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Even good planning’s have flaws and
the human error it is something that
managers face every day.

The seek for mechanisms to
collaborate with identification of
potential issues and anticipate the
incoming moves has become more and
more common. To this, the MONSOON
approach will bridge this gap and
contribute for a more efficient acting
procededures: predictive maintenance
and the predictive control.

During this last six months , the
consortium invested on the
dissemination of the first set results
related to the predictive tools and is
organizing the first dedicated
workshop - “Digitized Operations for
Sustainable Process Industries”, along
with three other SPIRE projects.

Find out more in this newsletter and
feel invited to join us on 18th of
October at DECHEMA - Frankfurt.

Dear reader,
Another six more months have passed, and
new developments were achieved.

The consortium faced his review meeting
(month 18), along with the Project Officer.

Beyond the generic information regarding
the project management, the consortium
presented the last developments pointed to
the first concept of the predictive tools for
both domains. During a demo session, the
teams showed how the trend analysis tools
and the data flow works and behaves,
coming directly from the production areas
on both domains - Aluminum and Plastic.

The concept of being predictive in a
industrial context is more than minimize
the costs: it is a practice that allows the
companies to better manage their
production areas and be prepared for the
unknown.

Marco Dias [GLN]
Project Dissemination Manager

Another six
more months…  

Predictive culture, what

else?
P3
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Industrial processes present an
emerging and continuously changing
environment (production needs,
infrastructure and resources availability
etc.). The optimization of such complex
dynamic environment requires global
application of the various optimization
methods optimizing various key
performance indicators (KPIs) defined
in the sense of energy savings,
operational costs waste efficiency or
other aspects.

The overall production processes can
be decomposed to the production
steps. Each step is associated with the
sensor data measured by the sensors
installed on the field and control data
generated by the automatic controllers
such as programmable logic controllers
(PLC) or set manually by human
operators. Sensor data can be further
processed to detect various upper level
events, which can be used for control
of the process or for the detection of
the diagnostic signals indicating
potential incidents (i.e. degradation of
the process efficiency or malfunction
or damage of the equipment). Besides
the data, process steps are associated
with the equipment and personnel
resources required to carry out a
production step. It is possible, that one
equipment or personnel resource can
be used in the multiple production
steps.
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The efficiency of the production process is
measured by the set of the KPIs. Some of
the KPIs can be directly measured or
computed from the sensor data, but
generally, one KPI can be inferred from
other KPIs by transformation (i.e.
environmental impact KPI computed from
the volume of the wasted material) or by
aggregation over multiple production
steps (i.e. total consumption of the
electricity as the sum of consumptions for
each equipment used in the process).

In the next months, the specification of the
Integrated Resource Optimization Toolkit
will be the focus of the project
developments. The main goal of this
module is to provide real-time resource
(raw materials, anodes, waste, energy,
quality control etc.) optimization system.

In MONSOON, optimization of the
production process is based on the
application of the predictive functions.
Predictive functions compute control or
diagnostic signals from the input data, i.e.
sensor measurements or control
parameters set in the process. Typically,
one predictive function get multiple
inputs which can span across multiple
production steps, and returns one output,
which is applied locally in one production
step (several computations are needed to
obtain one result most of the time).
However, it is also possible that one
predictive function computes multiple
outputs applied in the multiple
production steps.
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In the predictive control, the output of the
predictive function is computed value of
the process parameter for the given time
slot, which optimizes KPIs specified for the
process. The change of the parameter can
be applied automatically using the low-
level control protocols, which directly
communicates with the PLCs (control level)
or with the actuators (field level) or can be
presented to human operator (i.e.
supervised control) who will make a final
decision how and if the process parameter
will be changed.

In the predictive maintenance, the output
of the predictive function is the diagnostic
signal which determines condition of in-
service equipment in order to predict when
maintenance should be performed or
predicted quality of the input materials or
output products of the process steps.
Diagnostic signals are usually presented to
the human operators, but it is also possible
to use predictive signals as the inputs to the
automatic controller.

Global optimization of the production
processes requires extensive data
integration between the predictive
functions and various systems deployed in
the site environment. Generally, we can
recognize two cases where the predictive
functions can be applied: predictive control
and predictive maintenance.

The efficiency of the predictive function is
measured by how the outputs of the
function will influence some of the KPIs
specified for the production process.
Typically, this impact is estimated by the
validation data set where the inputs and
corresponding optimal outputs are known.
Impact is computed from the difference
between the optimal value and predicted
value computed by the predictive function -
even if the predictive function is applied in
one particular production step, due to the
dependencies between the KPIs it can
influence overall KPIs specified for the
whole production process. Different
predictive functions computing the same
type of outputs can be then ranked
according to the overall impact on the
process.

In the project the proposed toolkit will
support both predictive maintenance and
predictive control optimization tasks. The
implementation of this component is
based on the monitoring of the real-
environment and coordination of various
components of the MONSOON platform
deployed on the site (i.e. Run-time
Container, Visualization Dashboard) or in
the cloud Data Lab environment (Function
Repository, Simulation Framework).
Additionally, this initial version provides
description of the overall production
process for our two pilot cases: for
aluminium domain and plastic domain. This
description reflects the main reference for
the specification of the different
optimization scenarios and specification of
the functional and non-functional
requirements for the further development
of the Resource Optimization Toolkit.



Newsletter

P4

PROJECT
MEETINGS

MONSOON Social Communication

The Future Aluminium Forum
[MILAN] May 2018

Nuovi strumenti per la competitività in ottica Industry 4.0 
[Reggio Emilia]  May 2018

Life Cycle Innovation Conference 
[BERLIN] August 2018 Setkání kateder kybernetiky z České i

Slovenské republiky, Industry 4.0 section
[PRAGUE] September 2018

ACHEMA 
[FRANKFURT] June 2018
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I T A L Y G E R M A N Y G R E E C E

S L O V A K I A F R A N C E F R A N C E

P O R T U G A L S P A I N I T A L Y

G E R M A N Y F R A N C E

pastrone@ismb.it

https://twitter.com/MONSOON_EU

https://www.spire2030.eu/monsoon

http://www.fit.fraunhofer.de/en.html
http://www.ismb.it/
http://www.iti.gr/iti/index.html
http://www.tuke.sk/wps/portal
http://www.riotinto.com/aluminium-83.aspx
http://www.gln.pt/en
http://www.en.aenor.es/aenor/inicio/home/home.asp
http://www.lcengineering.eu/
http://www.kunststoff-institut.de/
https://www.capgemini.com/
https://www.spire2030.eu/monsoon
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