Optimisation of Secondary Metallurgy Practices with
Focus on Clean Steel

Dissemination of results from European research
projects

European
Lommission
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Introduction
- From ECSC to RFCS

- What is RFCS
- Priorities and Technical Groups

Why RFCS?

—
Z
LLl
-
Z
O
O

Problem solving & examples of
application




FROM ECSC to RFCS

Meeting of the High Authority in Luxembourg (June 18 1952). Left to right: Paul

ECSC Treaty established in 1952
Wlth a dU ration Of 50 yea rs féf:i‘é.fi‘lﬂil‘l’;’fl‘éZ?t‘ii‘fiifr'lif:’ﬁii?i;.}'f,‘éil;!E.‘“‘M"’"‘e“‘“"“‘ B

ECSC* Treaty expired in July 2002, 23rd
1 Feb 2003: creation of the RFCS
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RFCS yearly returns (60 M€, before crisis) used for R&D in
Coal & Steel

Support competitiveness & sustainable development in the
EU Coal and Steel industry




RFCS — Figures

*RFCS Annual budget: 35-40 M €
*Number of “Steel” proposals submitted: 140-150
*Resubmission: 40%

*Success rate: 18-20%

*Number of “Steel” proposals funded/year: 30-35

INTRODUCTIDN

*Total budget of a proposal: 2-4 M €
*RFCS funding/proposal: 1-2 M €
*Duration: 36—42 months

*N. partners/proposal: 4-8
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Priorities

1. New and improved steel making & finishing techniques

2. RTD and the utilization of steel

3. Conservation of resources and improvement

of working conditions

TGS 1: Ore agglomeration and iron
making

TGS 2: Steel making processes

TGS 3: Casting

TGS 4: Hot and cold rolling processes
TGS 5: Finishing and coating

TGS 6: Physical metallurgy and design
of new generic steel grades

TGS 7: Steel products and applications
for automobiles, packaging and home
appliances

TGS 8: Steel products and applications
for building, construction and industry
TGS 9: Factory-wide control, social and
environmental issues

TGC1: Coal mining operation,
mine infrastructure and
management, unconventional use
of coal deposits

TGC 2: Coal preparation,
conversion and upgrading

TGC 3: Coal combustion, clean
and efficient coal technologies,
CO2 capture
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Type of
Activity

HAT CAN BE FUNDED?

Description

RFCS co-

funding

Duration

No specific

Consortium

Minimum three
independent

- measures

of knowledge
gained

Investigative requirement e
Research or (typical legal entities
C RO 3 2 :
projects experimental <60% duration is esm;?"%:‘?i in at
work 36 or 42 h a':. oy
: months) different EU
Member States
Construction No specific Minimum two
and/or requirement independent
| Pilot & operation of (typical legal entities
1 Demonstration | an Installation <50% duration is | established in at
| projects at pilot or 36 or 42 |least two
: demonstration months) different EU
scale Member States
Minimum two
: DisedtHination No specific independent
r"“;'c:m dtlm requirement legal entities
mmmm ( -
o ng . RNy < 100 % (typical established in at

duration is
18 months)

least two
different EU
Member States
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Why RFCS?

1) Because you can not have all the ideas that you
really need;

2) Because together is better than alone;

3) Because invest in the future is always the best
option;

4) That means that a new partner today can be a new

business tomorrow.




How RFCS?

1) Trust people that have always done this job;
2) Find a very good idea;

3) Find the most suitable partners;

4) Write your idea in a simple and clear way.

The most important thing is that benefits can not be
only for you
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The ideal
project

A multicultural (nationality, background, mission, expertise,
dimension, product, process, etc.) parntership, among some of
the most crucial European Stakeholders of a precise sector
(steel, cement, manufacturing, etc.),

dedicated to the solution of
a tangible problem, in a way
that can be technically and
economically viable in a
reasonable amount of time.
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ADDED VALUE OF
PARTECIPATION TO RFCS
PROJECT

Reinforce the link among steel company, research
centre and university

« possibility to visit plant and laboratories

 Possibility to improve or to test already existing
technological solutions bringing incremental
knwoledge

« Improvement of the skill of company employers
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PROCESS
ENERGY DEVELOPMENT RAW MATERIALS
EFFICIENCY

PROBLEM SOLVING
The process of working
through details of a
problem to reach a
solution.

PRODUCT

WASTE DEVELOPMENT
MANAGEMENT
EMPLOYERS

I
SKILLS (' .
./"8 b'\
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SOME EXAMPLES

« ENERGY EFFICIENCY

« ENVIRONMENTAL IMPACT
AND SUSTAINABILITY
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ENERGY EFFICIENCY Off Gas Analysis

Continuos

Development of EAF dynamic models — temperature mes.

based on different logics.
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ENERGY EFFICIENCY

Offgas system developed by Eng. Company

What can I do with such data?

RFCS proved to be the right environment to develop and test
modesl| able to use profitably the data from the new sensor

Operating practice
Dynamic control system

L —AC 5823
—AC 6960
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ENERGY EFFICIENCY Bl B
= e

U
Energy N )
Efficiency \\ T,

Benefits for the steelmaking process.
reduction of tap to tap time; target *
temperature at heat end

Energy consumption reduction

On a financed activity of order of
magnitude of 300k€ (financed at 60%), for
CSM, follow up of 2,5

Economic benefits for involved stakeholders
(steel company, Eng. Company) difficult to
qguantify, but even higher
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TUNDISH FLUID-DYNAMICS

CFD and physical modelling to

Steelmakers more pro-active’ vs
suppliers

c

o

whd

L s T o o

transform the tundish into a " =
metallurgical vessel. =

Depth over outlet F

1200 sufficient to avoi (@)
B ”
! 1:‘1f‘. o 2
o Q

1582 E

1501 (o]

s X

o ()
B Obtained results. better solution ?,,
l tailoring for stakeholders -
e (steelmakers, suppliers) §

£

9

N

°

(a1

N
] RINA CONSULTING




TUNDISH FLUID-DYNAMICS

Example of benefits:

v Stakeholders. reduction of downgraded stee/
(cost saving) + quality enhancement (added
valued)

v’ Suppliers:. increased higher-quality portfolio

v R&D Centers: Increased portfolio (see
example)

v Improved competitiveness

o = On a CSM financed activity of order of
/}z":j magnitude of 300k, 2 M €
—= - Q:‘-’ig
o e e ., = follow up vs time
S B
N —--Eg:j = New sector of activities generated

= Again, economic benefits for involved
stakeholders but even higher
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ENVIRONMENTAL IMPACT  EIRES project is focused on the

assessment of the environmental impact

AND SUSTAINABILITY of EAF steelmaking plants, considering
emissions into air, water and soil, as well
as energy, water and wastes

management.
/\ Weeks to years GLOBAL metrics >

KPI selction in a DATA WAREHOUSE
epresentative metrics of Days to weeks ENTERPRISE RESOURCE PLANNING

) Minutes to days MANUFACTURING EXECTUION SYSTEM (MES)
*Energy consumption
-Atmospheric emissions % [ [ LOCAL metrcs > LOCAL metrics > LOCAL metrics >
-By products g _ WUTOMATRN BACKB:NE -Level1,2:istatistics&dynamic contro >
-Material efficiency eaonts ‘ ] DATA GATHERING m ‘
ewastes Scrapyard  AC-EAF EAF tcjping LF treatment VDt&‘tmem Ccér;tsigitrl]gus
Water consumption @@ e : w ; M o Z?;
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ENVIRONMENTAL IMPACT  [ndustrial Case study

Starting from 2011 Tenaris Dalmine

AND SUSTAINABILITY systematically introduces rolling mill scale
the EAF as scrap substitute
Simulation (S) Real cases (R) W;E::gg%:mm i i
AEnergy=8% FaML | |
A By-products=0% » Real data: 2008 - 2013 | | =rreor A =

A Waste+By-products = 0 % (no scale) - (scale)

Energy - ll

consumption
increase  *TA0 . ‘\ Dust
; increase

\ Others

EMISSONS

Slag \

increase STEEL

Effects

Energy consumption increase (+13%)
Scrap consumption decrease (-3%)
all the scale reduced to iron in the EAF
no carry over in slag or dust occurred.

‘ UPDATE CHARTS

Form the overall environmental point of view, the advantages in terms of
increased efficiency in material reuse substantially overcome the negative effect of
the increased energy consumption. .
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ENVIRONMENTAL IMPACT  [ndustrial Case study

Starting from 2011 Tenaris Dalmine

AND SUSTAINABILITY systematically introduces rolling mill scale

the EAF as scrap substitute

Energy consumption:

Scale utilization increases energy consumption (real and simulation
analysis) = the major influence in the energy KPI is due to the
introduction of the scale in the furnace

Waste + by products:

* Simulation case : there is no sensitive variation in waste & by
products amount

 The scale does not increase the waste generation and perfectly
substitute the scrap input.

The tool can be use as a decisional support for future operative changes
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Thanks for your attention

Dott. Filippo Cirilli
Rina Consulting - Centro Sviluppo Materiali
S.p.A.

Via di Castel Romano, 100 - 00128 Rome- lItaly
Tel :+ 39 06 50 55 286
Fax : + 39 06 50 55 461
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e-mail f.cirilli@c-s-m.it
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