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5 production losses without

forecast every day
-

crap increase, Quality decreas
TODAY YOU CAN WITH
ADVANCED ANALYTICS.

4

Difficult to have pre:
time.

N
. How read different narameterg Uy
and link them together. .

Sampling and SPC management
doesn't give signal enough for
maintenance policy
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File
Potenza Offset

Potenza media

Energia finale 12475 Kw,
Corrénte A max 1704 A
Corente Amedia  :797 A

th Tempo ciclo 239 cmn
Corente B max 1711 A
Corente B media 810 A

Temgo chimico
TH

:81 sec
9

cmn

cmn

TemperaturaK || pos Pestone |[ Pressioneinf. || VelocitaA [ ComenteA || VelocitaB | Tempo (cmn)
T | 0| 10 | s | 0 | 106w | 0 | Wg/m] 0 | ZW0A | 0 | Wg/m| 0 | 0

f I Potenza Energia | Tempo chimico l l ] l ’ Scroll Valon
WA | 0 || Akw | 0 || Sfwih | | f0sec | 0| | | 1 J

21.24

033
033
033
033
033
033
033
033
033
033
033
033
033
033
033
034
034
034
034

416
1805

Data source

70 Can we use them?
1776
156
140
7500
1572 00.18 04.68 081 0034 081 0041 0000 00.00 000 0000 0000 0034
1567 00.19 04.69 081 0029 081 0036 0000 00.00 000 0000 0000 0034
1568 00.17 04.70 081 0023 081 0033 0000 00.00 000 0000 0000 0034
1570 00.18 04.70 081 0022 081 0034 0000 00.00 000 0000 0000 0034
1571 00.19 04.71 080 0014 080 0032 0000 00.00 000 0000 0000 0034
1576 00.18 04.71 080 0021 080 0025 0000 00.00 OO0 0000 0000 0034
1571 00.19 04.71 080 0013 080 0027 0000 00.00 000 0000 0000 0033
1572 00.18 04.74 079 0014 079 0021 0000 00.00 000 0000 0000 0034
1571 00.19 04.73 079 0015 079 0023 0000 00.00 000 0000 0000 0034
1574 00.19 04.75 078 0011 078 0018 0000 00.00 OO0 0000 0000 0034
1576 00.19 04.75 077 0010 076 0020 0000 00.00 000 0000 0000 0033
1571 00.20 04.75 075 0011 074 0022 0000 00.00 000 0000 0000 0033
1573 00.19 04.75 073 0013 073 0020 0000 00.00 000 0000 0000 0034
1569 00.19 04.74 072 0017 071 0020 0000 00.00 OO0 0000 0000 0034
1572 00.18 04.76 070 0015 070 0026 0000 00.00 000 0000 0000 0034
1571 00.19 04.77 069 0014 068 0023 0000 00.00 000 0000 0000 0034
1571 00.18 04.78 067 0013 066 0024 0000 00.00 000 0000 0000 0034
1571 00.19 04.77 065 0023 064 0027 0000 00.00 OO0 0000 0000 0035

1570 00.19 04.77 063 0019 063 0030 0000 00.00 000 0000 0000 0035
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WHAT COMPANY NEED ?
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Let data chat with Advanced Analytics and Data Science

-

17 0267 01.14 01.21 034 0257 034 0244 0000 21.24 032 0000 0000 0095
12 0176 0133 00.13 038 0157 037 0186 0000 21.24 032 0000 0000 0050
09 0170 02.03 00.00 040 0051 039 0056 0000 21.24 000 0000 0000 0087
04 0167 03.31 00.00 041 0079 040 0081 0000 21.24 000 0000 0000 0082
01 0173 04.48 00.00 043 0144 042 0134 0000 21.24 000 0000 0000 0078
P96 0170 05.41 00.00 045 0157 044 0146 0000 21.24 000 0000 0000 0073
P35 1118 01.41 02.73 046 0110 046 0098 0001 00.00 000 0000 0000 0036
b35 1371 02.18 03.35 049 0108 047 0101 0005 00.00 000 0000 0000 0036
h35 1499 01.65 04.00 050 0118 049 0110 0018 00.00 000 0000 0000 0035
PI935 1568 00.36 04.80 052 0118 051 0111 0022 00.01 000 0000 0000 0035
35 1573 00.23 0529 054 0120 053 0114 0029 00.01 000 0000 0000 0036
b35 1572 00.23 0536 056 0120 055 0105 0029 00.02 000 0000 0000 0036
D35 1577 00.22 0533 058 0118 057 0112 0036 00.02 000 0000 0000 0036
35 1571 00.22 0533 060 0105 059 0101 0027 00.03 000 0000 0000 0035
35 1569 00.21 05.31 061 0029 060 0032 0000 00.03 000 0000 0000 0035
5 1574 00.22 05.28 061 0026 060 0032 0000 00.03 000 0000 0000 0036
935 1568 00.23 05.28 060 0025 059 0032 0000 00.03 000 0000 0000 0035
)35 1570 00.22 05.27 059 0078 058 0058 0000 00.03 000 0000 0000 0035
)34 1574 00.21 05.27 060 0153 059 0152 0083 00.04 000 0000 0000 0035
)34 1572 00.23 05.27 061 0039 060 0047 0000 00.04 000 0000 0000 0035
)34 1575 00.21 05.28 060 0030 059 0036 0000 00.04 000 0000 0000 0035
)35 1567 00.23 05.28 059 0134 058 0125 0054 00.05 000 0000 0000 0036
)34 1567 00.22 05.29 060 0199 059 0195 0132 00.07 000 0000 0000 0035
)35 1573 00.22 05.28 061 0110 060 0114 0038 00.08 000 0000 0000 0036
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Data Science is a science and
somethime an art to transform data
In turnover.

Bl, analytics, data
mining e DWH are old concept

Different scientific areas can not be
separatated, but must have
common point

Common point is Data Science
team.

Machine

Computer - Math and

Science/IT Statistics
Data

Science

Software Traditional
Development Research

Domains/Business
Knowledge
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Data Science layer

Data Science is always business
oriented.

There are 3 different competence layer and activity

SCIENCE

Each layer is fundamental and where data scientists do their magic

d?CISlve and their with mathematics and statistics
hierarchy must be

carefully respected @
DATA LAKE

where the data is collected, validated
and prepared for analysis
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The data an asset to be valued

The data itself contains
only a potential value, but
If untreated they really are
unnecessary

KNOWLEDGE

Through mathematics and
statistics we can extract
useful information

INFORMATION
These create knowledge.
Knowledge then comes
used to make decisions
data drive
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Data sources for predictive state of assets

@ Fails story what appened and when

=
1 Machine caractheristics - data sheet
Machine status and mode of use — data from machine sensors

eleromed
0.06,-0.04.0.07 177145029

Operating conditions — environment and operating context

Operator features — skills and involvement

Maintenance story how the fault was solved
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How to start?

Preliminary questions

'« Predict residual | - ‘e Are distinct | - o Are they A

life of a e The data ways, causes, e Are they significant a.nd
component or a concerns what effects? referable to representative ?
system interest you? conditions of

use
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What is Data Analytics?

Turn large volumes of complex data into actionable information

Descriptive

L3
.

What happened?

Diagnostics Why did it happen?

Data - [Decisions

Predictive What will happen?

What should be done?

Prescriptive
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Data path: from factory to cloud

Excluding the old machines,
the most modern means of
production are all managed by
PLC, and they have different
sensors for detecting the
processing data and the
machine status.

Collecting these data,
processing them (making them
talk) can provide useful
information to understand what
needs to be done and when

01010101010101010
010101010101010101
010101010101010101010
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How to guarantee and increase the reliability and
performance of industrial assets

- N

ACCELEROMETER

GYROSCOPE

Data

Data

reduction elaboration

MAGNETOMETER

MICROPHONE

\

N\
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WHY IS NOT DONE ?




ZmT3 FESTO

Consulting

Frequent reasons

The most common answers are:

There's no time.
There are no resources. oy
Sampling campaigns (thermography and

Y 0
predictive in general) are useful but not

systematic. 0
Processes, have too many variables, such as

analyzing - i
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We understand that data can tell us a lot, but ...

What are we starting with?
Where are?

Who can help us process them?
What commitment is required?

Here are some answers

We begin to exploit the available data, usually relating to
production and quality.

They are in the PLC memories, stored on the information
system servers, they are Excel files.

It is necessary to work in a team consisting of internal
resources (field knowledge) and external resources (data
processing).

The commitment can be modulated according to the
extension of the chosen area

CMMS software
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280 PROBLEMA

What can we ask for our data? < _) o

If the working vehicle is operating in "normal” conditions

If a drift is in progress

What are the causes that most affect degradation

What is the degree of correlation between causes (failure root) and effect
(failure)

When the working medium will break (estimate with known confidence)

but also

FF Interval varies due to:
= Equipment Design

If the production process takes place according to the standards, both in
terms of productivity and quality

What causes have most affected the decline in productivity and / or the
increase in the rate of rejectio

» Diperating Context

» Random Events

* Process Variabiliby

= EquipmentCompaonent Variability

Resistance to Fallura
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Remember that : data have not barriers

Maintenance data contain informations useful for Quality and Production as well. Just
need to link all them together.

Maintenance

/ \

Production
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Data collection made easy
ERMES - [IOT device for
data collecting and cloud

transfering
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User interface

detall
for vibrational
analysis
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Evaluation of machine current operation and process state
(productivity, energy efficiency quality)

Principal Component 2

-2 0 2
Principal Component 1

The blue points represent the reference

condition (cycle), the red ones represent
the current condition.

The overlapping of the red dots on the
blues indicates: «compliant condition»
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Machine Learning Tool '}?5 mT3

Distanza Centroidi vs. Varianza |Terr'|po vs, Distanza e Varianza | Influenza Variakili su Ciclﬂ|
Filtro Inizio
| 01/01/2015 01:00:00.000 AM |||‘j| B
*+ Centroidi v
1.700
Filtro Fine m
| 04/15/2020 12:04:25.295 PM |||‘j| 1.600 4 e
1.500 5
Filtro Anagrafica n
| | 1.400
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= 1300 o 1,069, 1260
[ . *
= m
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B <
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10 g8 °
oo ] s H
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Distanza Centroidi vs. Varianza | Tempo vs, Distanza e Varianza | Influenza Variabili su Ciclo
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H Varianza
=200 _ [ 10.000 fi' Distanza
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Thank you for your
attention
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