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MORSE project (Model-based Optimisation for efficient use of

About MORSE Project

ReSources and Energy) is one of projects currently in progress
within SPIRE-07-2017 which aims to optimise raw material resources
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efficiency through integrated solutions. The MORSE approach is to
adopt new software tools for model-based predictive control, multicriteria through process optimisation and quality management with
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overall process coordination. The main overall goal is to reduce the
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use of raw material and energy while increasing the high quality and
the production rates.

Meetings, Meetings,

The MORSE project activities include exhaustive analysis of

Meetings!

numerous use cases within three different production processes
(carbon steel, stainless steel and cast steel), development of
specific and detailed unit process models, the integration of those
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models in through process optimisation platforms and decision
support systems, demonstrators and software applications, testing
and evaluation periods of Morse results in reals industrial settings
and

exploitation

plans

for

MORSE

results

communication and dissemination activities.
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multiple

Models, Optimisation,
Industry 4.0 and more

EDITORIAL
MORSE PROJECT 2017-2021
The second year of MORSE project has ended, and we want to
share with you all the progress and events related to the project.
This year has been mostly focused on the final implementation and
adaptation of the models and software tools which are part of the
MORSE approach. During this year, the partners of MORSE project
have met face to face four times (in Seville (Spain), Tornio (Finland),
Brussels (Belgium) and Trondheim (Norway).

SOME WORDS FROM OUR
COORDINATOR
Heli Helaakoski
Morse project has just reached the halfway of the project. The definition and
design phase of Morse tools has turned into implementation of 15 use cases
in three different industrial sites. Now, Morse implementation is ongoing on

MEETINGS, MEETINGS,

full speed in close collaboration with our industrial companies: SSAB,
Outokumpu and MFL. Once the Morse tools are ready for testing, we will start
iterative testing periods in real demonstration sites at carbon steel, stainless

MEETINGS!

steel and cast steel processes. This will be very exiting us - to put our tools
in real test in real process environment.

During the second year of the MORSE
project, our partners have met in person

The Morse project group is now an integrated team aiming to provide high

several times around Europe including

impact for steel industry in terms of energy and resources. Project members

Seville

(Spain),

Brussels

(Belgium)

(Norway).

Those

Tornio

(Finland),

with different backgrounds are combining different expertise areas to solve

and

Trondheim

complex problems of process industry. We have a good spirit in Morse group,

meetings

have

full of talented and committed people.

contributed to reinforce the bounds
between the members of the consortium
and to present and discuss the key
points
of technical implementations which have
been done during the project.
Although the collaboration in the
MORSE project is great thanks to the
frequent
online meetings (both at consortium and
use case level), these face to
face meetings provide an enhanced
scenario to share advances and discuss
key elements about the project.
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MODELS, OPTIMISATION, INDUSTRY 4.0
AND MORE... (I)
Steel Sector

The raw materials used in steelmaking,
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over the year [3]. The main challenges
identified in the EU Steel Action Plan
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sustainable development, (2) boosting the
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by
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construction and automotive sectors, (3)

challenges searching for a more
efficient production of high-quality
steel products in terms of energy

addressing trade barriers by implementing

and raw materials while
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its market access strategy at international

addressing environmental impacts
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guaranteeing access to raw materials and
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level, (4)
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(5) regulating energy prices and
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markets.
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is

facing
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trying to continuously boost the internal
demand
construction

(depending
and

mostly

on

automotive

industry) in the context of high energy
prices, limited raw materials and strict
environmental regulations.
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MODELS, OPTIMISATION, INDUSTRY 4.0 AND MORE... (II)
DIGITISATION AND NEEDS OF THE INDUSTRY 4.0
The digitisation of industry and the use of Artificial Intelligence [7]
are increasing popularity in industry as part of the so-called Fourth
Industrial Revolution which will be driven by the new generation of
information technologies such as internet of things (IoT), cloud
computing, big data and data analytics, robotics... All these
technologies will work together to increase the competitiveness of
EU industry by the efficient use of raw materials and energy and
exploring more efficient processes and technologies for industrial
production and manufacturing.
Recent studies estimate that digitisation of products and services
can add more than EUR 110 billion of annual revenue to the
European economy in the next five years. However, plans should
include mobilisation of up to EUR 50 billion of public and private
investments to support digitisation of industry. Those investments

PROCESS MODELS
Several process unit models have been developed and adapted for
MORSE project. Those models include Electric Arc Furnaces (EAF),
Argon Oxygen Decarburization (AOD), Slab Management models,
Blast

Furnaces

(BF),

Basic

Oxygen

Furnaces

(BOF),

and

Composition Adjustment by Sealed argon bubbling – Oxygen Blowing
(CAS-OB).
Those models will be part of the second phases of MORSE project
which includes through-process monitoring, process unit optimisation
and plant-wide optimisation. Validation of the models and optimisation
strategies will be performed via integration with the corresponding
steelmaking plants and data analysis.

include 37 billion to boost the digital innovation and 6.3 billion for
the

first

production

lines

of

next

generation

of

electronic

components. One of the key technologies which is expected to
trigger the Fourth Industrial Revolution is Artificial Intelligence and
it is becoming a priority for the policy makers of the EU Member
States and around the globe. According to the McKinsey Global
Institute analysis in 2018 it is expected an impact of EUR 0.3
trillion

in

sectors

as

transport

and

logistics,

consumer

packaged goods, automotive, and social and public sector.
The EU plan for artificial intelligence includes several initiatives
[9] to finance relevant

technology related with AI such as the

launched Horizon 2020 work program for ICT (EUR 1.5 billion) and
the work programme of Horizon Public-Private Partnerships on Big
Data and Robotics (EUR 2.5 billion)

MARKET POTENTIAL FOR MORSE
TARGETED RESULTS
Main MORSE output results in terms of steelmaking products are
strongly connected with increasing efficiency in the use of raw
materials and energy, the reduction of CO2 emissions and increasing
quality of the products. The specific KPIs established within the
MORSE project objectives are totally aligned with the EU strategy to
increase competitiveness of EU industry and more specifically the
Steel industry. At the same time, MORSE project developments in
plant-wide optimisation tools, the use of NMPC applications and
Operator Support Systems integrated with “Digital Twins” are already
consistent with the EU strategies related to Digitisation of EU Industry
and the use of Artificial Intelligence. It is clear that the potential of the
MORSE results both in terms of efficient steel production and the
developed technologies related with the digitisation of the industry is
huge and it can be extended not only to other areas, process or units
in steel making but to a lot of manufacturing and process industries in
EU.
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SUMMARY OF YEAR 2
Already 2 years!
After 25 months of project activities, two WPs have achieved their objectives and presented their final results. WP1
established the communication, dissemination and exploitation strategies and objectives which are been continuously
updated to adapt them to changes in the markets and people habits.
WP2 has produced as main results the unit process models and part of the development of the plant-wide platforms to
allow the next WPs to achieve the optimisation goals of the project. Of course, good innovation requires to keep
checking and improving the obtained results using the knowledge acquired thanks to new experiences and that is what
we plan to do within MORSE project.

The vision of Morse is to develop and apply control software
solutions for integrated optimisation of the entire chain of
production processes, to minimise the use of resources for
producing high quality products with maximum yield.

MORSE LAST AND FUTURE EVENTS
Don't miss the opportunity to meet us F2F!
DECHEMA event in Frankfurt : "Digitized Operations for Sustainable Process Industries" 18.10.2019.
SPIRE Stakeholder Workshop: "Sustainable Process Industry Strategy Towards 2050” 02.10.2018.
SPIRE Thematic workshop: “Towards Industry 4.0: Digital Technologies in Process Industry" 01.10.2018.
SPIRE boot at ACHEMA 2018 exhibition: "The world Exhibition Congress on Chemical Engineering, Environmental
Protection and Biotechnology". 11.06.2018.
8th European Oxygen Steelmaking Conference (EOSC, 2018). 10.10.2018
ESTAD 2019, European Steel Technology and Application Days, 25.06..2019.
MIM2019, Manufacturing Modelling, Management and Control ,29.08.2019.
IEA IETS ExCo workshop: Espoo,Finland, 27.11.2019.

In Winter 2020 there will be a joint event of
FUDIPO, COCOP and MORSE projects. More information soon!
Do you want to share your thoughts about MORSE project with us?

Follow us in Twitter, LinkedIn and don't miss the news in
www.spire2030.eu/morse
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