00 0.00
Preventive Inspection Pl 1 Critical - definitely required Carpenter
Preventive Overhaul PO 2 |Less Critical - definitely required Plumber
Preventive Statutory PS 3 |Possibly required Trades Assistant
Other 4 |Insurance spare Labourer
Other Instrument Technician
Other Electrician
Item Availability Status NDE Technician
IS |[Instore Inspector 1
0S5 |Onsite Inspector 2
SUP |In stock at local supplier Safety Watch
0O |Ordered Scaffolder
YTO |Yetto order Rigger
S |Shipped Painter
Lagger
Crane 1
YesNoj Crane 2
Y Forklift
N Truck 1
Truck 2
Water Blaster
Other 1
Other 2
Other 3
Other 4
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