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We overestimate impacts of new
technologies in short term.

We underestimate impacts of new
technologies in long term.



We have so much data today
that we are not able to use it

90%
of data is not 

used!

Will we be able to 
utilize new data?

DATA 
TODAY

DATA 
TOMORROW

Do we have enough data?
Do we have right data?
Are we able to use ít?

DATA REVOLUTION



Data 
monetization!

PowerBI is the
new excel!

Data 

Information



to Power BI

Stocks

Production 

plan + MES

PM 

plan

Orders

from Excels

BoMs

Quick combination of
various data sources

Intuitive and visual
outputs

One data = one truth
Asset 

register



to Power BIfrom Excels



Planning 
process and 

S&OP 
improvement

15 action
plans of
changes

DATA-DRIVEN PROCESS AND VALUE STREAM MAPPING



Production 
duration
reduction

22 action
plans of
changes

DATA-DRIVEN PROCESS AND VALUE STREAM MAPPING



DIGITAL TWIN, SIMULATION, PREDICTIVE MANUFACTURING

Whole plant 
in a computer

Digital 
twin



1) Go for preventive maintenance!

2) Eliminate process problems

3) Segment your spare parts portfolio

4) Evaluate spare parts criticality

5) Spare parts management starts with good forecasting

6) Use special methods for intermittent demand items

7) Consider the whole life cycle of your equipment

8) Data, computers and technologies will help you

EIGHT RULES FOR EFFECTIVE SPARE PARTS MANAGEMENT



STANDARD 

PLANNED

PLANNED

MAINTENANCE

CORRECTIVE

(REPAIRS)

UNPLANNED

PREDICTIVE

PROACTIVE
DEFFERED 

CORRECTIVE

PLANNED PROCUREMENT
INVENTORY 

MANAGEMENT

GO FOR PREVENTIVE MAINTENANCE!



ARTIFICIAL INTELLIGENCE IS WORKING FOR US:
Diagnostics from acoustic emission using neural networks

https://www.youtube.com/watch?v=yuZtnEZEOxw

Analysis of data 

in place of origin: 

Edge computing

Remote

diagnostics



ELIMINATE PROCESS PROBLEMS

14

SP NEED 
IDENTIFICATION

No direct responsibility of maintenance engineers/technicians  for 
“their” items and spare parts levels.

REQUEST 
FOR ORDER

RFO created by someone else, not the technician who requested part.
The step of RFO may not be necessary in the process.

APPROVAL

How often are orders approved? Who approves?
Approving in IS workflow or by signing a paper copy? Or both?
Approving both RFO and then issued order again?
Too many approvers, complicated procedure and hierarchy.
Approving on high levels of management.

PROCUREMENT

Insufficient information available to procurement, poor spare parts 
identification – the buyer hardly knows what should be bought, 
additional communication with maintenance technician is needed.
Missing or incomplete procurement specification in the IS.

60-80% 
procurement 
specifications 

missing



ELIMINATE PROCESS PROBLEMS

15

CONSUMPTION
Slow spare part issues in case of sudden need.
Issued spare parts are not consumed in fact. What happens then?
Consumption of external material even in case the part is on stock.

WAREHOUSE 
RETURNS AND 
REFURBISHED 
SPARE PARTS

Refurbished parts return to warehouse while new are bought.
Accounting price of refurbished items is much higher (or lower) than the 
non-realistic value of items on stock.
Problematic or impossible returns of parts issued but not consumed.
Insufficient control of parts dismantled from the maintained object 
(the information system has no information about these).

RECEPTION
Problems with missing (undelivered) documentation for the received 
material (certificates, declarations).
Lost spare parts documentation – only “paper-based” archiving.

WAREHOUSING

Insufficient identification of spare parts in the warehouse.
Problems to find items stored.
Inventory count discrepancies, physical stock different from information 
system data.
Non-real value of stock in the information system.
Out-of-system stocks. Spare parts 

identification 

data missing



IDENTIFICATION OF SPARE PARTS IN SMARTPHONE

Android application for support and collection of

identification data including photos of spare parts.

+ Add item



FINDING DUPLICATES IN MASTER DATA

Matching 

algorithm

Triplets

analysis

Comparing

identification 

attributes



Inventory

value

90 % 95 % 98 % 99 % 100 %?

Service level / availability

What items are really important?

SERVICE LEVEL X LOCKED-IN CAPITAL



Dominant categories C and D: 

typical for spare parts

Consumed quantity (pcs)

WHAT ITEMS ARE REALLY IMPORTANT?



Effects of failure

Production losses

Links to asset register, 
critical assets (RCM)

Delivery time

Repairability

Number of items in use

Maintenance planning

Part lifespan

Failure probability

Failure characteristics

Failure anticipation

Price

% cost of capital

Cost of
inventory

holding
Failure
probability

Impacts of
spare part 
stock-out

Leadtime and
other

parameters

SPARE PARTS CRITICALITY – 4 PIECES OF INFORMATION



𝐶𝑖𝑛𝑣 = 𝐶𝑢𝑛 ∗ 𝐿𝑇 ∗ 𝑓

10 000 EUR x 10% 100 EUR / day 100 days 1 per 2 years

1 000 EUR 5 000 EUR

KEEP ON STOCK

<

INVENTORY HOLDING UNAVAILABILITY LEAD TIME FAILURE RATE

CRITICALITY CALCULATION



CMMS 
spare parts
master data

RCM data
Spare parts 

consumption
forecasts

Preliminary
segmentation
of spare parts

Quantitative
evaluation of

criticality

Qualitative
evaluation of

criticality

Previous
SP criticality
assessments

(if available)

Cost of
unavailability

(from RCM or other 
sources)

Planning Wizard
data analysis

CMMS 
spare parts
transactions

data

Assessment by 
maintenance 

engineers and 
technicians

Potentially
critical items

Critical items 
(criticality score)

Non-critical
items

Non-critical
items

1

2

2-LEVEL EVALUATION OF CRITICALITY



Criticality evaluation

Critical SP Non-critical SP

Intermittent
consumption

Regular consumption

Stock level set by
Bootstrapping

Long
leadtime

Standard models
of stock 

management
+ Safety stock

Standard models
of stock 

management

Short
leadtime

Stock level is set 
based on level of 

criticality and 
quantity of

installed pieces

Stock level is 
validated by 
maintenance 

technician

Criticality

Consumption frequency

Lead time

Potentially critical SP Non-critical SP
Preliminary identification of

potentially critical items

Recommended method of stock
control (stock level calculation)

All active spare parts (SP) Spare parts segmentation

For items under Framework contracts
with vendors, automated MRP ordering

in ERP can be applied

SELECTING SUITABLE STOCK CONTROL METHOD FOR EACH SEGMENT



Login = Příjmení 

Heslo = Jméno

Příklad:

tokac   miroslav

QUALITATIVE CRITICALITY ASSESSMENT – ONLINE APP



SELECTION OF ITEMS TO EVALUATE



ANSWERING FEW SIMPLE QUESTIONS



ANSWERING FEW SIMPLE QUESTIONS, THEN SUBMIT



DONE – ITEMS EVALUATED



SPARE PARTS CRITICALITY ANALYSIS RESULT

Criticality score

Spare parts items



QUANTITATIVE METHODS X COMMON SENSE

Quantitative

methods
Common

sense

MAKE 

EFFICIENT!

MAXIMIZE!



Visualisation of time series
For better understanding of the time series

Calculation of accuracy
Absolute and relative errors, evaluation on testing season

Calculation of forecasts using all available methods

Selection of the best method
Best accuracy and reliability

1

3

2

4

FORECASTING STEP BY STEP



1% 1% 2%
3%

5%

9%

79%

Konstantní model

Regresní model

Holtovo exp. vyrovnání

Jednoduché exp.
vyrovnání
Klouzavý průměr

Winters

Forecasting není možný

Constant model

Regression model

Holt’s exp smoothing

Simple exp. smoothing

Moving average

Winters

FORECASTING IMPOSSIBLE?

???

WHICH FORECASTING METHOD IS BEST FOR SPARE PARTS?
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SPARE PARTS – INTERMITTENT DEMAND

Monthly consumption history (months)
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QUESTION: What reorder level should be set in order to ensure 
required availability of a spare part?
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BOOTSTRAPPING
Bootstrapping = random sampling from history of consumptions.

SP consumption for lead-time period is sampled from history

Sample 1: 
Consumption in
6 months = 5 pcs

Example: 
SP lead time is 

6 months

Monthly consumption history (months)
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Vzorek 2: Spotřeba 
za 

6 týdnů = 0 ks

Sample 2: 
Consumption in
6 months = 0 pcs

Weekly consumption history (weeks)
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BOOTSTRAPPING



Vzorek 3: Spotřeba 
za 

6 týdnů = 12 ks
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Sample 3: 
Consumption in

6 months = 12 pcs

Weekly consumption history (weeks)
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BOOTSTRAPPING



Vzorek 4: 
Spotřeba za 

6 týdnů = 2 ks
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Sample 4: 
Consumption in
6 months = 2 pcs

Weekly consumption history (weeks)
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BOOTSTRAPPING
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Spotřeba během LT – intervaly (ks)
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100 %

EXAMPLE OF 100 000 SIMULATIONS OF SP CONSUMPTION

Target: SP availability (Service level) = 99%

OPTIMUM INVENTORY = 9 PCS

Consumption during leadtime (pcs)
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BOOTSTRAPPING APPLICATION – A REAL CASE STUDIES

99.9% availability

Original inventory:      17 000 EUR
(49 pcs)

Spare part lead-time:  32 days

Recommended inventory:

29 pcs = 10 000 EUR

Savings: 7 000 EUR

Intermittent demand



99.9% availability

Original inventory:      17 000 EUR
(49 pcs)

Spare part lead-time:  32 days

Recommended inventory

29 pcs

10 000 EUR

Savings

7 000 EUR

Intermittent demand

Minimum level 2 pcs



EFFECTIVE SPARE PARTS MANAGEMENT – 8 RULES

Preventive maintenance Smooth SP processes

Segment your SP portfolio Assess criticality

Good forecasting
Special methods for

intermittent demand items

Life cycle thinking
Purpose-driven data 

and smart tools to automate



Culture Eats Strategy 

For Breakfast, 

Innovation For Lunch, 

And Transformation For 

Dinner

CULTURE TECHNOLOGY



FORECASTING OF SPARE PARTS CONSUMPTION WITH NEURAL NETWORKS
AI and advanced statistics work for us.



We have so much data today
that we are not able to use it

90%
of data is not 

used!

Will we be able to 
utilize new data?

DATA 
TODAY

DATA 
TOMORROW

Do we have enough data?
Do we have right data?
Are we able to use ít?

DATA REVOLUTION


