energy scenario

This paper reviews three of Tenova's energy saving
technologies for eleetne anc fumaces and reheat furnaces arouing
that improvements in existing technologies through its in-house
R&D as well as strategic acqusitions of high performance
lechnologies best serve ils customers.

Energy efficiency, reduction af environmental impact and
lagher product quality will be the drivers of innovation in the
steel industry over the next few years. The increasing demand
for energy and its consequent increase in prices are pushing
steel companies to develop new solutions, The efficient use of
resources is an integral part of Tenova's mission and this paper
presents three examples of how Tenova is approaching the
expected new energy world scenario where oil prices are
growing far bevond USS100 a barrel with improvemenis in
melting processes in the electrie are lurnace [EAF),
environmental friendly combustion technigues and hot recovery.

EAF MELTING

The rarget for reducing electneal consumption with its
resultant abatement of CO2 emissions requires a sigmfcant
R&D effort by Tenova in EAF melting technology. The
expansion of steel production using the EAF versus the integrated
Past fumace — oxvgen steelmaking (BOF) roue has contnbuted
to a deerease in overall enerey consumption {or steel production

Some key lgures are presented in Table | 1w illustrate ths.
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Tenova’s approach to the future

Options tor further reductions in energy consumption
i the EAF are possible with improved electrical enengy
transter, better post combustion practices and by
preheafing the scrap charge.

To reach this result no revolutionary breakthrough
process 15 required bul rather the simultancous
contnbution of suitable advanced technologies and an
intelligent manggzement of the melting process,

Withim his seope Tenova offers a number of importan
key technologies:

:Continuous scrap preheating and
charging.
Tenova's propeietary lances
{or impecting oxyeen and carbon 1o optimise the
chemical package.
Ahighly reliable and well proven real
time off-gas measurement and control system

One of the most important pillars of Tenova's EAF
energy and environmental optimisation is the relabaine
af the EFSOP fNue gas analysis system. Every
mmprovement 15 based on accurate measurement of the
relevant off gas chemical composition and other process
trends, First developed in Canada by Goodfellow, over
the many years that EFSOP has been in service ata wide
number of sstes the reliabality for off-gas analvsis now
averages 97 and for the closed loop control svstem
94%,

Considering 10 installations, the economic advaniages
of installing EFSOP presently range from $3.25 1o 51,00
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per tonne good billet averaging USS2 43/tgb (Fig 1).

FIG 1 The ceonomic advarages of The BFSOP EAT mdibng rontrol system
In October 2007 Tenova Goodfellow won the 2007 Award
of Excellence of the Canadian Engineenng community for the
excellent results achieved with the EFSOP svstem installed at
the Topy Industries Steclworks in Tovohashi, Japan

Thanks 10 EFSOP sallavon, the Japanese steelworks
aclieved significant reductions m s environmental impact
making significant savings in energy consumption. The
performance of EFSOP resulted in an 5% reduction in (02
enmissions and a redoced use of non-renevable energy resources
including a 45% reduction in kerosene consumption and | 3%
reduction m coal use

One of the most recent EFSOP nstallations 15 8 the Dalmine
fumace in ltaly, where Tenova's KT oxvgen lances and KT
carbon injectons are also mstalled. Thanks to the EFSOP control
and optimisation svstem Dakmine together with Tenova s now
implementing a dynamic process control in order to reach the
end of the melung! refining process in a given time,
predetermining consumption of energy and the desired
composition of steel and slag and at the correct temperture

In the frame of energy savings Tenova Melishop Business
Limit ebgams important results worldwide

Other sites using EFSOP of special mention are ORI Manin
{ltaly) which 15 the first applicanon of EFSOP comrol o a
Consteel scrap heater and Gerdau Amenstee] Savnlle (LUSA)
which uses both Consteel and KT lances

Arvedi will be the first Customer 1o use EFSOP Consteel
and KT lances all together on the EAF of their new ESP duea
casting and rolling plam presently undéer constructon at Cremona,
ltaly to reach the best melting performances

REHEATING FURNACES

For the reheating of cast billet. bloom or slab poor to rolling
environmentally fnendly combosnon techniques are being
supphed by Tenova

Gty

In steel eheatmg furnaces thermal efficrency can be represented by
means of the Sankey dagram and if 15 expressed by the ratio between
the useful heat {to the charge) and the fuel input (Fig 2},

The main short term opportunities to energy saving and consequently
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reduction of CO2 emission are from mmproving the combushon systems
of large reheatmg fumaces

Also in this case energy saving results not from brenkthrough
technologies but ruther through the continuous development of existing
combusthion technigues

Tenova LOI halumpianti, with almost 30 vears experience in fumace
Process improyvements is answenng customers’ energy problems with
anew generation of Flexy Tech® furmaces equipped with s Flexy Tech®
burmers

The common approach to energy saving in the reheating furnaces
has been 10 imcrease the ar preheat temperature: a tvpical solution 15
the wse of conventional regenemtive burners, The drawback of this
approach 15 mereased NOw formanon with 1ts consequent environmental
impact {Fig 3)
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The Tenova LOI Ialrmipant: approsch is to wse “Hameless” combustion
to mimmmise the environmental impact. The Aameless combustion is
achieved through designing the bumer so that the miang of fuel gas
and combustion air is delayved with a high recirculation of the flue
gases. The fadmg of the visible flame comes with the high tempersture
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FIG ¢ A Reducing NOw emissions by Thanekess' comlustion

flame spots which are the main source of MOx formation Fig

£ illustrates the relationship between conventional burners and
flameless.

FlexvTech TSX MMameless burners offer the lollowing
performances:
MOx emissions below 40ppm at 3%02 i div Tuel gases,
ulira-low CO emissions (below 3 ppm;

no valves in hot air for staging;

munimuT éxcess ar operations for maamum fuel efficiency

Nk emissions not dependent on turn-down;

air preheating up to 550°C,
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These important successiul results are confirmed from more
than 1000 [lameless burners mstalled m néw furnaces or as
replacements in existing fumaces,

Fig 5 plots NOx emissions measured at Georgsmarienhiitte on
themr walking beam billet reheating fomace fitted with TSX lameless
burmners.

A step forward is achieved with TRGX regenerative Nameless
burners. This updated regenerative bumer ensures mximum energy
saving with minmium environmental impact: with reduction of
N with respect to conventional commercial Mame bumers in
which tyvpical values are NOx <1 00ppmia 3%002 compared with
<4ippm for TSX plus an energy saving of about 20% compared
to eonventional reheating furmaces equipped with a central
reciperator.

Tenova regenerative flameless burmers are available with thermal
capacities from 1. 3MW up to SMW using natural gas or COG
fuels
HEAT RECOVERY

Both EAF and reheating fumaces loose a large amount of encrgy
in eocling the furnace strugtures. [n the EAF normally the fume
ducts are water=cooled to cope with the very high temperatures
fabout 1700°C) and in many cases the energy tramsferred to the
cooling water 15 simply losl into the emvironment,

The energy losses from the Mlue gases represent about 25% of
the total input of energy considering the energy balance of a 1301
EAF Fumace (Fig 6).

FHG ;6 Eperigy bl i mn FAF (EWls't)
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In reheating fumaces the enerzy lost through coolmg the skids

Fumace typo Tagliaferri EAF {18971)

weam furmace | 1 300h)

15 about 5% which, in an average walki
ranges from 3-60W. Too many furnaces use cold water skid
coolmg without heat recovery. Some fumisces are equipped with

sysican in closed circut with a heat exchanger
: Faof Fenll and pivet on indepielent foundation

to recover heat. A growing percentage of newly bualt fumaces cool

' ynging syatem
the skids with evaporation and use the produced steam .
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o than cold water coeling and will recover up to 90% off the

PR R e e — energy otherwise lost in the waste gas duct This leads to an

amorisanon period of currently 2-3 vears

LTS T

lenova, through its sister company Techint ltalimpianti
Dewtschiand Gmbh m Disseldof, recently recemved some important

arders for kot coolimg: one for a 25300h walkmgz beam furmace at

Thyssen hrupp Steel Bochum, and the other for a 1400h EAF

LreOrgesm anenhiitte

The steam produced at Thyssenkrupp 15 used m the mtemal
network. In Georgsmarsenhitte an least 1 20h of steam will be fed
into the plant's steam metwork or led derectly to the vacuum
degassing process. Table 2 summanses the recovery system to be

emploved on the Georgensmanenhutte EAF Mue gas ductimg

Year of completicn Him
Plant typs EAF 140 t/h wath cooled Dheration of project 15 monthi
wasle gas duct
Steam Cofleciad 124

13— 203 bar satursied

Duration af praject 15 marths Steam presai

Tenova 15 truly commitied to Fmd solutions for s custiomers
Steam parameters (pressurefemperstas]  13-20.5 bar sataated stem ) -
i i iy Secovoey, S o Vicoeniontal Googbuing: Tl

obtamed through contimuous improvement using m=-house R&D

¥ : " : as well as the mtegration of some important acquisitions of

The principle of hot recovery 1s based on the production of
: technolognes

steam that can be used as process heat, district heating or for hot =

waler generaion

CONTACT

The mvestment costs of hot coolme are about 200 more than
he eSIMEnL COStS ik g &7 about 2 more thar Fonovn, RED | Via De Maeini, 53 16140 Genovn, haly Tal <30 010 S05487 §
cold water coaling and will recover about 25% of the available Fax « 30 010 G053928, s il carka ragirio® i benovags g ciin

emergy  The investment costs of hot cooling are abowt 20% maore
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