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to create something new,
but to create something
extraordinary.
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Dear Reader,

Apart from recognizing how to ignite

and utilize fire, perhaps one of the
greatest discoveries of ancient times
was when man learned how to make

hay. This is because by properly drying moist grass, the
resulting product known as hay can be kept and stored
throughout the winter months to feed domestic animals.
This changed the course of history because it allowed vast
areas of the northern hemisphere to be settled, which
otherwise would have remained the sole domain of hunt-
ers and gatherers.

Innovation, particularly in the metals industry, is the
result of systematic, scientific and tedious incremental
steps that usually lead to a eureka moment, that is, the
manifestation of a new idea that can be further developed
and applied to become a marketable commodity. More of-
ten, however, innovation is the product of serendipity — a
totally unexpected revelation or event that sometimes leads
to an extraordinary innovation with global implications.

The discovery of stainless steel, for example, was by acci-
dent. In 1912, during attempts by Harry Brearly to find a
suitable steel alloy that could be used to increase the wear
resistance of rifle barrels, he noticed that when 12% chromi-
um was included in the alloy mixture, the steel samples
maintained their luster and did not rust. The steel reacted
with oxygen and formed a thin protective film, even when
it was scratched. This was the birth of stainless steel.

Unplanned incidents outside of the metals industry also
underline the importance of luck in research activities.
Alexander Fleming’s discovery of penicillin in 1928 is such
an example. John Pemberton’s search for a headache cure
and his accidental mixing of coca leaves and cola nuts in
carbonated water resulted in the world’s first Coca-Cola.
The idea for the microwave oven arose when someone’s
chocolate bar melted in his pocket as he passed by a large
laboratory vacuum tube that emitted microwaves. And,
of course, everyone knows the story about the proverbial
apple that fell on Isaac Newton’s head, which eventually
led to his monumental theory of gravitation.
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Dr. Lawrence Gould

The serendipitous nature of innovation is frequently
underrated in the industry. Emphasis is usually placed on
collecting and processing Big Data rather than on enhancing
the perceptive skills of people. Decisive, however, for initiat-
ing the concatenation of steps that may lead to an invention
and subsequent innovation is the awareness and capability
of individuals to link together knowledge, facts and circum-
stance. This must be done with a sagacious mindset and
in such a way that when a favorable chance event does
occur, its potential is recognized and acted upon. In the
words of Louis Pasteur, the famous French chemist and
microbiologist, “Chance favors the prepared mind.”

Innovation is thus the product of a systematic approach
and serendipity — backed, of course, by painstaking hard
work. The real challenge, however, is not to create some-
thing new but to create something extraordinary. This is
ultimately the foundation for all progress in history and in
our society today.

Readers of this magazine are well aware of the impact
that technological innovations have had on advances in
the iron and steel industry. Many of these were introduced
by the researchers and engineers of Siemens VAI, who,
in response to the requirements of producers, combined
methodology and brilliant insight to achieve milestone
accomplishments.

This edition of Metals Magazine is therefore devoted to
innovation. Various examples of Siemens VAI technological
developments are presented that noticeably contribute
to more efficient production processes, improved quality,
greater energy efficiency and, most importantly, to the
benefit of our customers.

Yours sincerely,
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Dr. Lawrence Gould
Managing Editor
Siemens VAl Metals Technologies GmbH
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Siemens and Mitsubishi Heavy Industries are forming
a joint-venture company for the metals industry

Ready for Takeoif
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The new Mitsubishi Regional Jet (MRJ)

is scheduled to fly its maiden flight in 2015
(3-D rendering, courtesy of

Mitsubishi Aircraft Corporation)

As announced in May of this year, Siemens and Mitsubishi Heavy
Industries (MHI) are forming a globally operating company that
will be a high-end provider for technologies, plants, products and
services for the iron, steel and nonferrous industries. According

to Siemens VAI Metals Technologies CEO Albrecht Neumann,
good progress is being made to reach the targeted starting date
of January 2015.
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“The combination
of competencies will
result in a high-performing

and competitive business
that is better able to
meet our customer’s
requirements.”

Albrecht Neumann,
CEO of Siemens VAI

and high price pressure, two strong partners in the

metals business are merging their individual, mostly
complementary strengths and are establishing a globally
well-positioned joint venture company (JV) with a world-class
portfolio. Under the terms of the agreement signed on May
7, 2014, Mitsubishi-Hitachi Metals Machinery, Inc. (MHMM),
a majority-owned subsidiary of MHI, will hold a 51% stake and
Siemens a 49% stake in the new company. Subject to approval
by the relevant authorities, operations are scheduled to start
in January 2015. Under the current plan, the company’s head-
quarters will be based near London.

“Dedicated integration planning teams from both sides
have been working very hard to ensure that we have every-
thing in place to start business operations on time,” says
Albrecht Neumann, CEO of Siemens VAI Metals Technologies.
“Good progress has been made and a total of 26 individual
workstreams from both sides are now finalizing the details in
order to be ready for the start of the joint venture company,”
adds Neumann.

Responding to the challenging market environment

A perfect combination

The portfolios of the two partners ideally complement one
another. While the technology strengths of Siemens VAI Metals
Technologies lie in particular in iron and steel production, con-
tinuous casting, electrical engineering, metallurgical plant
building, environmental technologies and life-cycle services,

MHMM'’s technology competence is primarily focused on hot
and cold rolling, processing and manufacturing expertise. By
combining both portfolios, the joint venture can offer its
customers the entire value chain in iron and steel produc-
tion, from technologies for processing raw materials to sur-
face finishing at the end of the production process, including
the related life-cycle services.

The joint venture also comes at a time as the steel industry
has experienced a strong regional shift to Asia. Over 50% of
the world’s steel production now takes place in China, with
growing competition from local technology providers. “By
drawing on the centers of competence of the JV partners in
Asia, Europe and the United States, the new company will be
equipped with a very solid regional setup,” notes Neumann.
“The combination of competencies will result in a high-per-
forming and competitive business that is better able to meet
our customer’s requirements.”

With approximately 9,000 employees, the company will
be characterized by lean structures tailored to flexibly
respond to a changing market environment. “With the com-
plementary strengths of MHI and Siemens in the metals field
and the good setup of the new joint venture, it will be a
much stronger player on a global basis than if both compa-
nies were on a stand-alone basis,” emphasizes Neumann.
“We are very optimistic that we can keep the January start-
ing date, and we are all eager now to get the JV to the run-
way and ‘ready for takeoff.”
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Examples of the Latest Siemens VAI

Project Activities Worldwide

1. Linz, Austria 1. Austria

2. Baku, Azerbaijan VOD plant launched at

©- Ghent, Belgium voestalpine Giesserei Linz
4. Ningbo, China

A Siemens VAl-supplied vacuum oxygen decarburization
(VOD) plant with a capacity of 50 tons commenced opera-
Maanshan, China tion at voestalpine Giesserei Linz GmbH in Austria. This sec-
ondary metallurgical facility allows steel to be treated for
the production of steel castings that are used in sophisti-
Loudi, China cated applications in the energy and machine-manufacturing
industries. The plant features electrically driven mechanical
vacuum pumps instead of steam injectors and therefore
10. Jamshedpur, India does not require a steam generator.

For this project Siemens VAI supplied all of the core com-
ponents, including a special ladle hood made of copper-
12. Avilés, Spain plated sheet to minimize the occurrence of baked slag on
the ladle and vacuum lid. The supply scope also comprised
the vacuum lid, an oxygen-blowing lance system, a gas
14. Rayong, Thailand cooler and filter system, mechanical vacuum pumps and the
hydraulic system. Furthermore, a water-management sys-
tem, automation and instrumentation were provided.

Liaocheng, China

Tangshan, China
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South Korea

11. Monclova, Mexico

13. Kaohsiung, Taiwan

15. Bartonville, Illinois, U.S.A




EAF in operation at Baku Steel in Azerbaijan (Courtesy of Baku Steel Company Ltd.)

2. Azerbaijan

EAF with offgas cleaning
system goes into operation
at Baku Steel

Azerbaijani steel producer Baku Steel Company LLC (Baku
Steel) has put into operation a new electric arc furnace
(EAF) supplied by Siemens VAI. The plant is part of an
expansion project to boost the producer’s annual produc-
tion capacity to around 1.1 million tons of steel. An offgas
cleaning system was also provided that consists of a pri-
mary dedusting system for the EAF and the existing 50-ton
ladle furnace, as well as a secondary dedusting system for
the steel bay. With an overall exhaust capacity of approxi-
mately 950,000 Nm?3/h, the system is designed to limit dust
emissions to a maximum of 10 mg/Nm?3, which corresponds
to European environmental standards.

The plant is part of an
expansion project to
boost the producer’s
annual production
capacity to around

1.1 million tons of steel.
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3. Belgium

Siemens VAI to supply
ArcelorMittal Gent with
LiquiRob robotic system

Belgian steel producer ArcelorMittal Gent ordered a LiquiRob
robotic system from Siemens VAI that was installed on the
casting platform of its Slab Caster CC2. LiquiRob automatically
performs a variety of tasks in dangerous working zones that
are normally carried out by the plant personnel. This includes
sample taking, measurements of the temperature and hydro-
gen levels in the tundish, and ladle lancing. Overall work
safety is considerably improved, and measurements are car-
ried out far more quickly, efficiently and reproducibly. In the
future, the ladle shroud will also be manipulated with the aid
of the LiquiRob robotic system.

LiquiRob at work on the casting platform

4. China

Siemens VAI and Baosteel
cooperate in slag-
granulation solutions

Siemens VAl and Baosteel Engineering & Technology Group
Co. Ltd., a subsidiary of the Baosteel group, will cooperate in
the future in the granulation of slag produced by LD (BOF)
converters and EAFs. This collaboration focuses on the joint
marketing and implementation of the Baosteel Slag Short
Flow (BSSF) technology in steel mills worldwide. BSSF plants
are already installed in China, South Korea and India.

In the BSSF granulation process, liquid slag is trans-
ferred to a granulation drum into which water is injected.
The slag has a dwell time of between three and five min-
utes in the drum, which considerably reduces the amount
of unreacted free lime. A high level of slag and crude steel
separation is achieved, in addition to uniformly granu-
lated, high-quality end products.
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The new mill is
designed to produce

230,000 tons of
copper rod per year.

5. China

Southwire copper rod mill
for end user Guangqing
Copper

Siemens VAl received an order from Southwire Company
of Carrollton, Georgia, U.S.A., to supply a copper rod mill
to Guangqing Copper Co., Ltd. in Liaocheng, Shandong
province. The project scope comprises engineering, man-
ufacturing and commissioning of the rolling mill and
coiler equipment. A total of 11 independently driven roll
stands will be supplied. Coil weights will range from two
to four tons. The contract also includes a rotary shear
and table, an intermediate shear and downlooper, deliv-
ery and pickling system, pinch roll, orbital/laid coiler as
well as a coil-handling system.

The new mill is designed to produce 230,000 tons of
copper rod per year. Plant commissioning is expected in
late 2015.

Copper rod rolling mill stands from Siemens VAI




Siemens VAl-supplied slab caster in operation at Maanshan, China

6. China

7. China

Completion of slab caster
project at Maanshan

The Chinese steel producer Maanshan Iron & Steel Corpora-
tion (Maanshan) issued the final acceptance certificate to
Siemens VAl for the successful completion of a slab caster
project. The 2-strand caster (CCM 3) was installed in the
company's LD (BOF) plant in Maanshan, Anhui province. It
has an annual casting capacity of 2.4 million tons of slabs
per year and is capable of casting a wide range of different
steel grades for various applications in the construction,
automotive and energy sectors. The steel grades include
ultra-low- to medium-carbon steels; structural, silicon,
micro-alloyed and peritectic steels; and also high-strength,
low-alloyed pipeline and tinplate grades. Slabs are cast
with widths between 950 mm and 1,600 mm at a thick-
ness of 230 mm. The caster is equipped with the latest
technological packages and process-optimization systems
from Siemens VAl to ensure maximum casting flexibility,
reliable operations and a high output of slabs with excel-
lent internal and surface quality.

DeP converter commences
operation at Tangshan

A dephosphorization (DeP) converter from Siemens VAl
commenced operation at the Chinese steel producer Tangshan
Stainless Steel Co. Ltd., a subsidiary of Tangshan Iron &
Steel Group Co. Ltd. The phosphorus content of the crude
steel is reduced in the converter to produce high-grade car-
bon steels. These steels are further processed to high-
strength automotive steels at a newly constructed cold-
rolling complex that was also supplied by Siemens VAI.

Siemens VAI converted an existing AOD converter to the
DeP converter with a tapping weight of 110 tons. Dephos-
phorization takes place by means of a two-stage process: In
the first step, oxygen is blown into the converter to oxidize
the phosphorus. In a second step, the oxidized phosphorus
is bonded with lime and removed from the steel with the
slag. Six bottom blowers support and accelerate the chemi-
cal reactions. Removal of phosphorous from the steel is
necessary to minimize steel brittleness as required for high-
end steel applications.

1
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8. China

Coupled pickling line and
tandem cold mill enters
service at VAMA

A coupled pickling line and tandem cold mill (PLTCM) was
recently commissioned by Siemens VAI for Valin Arcelor-
Mittal Automotive Steel Co., Ltd. (VAMA). The line is part of
a new cold-rolling complex in Loudi, Hunan province, that
is capable of producing 1.5 million tons of cold strip per
annum, including high-strength steel grades for automo-
tive applications.

Siemens VAI provided all of the mechanical, electrical and
hydraulic equipment for the PLTCM in addition to basic auto-
mation and process-optimization systems. The tandem mill
consists of four 6-high rolling stands that roll high-strength
steels to within the tightest tolerances. Strip can be produced
with thicknesses between 0.5 mm and 2.5 mm and at widths
ranging from 900 mm to 1,890 mm. A full range of standard
and special steel grades can be rolled, including highest-
strength steels with a tensile strength of 1,200 N/mm?2.

A full range of standard
and special steel grades

can be rolled, including
highest-strength steels.

9. South Korea

Installation of sixth Siroll
ChatterBlock Monitoring
system in South Korea

For several years now, the ChatterBlock Monitoring system
has contributed to a safer rolling process at two mills ope-
rated by a Korean steel producer. The system monitors vi-
bration levels at each mill stand and, in the event of exces-
sive or abnormal vibrations that could lead to strip breakage
or defects — and even to equipment damage — the control
system is signaled and the line speed reduced. Satisfied
with the product’s performance, the customer has ordered
four additional monitoring systems of this type since Sep-
tember 2013. The last installation was carried out in June
2014, less than one month after receiving the order. In
total, Siemens VAl has already installed the ChatterBlock
Monitoring system at over 25 steel and aluminum rolling
mills worldwide.
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Secondary dedusting system from Siemens VAI

10. India

Modernization of offgas-
cleaning system at Tata
Steel’s converter steel plant

Tata Steel contracted Siemens VAI to modernize the second-
ary dedusting system of its LD2 shop in Jamshedpur, India.
Dust levels within the steel mill will be reduced to less
than 4 mg/Nm?3, and will not exceed 30 mg/Nm? at the stack.
The project, which is scheduled to be completed in late
2016, is part of Tata Steel's campaign to reduce environ-
mental emissions.

The project includes the supply of induced draft fans,
electrostatic precipitators, systems to handle and transport
the filtered dust, as well as the associated electric motors,
drives and automation systems. Siemens VAI will also mod-
ernize two existing electrostatic precipitators and modify the
duct system and the converter housings.




11. Mexico

Altos Hornos de Mexico orders new RH plant

Siemens VAl has won an order from Altos Hornos de Mexico,
S.A.B. de C.V. (AHMSA) to supply a 150-ton, twin-ladle RH
(Ruhrstahl-Heraeus) vacuum-degassing plant for its Conver-
ter Steel Works No. 2 in Monclova, Mexico. The project supply
includes the vessel, mechanical vacuum pumps, structural-
steel work and a combined vessel ladle-lifting system (CVL).
This highly compact unit requires little space and allows ves-
sels to be lifted in places inaccessible to cranes. The new
plant will support AHMSA to produce steels with an ultra-low
hydrogen content as required for the oil and gas industry.
The RH plant is scheduled for start-up in October 2015.

12. Spain

Pickling line to be modern-
ized at ArcelorMittal
Asturias

Spanish steel producer ArcelorMittal Asturias awarded
Siemens VAl an order to completely modernize the pickling
line at its Avilés plant. The line throughput capacity is to be
increased from 1.5 to 1.8 million tons per annum, and
working safety will also be improved. Siemens VAl is respon-
sible for the complete basic and detail engineering of the
mechanical components. New charging, strip-preparation
and entry sections will be supplied, and the storage capac-
ity of the strip accumulators will be increased. The existing
skin-pass mill is also to be replaced with a new scale
breaker. Upgrading work will be performed during short
planned downtimes and the project is scheduled to be
completed by late 2015.
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Exit section of the pickling line of ArcelorMittal Asturias in
Avilés, Spain (Courtesy of ArcelorMittal)

For the same site Siemens VAl received an additional
order to expand the annual capacity of the planned nor-
malizing line to 300,000 tons of plates. The line will pro-
cess carbon steel plates produced in a Steckel rolling mill
that was previously installed by Siemens VAI.

The project scope comprises engineering and the supply
of key components. The complete electrical equipment,
energy distribution system, basic automation (Level 1) and
process optimization (Level 2) constitute part of the order.
The normalizing line is scheduled to become operational in
the third quarter of 2015.

’ _ Mulpic intensive
- plate-cooling system

13. Taiwan

China Steel orders Mulpic
intensive plate-cooling
system

The Taiwanese steel producer China Steel Corporation
(CSC) placed an order with Siemens VAI for the installation
of a Mulpic (multi-purpose interrupted cooling) system in
its plate-rolling mill in Kaohsiung, Taiwan. The intensive-
cooling unit allows not only faster cooling during thermo-
mechanical rolling but also direct quenching of plates. The
system is designed to ensure uniform properties of the
plates along their entire length and width, and to minimize
the need for subsequent processing.

Following the Mulpic start-up scheduled to take place in
June 2015, CSC will be able to widen its product mix to
include highly wear-resistant plates for offshore, shipbuilding
and pressure-vessel applications. This order from CSC will be
the 21st Mulpic system installed by Siemens VAI since 2001.
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14. Thailand

Thai Steel Profile Co. signs loan agreement for bar mill project

An order was recently placed by Thai Steel Profile Co. Ltd. On June 18, 2014, TSC signed a loan agreement with
(TSQ) for the installation of a new bar-rolling mill at the Kasikorn Bank for the financing of the bar mill project. The
company’'s plant in Rayong, Thailand. The mill is being sup-  agreement was signed by Wiroj Rattanasirivilai, Chairman
plied by Siemens VAl and will be capable of producing around  of TSC, and by Vasin Wanichworanant, Deputy Managing
500,000 tons of reinforcing steel (rebars) per annum with  Director of Kasikorn Bank. The signing ceremony took place
diameters ranging from 9 mm to 40 mm. Diameters up to 14  in the presence of numerous executives and representa-
mm will be rolled in the multi-slit mode. Plant commissioning  tives from TSC, Kasikorn Bank and Siemens VAI.

is scheduled to take place during the second half of 2015.
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Signing ceremony of the bank loan agreement between TSC and Kasikorn Bank (1st from left: Narong Limastian, Siemens MT Country
Head; 4th from left: Klaus Stefanc, Siemens MT Regional Head; 5th from left.: Visit Rattanasirivilai, TSC Plant Manager; 6th from left:
Wichit Rattanasirivilai, TSC Managing Director; 7th from left: Wiroj Rattanasirivilai, TSC Chairman; 8th from left: Vasin Wanichworanant,
Kasikorn Bank Deputy Managing Director)

15. U.S.A.

Wire-rod mill modernization

at Keystone .
With an annual steel
U.S. producer Keystone Steel and Wire Co. placed an order

with Siemens VAI to upgrade the cooling conveyors of a two- CapaCity O.f more than
strand wire rod mill located in Bartonville, lllinois. The proj- 700 000 tOI‘.!S Keystone
’ 7

ect includes the supply of new blowers, auxiliary systems,
and electric and automation equipment. When the upgraded
mill is put into operation in late 2014, Keystone will be able

operates one of the

to extend its product range, produce steel grades with Iarg'est W_ire m_i_”s _in
higher tensile strengths, and improve the quality of its rolled
steel products. With an annual steel capacity of more than the world.

700,000 tons, Keystone operates one of the largest wire
mills in the world. The current project is part of an ongoing
modernization campaign being implemented by Keystone to
expand into markets for higher value-added products.
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News Flashes

Acciaierie Venete S.p.A. Italy

JSW Steel Ltd. India

In October 2014, the hot test phase began on the new
blooming stand designed and supplied by Siemens VAI.
The blooming stand is capable of rolling 110 tons of
blooms per hour with a weight of up to ten tons and with
diameters between 350 mm and 600 mm.

Companbhia Siderirgica Nacional (CSN) Brazil

An order was received for the modernization of a process-
optimization system of the continuous casting machine
CCM 4.

Dragon Steel Corporation Taiwan

Three ladle turrets will be outfitted with ladle lid manipula-
tors that will automatically place lids on the steel-filled ladles
for improved heat retention and greater personnel safety.

Gerdau S.A. Brazil

The performance tests were successfully carried out for the
unpacking device for flat bars at Gerdau'’s steel mill in Mogi
das Cruzes in the state of S3o Paulo. This device, installed
in the cooling bed section, allows the bars to be separated
in an orderly manner following the completion of retarded
cooling to achieve the desired metallurgical properties.

Ilva S.p.A. Italy

The FAC* was received for the modernization of two sinter
coolers that Siemens VAI carried out at the llva steelworks in
Taranto, which is the largest steelworks in Europe and man-
ufactures some 30% of the steel used in Italy. The sinter
plants can produce up to 11 million tons of sinter per year.

Jindal Stainless Limited India

Siemens VAl will modernize the existing EAF automation
and the third-party-supplied electrode control system with
the latest Simetal Simelt AC, MDC (Melt Down Control) and
EAF automation solutions at the Hisar plant near New Delhi.

JSW Steel Ltd. India

The new direct-reduction (DR) plant with an annual capac-
ity of 1.176 million tons was started up at Vijayanagar,
Toranagallu. Direct reduction is based on the use of export
gas from two existing Corex C-2000 modules that have
been successfully operating at the steelworks since 1999.
The hot direct-reduced iron (DRI) will be transferred directly
to a new adjacent EAF melt shop by means of the Hot DRI
transport system, which was developed by Siemens VAI
and Midrex Technologies.

Level 2 automation systems were started up at the same
site at more than 20 plant units in the SMS-1 and SMS-2
steel mills. A new order was also received for the installation
of Siemens furnace switchgear Sivac-X at Ladle Furnace
No. 1, following the successful start-up of the supplied fur-
nace switchgear Sivac-X at Ladle Furnace No. 3.

Lotte Aluminium Co., Ltd. South Korea

A contract was awarded to Siemens VAI to revamp the exist-
ing control system of a 4-high non-reversing aluminum foil
mill in Seoul with the latest version of Siroll ALU TCS.

Mahindra Sanyo Special Steel Pvt. Ltd. India

The existing third-party-supplied electrode control system
will be replaced by Siemens VAl with Simetal Simelt AC and
MDC systems at the Khopoli electric steel mill near Mumbai.

North American Héganas, Inc. U.S.A.

An order was received for the upgrading of a Simetal Simelt
AC and MDC electrode control system with the new Simetal
CMS (Condition Monitoring System) package at the Holl-
sopple plant in Pennsylvania.

Ternium Siderar Argentina

Siemens VAl received an order to replace a 200-ton LD con-
verter at the customer’s San Nicolas plant.

Visakhapatnam Steel Plant (Vizag Steel) India

Vizag Steel’s Blast Furnace No. 1 was successfully blown in
on July 30, 2014, and a production output of more than
5,000 t/d has been achieved. Rebuilding work on Blast Fur-
nace No. 2 with five stoves has already commenced.

Wei Chih Steel Industrial Company Ltd. Taiwan

Siemens VAl received the FAC* following completion of the
rolling mill modernization at the Tainan steelworks. The orig-
inal mill was installed in 1994 and in 2010 precision rolling
equipment was added in a modernization project.

The latest project comprised the installation of a new
bar-in-coil line for an annual production of 500,000 tons
of rounds in carbon- and quality-steel grades. The maxi-
mum bar diameter is 42 mm and the maximum coil weight
is 2.1 tons.

*FAC = final acceptance certificate
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Siemens VAI offers a broad range of solutions to lower
energy demand and environmental emissions in steel mills

Tapping the Hearth
Of Innovation




Simetal EAF Q'antum

shaft-type electric arc

furnace,

Tyasa, Mexico
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I 2 “The reign of fire” - scrap preheating
Fully automatic, elevator-type scrap-charging system in the EAF Quantum shaft

New technologies from Siemens VAI are helping to improve process
efficiency and reduce energy consumption throughout the entire
iron- and steelmaking production route, whether in scrap recycling,
classic blast-furnace ironmaking or in casting-rolling operations. The
result: lower resource demand, fewer emissions and an impressive

reduction in overall costs. A number of future-oriented solutions are
outlined in this article.



storm is raging in a powerful electric arc furnace
A(EAF). Every few seconds, there are deafening

blasts and hissing noises. A red-hot mixture swirls in
the furnace like lava in a volcano. The infernally hot blaze is
fed by high voltage from graphite electrodes as thick as
manhole covers, and it melts scrap into liquid steel at tem-
peratures over 1,540°C. An electric furnace of this kind
often devours more power than a small town. But the tradi-
tional iron and steel production route, where iron ores are
smelted in conventional blast furnaces, is also an energy-
intensive business. Operating at temperatures over 1,400°C,
such plants, which are typically taller than the Statue of
Liberty (93 m from the ground to the top of the torch), use
iron ore and coal to produce hot metal that is then refined
into steel in a converter.

Metals Magazine 3/2014 | Panorama

Fig. 1: Sequence of steel production
steps in the EAF Quantum - from
scrap charging to steel tapping (1 to 5)

It is thus not surprising that the steel industry — in creating
the vital materials for ships, cars, railways and bridges — also
produces a large amount of CO:z because of its demand for
energy and coal. “Steel mills account for over 6% of global
CO2 emissions,” says Dr. Alexander Fleischanderl, Head of
Technology and Innovation Management for Steelmaking,
Long Rolling and ECO Solutions at Siemens VAl in Linz, Aus-
tria. He doesn’t consider steel mills enemies of the environ-
ment, however, because products made of steel are also
indispensable tools for saving energy; they are essential parts
of wind turbines, solar energy systems and highly efficient
gas turbines, for example. Furthermore, in recent decades
steel manufacturers have been able to reduce energy input
and thus CO:2 emissions dramatically. “Some 50 years ago,
about 30 GJ were used for every ton of finished product in
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3 Furnace power-on

Europe; in 1990 it was 24 GJ; and today it’s less than 20 GJ
per ton of finished product,” says Fleischanderl. “A typical
integrated steel mill with a production capacity of 5 million
tons of end products now emits approximately 8 million tons
of COz, or 37% less than in 1960."

A quantum leap in electric steelmaking

In nearly all electric arc furnaces, the waste heat from scrap
melting remains largely unused. “Almost a third of the
energy consumed in EAF steelmaking is lost in the form of
waste gas, which has a temperature of approximately
1,400°C,” says Dr. Markus Dorndorf, Head of Research and
Development for Electric Steelmaking at Siemens VAI. “"How-
ever, energy consumption and COz emissions can be sharply
reduced in an electric arc furnace if scrap is preheated with
process waste gases.” This is the technique now applied by
the new Simetal EAF Quantum furnace from Siemens VAlI.
The first high-performance furnace of this type with a tap-
ping weight of 100 tons of liquid steel was recently started
up for the Mexican steel producer Talleres y Aceros (Tyasa).
The EAF Quantum furnace uses 20% less power than con-
ventional electric steelmaking solutions, and it also offers a
host of other benefits — including higher process speed, lon-
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4 Steel deslagging during power-on time

ger life for the melting electrodes, a more rapid amortization
and a major reduction in CO2 emissions. Figure 1 shows a
sequence of production steps in the EAF Quantum.

“But if this heat is used to drive a steam turbine, 10% of
the electricity input can be recovered,” says Dorndorf. With
this in mind, Stahlwerk Thiiringen GmbH, a German producer
of electric steel, turned to Siemens VAI, which designed and
supplied an energy-recovery pilot system based on the use of
molten-salt storage tanks positioned between the heat source
and the steam turbine, thus ensuring a steady flow of energy
for the turbine (Figure 2).

Profitable recycling of sinter waste gas

Greenhouse-gas emissions can also be cut substantially
when hot metal is produced from iron ore in the blast fur-
nace process. The potential for reduction starts with sinter-
ing. “A typical sinter plant produces more than a million
cubic meters of waste gas per hour, and the gas contains
incompletely combusted carbon monoxide, among other
things,” says Fleischanderl. But with Siemens VAI's Selective
Waste Gas Recirculation (SWGR) technology, up to 50% of
the waste gas can be fed back to the sintering process. The
carbon monoxide then serves as a fuel and thus reduces



4

the coke demand and CO:z emissions by approximately 10%.
And the lower volume of waste gas results in lower costs
for waste-gas purification too. SWGR technology has been
successfully operating for a number of years at the sinter-
ing plants of steel producers in Austria, South Korea and
Taiwan (Figure 3).

Furthermore, SWGR in combination with Meros gas-cleaning
technology removes up to 99% of the pollutants contained
in the sinter waste-gas stream — including sulfur oxides,
nitrogen oxides, heavy metals and organic compounds such
as dioxins (Figure 4). In the Meros process calcium hydroxide
and other materials are used to convert SOz to harmless gyp-

5 Tapping of steel into ladle

The EAF Quantum furnace uses 20%
less power than conventional electric
steelmaking solutions, and it

also offers a host of other benefits.

Dr. Markus Dorndorf, Head of Research
and Development for Electric Steelmaking

sum, and heavy metals and dioxins are trapped in dry adsor-
bents such as activated coke. The required additives are
blown into the waste-gas stream at a high speed. Then the
mixture of additives and waste gas is sprayed with water to
cool it down to about 90°C. “This accelerates the desired
chemical reactions,” says Fleischanderl. “The particulate
matter is separated, and since it still contains active addi-
tives, it can be recirculated into the waste-gas stream multi-
ple times.” Siemens VAl has already built three Meros plants
in Austria and China, and five additional orders were received
from steel producers in Turkey (one from Kardemir) and Italy
(four from llva).
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Fig. 2: Intermediate storage of waste heat from  Fig. 3: Selective Waste Gas Recirculation system Fig. 4: Meros plant installed at

the EAF in a molten-salt storage tank (pilot plant)

Where biology meets metallurgy

Large quantities of carbon monoxide are produced in the
blast furnace during the smelting of iron ore with coke. The
CO that exits the furnace is usually combusted in gas-fired
power plants to generate electricity at an efficiency rate of
only 40%. However, this efficiency rate can be substantially
increased. "With bio-fermentation, microbes can be used to
convert carbon monoxide into bioethanol and other valuable
industrial chemicals,” explains Dr. Fleischanderl. With this in
mind, Siemens VAl signed a ten-year cooperation agreement
with LanzaTech, an American gas-fermentation company, to
develop, optimize and market this technology. The ground-
breaking fermentation process developed by LanzaTech will
be utilized to transform carbon-rich offgas generated by the

“Using biology, the and stet rod
LanzaTech process =1
thus helps producers : i
to notably increase
their profit margin.”

Dr. Alexander Fleischanderl : |

Fig. 5: Flow sheet of LanzaTech’s I
bio-fermentation process to convert i u
CO gas from metallurgical plants into I
ethanol and other products
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Iron and steel production

installed at a sinter plant of voestalpine, Austria voestalpine, Austria

steel industry into low-carbon bioethanol and other platform
chemicals. Figure 5 shows a flow sheet of the LanzaTech pro-
cess. In 2012, the process was successfully demonstrated in
pre-commercial plants located in China at the steelworks of
Baosteel and Shougang. A total of 300 tons of ethanol can be
produced per year at each plant (Figure 6). Bioethanol produc-
tion from combustible process gases has an efficiency rate of
65% and does not compete with the cultivation of crops.
“Using biology, the LanzaTech process thus helps producers to
notably increase their profit margin,” comments Fleischanderl.
“Processing waste gases with this technology provides a bet-
ter internal rate of return (IRR) than when CO gas is fired in
conventional power plants.”
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Bioethanol production from

combustible process gases has an
efficiency rate of 65% and doesn’t ' Head of Technology and

Innovation for Steelmaking,

compete W.ith the CUItiVCItiOH Of CI’OpS. b Long Rolling and ECO Solutions

Dr. Alexander Fleischanderl,
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An electrifying solution for slag

Even slag, a by-product of blast furnace production, has
plenty of potential that can still be tapped. Worldwide,
almost 400 million tons of it are generated each year. In
conventional processes, when it is still sizzling at approxi-
mately 1,500°C, the slag is separated and quenched with
cold water. This results in the formation of a granular mate-
rial that serves as a replacement for clinker in cement pro-
duction. "But with a new Dry Slag Granulation (DSG) pro-
cess, the molten slag can be granulated without water,
making it possible to recover vast amounts of its inherent
heat, explains Andreas Flick, CTO of Siemens VAI. “The slag
is cooled with air. It is poured onto a rapidly turning rotary
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ig Granulation pilot plant at the University of Leoben, Austria

plate and broken apart and granulated through centrifugal
force alone.” (Figures 7 and 8) The cooling air heats up to
approximately 600°C. If the air is then fed through a heat
exchanger, its thermal energy can be used to generate
steam, which can then be directly used as a heat source or
converted into electricity. “For every ton of blast-furnace
slag, about 1.5 GJ of energy, or slightly more than 400 kWh,
can be recovered in this way,” adds Flick. “In the case of a
blast furnace, that would represent an electrical generation
capacity of between 10 MW and 30 MW, depending on the
size of the furnace.” With this solution, the need for costly
processing of cooling water and expensive cooling towers
is eliminated. Furthermore, the granulated material doesn’t



With a new Dry Slag Granulation process,
molten slag can be granulated without
water, making it possible to recover vast
amounts of its inherent heat.

need to be dried. That saves another 130 kWh of energy for
each ton of slag. In view of all of these advantages, the
Austrian steel manufacturer voestalpine and Siemens VAl
intend to build a DSG demonstration plant in Linz.

Maximum flexibility in converter steelmaking
Hot metal from a blast furnace, together with scrap, flux

material and alloying agents, is charged into LD (BOF) con-
verters and processed to steel by means of oxygen blowing.
In order to increase the ratio of scrap and other iron carriers
— such as hot-briquetted iron — that can be used in conver-
ter steelmaking, Siemens VAl engineers have developed
the so-called Jet Process. With this technology, coal, oxygen

Metals Magazine 3/2014 | Panorama

Andreas Flick,
Chief Technology
Officer (CTO)

Fig. 8: Centrifugal scattering
and air-cooling of molten

slag to granulates in the

Dry Slag Granulation Chamber

and lime are blown into the molten hot metal through bot-
tom tuyeres, while oxygen-enriched air at a temperature of
approximately 1,300°C is injected at near-sonic speeds
onto the bath using a top lance. The coal combusts within
the hot metal and releases energy, while the emitted CO
gas is postcombusted to CO2. The heat generated from the
postcombustion step is conveyed into the bath by the high-
speed, oxygen-enriched air stream. Thus, a large percen-
tage of the chemical energy contained in the coal can be
utilized to increase the portion of scrap and HBI charge
materials in the converter from about 20% to up to approxi-
mately 50%. In this way, depending on the availability and
costs for hot metal, scrap and HBI, the overall charge mix-

25



The overall energy demand can be reduced by
up to 45% in Arvedi ESP lines compared
with conventional casting and rolling plants.

Andreas Jungbauer, Sales Manager, Endless Strip Production
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Fig. 9: From casting to coiling — overview of the Arvedi ESP line in Cremona, Italy

ture can be optimized in a highly cost-effective manner.
(See separate article in this issue, pages 46 to 49.)

Non-stop casting to coiling

For a number of years now, Siemens VAI has been offering
an extremely energy-efficient technology for the production

of hot-rolled coils directly from liquid steel. Known as Arvedi
ESP (Endless Strip Production), the process was developed
and implemented at the steelworks of the Italian steel pro-
ducer Acciaieria Arvedi SpA in Cremona. Liquid steel from
the converter is not, as is usual, cast as slabs and intermedi-
ately stored, but immediately processed to thin and ultra-
thin hot-rolled strip. “The cast steel is allowed to pass with-
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out stopping through the production line, from casting to
rolling to coiling in an uninterrupted process,” explains Sales
Manager Andreas Jungbauer at Siemens VAl in Linz. “Thanks
to the continuous mode of this production line, far less
reheating is required to reach the necessary rolling tempera-
ture of 1,200°C.” As such, the overall energy demand can be
reduced by up to 45% in Arvedi ESP lines compared with
conventional casting and rolling plants. Processing costs and
CO: emissions are slashed and total yield is increased. In
addition to the Arvedi ESP plant that has been in operation
in Cremona since June 2009 (Figures 9 and 10), two addi-
tional facilities in China are expected to enter service in
2015. In the meantime, an order was received from the




Processing
costs and CO:
emissions are
slashed and
total yield is
increased.

Fig. 10: Continuous
casting automation

screen for the
Arvedi ESP process

same customer for the supply of three more Arvedi ESP
plants, which will bring the total annual production capacity
of all five lines to more than 11 million tons of high-quality,
ultra-thin hot strip. (See separate article in this issue, pages
58to 61).

Automation is decisive

Last but not least, advanced automation systems are deci-
sive for improving process efficiency and reducing energy
consumption throughout the entire steelmaking process.
“During the previous decade, the focus was always on produc-
ing more and producing faster. Now there are substantial
overcapacities, meaning that steel mill utilization levels are
often only 70% or 80%," says Fleischanderl. Technology sold
by Siemens VAl under the brand name Green Button to
numerous sectors of the industry optimizes the energy use
of industrial processes irrespective of the current rate of
plant utilization. For example, pumps and fans for dust-
removal equipment can be automatically throttled or switch-
ed off when they are not needed. Initial field tests have shown
that such steps can reduce the associated energy demand by
up to 40%. One example, says Fleischanderl, is Precon, an
automation solution that optimizes the power feed to elec-
trostatic precipitators used for converter offgas cleaning. “If
the steel industry were to use all of the currently available
Siemens VAI technologies to reduce the consumption of
energy and raw materials and to minimize CO2 emissions, it
would be doing practically everything that makes sense eco-
nomically and is physically possible,” he says.

Metals Magazine 3/2014 | Panorama

A glimpse into the crystal ball

A major breakthrough in iron- and steelmaking, Fleischanderl
believes, is only possible by switching to renewable energies.
For example, the energy demand of electric arc furnaces
could be satisfied with electricity from wind or solar power
plants. Furthermore, renewably produced hydrogen could
substitute a large amount of the coal and coke that is used
for hot metal production. Similar to these materials, hydro-
gen is both a fuel and a chemical reducing agent capable of
extracting oxygen from iron oxide in ore. In such a constella-
tion, the only thing coming out of the smokestacks of steel
mills would be water vapor. For that, of course, there would
first have to be sufficient quantities of “green” hydrogen
available. But that could be the case just a few decades from
now, according to Fleischanderl. And he believes converting
processes in steel mills wouldn’t be a major problem. “We're
already well prepared for that,” he adds.

Pioneering the future

Innovation has always been the cornerstone for progress
and prosperity. This article has presented but a few examples
of areas where Siemens VAl is actively contributing to advan-
ces in the iron and steel industry with pioneering develop-
ments. Dedication to excellence, close cooperation with cus-
tomers, and the will to succeed are the attributes that have
defined our company’s past, and which point the direction
into the future.

This article is based on a report that was first published in the spring
issue of the Siemens magazine “Pictures of the Future” (pp. 34-37).
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View the EAF Quantum electric furnace
in three dimensions on your Apple iPad

Augmented
Reality Is Here

.‘\-‘- ' -
‘“--_....'_.:___..-"—-‘ The Talleres y Aceros S.A. de C.V.

..
(Tyasa) minimill in Ixtaczoquitlan, Veracruz, Mexico

The possibility to use iPads to view 2-D images in three dimensions
allows users to get a feeling for the design complexity involved in
the construction of metallurgical plants. For the first time, Metals
Magazine is offering an augmented reality experience to underline
Siemens VAI's commitment to innovation — both for metals produc-
tion facilities and for enhancing the reader’s visual impact. The
following pages show a design layout of the recently commissioned
100-ton scrap-based shaft-type EAF Quantum plant successfully
operating at the steelworks of the Mexican producer Tyasa.
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Layout of the complete
Tyasa minimill

(left two pages) and the
EAF Quantum zoom-out
(right page)

Metals
Magic

Quantum Mini Mill app

Move your iPad
across the image to
see the plant in three
dimensions.

Download the app for iPad.
See also
www.siemens-vai.com/apps
for more information.
(Suitable for iPad 4 or higher,
and iPhone 5 or higher.)

For more information,
please contact:

Daniel Sachse,
Marketing Manager,
Electric Steelmaking

Michael W&ss,
Marketing Manager

(appsupport.industry@
siemens.com)
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Construction of the world’s largest HBI plant in
Corpus Christi, Texas, now in full swing

Go West!

e —

T L et

i
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Fig. 1: Schematic view of the Midrex direct-reduction plant for the production of hot-briquetted iron under construction in Corpus Christi,
Texas, U.S.A.

Siemens VAI and consortium partner Midrex are building a 2 million t/a
hot-briquetted iron (HBI) MIDREX® direct-reduction plant in Texas
for the Austrian steel producer voestalpine. Known as the “Go West
project,” the plant’s environmentally friendly process will reduce
iron ore using competitively priced American natural gas. The ground-
breaking ceremony took place in April 2014 and the plant is due to
begin operations in late 2015 (Figure 1).
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“With Siemens and Midrex, we have by our side
highly competent partners with proven technology.”
Wolfgang Eder, CEO and Chairman of the Management Board of voestalpine AG

States, voestalpine is participating in the reindustrial-

ization of North America by building the world’s larg-
est Midrex HBI plant. This ironmaking facility will produce a
value-added metallic briquette that will be used in the com-
pany’'s own blast furnaces and which will also be available as
a high-quality metallic product for markets worldwide.

In July 2013, Siemens Industry, Inc., USA, and consortium
partner Midrex Technologies, Inc. received the order from
voestalpine Texas LLC to build the direct-reduction plant in
the U.S., and quickly named it the “Go West project.” At the
contract signing, Wolfgang Eder, CEO and Chairman of the
Management Board of voestalpine AG, said, “With Siemens

C apitalizing on the low natural gas costs in the United

and Midrex, we have by our side highly competent partners
with proven technology.”

When it commences operation at the La Quinta Trade
Gateway site in San Patricio County, near the city of Corpus
Christi in late 2015, the Midrex plant will produce 2 million
tons of HBI per year. voestalpine is investing about €550 mil-
lion, which also covers comprehensive infrastructure improve-
ments and upgrading of the existing port facilities on the
Gulf of Mexico. The direct-reduction plant will provide voest-
alpine’s Austrian steel production sites in Linz and Donawitz
with access to cost-effective and environmentally friendly
HBI. About half of the plant's annual production will be
shipped to Austria; the remaining half will be sold to partners
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HBI is still the only recognized way to safely
ship DRI by sea, according to the International
Maritime Organization (IMO).

interested in longer-term supply contracts. In August 2014,
Altos Hornos de México (AHMSA), Mexico's largest steel man-
ufacturer, signed a five-year agreement with voestalpine for
an annual supply of 400,000-650,000 tons of high-quality
HBI from the new voestalpine location.

Core technology, engineering, mechanical equipment and
electrical systems for the direct-reduction plant are being deliv-
ered by a consortium comprising U.S.-based Midrex Technolo-
gies, Inc. and Siemens Industry, Inc. Midrex has been the
leading innovator and technology supplier of iron ore direct-
reduction solutions for more than 40 years.

Direct reduction - safer and cleaner ironmaking

Most commercially mined iron oxides occur in the form of
hematite (Fe203) and magnetite (FesO4), both with an iron
content in the range of 65% to 67%. The direct-reduction
process removes the bonded oxygen from pelletized iron ore
at elevated temperatures by means of a reducing gas that is
generated from natural gas. Reduction takes place in a
sealed, low-pressure reduction shaft, which is not vented to
the atmosphere. The iron oxide pellets are charged into the
reduction shaft through feed pipes, reduced to metallic iron
and finally discharged from the furnace cone.

Instead of using coke as the main reducing agent as in tra-
ditional blast furnaces, the new direct-reduction plant will

use only natural gas, which is much more environmentally
friendly. Carbon dioxide (CO2z) emissions will be considerably
reduced, thus lowering the carbon footprint of voestalpine’s
steelmaking operations. This represents an important step
toward the achievement of the Group’s energy-efficiency
and climate-protection objectives.

Despite its high furnace-exit temperature of approxi-
mately 700°C (1,300°F), the direct-reduced iron (DRI) is not
in a molten state. The highly metallized DRI is immediately
briquetted into palm-sized, pillow-shaped HBI and then
cooled for easier and safer transportation (Figures 2 and 3).
This briquetting step reduces the danger of product handling
compared to traditional blast furnaces where hot metal is
tapped at temperatures in the range of 1,500°C (2,700°F).

HBI benefits for blast furnace operation

The electric steelmaking production route is not the only con-
sumer of DRI/HBI. Conventional wisdom has always held that
DRI is not suitable as a significant feed material for a blast fur-
nace. However, more and more integrated steel producers
today are considering the use of HBI for their blast furnaces on
a regular basis, rather than just on occasions when one blast
furnace is down in order to increase the hot metal output of
their other furnaces. The reasons for the increased interest of
HBI as an iron carrier for blast furnace operations are as follows:

MIDREX® is a registered trademark of Midrex Technologies, Inc.

Project specifics and advantages for the local community

- | o
Mechanical equipment: Structural steel:

13,000 short tons 20,000 short tons
(11,800 metric tons) (18,150 metric tons)

Reinforced concrete:
1.6 million cu. ft.
(45,300 m3)

Roads:
540,000 sq. ft.
(50,200 m?)

Construction jobs:

800
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* Higher productivity: Primary reduction work has already
taken place outside the blast furnace in a direct-reduction
shaft furnace. More reduction gas is thus available within
the blast furnace to reduce the remaining burden, which
results in increased blast furnace productivity. A rule of
thumb is that for each 10% increase in burden metallization,
production output rises by 8%.

* Lower coke consumption: When less reduction gas is
required to reduce the burden at the same productivity level,
coke consumption is lowered. Again, a rule of thumb is that
for each 10% increase in burden metallization, the coke rate
decreases by 7%.

* Reduced CO: emissions: Iron ore reduction in a Midrex
plant is based on the use of natural gas, which is processed
by a reformer to generate a reduction gas that consists of
approximately two-thirds H2 and one-third CO. During the
reduction process, CO is converted to COz and Hz to H20. The
reduction of iron ore by means of hydrogen gas creates no
CO: at all. In a blast furnace, the major source of the reduc-
tion gas is coal, which produces mostly CO and CO2, and very
little Ha.

Fig. 2: Conveyor
transport of HBI

Safer transport and storage of HBI

Another important benefit of HBI is that it can be shipped
more easily and safely. According to the International Mari-
time Organization (IMO), HBI shipments remain as the only
recognized way to safely transport DRI by sea. IMO transpor-
tation guidelines for HBI briquettes are considerably less
stringent than those for DRI. Ships with DRI cargoes must
have their holds inerted with a non-reactive gas such as
nitrogen. Maintaining the required nitrogen gas level can be
costly over long voyages, such as during ocean crossings.

The insurance cost for HBI cargoes is also considerably
less than those for DRI shipments. HBI can be stored at
almost any location, much like scrap steel. Contrary to this,
DRI must be kept not only out of the rain but also off the
ground in order to prevent contact with moisture, which
could lead to oxidation and combustion.

Go West, Go Forward

The Go West project thus offers an impressive example of a
cleaner and safer form of ironmaking that takes advantage of
lower-cost American natural gas. With its new direct-reduction
facility, voestalpine can reduce its carbon footprint and simul-
taneously profit from the increased global demand for HBI.

voestalpine Texas LLC:

Matthias Pastl, Head of Corporate Communications

& Environmental Management

Midrex Technologies:

Christopher Ravenscroft, Manager Global Marketing/Communications
Siemens VAl:

Christian Bohm, Head of Sales, Smelting and Direct-Reduction Plants
Johannes Rothberger, Technical Sales Manager

for Direct-Reduction Plants

Erwin Unterauer, Commercial Sales Manager

for Direct-Reduction Plants

For more information, please refer to:
www.voestalpine.com/texas
www.midrex.com

Fig. 3: Close-up view
of HBI product
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Heatopt - an intelligent and holistic process-control system
from Siemens VAI for optimized electric steelmaking

Mastering the
Realm of Fire
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assuring profitable
electric steelmaking.

Fig. 1: Simetal EAF Heatopt:
a milestone development for improved
process control in electric steelmaking
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Simetal EAF Heatopt process model —

Examples of integrated Heatopt submodels: . s gy -,
1) Heatopt (holistic energy and transparency optimizing) '
2) Lomas (low-maintenance gas-analyzing system)
3) SAM (single-air measurement)
4) SonArc FSM (foaming slag manager)
5) SlagMon (slag monitoring system)
6) RCB Temp (Refining Combined Burner with temperature
measurement)
7) SonArc CSM (condition-based scrap melting) Fig. 4: Simetal EAF Chargeopt automates and
8) ECS (electrode control system) optimizes the charging of scrap into the electric arc furnace
at Riva SAM Neuves Maisons, France




ost control solutions for the EAF deal only with
M specific subsystems: burners, electric-arc power,

postcombustion and carbon injection. These inde-
pendent subsystems are usually regulated by time or energy
factors. However, an isolated approach toward achieving
automatic operation can lead to a waste of resources, such as
electrical power and chemical-energy input. Even for an expe-
rienced operating staff, it is difficult to consider all of the rel-
evant factors for assuring profitable electric steelmaking.
Simetal EAF Heatopt from Siemens VAI supports an optimized
furnace control by simultaneously taking into consideration
all measurement values and prevailing conditions (Figure 1).

Model description and benefits

Heatopt responds to continuously changing process condi-
tions in the EAF such as different scrap compositions and
arrangements from charge to charge. Such changes cannot
be managed by means of conventional non-dynamic set-
points where rigid control diagrams based on time and
energy are used. Furthermore, the use of sophisticated
measurement techniques and condition-monitoring sys-
tems is required in order to achieve a deeper understand-
ing of EAF processes.

Figure 2 shows the main features of the Heatopt process-
control system and the associated submodels, which provide
a dynamic view of the process in addition to material and
energy flows. Scrap and material handling, as well as energy
recovery, are included in the system. The Heatopt system
thus offers a complete holistic approach that also includes
upstream and downstream process steps. This, combined
with intelligent control algorithms and process guiding at a
high level of automation, provides the operator with the
ability to fully handle, modify and optimize electric steel-
making operations.

Heatopt manages the electrical and chemical power input
of the EAF applying closed-loop control. It regulates the
transformer and reactor rates and the impedance setpoint
on the basis of real-time process conditions. Continuous
monitoring of the furnace offgas composition, offgas flow
rate, and the level and distribution of slag are taken into
account. From this data, Heatopt optimizes the input of nat-
ural gas and oxygen for refining and postcombustion, as
well as carbon and oxygen for slag management. Additional
benefits of the system include the monitoring and control
of greenhouse gas emissions and improved safety that is
achieved by the detection of potentially hazardous condi-
tions such as water leaks in the furnace (Figure 3). Different
features, components and benefits of Simetal EAF Heatopt
are described in more detail in the following.

Automated charging

A recently designed laser-based measuring system known
as Simetal EAF Chargeopt enables the scrap bucket on the
transfer car and the location of the charging crane to be
precisely positioned, ready for charging (Figure 4). The
bucket is automatically hooked by the crane, lifted from the
car and transferred to the furnace, where automatic scrap
charging takes place. This operation is directly linked to fur-

nace control, especially to the roof movements, to mini-
mize the charging time.

Following the “next bucket” signal from the Heatopt con-
trol system, scrap is located and the bucket charged on a
just-in-time basis according to the melting progress. Scrap-
yard management is also closely coordinated with the EAF
melting process. Simetal EAF Scrapopt, a new automation
system for scrap yards, obtains its information from Heatopt,
while the charge calculation provides the correct scrap
composition and scrap layer sequence ready for the auto-
mated charging control system.

Melting progress

Melting is supported by tools to measure and monitor tem-
perature, melting progress, offgas composition, possible
water leakage and tapping control. A new contact-free
temperature-measuring system, Simetal RCB Temp, is fully
integrated into the long-established Refining Combined
Burner (RCB) technology (Figure 5). As such, it is no longer
necessary to insert lances through the slag door. Strict con-
trol of the furnace temperature by control models is the
basis to achieve consistent process operations and repeat-
able results, enabling the exact tapping time to be pre-
dicted during furnace power-on. Benefits can be summa-
rized as follows:

Benefits of RCB Temp

* Reduced operating costs and required
consumables

e Substantially increased personnel safety

* Higher furnace productivity with reduced
power-off times

* Consistent process parameters for
repeatable results

* Decreased energy consumption through
accurate determination of the ideal furnace
tapping time

SonArc CSM (Condition-based Scrap Melting), an add-on for
the electrode control system, observes in real time the melt-
down behavior inside the furnace and adapts the electrical
setpoints to provide process-oriented control of the electrical
power input. It also determines the optimal point for charging
subsequent buckets of scrap and provides real-time visualiza-
tion with the potential to show any loss of arc shielding result-
ing from scrap movements such as scrap cave-ins.

For optimum slag foaming, SonArc FSM (Foaming Slag
Manager) controls carbon and oxygen injection. Slag 