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“$647 billion

are lost globally each
year due to machine
downtimes”

International Society
of Automation
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The Challenge



MMPS

Manufacturing Maintenance
Problem Solving

Make the most out
of your machines
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Maintenance
line worker

Preventive reaction o
failures

Get alert from abnormal
behavior

Make the most out of each
machine

Maintenance
manager

Cenerate knowledge
from the signals

Retter prioritize mainfenance
schedules

Avoid unexpected
downtimes and reduce
mainfenance overheads

The Platform



Maintenance
line worker

The Platform



Real-time monitorization

Anomaly detector

Machine selector:

The Platform






Machine selector:

Machine

Machine04

Machine05
Machine01
Machine04
Machine03
Machine03
Machine06

% Risk

58%

15%
28%
95%
26%
48%
75%

GLOBAL

08:33

08:20
08:19
08:02
07:56
07:15
06:55

Real-time monitorization

Last week

152

Machine

Machine 01

Machine 02
Machine 03
Machine 04
Machine 05

Machine 06

N2 anomalies

126 min

195 min

59 min

43 min

158 min

102 min

The Platform
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manager

The Platform



Signals analysis

Machine:

MACHINEO2 ~

@ Machine01
Machine02

Variable:

Device Variable
Machine01 Active energy consumed (kJ)

©®  Machine02 Active energy consumed (kJ)

Time period
12/10/2020 16:37:03-12/10/202021:42:14
12/10/2020 16:37:03- 12/10/202021:42:14

Average
403
401

l—l

The Platform



Signals analysis

Machine:

MACHINEO2 ~

@ Machine01
Machine02

Variable:

12/10/202020:02:10
Machine01_energy
Machine02_energy

Device Variable Time period
Machine01 Active energy consumed (kJ) 12/10/2020 16:37:03- 12/10/202021:42:14
©®  Machine02 Active energy consumed (kJ) 12/10/2020 16:37:03- 12/10/202021:42:14

Average
403
401

The Platform



Signals analysis

Machine:

MACHINEO2 ~

@ Machine01
Machine02

Variable:

Device Variable Time period Average
Machine01 Active energy consumed (kJ) 12/10/2020 16:37:03- 12/10/202021:42:14 403 I
©®  Machine02 Active energy consumed (kJ) 12/10/2020 16:37:03- 12/10/202021:42:14 401

The Platform



Signals analysis

Machine:

MACHINEO2 ~

@ Machine01
Machine02

Variable:

Device Variable
Machine01 Active energy consumed (kJ)

©®  Machine02 Active energy consumed (kJ)

Time period
12/10/2020 18:35:43-12/10/2020 19:15:34
12/10/2020 18:35:43- 12/10/2020 19:15:34

Average
403
401

The Platform



Signals analysis

Machine:

v
MACHINE 02 -
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Variable:

@ Current(l)
®

® E—FEes ® I

'H

=i M’ ‘\’ L MM ’f'l‘..ld\Wn.mﬁ ___4 MJMI'N 'R

Device Variable Time period i Average
Machine02 @® Current consumed (A) 12/10/2020 16:37:03-12/10/202021:42:14 # A 13,03 I
Machine02 ® Energy difference (kJ) 12/10/2020 16:37:03- 12/10/202021:42:14 g 3 0,56

w

The Platform



Predictive Maintenance Assistant

Energy consumption distribution BA per mach From:

2019
S0 vocnnoot | 12 in
Machine 02 102 min June
Machine 03 85 min

Machine 04 I ziin 1st

Machine 05 51min
Machine 06 B 3
Machine 07 47 min
Machine 08 32min
Machine 09 31min
Machine 10 30 min
Machine 11 28 min

Others
Machine 06

Machine 07 Machine 01 MTBA evolution

Machine 02 Actual Last week’s Last month’s
average average

Machine 04 b .
Machine 05 94’5 mln 91,6 mln

Machine 03

The Platform



Predictive Maintenance Assistant

Smart maintenance planner Machine RUL (days)y  MTBA (min) Next review in

Machine01 87 86,56 21days
Machine02 75 59,85 56 days
Machine03 65 4,52 15 days
Machine04 25 8,21 63 days
Machine05 25 62,05 189 days
Machine06 10 85,72 26 days

Cereal consumption patterns L_T_j

Minimum demand
March
Maximum demand

July

8 Suggested periodfor anual maitenance actions
Suggested periodfor quarterly maitenance actions
Monthly actions
Bimensualactions

The Platform



Smart maintenance planner

Suggested periodfor anual maitenance actions
Suggested periodfor quarterly maitenance actions
Monthly actions

Bimensual actions

Machine
Machine01
Machine02
Machine03
Machine04
Machine05
Machine06

1 or2

Predictive Maintenance Assistant

RUL (days)-
87
75
65
25
25
10

MTBA (min)

86,56
59,85
4,52
8,21
62,05
85,72

Production planification

21 days
56 days
15 days
63 days
189 days
26 days

Minimum production

Friday

Maximum production

Tomorrow

Next review in

b

The Platform
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Docker

Offline Processing
Spoﬁ(\;

|
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cassandra Power Bl
Sensor §g
Data -
kafka
LN
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Flink ML Model Influx DB Grafang

Online Processing

#%  Architecture
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INNOVATION

Anomaly Detection
Model

e ’ | 5
Unsupervised multivariate | |

oD algorithms - CEEEITEETS ST ST

Isolation forest
PCA
LOF

/ Architecture
%’ & Innovation
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INNOVATION

Machine Degradation’s
Pattern Recognition

LSTM-AE algorithm
(Deep learning)
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Scalability
& Flexibility
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@ TLS PROTOCOL STACK

Sensor §g
Data

kafka

j%% Architecture
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On premise
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DATA GOVERNANCE

On cloud

privacy policies of all the components

@ Protected by the system itself and

Does not apply

5 Data & Security
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Risks

é Quality & Risks
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Data Quality

Absence of data
Incorrect data

S

Lack of Context

Maintenance actions
Environment
Plant experts’ hypothesis

é Quality & Risks



Risk of no context

MITIGATION STRATEGIES
(GENERAL)

Consulting
Services

Expertise &
Use Cases

Data Science
methodology

- Risk of bad-quality data
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é Quality & Risks



Risk of no context

MITIGATION STRATEGIES
(REACH)

Consulting
Services

Expertise &
Use Cases

Data Science
methodology

- Risk of bad-quality data
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Quality
assurance




Business
Expert

ELARA’S CORE METHODOLOGY

A 4

Data
Scientist

IA & ML
Architecture

Self - learning

Model
aufo-optimisation

A 4
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MMPS Tool

é Quality & Risks






“$647 billion

IS lost globally each year
due to machine
downtimes”

International Society
of Automation

"% The Challenge & The Platform

/ﬁ Scalability 5 Data & Security
R & Flexibility



MAINTENANCE OPTIMIZATION

Need Must

"% The Challenge : The Platform

Architecture
& Innovation

Scalability 5 Data & Security g Quality & Risks
& Flexibility



MAINTENANCE OPTIMIZATION

Make the most out
of your machines

MMPS

"% The Challenge & The Platform 79 Architect 5 Data & Security g Quality & Risks
B “” & Innovation
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Thanks!

Natglia Armendariz
nataliaca@elara.es



