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EXPLANATORY NOTES 

The folloving abbre•iations are used: 

!'IMS TABBIN INSTITUTE FOR METALllJRGICAL STUDIES 

IECC INDUSTR:AL ENERGY CONSERVATION CENTRE 

Mand T MONITORING AND 'l'ARGE:I'ING SYSTEM OF ENERGY MANAGEMENT 

D. En. U.K. DEPAR~EN'!' OF ENERGY 

E'I'S'J U. K. ENERGY TECHNOLOGY SUPPORT UNIT - HA.RWE::::.L 

?~E?J..CE 

~·!·..:ch o:' E:1e:::-gy Ma!1agement, Elnd in :;:iart ic:ilar, ~-!o:-:i to:!"ing and Targeting 
i.> "a statement cf the obvious", but needs no apology because a:~ that:-

:t is !"lot high technology! 

:t is high common sense! 

:t is ~high cost! 

It can be, highly profitable! 

:t is good manager.ient ! 

::nergy must be managed and needs a si~pie but reliable structure to 
allow this to be done. Monitoring and Targeting provides such a 
structure. 
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Af>STRACT. 

froject Rf!ference DP/El.iY/83/001 

Thia short mission (two week~ including.travel etc.) hRd as its main 
objective, the introduction of Uier~y mar.avf!ment techni·ues, bRsed on 
recent experience in the United Kingdom, to the staff of the Industrial 
Energy Conservation Centre, attached to thP Tabbin Institute for 
Metallurgical Studies, and to a number of re~res~nt~tives from industry. 

The principal feature was the explanation of "Monitoring and Targetins" 
as a low cost mechanism for improving the ma~.agement (and therefore costJ 
of energy, in whole industrial sectors within a reasonably short time­
scale. 

Because of the background of the author, the Iron and Steel Industry 
was used as the example, but it was emphasi=e'"" that "konitoring and 
Targeting" applies to all industries and that it concentrates on 
management rather than en technology or capital investment in new plant. 

The principal ~ecommendations are 
1/ to bring to the attention of senior people in Government and Industry, 

the fact that a strategy exists for achieving economies in wide areas 
of industry, at modest cost. 

2) to use and modify the expertise being ~eveloped in the Tabbin Institute 
to assist in the introduction of moni~oring and targeting into Egyptian 
industry. 

3) to stucy the information on iron and steel industry energy performance 
norms, or "standards" presented by the author riurin~ the mission, and 
to prepare similar preliminary information for Egyptian industry in 
order to assess its relative performance at the present time. 

4) to introduce some method of usi~g true energy costs in order to assess 
management performance and to provide greater incentive for improvement. 
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INTRCDUCTiotl. 

Programme of Mission. 
A.. Seminar on "Energy Management Techniques in the !ron and Steel Industry" 

This was based on the following two papers which form appenaices to 
this reoort. 
"'C:nerE)y Management in the British Steel Cor;:oration" by F. J. Feltoe. 
"Energy Management in the Steel Industry - surmounting the Barriers 
to Technological Improvement" by F. J. Feltoe. 

B. Seminar on Energy Monitoring and ~argeting Programme in the Steel 
Industry. 
Based on recent U.K. experience. 

C. Comparative study for Egyptian and international ener~y consumption 
norms in the iron anc steel industry. 

D. Visits to:-
:E:l - Nassr Forging Co. 
Egyptian Iron and Steel Co. 
Delta Steel Plant. 

Comments and Results of kission. 
As the above programme had to be compressed into five working days, items 

C. and D. were brief, and concentrated upon handing over a considerable amount 
of information and literature, including norms or "standards", which the 
author had prepared. The collection of similar information from the 
Egyptian steel industry should be undertaken as soon as possible. Limited 
comments on present performance are made in Section D. 

The ~rogramme was modified from t~e original, which made specific 
reference to t~e textile industry. !herevised programme, however, whilst 
using the Iron and Steel Industry as an example, was intended to introduce 
energy management techniques •hich could be applied to all industries. 

Despite the brevity and alteration of the programme, the result appeared to 
be very successful. The papers anJ infLrmation were enthusiastically received, 
ar.d, in particular, the conce;t of monitoring and targeting was grasped keenly 

- as offering an aflproach, which had been given much priority in ~~e U.K. and 
could be considered, in igypt, as a possible basis for achieving improvements 
in industrial energy performance on an industr~-wide (i.e. "Strategic") scale. 
It was agreed that "H. and T. 11 could complement (a) previous missions dealing 
with specific technical matters, {b) the present technical training and support 
activities, more related to high-cost investment in plant and equipmant. 

The effect of subsidised energy prices in Egypt was reported to be, that in 
the Yarious iron and steel works, energy represented no more than 5% of total 
o~er11tir.g cost. This contrasted shar~ly with 15".,c:/3~,., in the U.K. The latter 
is in so111e t..:l~es, higher t.han labour costs, and provides urgeat incentives to 
manageme~t to reduce energy consu~ \on. 

It i! possible to operate a monitoring and targeting programme using only 
energy units {Gigajoules: Kilo-caloriea, therms etc.) tut ~(perience in the 
tt.K., is that ~ is bettt>r understood and more effective, as ca -:..asis for 
manage~ent action. 
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The folloving sums up the "raison d'etre" for monitoring and targeting. 

'!'0 ~JIANAGE A.~Y'!'HING, ONE MUST MEASURE IT, AND THEN AGREE CURRENT STANDARDS 

AT WHICH TO AIM: FOLLOWED BY THE ESTABLISHMENT OF TARGETS FOR LONGER TERM 

D!FROVEJIENT. 



RECCMMENDATIONS 

1) liring to the attention of senior peo~l~ in Government and Industry, that 
the ''Monitoring and Tar~eting" method o! Energy Management offers a 

mechanism and stra.tegy for reducing industrial. energJ usage wi 1:h only minor 
expenaiture on installing the system. It provides a numerate basis for 
decisions on operating practice an~ on piant invest~ent (to achieve further 
savings). 

Further study o! ~.K. ex~erience is recommenued, followed by a pilot 
programme in selected industries 

Line-Management accountability for ener~-y performance requires oarticular 
attention. 

2) Use and modify the Tabbi~ Institute (and similar bodies) ~rairu.ng programmes 
to help implement energy management techniques, including "monitoring and 
targeting" in industry. This could cover the introciuction of the system.:. to 
selected works and tle "auditing" which forms one step in the assessment of 
energy perfor:nance. 

Consideration could be given to the tr.•ining of a "technician" gra'.!e, to 
assist the ~ore highly-qualified staff in fi!ld-~ork at various icdust~ies. 

3) Study and apply the information on iron and s~eel industry energy standards, 
(or "norms") SUDplied by the author, a:!d, as soon as possible, collect a 
similar set of da~a for selected Egyptian iron end steel works. 

This may involve a study into the means of es.'.ablishin5 these standards 
(eg. as in "standard CoBting" systems). 

4) Consider means of introd~cing true (int~rnational) ene•gy costs into 
mana~ement i~for:nation syste~s, in ord~r to sharpen the incentives for 
appropriate management actio~ to reduce energy consum~tion. 

5) Establish a stock of basic f~ow instruments (in additicn to those in the 
energy bus) for the short-term measurement of energy usa~e in factnries 
partici~ating in a M. & T. ?rogra~me~ 



MAIN REPCR':' 

A. ·•Energy l'ianagement Techniaues in the Iron and .5teel Industry''. 

This seminar was based on the two papers re~roc!uced in full as a~oencices. 

The~e give considerable detail on the energy mana~ement policy, and 

pnctice, of the British Steel Cor~oration and the U.K. :t-rivate Steel 

Sector, and on the opportunities for, and obstacles to, achieving 

improvements. 

The following section oi the re~ort baa;, therefore, been kept short 

to avoid re~etition, and simply summarises the contents. 

First Facer. 

1. Overall energy costs for the whole corcoration amount to £78o million 

(sterling) per year, representing up to 35~ of all operating costs, and 

approximately L~ (sterling; per tonne of liquid steel. 17~ savin~s arp 

believed ~ossible • 

.... or this, 47,.. is "coal-based energy" and the percentage is being increased 

as a matter of policy. 

3. Enerk-Y consumption in main processes, totalling 21.75 Giga-joules per 

tonne of liquid steel is analysed. The total recresents a 27'-~ improvement 

over 18 years, and, again for the •hole British Steel Cor~oration, will 

soJn achieve less than l'GJ/tonne liquid steel - a good international 

standard. 

It. Energy management is assisted by the tracition of "fuel departments", and 

by the use of standard costing systems. 

5. "Policy Factors" (as compared with technical factors) affecting energy 

performcince are explained. 

p. "Operational Factors" (i.e. within the control of line management; are 

listed. 

7. R~gh ca~ital cost possibilities (i.~. those~ likely to be nursued) are 

list~d, followed by details of lower cost measu~es which are in hRnd. 

Note that this ~ection is amplified in a paper by ''Hansrani", left with 

the Tabbin Institute. 

8. Mon~ toring at Cornoration llnd ':iorks levP.l. 

Thid s~ction was d~slt with in the s~cond s~minar on monitoring and 

tdr~eting, (see Section C ~nd D). 
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9. Swmnary of B.S.C's energy management policy, including the vork of the 

"Energy Utilisation Committee", and the diversion of research efforts 

from "pure research", to energy auditing. 

10. Particular reference is made to the role of line management as compared 

vith that of the energy specialist i.e. the need for the former to accept 

responsibility for energy usage and cost. 

Second Paner 

This lists, in considerable detail the typical energy performance and 

opportunities for improvement in all the main and secondary processes 

of 

It vas supplied to all attending the seminar as a reference source, vith 

present and f~ture perforir.ance listed ~herever possible. 

Briefly, the obstacles to further improvem~nt vere also revieved (eg. 

the return on capital c::msidered acceptable) vi th the suggestion that 

energy conserration investment is essentially a lov-risk invest~ent 

and shculd therefore be syn:pathetica.lly considered for "longer-pay­

~ack" capi:a.l development. 
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B. "Energy Honitorinsr and Tare:eting Programmo!·'. 

Backirround to M. & ·r. 
This should b~ considered a& being at the heart of the mission as it 

reoresents a cornerstone of oresent U.K. energy conservation oolicy, 

having evolved after the sys~ematic introduction of several other types 

of incentive, by the Department of Er~rgy. Details and many examples of 

the following measures were left with the Tabbin Institute ~nd outlined 

at the seminar, as background to the more recent introduction of the 

"monitoring anci tare;eting" methods of energy lll!Ulagement. 

1. "Energy Thrift Surveys":- Brief industry-wide reviews, by independent 

consultants of the energy situation in approximately 45 industries. 

c. "Energy Audit Surveys":- Comprehensive and detailed examinations by 

Dept. of ::nergy Technical 5taff (Z.T.S.U. at Harwell) of the energy 

position in several selected industries. 

3. "Save It!! Schemes":- Publicity drives intended both for industry and 

the general public, including the ~ublication of guide-line booklets 

on many energy topics (eg. insulation; steam usaie; boiler practice etc.) 

4. "Subsidised Audits" by independent consultants (SQ';: 01 cost) 

a) Short eg. one/three days 

b) Detailed fifteen days 

5. "!:emonstration ?rojects":- ;.;here 25% of capital coet is provided for tae 

introductiou (or new apDlications) of novel energy-saving equipment. 

The resulting experience must be mace available to other industrial 

users. 

6. "Energy kanage:nent":- the monthly newspaper of the Dept. of ~ergy, 

publicising much information on energy conservation in the U.K. Co~ies 

were left at the seminar. 

7. ''Breakfast Specials":- this is the vital, personal effort of the U.K. 

Secretary of 5tate for Energy (at present, Mr. Peter walker) to bring 

forcibly to the attention of too industrial management, the savings and . -
orofit improvement which can result from ener'O'-&dving. 

The method is that a team, headed by the Secretary o! State adcresses 

large gatherings (~00 to ~00 people) o! senior industrialists, at early 

morning meetings at various towns in Bri tRin. This ''preoarP.s the ground" 

at. top level for the acceotance of enerKY conservation measures as and 

when they are introduced in respective industries. 
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Objectives of ~. & T. 

The main objective is to achieving energy savings auickly, over wide 

areas of industry. without heavy expenditure of capital, by the systematic 

adoption of simple measurement of enerp:y usa.,e, and the subse1:;,ient 

adoction of weekly, or monthly standards, at which to aim. This is 

followed by the identification of lonF:er-term "tar:i:et-savings" throu;i;h 

changes of plant or practice. The acceptance of responsibility for the 

energy performance and cost by line (i.e. operating) mana~ement at senior 

and department level as compared with the specialist energy managers, is 

critical to the eucess o! the monitoring and targeting. 

How M. & T. is introduced to Industry. 

1. Sectcrs are i~entified. In the U.K. at present, they include 

a) raper and Board 

b) Textiles 

c) Ferrous ~etals (~rivate Steel Sector: Drop Forgings; Iron Foundries 

and Steel Castings) 

d) Non-Ferrous Metals 

e) Aluminium 

f) Clay Frocucts (bricks and pottery) 

g) Food Industry. 

2. Each industry is approached via its "trade association" which pP.rsuacies 

several to participate ;.n a pilot rrogranune, acting as "host companies" 

3. These groups receive financial assistance to install basic instrumP.ntation 

and to pay for consultancy, which is located and introauced by the Trade 

Association (eg. using private consultants, or Resenrch Associations) 

4. The rilot study has, typically, coverP.d up to six cOl!lpanies in each 

industrial sector, and has lasted for 1~ years (see below for the metho<i­

ology). 

5. R~nlication PhaRe:- The results of each pilot study are made available 

to to the entire sector (e~. 50 companies) using a mRnuAl prepared in the 

pilot '.•hase , Rnd short - Up to three day - exr0lanatory vi:i;i ts. The 

manual i~ important in facilitating expansion of tr.~ programme to larger 

numbP.rs of factorieR. 

!t'thodology of a Pilot ?ro!ramme in the U.K. 

Note: - th1 ~ is explained in de t;d l in a typical monitoring and t."lreeti ng 



manual o1hich th~ ':'abbin Institute ·.iere sr.own in confide:tce. '!he manual 

constitutes a "child's guide" to the step by step introduction of M. tit T. 

1. 'lbe Trade Associ"'ltion becomes the ''contrP.ctor" res':.Jonsible for carrying 

throu~h the proe-ramme. This is import~nt as these ~ssociatior.s have the 

confidP.nce of ~heir me~bP.r-fir.ns. 

2. It appoints consultants (?ossibly aes~~rch Associations) to actually carry 

out the studies. 

3. Several "host companies" are sou€ht and the incentives explained. 

4. The full committment of top management is !coked for. It is essential 

that this is secured before proceeding. 

5. orief preliminary studies are ULdertaken, to determine 

a) the level of energy monitoring already carried out.(if any) 

t) the lay-out of works and their enerr:;y usF.~S 

c) adcitional minimal metering re~uired to analyse the works and the 

departmental energy usage 

d) the present management organisation and its degree of accountabi~ity 

for ene~~ usa~e; - ~its coCll!littment 

e) possible proposed changes to d) 

6. Design a format for reporting at all levels, from shop floor to s~nior 

mana~emen t - monthly, weekly or even "per sb.i!"t '' 

?. Collect prelimir.ary data based on existin~ mete~ing 

8. Order and expedite additional metering (could cause delay) 

9. Collect and collate da~a using new instruments 

10. ~ssess present works and departmental performance. 

11. Carry out formal energy audit (e~. assisted by the ::ner.<y "Bus"!!. 

12. Report results to departmental and ~orks mar.a~ement 

13. Agree a set of initial standards for everyday performance, and a routine 

for reporting aeainst them 

14. Agree lon~er-term chanf,es in plant or practice, in order of priority 

(and capital cost, if any) 

15. Identify "targdt" s.::.tvin~s attributable to l:hese c!1anges and a time-scale 

for their achievement 

16. "Contrc.ctor" commence~ compilation of a manual based on the experience of 

several host companies 
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17. ':'hrou£hout the above programme, ensure progress by means o! a "steering 

committee" a.nC1 site visits. 

Reolication FhasP.. 

1. The Tr~de Association, in conjunction with the Department of ~ergy, 

agre~s the programme, inclucing the much ~ limited incentives to 

be offered to participants in this major ~base. 

It is assumP.d that the ~vidence of the oilot programme will persu~de 

others th~t it is very much in their own interest (in terms of savings 

and nrofit improve~ent) to particioate. 

2. In each sector, arrange a "launch" of the rll!plication phase, preferably 

at a meeting of senior executives, called by the Trade Associates. 

3. Hake short (up to 3-day) introductory visits to each participant (consultant) 

4. Carry throu~h a formal routine of steering committ~e meetings and selectivP. 

plant visits. 

Problems Encountered (exam~les only) 

1. Failure to convince middle mana~ement that such a simple approach can 

yield results and that it dQeS not reflect upon their own performa~ce. 

2. Failure to retain the suooort of ton mana~ement, due to other oriorities 

3. Excessive data collection overwhelming existing staff. 

4. Delays in meter delivery. 

5. Occasional insistence on sophisticated systems (eg. remote reading, or 

computer-based), when a simple system would have been appropri9te. 

6. Restriction of cost information to senior management. 

7. Manual Preparation:- variable quality and input. 
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C. International Standards (Norms) in the Iron & ~teel Industry. 

The two papers forming appendices to this re~1ort, contain consicierable 

detail on standards and achievements in energy perfonr.ance, in the U.K., 

at four levels 

1. Corporate Level 

2. iiorks l.evel 

}. Departmental Level 

~. Plant Item ~evel 

These were expanded upon in the seminars by an explanation of the 

development of a statistical system for re~orting energy performance on 

a monthly basis, in the British Steel Corporation. 

This has been greatly facilitated by the long history of using "Standard 

Costing", in which, over more than t..,enty years, annual revie"'s have been 

held to establish the standards at which to aim (for !11 costs). 

In actual monthly use, the "annual" standard is further refined by the use 

of factors such as "level of output", which results in the production of 

a "flexed stanciard", and which then forms the principal aim-point for works 

manar;ement. 

Examples of typical European, Japanese anci American norms were given, at 

both of the seminars and in the specific discussions on this subject 

(Item C in the progra:nme). 

From such a brief visit it was simply not possible to express other than 

cursary opinions about the energy performance in Egyptian Inciustry, but 

much material was supplied for them and the Tabbin Institute to use as a 

basis for comparison. 

Only a limited number of senior industrial management were met so that it 

is also not possible to express a view on the level of th~ir personal 

committment to energy conservat.on. From experience in the U.K. this is of 

crucial imoortance and needs to be established from the most senior level, 

dow~wards. 



D. Flant Visits. 

F.g:n>tian Iron and Steel Company. (integrated. iron & steel works) 

Accompanied by 

Pe::sons Met 

:- Dr. Eng. Ahmed Amin :- Tabbin Institute 

:- Mr. Eng. Fekry Abou Aref :-

Mr. Eng. Rabie Rasslan :-

Director, Production 

and Energy Planning 

and Control. 

Energy Manager 

trained at Tabbin Inst­

itute.). 

The visit was confined to a meeting at which the purpose of the UNIDO mission 

(i.e. on Energy Mana~ement Techniques), was explained. Egyptiau Iron and 

Steel representatives were advised of the European and other steel industry 

norms, left with th~ Tabbin Institute, and it was agreed, would stucy these 

after the seminars, following •hie~ some comparative figures would be produced. 

'nle meeting r.oncentrated on some specific, energy problems experienced at 

Egyptian Iron and Steel, i~ p&rticular, those of the waste-heat boilers on 

the steel convecters. U.X. experience with boilers; water cooling and convecter 

gas-collection was outlined. 

Some further discussion on the organisation of the energy department took 

place later, with Mr. Rabie Rasslan, and the manager of the electric arc 

furnace department. It was ~tated that there are five people in the department, 

engaged mainly in collecting energy figures which are issued as a computer 

print-out. The cepartment had no technical role, and all operaticnal matters 

(e.g. furnace operation) were left to the production and maintenance engineers. 

Energy was said not to be a regular topic either at the departmental or works 

level manageMent meetings. 

Time did not permit further examination of the organisation of energy 

matters but this needs consideration in the light cf the advice offered at 

the seminars. 
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Delta Steel Coaroanv (::l.ectric Arc Melting Shop, Foundr1 and Rolling Mill) 

Accompanied by :- Dr. ~g. A.hm~ Amin :- Tabbi.El Institute 

rersons met :- Mr. Eng. Kahrous Hann1 :- Energy Manager (trained at 

the Tabbin Institute) 

After ex~laining the purpose of the mission, this visit consisted of a 

discussion on energy organisation and a tour of production departments. 

Organisation:- The Energy Manager has eight staff, m0&t of them trained at 

the Tabbin Institute. The majority are allocated to production departments 

vhere they advise the manager on the technical operation of plant, and also 

collate energy performance figures. 

Regular meetings on energy are held, and it is a regula!- subject at 

management meetings. Members of line management were not met, but the 

impression vac gained that there is an active consciousness of energy usage 

and costs, and that it has some priority. 

Plant. Three nev items of plant vere visited, all of which will contribute 

to better energy performance (not quantified) 

1. Continuous casting plant - about to be commissioned 

2. Rolling mill re-heat furnace - recently commissioned 

3. Steel Foundry induction furnace - recently commissioned 

The intention is to double the steel throughput of the melting shop and rolling mill 

when the continuous caster is com~issioned, and this will contribute substant­

ially to low~~ energy usage, per tonne of proc!uction. 

El Massr Forging Com~any. (Drop Forge making(~.G.)cranksbafts) 

Accompanied by :- Dr. Eng. Ahmed Amin :- Tabbin Institute 

Pt=::-sons met :- Forge Manager 

This was a very brief visit but the company and its equipment was very similar 

to many in England. The same problems were evident e.g. furnaces ~i~hout 

instrumentation and under manual control. In the U.K., the monitJring and 

targeting pro6ramme in the drop-forging sector is very relevs~t to the 

activities o! the El Nassr Forging Company, and hopefully, it will be possible 

to provide some information on this programme at a later dc.te. Ir.dividual 

fuel metering and the related production output figures would be an initial 

requirement, 
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M~EX 1 

'ENERGY MANAGEMENT 

IN THE BRITISH STEEL CORPORATION' 

If.TRODUCTION 

British Steel is one of the largest individual consumers of energy i~ the United 

Kingdom, accounting for over 20% of all industrial energy consumption, and 7% 

of the country's total energy consumption. 

At c~~rent levels of output, the Co~poration's annual energy bill is £780 

~illion, whilst that of the total United Kingdom Steel Industry approaches 

:: l, 000 mil lion. 

~"hen introducing the DepJrtment of Energy's recent 'audit' of the Iron and Steel 

Industry, the Under Secretary of Seate for Energy, Mr David Mellor, indicated 

t~at a possi~le annual saving of £130 million c~uld result from present efforts 

on energy conservation allied with further major capital investment. 

Depending upon the type of steelworks and process route involved, energy costs 

may amount to £40 per tonne of liquid steel and account, on average, :or ~~:e 

than 35% of all operating costs. 

Tilese figures indicate a clear and financially critical 'target' from which 

has been developed a three year energy plan for each of the numerous works 

within the British Steel Corporation. 
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In the current surge of effort to ~anage energy costs, BSC enjoys two useful 

benefits -

a) the existence of long-established fuel depart:eats in the larger Yorks, 

and 

b) a long-standing commitment to standard costin1· 

Th1s ~eans that 1c 1s normal ~ractice to produce standards, monitor perfort:lance 

against them, and to have the means of securing act1on, with1n the Yorks 

~hemselves. 

83sed on a cautiOLS view of 3SC's current activities, operational ?lans and 

fa1rly limited inves:ment, a saving in specific energy cost of between 71. ard 

l2% over three yea~s appears possible. However, the potential cost reductio~ 

~ent1oned by ~ ~ellor, and referred to in the Introduction to this paper, 

represents a possible !mprovement of about 17% on ?resent costs. To achieve 

th1s target, it ~ill be ~ecessary to intensify the energy management eff~rt, 

and to adopt so~e of the high-capital ~easures open =a us - for example, Gas 

recovery from oxygen steel-i:iaking, and high-top-pressure turhines on blast 

furnaces. 
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ENERGY CONSmfPTION OF MAI~ STEEi.MAKING PROCESSES 

The following table details the average energy consumption, by process, for 

all iron and steelmak!ng facilities within BSC, for the month of October 1981 

a -good- ~onth, with no interruption to pro~u~t!on as a result of holidays. 

(A number of non-integrated finishing plants were excluded from the analysis). 

P!tOCESS 

C.:i ke !-!aid ng 

Sinter ~.aking 

Pellet ~:ting 

Iron ~king 

Steel ~king 

Concast, rolling and f:nlshing 

?over Generation 

3oiler Plant 

Other Activities 

Losses 

TOTAL 

ENERGY CONSGMPTIOY PER TO~"NE LIQUID STEEL 

CJ 

2.58 

L. 33 

0.17 

9.38 

o.73 

4.55 

0.65 

o. 73 

L.22 

0.41 

21.75 

• .. 
l L.9 

6.1 

•J.S 

43.0 

3.4 

20.9 

3.1) 

3.4 

s.5 
1.9 

100.0 

It is i~portant to note that, despite the fact that cokemaklng, ironmaking an~ 

hot rolling together represent so~e 75% of the total spend, some of the best 

short-ter::a ~ossi;ilities for saving lie in the other areas. 

A breakdown of energy consump~ion by process, as shown in the above table, is 

the essential first step in producing a target for each of the principal 

processes. M an indication o; ~rogress over the years, the typic;al total o?nergy 

consU11tption shown, of 21.75 CJ/tonne of li~uid steel, compares with a 1964 level 

of almost 30 CJ/tonne, at which time the :011g tet"lll target was 25 GJ/torane. A 

substantial improvement - of over 27% - has beea achieved over the 18 year 

period, by the rationalisation of the industry, concentration oo larger vork•, 

the adoption of oxygen 1ceelmaking and, co a lesaer extent, the iatroductloa 

of coatinuou, ca1ting technology. 



PRISCIPAL 'POLICY' FACTORS AFFECTING ENERGY CONSUMPTION 

l. .:\re Furnace Steel Proport~on 

2, Energy filx 

J. Coal/Iron Ratit> 

4. Slater/Iron Ratio 

s. Iron/Steel Ratio 

6. Output Level 

7. Holiday and Shut-down Policy 

8. ?lant in service 

The energy 'penalty' associated with each of the above policy decisions needs to 

be ~ore clearly understood than in the past. 

~aergy C~osumption in any steel industry is heavily dependent upon these ?Olicy 

decisions which are often t;lceo with only secondary regard to the energy 

'penalty'. Up to now, Energy ~nagers have not played much part in ~aking these 

decisions. 

t. Arc Furnace Proport~~n~ 

Integrated ~ork~ take 84% of all energy consumed 

Arc Furnace Works 8: 

Noa-steelmaking Works 8% 

2. Energy !iix 

TI\is is highly significant, and much of the cost improvement, 

particularly in integrated works, is due to the movement towards the 

increased use of coal-based enP.rgy. TI\e use of blast furnaces as gas 

producers ls on~ example of this, and even with the stabilising of 

prices for electricity, gas and oil, considerable benefits emerge from 

increasing the coal proportion. 

J. Coal/Iron Ratio 

TI\11 reflect• the relative rate of making coke and 1roa and the 

consequent 1tocking/de1toclt1ag/1ale of coke. Thi• is essentially an 

'energy bank', but it can, and does, distort apparent energy 

consumption. 
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4. Sinter/Iron Ratio 

This reflects the burdening ~olicy on the bl?st furnaces - an operating 

decision which is not usually determined by energy considerat!on~. but 

which can signlflcantly affect energy consu::iptlon. 

). Iron/Steel Ratio 

This reflects the scr3p ratio policy and the level of lron granulation 

or plating. From an energy point of view, this is the slngle ~ost 

i~porcant ratio as it also affects the energy ·~alance' and the level of 

losses throughout the ~l3nt. 

6. Outrut level, particularly Steel Outputs 

Quite obviously, this is of great signif!cance. Perforc.ance settles 

down with well-loaded plant but, as the princ!pal jivisor for energy 

f!gures, a low steel output also e~phasises an apparent overall 

~ors~ni~g of the energy situation, particularly lf ~ill and finishing 

outputs are h!gh. 

7. Holiday Policy 

There is a need for more analysis of che energy cost associated ""1.th 

holiday hr~aks. Taking two of BSC's integrated steelworks as an 

ex~ple; during the period from ~ovember to December 1981, Llanwer.n's 

energy consumption (per tonne) rose by 13%, whereas Scunthorpe's rose 

by only 5%. ;.Jhilst there were ocher factors to take into consideration, 

le is nevertheless lncerescing co note chat the Llanwer~ ~orks took a 10 

day break whilst Scunthorpe's brP.ak was shorter. 
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a. 'Plant in Service' Policy 

For example, oper~tlooal conslderatlons such as -

!\lo blast furnaces, or three? 

Hov many soaking plts? 

How many re-heat furnaces? 

- are vital declslons froca the point of view of energy consumption. 

!his ls a :ost lmportant policy area. If these decisions on how ~~ch 

plaot is r~quired in serv!~e at any one time always have to err on the 

slde of ca~tlon c·belt and brace•·) - because o! doubtful availability, 

for exaa?le - the cost of energy vlll be l~possiblf high. Such 

d~clsloas are usually ~ade under pressure of other eveatSi nevertheless 

~o~ether wlth the following englneering and operating factors, they 

represent a ~ajor reason for our tagglng behind Ja?an on energy 

perfor:iance. As an exa~ple, the use of four rehe3t furnaces f~r a 

scheduled lo~d which only requires, theoretically, Jt furnac~s. can 

carry a heavy energy penalty; however, ~ethods exlst (such as running 

without the preheat zone) which can turn this to an advantag~. 



AREAS OF ESERGY PERFORMA&~C! SIGNIFICANTLY UNDER THE CONTROL OF ENCISEERS AND 

OPERATING MA.~ACEMENT. 

1. Plant availability 

2. Steady Ope=at1on of plant - particularly services. 

3. Maintenance and condition of plant and services. 

4. Original choice and subsequent development of plant for ~ax1mUlll fuel 

economy. 

5. Correct 'technical' operation of ~roduction plant hy operators and 

production !llanagement, including training. 

6. Operation of power plant and distribution of stea~, 3as, etc. 

7. Consequential yield losses - which carry heavy energy investment. 

8. TI\e diligent application of long-knovn techniques. 

~lone of the above state~ents is nev or original but, together with the policy 

factors, t~ey are heavily res?onsible for the short falls 1n our er.ergy 

perfor::iance cocpared ~1th that of our competitors. 

this is particularly true tn relation to Japan. Where comparisons have ~ccn 

~ade, ~uch ~ore of Japan's success is due to the above (?articularly Item S) 

than to their advantage in capital equl?~ent. There ts, at ?resent, far greater 

potential benefit for 3SC ln applying known, common-sense techniques than in 

chasing some of the very high capital lnvest~ent possibilities. 

To lend weight to the last statement, which I consider of considerable 

importance, the following are a fev examples of major capital - intensive 

developments whi~h we are currently pursuing on only a limlted scale. 

Dry Coke Cooling 

e.o.s. Gas Reeoverf 

Heat recovery from slag. 

Heat recovwry trom hot slab• 

Coal Gasification 

Coal briquetting 

Sinter cooler heat recovery 

Top-1•• turbine• for blaat furnace• 

Reat '•:=~•ry froa 1oakio1 pit• and 1lab furnace •kid• 

Coal/coke/oil lajectioa into blaat furnace•· 
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Scme less costly developments which are being investigated ~ore actively and 

which rank alongside better day-to-day O?eration in importance are'. 

Optimisation of stove control 

3last l •.Jlllidif icat!o~ 

R~heat furnace delay strategy - computer control 

Utilisation of oxygen bleed 

Stove recuperation 

Reduction in rolling temperatures ) i.e. questioning 
) 

Modifying thermal profil~s in reheat furnaces) the metall1rgy. 

Direct rolling and hot charging 

~111 heat shields 

Alternatives to steam for purging, ejection, descaling etc. 
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MONITORING AT CORPORATE (AS OPPOSED TO ~ORKS} l.eVEL 

The tw~ tables rerroduced at the ead of this paper lndlcate t~e for!ll ia ~hich 

the eaergy perform.ance of each works and each ~ajor depart~ent, has been 

reported each aonth. 

Developments are la hand to improve reporting agalnst standard, in tet':lls of 

both energy and cost - a task of considerable complexity in an organisation 

as large as asc. 

This infor111atioa - flo• tends to be used to keep seaior ~anage~ent iafor~ed 

of the broad si:uation, but is also used by the Energy Utilisation Committee -

the principal committee of Eaergy ~nagers and specialists ln the Corporation -

to help develop action program:nes and priorities. 

The following pages l~dicate some of these and so~e of the practical measures 

being introduced or considered. 



BSC'a PRESENT EFFORTS IM ENERGY MANAGEMENT 

General 

My contacts and lnfon:atioa from outslde r.~e steel ladustry suggest that ve are 

not dolng too badly in the level of effort whlch we apply, but the prlzes and 

penalties are so ~uch higher ln the steel industry that we cannot possi~ly be 

satlsflf'd. 

~e are qulte ~ell served for capltal, partlcularly for ~ediu.m slzed, rapld pay­

back schemes. !here has ~een a good increase ln the nuQber of such scheQes 

a•1thorlsed jut ;::.ere ls a continuing need to ldentlfy, qua~tlfy and ~ust1fy 

even ~ore. \ clo5e Lin~ bet~een the ~~rks fuel ~epart~e~ts ~nd those 

responsible for capital development ls essentlal lf we ar to speclfy aad 

engineer these sct-.emes quickly. They need to be done properly, and suc11 a large 

number of small to ~edlum sized schemes ls bound to be englneer-lntenslve. 

A catalyst ls needed to help operating inanagement to ldentlfy good sche~es. 

Aa Energy ~nager for each establishment ls the ideal solution but ~arks Fuel 

Technologists, Rand D 'attached staff', graduate trainees, etc., can all help 

to f1.ll chis r~te. Efforts need to be made to give some energy tralnlng to 

•• many young engineers as posslble so chat they know where to look for cosc­

saving possibilities, which they can then take on to cospletloa. 

Vorka Level 

Support fro• the top ls aa good nov aa le has ever beea. but at ~ork9 aa.anagemeat 

aad departmental level there 1• still, in ao .. cases, 1nsuff1cieat avaren••• of 

the level of loput and resource• needed to manage eoer11• With eaer11 coat• 

repruenttna 351 of total opera tin& co•t, thi• 1• 1urpr1dn1. buc there 18 1Ull 

• tendency to r•aard eaer11 aanaae•eat (or tuel techaolo11. to 11•• le lt• ol• 

a .. •) •• a aatter for the 1pec1a11at•· Aa th• 110•t ef fecti•• acctoa caa t•ke 

place ac Vorka aad departaeacal leTel l bell••• ctt.c, ac preaeac, fl•• 

prtoriti•• ••lat la de7 to day aaaa1 ... ac. (•• oppoaed to ch• cechaical a.,. 

capital area•. vttlch t•n4 co attract .or• acceaclon): 
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l. Good weekly and monthly information on eneriy use and cost, at works, 

departmental ar14 major plant item level, and regular routine meetings to 

analyse this lnf<•rmat ion. 

2. Cse of our own staff, and outside help (1.e. consultants) to increase the 

awareness, at all levels, of what needs to be done and what can be achieved 

!his is a big task. 

). Flowi~g from this, recognition of the fuel technology resources needed on 

a day to day basls to ::1anage the ex?enditure oa ~aer~y. 

4. ~taia, regain or retrain the skills and discipline of furnace and boiler 

operation. 

5. Give full value to energy cost as a factor ln production and englneerlng 

decision making • 
• 

Corporation and Divisional Level 

1. energy Utilisatloa Colll!llittee (E.U.C.) 

This ls one of the longest established and most active co111111lttees in SSC, 

meeting bi-,aonthly. As a forum for Energy !!anagers and specialises, Le 

doe• a good job la looking at coamaon problem•, and at developaeats 

worldwide. 

Over th• last tvo years, a lot of effort ha• gone lato establ1shin1 good, 

usable 1tatistic1 and lt 11 undoubtedly true that einc• April 1981, despite 

gapa, 1ater-vorks co•p•=isoaa have been .. de easier and more reliable. 

Preeeat •f fort• are bein1 coaceatratecl oa fillta1 the 1apa, aacl oa 

lacor.,orat1a1 cost 1al:>C'1Ut1oa a• well aa '1t1aJoulH' coae11~9'doa data. 

2. D1•1•1oaa1 Comaitt••• 

th••• c.aa be of particular help to ch• ... 11 "Orta vhlcb JolatlJ ha•• aa 

aaaual eaer11 bUl of o••r UO<lf, aa4 vhlcla ceDll co be overshadow .. b1 

the lace1rated WllOrk•· 
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). Use of R and D Departments 

There has been an lncreaslng and very helpful e~phasis by R & D Energy 

Departments on asslsting works with day to day problems, in addition to 

their nor.iaal research and longer term techr.ical work. Particularly 

noteworthy is the skill being developed in energy auditing. The style of 

audit tends towards ln-depth analysis of processes and the inter­

relationship of processes. and is vital for the very ~any small works who do 

not have specialist staff. 

Over the next two years, at least, these audits will be given a lot of 

priority in the R ~nd D Departments' programmes. ln order to satisfy the 

de~and for such 5ervices, which itself reflects the lcportance and potential 

value of the audits. 

One way to !~prove the results from these audits is for the works to 

allocate one or more young engineers co work with the R and D team. This 

ensures the participation of works staff, and contributes to their training 

in energy canage~ent. 

4. Internal Audit Energy Surveys 

The Internal Audit Department of the BSC, as a contribution to energy 

saving, is following a policy of conducting surveys of works steam 

distribu~ion systems and, initially, is concentrating on coke-ovens. The 

result is straight forYard, and helpful to the engineer and department 

concerned. 

A fair proportion of the R and D type audit mentioned aoove is. in very 

'ordinary' areas, such as compressed air and electricity utilisation, and 

the co~bined P.ffect of this work, together with the Internal Audit work, 

will undoubtedly contribute to a good reduction in wastage and cost. 

5. Consultant• 

The sheer size of BSC and the correspoodin& seal• of the task which energy 

managemeoc presents, must be kept in mind and, on the basis that we need to 

save ~oney quickly, there ts a need la certain areas for some consultanc­

based assistance. 
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6. !.E.C. and U.K. Energy Grant9 

E.E.C. Demonstration Project Grants offering 40% contribution to suitable 

capital scheaes and U.K. grants offering 25%, are still available. There 

is an ad~1n1strat1ve work load associated with this, but BSC 15 endeavouring 

to take ~ore advantage of this source of finance. 
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CONCLUSIONS 

l. BSC's effort 1n ~nergy management is accelerating, and ne~ds to be 

sustained. 

2. ~e know wha~ to do but by no ~eans always do it. 

). Large savings are possible - particularly in the 'low technology' areas. 

4. we should restore the for.:ier importance of fuel technology, both short teni 

and long term, in our training of enginee~s and other technical managP-~ent. 

S. O?er~t!ng :tanagers need to accept that energy cost ts 'their cost' and needs 

to be ~anaged. 

6. 
~ Tite engineer's role ls central - 1n guiding others and in providing plant 

and ?ract1ces which ;natch todays energy costs. 

7. Targets and ~eans of monitoring are rapidly becoming an accepted part of 

the Corporation's energy ~anagement effort, and they are helping to develop 

a strong forward programme of i~provements, both in equipment and operating 

practice. 
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f.NNEX 2 

Energy Management in the Steel Industry -

Sur.nounting the 3arriers to Technological il!lorovement 

I~ITRODUCTI CN 

The annual energy bill of the steel industry in the United Kingdom 
approaches £1,000 million and in some sectors this represents up to 35% 
of all operating costs - a clear and financially critical target. 

:'he :epart:nent of 2nerg-J' s recent audit indicated ?OSsible s:::.•rings of 
£130 ~illion ~er annum, amounting to about 17~ - by a co~bination of pres~nt 
energy conservation efforts and the introduction of further substantial 
capital in~est~ent. 

Analysis ;rithin British Steel shovs that present efforts are likely to 
produce savings of betveen 7% and 12~. depending on the sector being consid~red, 
so that a substantial proportion ;rill only be ac!'!.ieved if in·rest:nents, 
presently considered too long teI"!!l, are ?roceeded ;rith. ':'his is ?erhaps the 
::::est obvious barrier to technologic<Ll improve!!!.ent and ~me W"hici:. ·Jill be 
sur::::ounted only if the lov-risk nature of energy ccnse!"'ration invest~ent is 
:-ec~gnized and attracts the necessary capital. 

:t is essential to establish ~he total oicture of oossible technical 
i~orovements and ?art 2 ~f :~i3 ~a~er ~tt~mnts ~o iienti~· ~ost of the =an· 
~ossibilities, ranging from coke-making to final ~inishing operations. ?i~ure 
l, cay help to focus on the extent -:o •.1hich 7ar ious products use energy. md 
the r~lati•re usage of coal-based to other kinds of fuel. 

~cW"ever, reduction of energy costs depends upon more than technical 
ioprovement. ?art 1 of the paper brief~y discusses the role of energy 
~agement (a) in producing savings in its ovr. right, and (b) in establishing 
an order or priority for the technical changes listed in ?3.rt 2. 

? ART 1. !nergy ~.fanagement 

It is assumed perhaps optimistically that, at 35% of all operating costs 
energy has nov earned the right to be recognized as a management discipline, 
and that operating ~anagement (as distinct from engineers and technical s~pport 
staff) W"ill take it on board as "their cost", along •Jith labour and yield 
costs. 

Policy Factors 

Energy consumption in the steel industry is heavily dependent upon a 
number of policy decisions, ~hich are usually taken at high level, and ·.rith 
only 3econdary regard for the energy "penalty" associated Yith them. A first 
step :,,, "senior energy management" is to be avare of the cost penalty in such 
things as:-

1. The proportion of arc furnace steel in relation to steel made 
from other sources. 

2. ~e energy mix, particularly in increasing the proportion of coal­
based '!nergy. 
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3. In integrated vorks, the key ratios or coal/iron; sinter/iron and 
iron/steel. 
These reflect th..: ~-1ccess of synchronising consecutive processes on 
vhich energy savings or vaste, are created. 

4. Output level; shut dovn policy; plant kept in service. 
'!'he achievement of steady economic plant loading is, of course a 
key factor in energy cost control. 

Local ~anagement Factors 

At the next level dovn, there are a number of areas of energy 
performance which are significantly under the control of engineers and 
departmental management~ eg. 

1. Plant availability 
2. Steady operation of production plant and supporting service 
3. Maintenance ar.d conditions of plant 
4. Original choice and subsequent development of plant for maximum 

fuel economy 
5. Correct operation cf plant and the associated training 
6. Operation of paver plant and distribution of steam, gas etc. 
7. Yield losses - which carry heavy energy investment 
S. The diligen~ application of long-term techniques 

None of the above statements is nev or original, but, together vith 
the "policy" factors, they are responsible for much of the short-fall in 
our energy perfornance, compared vith competitors. This is particularly 
~:-ue in relation to Japan. Where comparisons have been made, much ~ore 
of Japan's success is cue to the above (particularly item 8) t~an to their 
advantage in capital equipment. 

~istribution of energy cost in a typical integrated works 

?recess Energy consumption per tonne liquid s~eel 
G.J. % 

Coke 2. 58 11.9 
Sinter 1. 33 6.1 
Pellet 0.17 o.8 
Iron 9. 38 4 3. 0 
Steel 0.73 3.4 
Concast, rolling + finishing 4.55 20.9 
Fower Generation 0.65 3.0 
Boiler Plant 0.73 3.4 
Other Activities 1.22 5.6 
Losses o.41 1.9 

21. 75 100.0 

It is important to note that despite the fact that cok~-making, 
ironmaking and hot rolling, represent some 75% of the total spend, some 
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of the best, short te:nn possibilities for saving ~i~ in the 'peripheral' 
arellls. Some of these •~.re operational changes of no capital cost, and 
many are simple, lov-ccst technical changes. 

Just a fev examples of these less costly technical and energy management 
developments are as follows: 

1. A more realistic approach to space··heating, and a recognition 
of the futility of attempting to heat enormous buildings. 

2. An equally realistic viev of the old problem of protecting 
stock from rust by dispensing large amounts of lov-grade heat, 
to no useful purpose. 

3. A rigorous approach to the process use of steam and compressed 
air. The practice of previous decades in the lavish use of steam, 
even though efficiently produced e~ (from blast furnace gas) and 
using the best of back-pressure turbine technologies, is no longer 
valid. 

4. Furnace dela~; strategies, together vith possible reductions in 
furnace temperatures and profiles i.e. the cost of energy nov 
forces some questioning of long established operating practices. 

5. Direct rolling from soaking pits; hot charging of reheat furnaces 
and the use of mill-heat shields. 

6. Improvements in recuperation in all plant - stoves, soaking pits, 
reheat furnaces "Ind annealing furnaces, including the vider use 
of self-recupera\.ive and ~ev regenerative burners. 

7. ~e commissioning of energy audits and surveys, including the 
diversion of R and D effort tovards this time-taking but effective 
type of exercise. 

3. The establishment of good statistics, based on the relationship of 
energy ~o output, and their scrutiny at departmental and vorks 
~anagemen~ level. 

9. '!'he training of young engineers in some of the old fuel ef~iciency 
tech.~iques and the use of these engineers as catalysts betveen 
operating staf~ and development engineers. 

It can be seen that all of these, in one way or another contribute 
to technical improvement, or to the lovering of barriers which may exist 
to their achievement. 



PART 2 TECHNICAL IMPROVEMENTS 

A. The immensely complex energy flov o~ a modern steelvorks is shovn 
diagrammatically in figure 2. This illustrates the scop~ for heat 
recovery but, as a somevhat ~~gative start to this reviev of such 
opportunities, the folloving are a fev of the high capital cost 
innovations vhich, at pr~sent are not receiving high priority in 
the U.K. steel industry. 

- Dry Coke Cooli.,g 

- B.0.S. Gas Recovery 

- Heat recovery from slag 

- Heat recovery from hot slabs 

- Coal Gasification 

- Coal Briquetting 

- Sinter strand heat recovery 

- Blast fur~ace top-gas turbines 

- Heat recovery from re-heat furnace skid cooling systems 



- 35 -

PART 2 (cont) - B 

DESCRIPTION OF PROCESSES AND EliERGY CONSERVATION OPPORTUNITIES 

COKE OVENS 

Descriution of Process 

Coal is heated, in the absence of air, in a multiplicity of vertical sealed, 
refractory chambers, using, as a cource of heat for the "under-firing", 
blast-furnace gas, coke-oven gas, or a mixture. Coke-oven gas is produced 
during this process, and is dravn off, cooled and by-products recovered, the 
gas then being distributed as a major fuel in the steelvorks, a) for heating 
the coke-ovens themselves, b) for use in other steel-vorks furnaces, c) for 
firing boilers, to produce steam, either for process use or for pover 
generation. 

After a period of hours, the red hot coke in each oven is pushed out and 
quenched to terminate combustion. 

12% of total energy consumption, in an integrated vorks, is taken by the 
coke ovens. 

Energy use and conservation (a) present uosition 

* 1. Coke (at l,JQQOC) is normally quenched vi.th vater, the sensible heat 
being lost. 

2. Effor:.s are made to programme and control carbonisation to minimise the 
energy used in underfiring and to imporve the quality of the product. 

3. Operational practice aims at minimising the loss of gas from the coke-oven 
batteries and maximising the gas made available to the vorks. 

* 4. The gas arising from the ovens is hot and has to be cooled. This sensible 
!'lea.t is lost. 

5. S~eam ~ti:isation in the coke-ovens is cpti~ised eg. by the use of stea.:::-

* . .l.. 

2. , 
J. 

* 4. 

driven exhauster fans. 

(b) potential for further i~~rove~ents 

Coke dry quenching, or alternatively, vet quenching vith heat recovery is 
possible. Both are high capital cost (less than 15% return on capital) a.~~ 
are only practised at a fev steelworks in Japan and U.S.S.R., none in the 
U.K. ~here is an increasing interest, as air pollution is reduced, but 
adoption in the U.K. is unlikely at present. 

In the former case, inert gas is continuously circulated through the hot 
coke, in a sealed car, and energy recovered as steam, hot vater, and 
Yater-gas. 
Computer control and fully programmed heating are nov being introduced. 
Disciplined coke oven management and ~aintenance are nov standard. 
Heat recovery from the hot coke oven gas is being investigated. 

I.ov boiling-point fluids are used, either to preheat the underfiring 
gas or to raise steam for paver generation. 

5. Critical evaluation of steam usage and loss is being increasingly 
carried out. 

Note: * indicates an area of potential saving. 
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SINTER PLANTS 

A mixture of iron ore, coke breeze and limestone fa ignited on a moving 
grate, or strand, the granulated sinter thus form~d, producing a suitable 
burden for the blast furnace. Ignition is achieved by burning f'uel (gas 
or oil) in a hood. The products of combustion from the sinter bed are 
dravn dovnva:cds to the gas cooling and cleaning plant. The hot sinter is 
cooled by air, on a second moving strand. 

The sinter plant typically consumes 6%/9% of all energy in an integrated 
vorks. 

Energy use and conservation (a) present position 

1. 

2. 

The use of coke breeze is minimised (vithin strict limits on the 
quality of the sintered product) in the design and operation of the 
main $inter strand. 
Energy consumption for ignition depends on good combustion control 
in the hood. 

3. Heat in the ma.in strand exhaust gas and in the sinter cooler exhaust 
gas is lost. 

{b) potential for further imnrovements 

1. Good operating practice has to continue and improve (eg. bed-permeability). 
2. Ignition-hood combustion control is becoming increasingly fully automatic. 

* 3. (I) Although main strand exhaust gas is at betveen 300°c and 350°c, 
operational. maintenance problems on heat recovery equipment are high, 
largely due to sulphur content. Gas volumes are high, but heat recovery 
- in vaste hea~ boilers - is not commonly practised. 
(II) Heat from the sinter cooler at between 300°c and 4oo0 c is recovere~ 
in about eight locations - none in the U.K. - employing various methods 
such as pre~eating the strand burden before ignition; preheating the 
co~bustion air in the ignition hoods; and ste!ll:l raising. 

As the largest conswr.er of energy in an integrated vorks (between 43% and 
55Z) the blast furnace has been the subject of many years of techni~al 
investigation. 

Descrintion of ~recess 

A ~ixture of iron ore and/or sinter, coke and limestone is fed into the 
top of the ~urnace, typically, up to 14 metres diameter at the hearth and 
about 35 metres in height. Air at up to 4.0 bar pressure and 7,000 Nm3/min 
volume is gF:nerated in turbine or electric blowers, and preheated to over 
l,Ooo0 c in stoves, before being blovn into the base of the furnace. Oil 
and oxyge~ are sometimes injected at this point. 

'!'he burden descends, and melts continuously; molten iron and slag being 
separately and intermittently tapped off. 

Hot, combustible, dust-laden gas rises through the descending burden, 
pre-heating it, and leaving the top of the furnace at about 95°c and a 
pressure of 2.5 bar. This blast-furnace gas is reduced in pressure, cooled 
and cleaned and distributed as a principal. fuel in the integrated steelworks .. 
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Energy use and conservation (a) present posltion 

l. 

2. 

3. 

4. 

5. 

For many years, the principal energy "aim" has been to minimise the amount 
of coke used per tonne of hot metal produced. This "coke-rate" vith good 
modern practice is about 470 Kg/t.h.m. Further reduction can be counter­
productive eg. oy reducing the calorific value of the blast furnace gas to 
an al.most unusable value, (eg. 76 BTU/Cu.ft; 680 Kca./m3 or 2847 KJ/M3 • 
The stoves, used to preheat the furnace blast air, are large vertical, 
"rever<;ing regenerators", fired vith a mixed BF and Co gas, selected to 
help achieve the required air temperature. Al.though one of the largest 
single users of energy, recuperation, to preheat the combustion air, 
has not been usual practice, and combustion control has been only basic. 
The pressure energy in the hot gases leaving the top of the furnace is 
not recovered.. 
The vorks paver plant is usually one of the largest consumers of blast furnace 
gas, and is the supplier of blast air to the furnace. A complex set of energy 
considerations exist, but are dealt vith under a separate heading. 
The hot slag, tapped from the furnace is vater-quenched. 

(b) notential for further imProvements 

l. The "coke-rate equation" has to be continuously optimised in the l:..ght of 
energy costs eg. currently fuel oil is not injected and an important target 
is to satisfy all of the vorks requirements vith coal-based. energy, in the 
form of E.F. and C.O. gas. 
Recuperators, preheating the stove combustion air to 200°c are becoming 
normal practice on nev plant. 

2. 

3. 

~. 
~ , . 

6. 

Severa.J. steelvorks, in Japan and elsevhere are introducing top pressure 
turbines to recover the pressure energy of gases leavin~ the furnace top. 
(Up to 35 KWH/tonne of hot metal). 
See "pave!" plant.". 
~egarded as technica.J.ly u.~proven, and of high capital cost, the recove!'"y of 
heat from slag is being investigat.ed in some parts of the vorld. ~vo proble~s 

are dust., and the intermittent nature cf the slagging operation. 
Soce smaller heat ~av~ng possibilities exist, such as the insulation of 
cold-blast air main$ r~oc the pove!'" plant to the stoves. 

?OW'ER ?LAN:' 

DescriPtion of Process 

An integrated steelvorks power plant exists:-

a) to provide blast air to the blast furnaces. 
b) to consume a..11 blast furnace and coke oven gas not absorbed by the rest 

of the plant. 
c) using these gases and supplementary firing of fuel oil, natural gas, 

or coal, to raise steam to drive the blowers, turbo-generators and 
for direct use in other processes, and for space-heating. 

d) to generate electricity "as required", this being dictated by a complex 
balance of operational needs and ccst, which differs from plant tc plant. 

Energy use and conservation (a) present position 

Most steelvorks have power plants using high-pressure boilers, and a 
combination of back-pressure, pass-out, and condensing steam turbines to 
give optimum efficiency. Steam distribution around very large are~s is 
practiced, both for heating and process use, and in some works waste heat 
boilers contribute steam to this system. 
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(b) potential for further imporvements 

'This lies in examining on a continuing basis; th~ economic balance of such 
things as purchased -v- generated electricity, the practicality of heating 
large buildings and of distributing steam to them: and the case for vaste 
heat boilers -v- recuperation on steel reheating furnaces. 

STEEL PLANT 

Descrintion of Process 

Molten iron is transferred from the blast furnaces to the steel plant in 
ladles and either stored in a large -_ efractory-lined holding vessel, or 
poured directly into the convector. Virtually all steelmaking is carried 
out by bloving pure oxygen into molten iron in a large tilting vessel 
referred to as a basic oxygen furnace {B.O.F.) 

Most steel plants vill have tvo or +hree B.O.F. vessels, each of up to 
350 tonnes capacity. Typically about 25% of cold scrap can be added to 
the hot metal charge. 

'!'he "blov", lasting, perhaps, 20 minutes reduces the carbon iI? the metal 
to, typically 0.1% and steel is tapped from the convector at about l,650°c 
for transfer to either a con~inuous casting plant, or t~ ingot moulds. 

During the blov, gas at high temperature is released from the vessel and 
must bE cooled and cleaned before flaring to atmosphere, or collection. By 
suppressing combustion (ie. by preventing ingress of air), this B.O.F. gas 
vill have a calorific value of about 243 BTU/Cu ft (2150 KCal/m3). 

The s'teel making process consumes approximately 3.5% of total energy used in 
an in'tegrated vorks. 

Ene~lr'r use and conservation (a} nresent position 

1. 

2. 

3. 

~l:axi:::um use o~ scrap is a."l i:?::;:or:ant method of reducing energy 
cQnsumption and is, at present, ~'l aim of most steel plants. 
?"ully, or partially, suppressed col"l.bustion of the gas arising 
during s'teelmaking is non:ial in the U.K., as compared vi'th earlier 
systems vhich burned the gas immediately above the convector, in 
boi:ers er vater cooled heat exchangers. Hovever, its collection 
for actual use as a fuel gas is not yet carried out in the U.K. as 
in some .Japa.'lese and European vorks. 
The balance of energy consumed is for tundish and ladle drying and 
preheating. 

(b) potential for further improvements 

1. General improvements in practice (eg. to stop heat loss etc.) vill 
Pe?"mi t a sm~.11 increase in the amount of scrap to be melted in 
B.O.F. vessels. 

• 2. B.O.F. gas collection vill be adopted vhen opportune in more U.K. 
works and further consideration may be given to evaporative cooling 
in the hoods i111111ediately over the vessel. 

* 3. There is limited scope for the adoption of high effic"ency or self­
recuperative burners in ladle drying. 

4. 7rack times to the subsequent processes can be further shortened 
(and heat loss reduced) by tight material. movement control. 
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CGNTI~ruous CAST:NG PLANTS 

Descriotion of orocess 
Preferred practice for proiucing slabs, blooms or billets, is nov to take the 
steel ladle from the convector and to cast the product directly, in a continuous 
ritbon, in a continuous casting machine. 

Energy 
1. 

2. 

1. 

2. 

conservation and use (a) nresent oosition 
2.nergy is used for preheating the tundishes throll6h vhich the steel is 
poured into the machine. 
Energy is saved inherently b~ continuous casting, as it eleminates the 
ingot heating and rolling stage. 

(b) ootential for further imorovements 
Self recuperative t;!.I"ners can be u~ed, but there is a tendency tovards 
the use of cold linings - requiring no heat to condition the refractory. 
An aim of 100% continuous casting is necessary i~ the inherent savings 
are to be realised. Other-ise - if a small aIOOunt of ingot casting, 
heating and rolling is retained, there is a strong ten1ency for this 
to be intermittent and inefficient - cancelling out the con=ast gains. 

SOAKING ?ITS (before primary hot-rolling) 

Descriotion of orocess 

After teeming, depending upon quality requirements and logistics, ingot track 
time, before charging into the soaking pit may be bet-een 2.5 and 7.0 hours. 
A typical refractory-lined soaking pit, of -hich there nay be a large ~umber, 
holds up to 200 tonnes of ingots, c~arged by crane from above. With the 
horizontally sliding lid in position, the pit is fired ~rom one end ~ith 
enriched blast ~urnace gas (108 STU/Cu. ft; 950 KCal/~~3) and the ingots heated 
to about l300oc. 

After soaking for a period at ~e?:Iperature, the charge is dra.'i/Tl and immediately 
rolled in the primary mill. 

Energy '.lSe and ·::onservation (a.) oresent oosition 
1. !rack time and heating programme are optimised ~anually. 

* 2. Air is preheated to 6oo0 c and f..iel gas to 1·oo0 c, both in :netallic 
recuperators. g,egenerat i ·re heat recovery has been used in the past, 
3lld in certain cases, -aste heat boilers are substituted. Gas te:npe~ature 
1-eaving the pits is ··~u'i.lly about 1200°c, requiring temperature dilution. 

(b) ootential_for fur~her improvements 
l. Computer controlled program:ned heating and combustion control is 

being adopted. 
* 2. Alternative methods of combined ceramic/metallic recuperators are 

being researched. 
3. Ceramic fibre linings are being adopted for soaking pit wall and roof. 

* 4. Waste heat boilers can be considered, eg. if a clear demand for steam e~ists. 

REHEATING FURNACES (before secondary hot-rolling) 

Descrioti,m of process 

In a major integrated works. there may be or,:_y bet.veen three and five re-heat 
furnaces to handle the vhole throughput, (as compared with, say up to 30 soaking 
oits). The unit sizes are, therefore, large. 

Slabs or blooms, from the continuous casting plant or primary mill are usually 
sorted and scheculed in ~ ztock yard, before charging into tre reheat furnaces, 
where they are brought up to a temperature for secondary rolling eg. to hot coil, 
billet or section. 

Several types of furnace are employed eg. (a) walking beam fur~~ces, and (b) t~? 
and bottom fired pusher furnaces for slabs and plates, (c) ~op fired pusher 
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furnaces, and (d) bogey furnaces, for sections etc. 

Energy use and ~onservation (a) preseht nosition 

1. 

2. 
3. 

4. 

1. 

2. 

3. 

4. 

Blast furnace gas substantially enriched vith coke oven gas is frequently 
used (283 BTU/Cu. ~t; 2500KCal/nm3, 10,607KJ/nm3) but some furnaces are 
oil fired. 
The product is normally charged cold into the furnace. 
Most furnaces have recuperators, raising the combustion air to between 
250°c and 500°c. 
Furnace cool~ng is normally by vater, the heat being lost. 

(b) potential for further improvements 
The choice of gas mixture and calorific value can be optimised 
(a) to improve efficiency and (b) to help the vorks gas balance. 
Increasingly, hot-charging to the furnace, and occasionally direct 
rolling, vithout passing through the furtace, are attempted, where 
scheduling and quality problems can be overcome. 
Recuperator design is being re-considered in order to raise preheat 
temperature. ?or example a ceramic heat-vheel is being developed. 
Preheating of the fuel gas is also under consider~tion. 
Evaporative cooling of furnace skids etc., which has been employed in 
a few works for many years, is being extended - particularly where 
there is a clear demand for the steam. ~aste heat boilers have been 
used quite frequently, and can be an 'il.ternative, or addition to recuperators. 

5. Mi~cellaneous ~easures·are:- better combustion control, use of ceramic 
fibres; better skid-insulation systems; programmed heating and furnace 
"delay strategy" systems. 

COLD ROLLiiTG AND ?~l!SF.I:TG 

Cescriotion of Drocess f'J.ov (after secondary hot ro 1 ling) 

1. Heavy plates: 

2. Billets/Rod and 3ar: 

3. :-'l.!tions: 

4. Flat ?roducts (Strip): 

a) Secondary rolling 

b) Acid Pickling 

c) Cold Rolling 
d) Annealing 

e) Temper Rolling 
f) Cleaning and c~ating 

(galvanising, tinning, 
painting). 

About 20% of plate production is heat treated 
in either a quenching/te:npering or a normalising 
furnace, before being cut for sale. 
The rod or bar mill, following billet 
reheating, is the last operation before 
preparation for sale. 
The section mill, following bloom reheating 
is the last operation before preparation 
for sale. 
A much more complex set of dovnstream 
processes exists than in the other products 
as follovs. 

to vide, thick, hot-rolled coil, some of 
which is sold in this condition. 
using hydrochloric, or sulphuric acid to 
remove mill scale. 
reducing flat strip to final gauge. 
softening the steel after the vork-hardening 
of the cold rolling operation. Present 
practice is to batch anneal the coils in a 
multiplicity of static furnaces, or a small 
number of continuous strand furnaces, using 
natural gas. 
to achieve final steel hardness etc. 
this is "an industry in itself" involving 
much complex plant on various sites. 



Energy use and conservation 

1, 2, 3, 
4, 

* 

* 

Plates, billets, sections 
Flat p!'oduct s 
a) Secondary rolling 
b) Acid pickling 

c) Cold rolling 
d) Annealing 

e) Temper rolling 
f) Cleaning and coating 

b) Acid pickling 

d) Annealing 

f) Cleaning and 
coating 

::LECTRIC ARC FURNACE PLANT 

Description of process 
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(a) oresent position 

etc. Jo further comment 
~lo further comment 

Energy consumed is principally steam for 
heating the pickle baths - either by direct 
injection or by acid-resisting heat exchangers. 
::ro comment required. 
The standard batch annealing furnaces consist 
of a single or multiple stack of coils which 
are covered by an inner stainless steel cover 
and then by a lift-off furnace. The inner 
space is filled with a protective gas (usually 
a mixture of nitrogen and hydrogen) and the 
other space fired by natural gas burners, 
formerly coke oven gas. An annealing cycle of 
several hours is needed. 
No comment required. 
Most processes employ steam and electricity 
as a principal form of energy (eg. electrolytic 
cleaning) but galvanising and tinning operations 
also have continuous gas-fired furnaces for 
preheating or decarborising, the raw material, 
in a protective or reducing atmosphere. 

(b) ootential for further imorovement 

Various :neasures are:- better :nanagement of 
steam usage generally, counter-flow heating by 
cascade design of the liquid tanks; heating by 
las in submerged acid resisting heating-coils, 
or by direct "submerged combustion". 
Improved burners including self-recuperative 
burners are nov being introduced, giving air 
preheat of up to 500°c, the furnaces varying 
in temperature from 700°C to ll00°c. N'nen 
continuous annealing furnaces are used, 
combustion air preheating is usual even where 
self-recuperative burners are not employed. 
Improved combustion control and programmed 
heating are being introduced. 
Radiant tube, gas-fired heating is used in 
some furnaces, and self-recuperative burners 
are being applied to these. In some cases 
(where a reducing atmosphere is required), 
convential recuperators are nov being introduced. 

Steel plants based on electric arc furnace melting, as compared with the "fully 
integrated" plants already described, exist basically to consume the scrap existing 
in the U.K. and/or, to make steel qualities that are particularly suited to electric 
melting. Modern practice is to combine the ele~tric arc furnace operation with 
continuous casting and a hot mill for wide coil, billets or sections (mini-mills 
configuration). Vacuum degassing is applied to som~ steels. 



- 42 -

This note deals only with the arc furnace and immediately associated plant, 
as the other items are as described in the previous section. Reference should 
be made hovever, to the direct reduction plant producing the Fe. pellets which 
f'orrn.s an alternative partial burden. 

Energy use and conserration (a) present position 

• 

l. Due to the energy "sequestered" in the scrap charge, the total energy 
consumption in an arc furnace based steelworks is about one third (say 
7GJ/tonne of liquid steel) of that consumed in an integrated vorks. 
There is a "macro-equation" which at present favours maximising the use 
of scrap in the industry overall. 

2. Apart from alloy steel manufacture, the "tonnage", electric arc furnaces 
are large (say 125 tonnes) and of "ultra high power" input (say 100 ~.WA). 
Input is automatically controlled, for high efficiency. 

• 3. In some furnaces, melting is assisted by oxygen injection or by an 
o:xy-fuel burner. 

• 4. For maximum energy efficiency, the furnace is used a.s a melt-dovn '..lllit 
only, refining taking place in a separate vessel - sometimes in a vacuUI!l 
degasser. 

• 5. Hot gasses, evolved from the arc furnace are extracted, cooled and cleaned. 
• 6. Scrap and pellets are charged cold. 
• 7. ?arts of the f'.rrnace a.re ·.rater cooled. 

' ~-

2. 

• 3 • 

4. 
5, 6. 

7. 

(b) ootential for further imorovements 

Advantage must be taken of electricity tariff concessions and "load 
management" contracts, including negotiations of better deals where 
possible. 
High speed melting is important in reducing heat losses and practice 
must improve this further. The use of sophisticated thermal and metallurgical 
~odels, on ~hich to base automatic control is ongoing. 
Or1ge!'l md oxy-fuel can save electric po.,..er at critical times and is 
becoming standard. This does hovever, increase the 'rolume of gasses leaving 
the :'urnace. 
~lo further comment needed. 
Reat can be recovered from the ~aste gas off-ta.~e, either by a vaste heat 
boiler, or by pre-heating the scrap. The latter is being studied and trials 
are in hand. 
Evaporative cooling of parts of the furnace are being considered. 
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Summary of Processes and Heat Recovery Operations·- continued 
Finishing Processes and Specialised Processes 

Annealing (Mild steel) 

Descrintion of nrocess 
Energy - oresent position 
Ener~ - potential for 

further imorovements 

Tino late 

Descriction of orocess 

~ergy - present oosition 

Energy - potential for 
f~r'ther improvement3 

:escricticn =f orccess 

Energy - oresent ncsition 

Energy - potential for 
further improvement 

Coating (coil-coating paint lines) 

Descriotion of orocess 

Already covered, earlier in notes. 
" " " " 

Estimated at 20% or 0.3 GJ/tonne. 

Thin gauge strip is cleaned and pre-heated 
in liquid baths, tin-coated in an electrolytic 
bath, and the coating fused in an electric, 
induction - heated furnace. 

No fuel-fired furnaces are involved. Energy 
is mainly in liquid heating and in evaporation 
to recover ti!'liling salts. 

~.fainly in better eva.porati ve techniques. No 
high temperature heat recoverf. 

Cold strip is preheated in a reducing 
h • ( ) A" -t- ~· d f' at~oso ere in ,a a _irec- ~ire .urnace 

(b) ~ indirectly heated (gas radiant tube) 
furnace. Coating is applied by passing 
through a molten :inc bath, electrically 
induction heated. Strip is then cooled. 

a) direct fired fur~aces some of poor design, 
discharge to at~osphere at very hi~il 
temperature. 
b) radiant tubes have no heat recoverJ 
equipment. 

a) Furnace design and length to be improved, 
this giving better heat recovery to the stock 
and reducing the exit gas temperature to say 
700°c. Recuperators ..-ill then be installed 
to reduce temperature further (air preheat 
only) 
b) Self-recuperative inserts ..n.11 be 
installed in the radiant tubes. 
An overall 50% improvement, at least, is 
expected ie. by 1.0 GJ/tonne product. 

Wide, cold-reduced coil, either plain or 
galvanised, (or aluminium coil) passes 
through precision levellers, folloved by 
chemical treatment tanks (cleaning phosphating) 
vhich are steam heated. Primary paint is 
applied by a "roller coater" and the coa.ting 
cured and stoved in a gas-fired oven. This 
is repeated, for the final paint coat, in a 
second coater and oven the strip being then 
cooled and re-coiled. 



!hergy - present ocsition 

:::n ".rorks ~o. 1" 

In "•.;arks ~Io. 2" 

In "·.1orks ~Io. 3" 

::nergy - potential for 
~urther imorovement 

::lectrical steels 

~escrintion of nrocess 

Energy - oresent position 
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Four coating lines exist in B.S.C., all of 
varyin~ detailed design with energy 
consumption varying from 1.7 to 2.8 GJ/tonne. 
This is a good r•~sult, comparable with the 
competition, as a result at vork already done .• 
Combustible solvent fume is produced in the 
ovens, vhich operate at about 300°c, and must 
be removed safely (avoiding explosive risk} 
but without using so m~ch dilution air that 
energy efficiency is sacrificed. 

The above is achieved only by tight management 
and instrument control on the ovens. 
It is achieved ~ainly by having installed 
already equipment to burn the solvent fume 
airectly back into the ovens, (subject()'f"" 
E.E.C. demonstration project}. A vaste heat 
boiler recovers further heat from the stock 
gasses. 
It is achieved by using a large external 
solvent incinerator, the hot gasses produced 
being passed through a waste heat boiler, 
before going to the stack or back to the oven. 

a) Adopting fur.te incineration and/or .,aste 
~eat boilers. 
b) Improving standards of control and 
operation at all vorks. 
c) It is theoretically possible to reduce 
fuel consumption to almost zero, all heat 
being derived from the solvent. 

~at reduced ~ide coil, of particular analysis 
to give magnetic as •ell as physical 
properties (varying silicon proportions) is 
annealed in a continuous roller-hearth 
furnace at up to ll00°C. This is folloved 
by cold-rolling, inter-annealing and 
decarburising in a variety of extremely long 
(eg. 700 ft.} continuous furnaces, in a 
hydrogen atmosphere. The coil is, typically­
then coated vith magnesium, dried in a 
continuous oven and then batch annealed at 
veey high temperature. The final process 
is the establishment, of a "glass" film 

·involving further coating, stoving and 
flattening. 

Tl'ds is an extremely energy-intensive process, 
the present figure of 5.5 GJ/tonne having 
been achieved by development vork over the 
last five years. This is an average figure, 
some qualities using as much as 15 GJ/tonne. 



Energy - potential for 
further imorovement 

?lat es 
:escri~ticn of ~rocess 

Energy - ~resent ~csiticn 

Energy - potential for 
further improvement 

Reheat Furnaces 

Heat Treatment Furnaces 
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The various continuous furnaces and the 
high temperature batch anneal furnaces 
(800/ll00°c, and 1250°C respectively} 
have been :nainly heated by electricity 
(radiant strip elements and radiant tubes). 

a} ~"here gas firing is invol•ed, the use 
of self recuperati•e burners has been, and 
is being, widely adopted, over 200 having been 
installed already. 
b} Partial conversion frcm electricity to 
gas offers tee ~ossibility of both cost and 
energy savings, including the use of 
recuperators or S.R.B's. 
c} High temperature annealing is probably 
the industries' ~ost intensi•e, finishing 
process energy cons~er, (up to £90/tcnne} 
and detailed technical work :~ in hand to 
evaluate alternatb·es. (eg. a) gas firing b) 
tannel :·urnaces). 
d) U.~. energy perfor!:!ance co~pares w-ith 
~orld best but it is felt that reduction a: 
over 2QJ/tonne are possible. 

After reheating and pri!:l3.ry rolling, to 
plate thickness, 30~ of ~he output goes 
directly for levelling, cutting and ~acking, 
only 20% being subject to heat :reat~ent, 
i.e. nor.!'.alising or ::i.uenching and :empering 
i.e. pla-::e ;ircducticn does net have extensi•re 
finishing processes as for coil ~d strip. 

Continuous reheat furnaces - ~efore primary 
rolling. Usually, valking beam furnaces are 
used, ·.1i th recuperators, gi •ring reasonable 
efficiences et. 58%. 
Batch Reheat Furnaces - before primary rolling. 
3ogie furnaces for their thick plate are used. 
ThesP ~ostly have air rec~peration ~o 500°~ 
ou.t ~f:'ic!.e!1cies a.re !"el~ti·rely low- (eg. ~0%) 
1ue :~ batch processes and 3cheduli~~ ?roble~s. 
=io~alising ?'1rnace5 - these are bat.:h type, 
·..1i-:h :::rotecti·re at::-tcsnhere to avoid scaling 
~d operate ~t 900°c.-
Te!!!pering :·1r.iaces - these are direct fired 
and operate at about 650°c. 

As opportune, more recuperators and self­
recuperative burners vill be adopted, but 
much potential lies in bett~r scheduling 
and furnace management generally, plus 
improved insulation. 

Ditto, the aim being to ad.ieve air preheats 
of up to 350°c. 



Billets, 3ars, Sections etc. 
Descrintion of orocess 

:hergy - present oosition 
Blooms, billets, bars 
sections. 

Energy - potential for 
f·.u-ther i:nnrovement 
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As for places the p-roduction of billets, bars, 
sections and tubes has relatively fev finishing 
processes involving the use of energy in fired 
furnaces. Comment is therefore restricted to 
the various reheat furnaces immediately before 
rolling to bars, sections etc. It must also be 
borne in ~in~ that, in any case, the rolling of 
bi:lets from blooms is being steadily replaced 
by the direct continuous casting of billets. ~ere 
blooms are required eg. ~or supplying section 
mills, these are increasingly continuously cast. 

Pusher type furnaces are used fo~ re-heating 
blooms, ahead of billet and section !:?ills, 9lld 
-alking beaI!l ~~maces for reheating billets ahead 
of rod !llld bar oills. ~·to st are :::r.odern !llld. ha·•e 
air-preheat recuperators (500°c), giving furnace 
efficiencies of over 62~. 

1) Potential exists in installing more recuper­
ators as op~ortune, ~d al3o be ~oving tovards 
evaporatively cooled skids. 
2) As for slab reheat furnaces, ~he option exi3ts 
~f installing •aste ~eat boilers, follovin~, or 
instead of, recuperators. ':.lhere there is a good 
demand for steam, this is a ~sefal ~d fairly 
trouble-free alternative. 
3) All the other possibilities already ~en~icned 
exist, eg. better combustion control, hot 
charging, furnace ielay strategies etc. 

'.·!odern practice is to ·:ontinuousl:r ::ast ?:::est 
•:Jf ':;he requirement, to slabs, this eli:ninating 
the ingot to slab rolling stage. ~at rolled 
coil is for scme qualities picked, and shot­
blasted, then directly rolled dovn to cold 
reduced gauges. For other ~ualities, an itial 
continuous annealing process is included. After 
cold-rolling, the coil is softened and descaled 
in an open, continuous g~s-fired catenary furnace 
folloved by acid pickling. As an alternative, 
it is softened in a hy~rogen-atmosphere bright­
annealing furnace, avoiding the need for de-scaling. 
?inal properties are given by temper rolling. 

Until recently, initial and final. "open annealing" 
was in simple catenary furnaces vi thout recuperation. • 
~ore recently, efficient furnaces vi.th air 
recuperators have been installed, together with 
both gas and electric bright annealing furnaces 
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'!'he re-equipping of the U.K. stainless steel 
works has already achieved substantial improvements 
but work is continuing to install more recuperators, 
and to adopt self-recuperative burners. Given 
a good work load, an improvement of l GJ/tonne 
product is readily achievable. 
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