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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’



MMAPS ASSET MAINTENANCE - SPARE PARTS & INVENTORY NEEDS ANALYSIS WORKBOOK Slide 3 of 10

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.
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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



MMAPS ASSET MAINTENANCE - SPARE PARTS & INVENTORY NEEDS ANALYSIS WORKBOOK

WORKSHEET ‘3. PARENT ASSET DATA’
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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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ASSOCIATED DROP DOWN LISTS
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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)
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