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Introduction

Four global trends in maintenance and why we should care
Digitalization and beyond

Service BoMs, Spares catalogues and Digital Twins

Spare Part and Asset Life-cycle

Inventory management and forecasting intermittend demand

Eight recommendations for effective spare parts management
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Cleaning

Technical management

Maintenance
and spare parts

Train Life-Cycle Cost

Fuels and Energy

Depreciation
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Paul Daugalis has worked in the fields of Engineering,
Construction and Maintenance for the past 30 years throughout
Australia, Europe and the Middle East. He has worked heavily in
oil and gas, mining, utilities, rail and more recently the building
industries and considered an expert in Asset Management

(ISO 55000).

He is currently the owner of Pro Reliability Management
Consultancy LLC in Dubai, UAE of which he led the development
of AssetCoreXL a state of the art, online reliability engineering
platform that encompasses RCM, RAM modelling, data analytics
and RCFA.

Workshop Objectives:

In this workshop, we will delve into advanced methodologies
of constructing a Reliability Block Diagram (RBD), using it as a
foundation for predicting asset health and performance. Leveraging
Monte-Carlo simulations, we will analyze the entirety of a plant or
its specific sub-systems to extrapolate key performance indicators
such as reliability, availability, maintainability, risk, and production
throughput efficiency that identify process bottlenecks.

28 JAN 2024 09:30 - 10:30

An riztve by Organized by

RESHAPING EDUCATION AND TRAINING www.omaintec.com
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Skoda ForCity Plus 52T

0000 #OmaintecConf LiDAR + HD-camera + precise localisation
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Cleaning 7%

Technical management 11%

Maintenance
and spare parts

Train Life-Cycle Cost

Fuels and Energy

Depreciation
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OMAE!!;ITEC MAINTENANCE COSTS DURING ASSET LIFE-CYCLE
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Asset life-cycle >

Acquisition A Replacement
100% SSet tech .
Nic )
Cost of <
. @]
maintenance =< 1 life rehab
1% - 3% % 50%
o
of CAPEX yearly? <
°\°
Spare parts Overhaul Overhaul
inventory 1-3% I I II
of CAPEX oo ---- — T
Asset life — years 20
0000 #OmaintecConf Expect mcreasmg maintenance

cost as the asset is aging
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75 % of production equipment
in Pharma industry is older than 20 years

45 % of assets in Dutch oil and gas sector has RUL
(Remaining Useful Life) shorter than 10 years

26B CZK will be spent in Prague on reconstruction of
water distribution infrastructure in the following 5 years
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CONCEPT + DESIGN +
ENGINEERING + PROCUREMENT
MANUFACTURING

ASSET LIFE CYCLE

RENOVATION

MAINTENANCE
CREATES VALUE!
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CONCEPT + DESIGN +

ENGINEERING + PROCUREMENT
MANUFACTURING

RENOVATION

PROFIT IS THE RESULT
OF ALL STAGES OF
ASSET LIFE-CHsiNs
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Digital
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INTRODUCTION OPERATIVE USE OBSOLESCENCE
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No impact
to risk!

Goods delivered Goods delivered
STOCK
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Balance stock

levels with
200
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Order sent Order sent

Average stock

DAYS 10 20 30 40 50 60
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Ordering cost
(transportation)

Inventory
holding cost
(warehousing)

-
Ordering once

a year

Ordering
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What reorder level should be set in order to ensure required availability of this spare?
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Bootstrapping = Spare consumption for lead-time period is randomly sampled from the history of

consumptions.
A Sample 1:
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Bootstrapping = Spare consumption for lead-time period is randomly sampled from the history of

consumptions.
A Sample 2:

= 1 Consumption in Exa.mplt::'.
o SP lead time is
o 6 months = 0 pcs
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Bootstrapping = Spare consumption for lead-time period is randomly sampled from the history of

consumptions.
A Sample 3:

4 Consumption in
6 months = 12 pcs

Example:
SP lead time is
6 months

Monthly spare parts consumption (pieces)

171
Monthly consumption history (months)
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Bootstrapping = Spare consumption for lead-time period is randomly sampled from the history of
consumptions.
A Sample 4:

4 Consumption in
6 months = 2 pcs

1wl

0
1~ 4 \s/ 13 1718 ~ V25 2%/ 30 32

Monthly consumption history (months)

Example:

SP lead time is
6 months

Monthly spare parts consumption (pieces)
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Target: SP availability (Service level) = 99%

60 000 > 100 %

Cummulative probability of consumption
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=
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S E
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S E

= IIII
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Consumption during leadtime (pcs)



Bootstrapping application examples

Before: 17 000 EUR (49 pcs)

Spare part lead-time: 32 days

After: 10 000 EUR (29 pcs)

99.9% availability

Savings: 7 000 EUR
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Our attention
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Service
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Obsolescence
management

INTRODUCTION OPERATIVE USE OBSOLESCENCE process
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More preventive maintenance!

Sort out problems in spare parts
processes and life-cycles — digitalize!

Do proper segmentation
of your spare parts portfolio

|dentify critical spares:
Which spares are important?

O ODO #OmaintecConf

(ol Eight elements of good Spare Parts Management

Forecast future consumption
of your spares and set-up stock levels

Use bootstrapping set levels
of intermittent demand items

Think in the context of
whole life cycle of your assets

Digitalize maintenance and asset
management processes and make
use of support from manufacturers
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People move from there

People want to live here .
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Demographics in Egypt

Egypt 2020

No gap of headcount, but what
about skills and qualifications?

Ny

1,500,000 1,000,000 500,000 0 500,000 1,000,000 1,500,000
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AGEING ASSETS
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