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In our opinion it is possible to stmmaarise the totality of these studies 
and their principal conclusions under the fellowing three headings 

- what is the present position and the pattern of development of iron 
and steel technology ? 

- how are the various aspects of mastering technology in the iron and 
steel industry to be viewed ? 

- and, the clearly essential question, how is the technology in iron and 
steel to be mastered ? 

I. TUE CHARACTERISTICS AND COMPLEXITIES OF l"HE DFVEL~PMENJ OF IRON Ai.'iD 
SIEEL IECHNQLOGIES 

The production of iron and steel involves a number of techniques or 
highly specific routes and processes involving the ~rocessing of a liquid 
metal at a high temperature. 

As far as our purposes are concerned the princip~l characteristics of 
these tec~-?logies would seem to be : 

- the relative rapidity of development taking place in these routes and 
processes, 

- the progressive separation of the iron and steel induatry into several 
different categories which make it possible for us to differentiate 
companies, in addition to those dealing with special steels, into a 
first, a second and, now, a third type, 

- the importance of the "maintenance" problems (general maintenance, 
refract~riea, spares) in an industry which might be termed "self­
consuming", 

- and, finally, the concept of complexity in these various installations 
and its importance where the ~eveloping countries ar2 concerned. 

I.I. Qeyelopments ic the iron and steel industry 

It is wid'!ly appreciated that the irol-1 and Stti!el industry is a classical 
ex8111ple of a heavy in.Justry, but it is often forgotten that its technologies 
ne developfog much more r..:~idly than might be imagined. 
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The following are a few examples of this : 

- the disappearance of the acid and basic Bessemer and the open-hearth 
processes for steel~aking, and the concentration of steel production 
on only two processes, oxygen refined steel and electric steel furnaces; 
these processes are the111selves undergoing ~onsiderable development, 

- the appearance of continuous casting which has now replaced practically 
all casting in ingot moulds and which is now in the process of leading 
to major changes in the Jesign of steelworks, 

the appearance of new methods for iron ore reduction, in particular in 
the solid state ("direct reduction") and now also by processes involving 
the simultaneous processes of reduction and smelting ("reduction 
smelting"), 

the development cf new mills, supplied from continuous casting plants and 
designed to meet the new needs of ir~n and steel users, 

and finally, with the same objectives i~ mind, that is to say that of 
meeting the needs of the market for iron and steel products, the major 
developments in finishing processes, ranging from improved quality 
control to various coating installations (using tin, zir.c, chromium, 
plastics, etc.). 

1.2. The separation of the iron and steel indusny into several categories, 
~ amongst which we should distinguish : 

- the .£!!.!!!E!! or first tne steelworks, ara integrated plar.t based on 
the production of pig iron, in general with a blast furnace followed 
by converting it into &teel using the oxygefi process. Such steelworks 
are generally of large size (several million tonnes per year), and such 
works are now found based on "Jirect reduction" processes, of ten using 
natural gas. The product3 from these steelworks are generally flat 
rolled or heavy goods such as beams, plates, rails, etc. 

the mini-steelworks, that is to say plants of very ~uch smaller si~e, 
ranging from annual capacities of 50,000 tonnes to : million tonnes, 
generally based on electric furnaces using scr~p. 'they generally 
produce long products, and in particular lig~' long products such as 
bars, wire rod, small sections, etc. 

finally steelwork& of tne "d~ird type", more or less "self-cen':red", 
th2.t is to say based on essential lo~al needs; these may he simple 
rolling mills or the new types of ?lant described in the report, 
depending on research work which is still only just beginning. In the 
final analysis such companies could be little more than a "service 
centre for iron and steel products" in those regions which have only a 
small consumption of steel. 

To the above should be added the distinct~o •. between normal comnercial 
grades of ~teel and high-quality ~te~ls, in partic~lar the Jpecial and alloy 

. steels which introduce another parameter. 

J.3. "Mfintenance" 

ln all industries the normal operations of maintenance or, ~o he more 
precise, the "maintenance" of the enterpriae so that it is enabled to continue 
operating, are clearly ess~ntial. 

• 

• 

• 
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This is even more true in the case of the iron and steel industry which, 
as a consequence of the employment of furnaces (~ith their various problems, 
including those of the r2fractories used) o~ of equipment •hich comes into 
contact with molten metal (such as casting ladles) or with solid but hot metal 
(rolling cylinders and other equipment),, may be termed "self-consuming". 

This is why the problems of obtaining supplies of consumables,, spares,, etc. 
are of primary importance in the iron and stee~ industry and why the ~orresp­
onding functions must be treated with the greatest care. 

1.4. Complexity 

All these concepts make it possible! to arrive at a degree of quantification 
of the "comple~ity" of the iron and steel industry In our study this comp-
lexity is evaluated : 

firstly by the unitary complexity of a given operation or a sub-assembly, 
such as a rollin& mill or a blast furnace, 

secondly by the combining of the complexities of the various unit oper­
ations which will make up the enterprise under consideration. 

The study seeks to evaluate this complexity by means of simple rules for 
combining together these unitary complexities. 

2. MASTERING TECHNOLOGY IN IRON AND STEEL 

After this brief survey of the iron and steel industry and, in partic~lar, 
its development we consider it essential to define what is to be meant by 
"mastering technology in iron and steel". 

After considering how this concept is to be defined we will endeavour to 
answer the resultant questions : 

- what iron and steel unit is being considered? 

- what has to be mastered? 

where are the principal problems located in mastering technology in 
iron and steel ? 

2.1. Mastering technology in an iron and steel plant 

From what has been indicated it can be seen that "mastery" of an iron and 
steel plant involves not just making it work (including the "start-up" and 
"c0111Dissioning" phases) but also being able to design it and, in the final 
analysis, of being able to rebuild, renovate and modernise it. 

From the outset, however, it is essential to emphasize that such mastery 
can apply only to one type of plant; it is not only too difficult but also 
undesirable to try to master all types of plant: co11111ercial steels, special 
steels, alloy steels, flat products, long products, etc. 

It :1 therefore necessary to select what one wishes to master, in terms 
of types of products and also of type of plant. 
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In this respect we must emphasize that it is highly advisa~!e to start 
by "servicing" iron and steel products and then, in the future, to consider the 
possibilities opened up by "plants of the thirci typ~11 , that is to say by self­
centred plants of small capacity, designed to meet carefully-defined local needs. 

2.2. What has to be mastered? 

From what has already been said it can be seen that it is necessary to 
master not only the "metallurgy" techniques, which need to be fully mastered 
and which cover a group of different tecjmologies of greater or lesser range 
according to the type of unit involved, but also to be able, i1• order to acquire 
this technological mastery, to manage effectively : 

the "downstream" aspects, that is to say iron and steel products, 
covering not only the metallurgical aspects but also ali the sales and 
distribution aspects of these products, 

the "upsteam" aspects, covering raw materials, and in parti~ular sources 
of energy, 

- all the "maintenance" aspects, not only keeping the plant in operational 
order but also modernising it and keeping it at an acceptable global 
level with all the disciplines this involves, such as management, 
maintenance, supplies of spares, etc. 

2.3. Where are the principal problems located in mastering technology in iron 
and steel? 

From the totality of this analysis it appears from our studies that this 
"system" formed by an iron and steel unit and its e'lviromnent and inf-:-astructures 
is a fragile one; there is a risk thac it will "break" along lines of weakness 
which we have tried to define. 

We believe that these lines of weakness are essentially linked to human 
factors, both inside and outside the plant. 

Obviously these will tend to develop at the more delicate situations or 
work stations; in general these are those of "supervision" and of the more 
specialised operatives or technicians, both, as we must emphasize, inside the 
plant and also in the many infrastructures (enterprises, public or private 
services and departments, etc.) which form toe environment of the iron and 
steel enterprise. 

3. HOW IS TECHNOLOGICAL MASTERY IN IRON AND STEEL TO BE ACQUIRED ? 

Having in this way more or less defined what is to be underscood by 
technological mastery in iror. and steel how is it to be acquired? To make 
our question even more precise how are those countries which are least advanced 
in iron and steel, and those "new-comers" who still do not possess any iron 
Bnd steel installations, to acquire this mastery? 

Before giving an answer to this question it is necessary to make two 
preliminary c0111Dents : 
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- care must be taken not to exaggerate the difficulties which this presents 
and it is necessary to demystify the problems it presents, avoiding the 
idea that iron and steel technology is both esoteric and extremely 
difficult for a "new-comer" to assimilate, 

- it is essential to reduce, as far as possible, these difficulties by 
remaining modest in not seeking, at least at first, to solve all the 
problems and, in particular, to produce all types of steel. 

Within this context it should be quite clear that: a "new-comer" should only 
start in a carefully selected and well-defined sector or "target" area. 

However even when mastering a single sector in the iron and steel industry 
it seems to us that three important conclusions emerge from our studies; these 
relate to : 

the effort which will have to be made by the new iron and steel producer 
himself, in addition to all that assistance which he can obtain, by 
various routes, from the world outside, 

- the time needed f~r acquiring such mastery, 

and finally the role which will have to be played by the various 
engineering departments (studies and new works) in this acquisition of 
iron and steel IDE.stery. 

3.1. The efforts needed in the acquisition of technological mastery in iron 
and steel 

At this point we must insist on the fact that true technological mastery 
in iron and steel cannot be bought, or s~ld, but must be acquired by the personal 
efforts of whoever wishes to obtain it. 

However it is possible to facilitate this acquisition, for example by 
purchase, by training or by obtaining licences for processes, but the main 
effort must still be made by all those persons who are involved : 

- firstly by all executives, from the directors down to the lowest grades, 

- secondly by all the personnel of the actual iron and steel plant and also 
by all the executives involved in such a development in the country 
concerned. 

3.2. Ihe time needed for this acquisition of technological mastery in iron 
and steel 

It has already been seen that this acquisition can only be effected by the 
men or women concerned by the problem, and it may thus be easily deduced that 
this is a slow process, that is to say one which will extend over several years. 

The "effective scenario" which will 3erv~ to illustrate this evolution 
for the purpose of our study (even if it may, to some extent, be a caricature 
of reality) extends over a period of ten years ! 



- 6 -

3.3. The role played by engineering in the acquisition oi technological 
mastery in iron and steel 

In conclusion we wish to ~phasize the role which the various engineering 
sectors must play in the acquisition of this mastery, that is to say through 
studies of routes an~ processes and in the coustruction of the corre~ponding 
~lant and equipment. 

Wheti1er this takes place within the works (through the engineering sections 
responsible for design work or installations) or outside through various services 
or enterprises, they need to fulfil an essential function in two areas : 

either by assisting the works in its "maintenance" by keeping track of 
all the drawings and specifications of all the equipment, and of any 
modifications made to it, 

or by allowing the works to becume modernised and so to acquire, by all 
possible "tr~nsfers of technology", various new methods and new 
products. 
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CHAPTER I 

THE FACTORS FOR SUCCESS OR FAILURE CONCEPTS OF COMPLEXITY 

After sociology had suffered many setbacks during the period from 1950 
to 1970 when trying to find the laws and norms for development modern sociology 
now approaches such an analysis with greater humility and relativism. There 
are, perhaps, models which have some reference value but there are no absolute 
laws of development (of the type of "If one raaches a state A then one will 
inevitably arrive at state B after undergoing the process P") or even any 
conditional laws (of the type of "It is only possible to reach state E after 
having fulfilled all the conditions A, B, C and D"). 

In other words it is not possible to impose development, nor even to 
progranme it with any certainty: one c~n only encourage or facilitate it, by 
showing to an increasing number of individuals those behavioural patterns 
which will increase their own development, since the developm~nt of a society 
results, as in the case of any living organism, from those interactions which 
give rise to positive resultants in respect of a very large number of parameters 
which condition individual behavioural patterns; in this way society will 
arrive at a change of state allowing stable progress which will then, of itself, 
generate development. 

What concerns us in this study is the question of analysing and evaluating 
~he sources of those difficulties which are widely encountered when grafting 
an iron and steel industry into a developing country; we are also interested 
in c3ses where this has been successful, not necessarily in the sensL of a 
full utilisation of the installed capacity but rather of ongoing progress, 
however slight, towards such full utilisation. Such progress is an encouraging 
sign that the graft has not been rejected. 

Certain setbacks are due to fundamental technical or economic faults in 
the original concept: for example inadequate local mining resources in the 
light of the intended process for producing the metal, or again a failure to 
match the production prograDme to the reality of the available market. There 
are not many cases of this kind, and they are not representative as far as 
our study is concerned: it may reasonably be assumed that such causes of 
failure could be eliminated by a minimal amount of serious concern regarding 
technical matters and policy before commencing the preliminary proje=t. 

Certain initial difficulties may be due to imperfections in details of 
the equipment, o~ again to adjustments in detail between units, such adju~tments 
not having been carried out at the time of the reception tests or because, 
for example, they have not been contractually agreed with the auppliers. 
It must be admitted, in any case and as is well known in the industrialised 
countries, that iron and steel installations will sooner or later after they 
have been contractually tested inevitably need some adaptation, adjustment 
or supplementary work done to them when faced with the reality of operation 
under the permanent conditions (this is particularly the case with storage 
facilities for the raw materials, semi-finished products, products for despatct1 
and spares of all kinds). 
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Consequently it must be accepted that operating companies must be able 
to improve their original installations. It must also be pointed out that 
our terms of reference exclude any judgements on this or that technological 
detail specific to the various suppliers, and this aspect of complexity will 
not be dealt with in our study except in terms of the necessity to associate, 
at a very early stage, the future operators with the general and detailed 
engineering. This is a point to which we will returL. Having said this we 
will enri~avour to identify, a priori, the various factors for success or 
failure, and then to consider the parameters of complexity in this industry. 

I. The complexities of techniques 

The technological complexity of the processes and of the circuits involved 
in the iron and steel inductry is a factor to be taken into serious consider­
ation, since this industry is far from being one of linear and continuous 
circuits, handling and processing materials with simple physical and chemical 
properties. 

The causes of this complexity are principally : 

- the interlinking of the elementary processes, themselves complex, so 
requiring coherent working teams, 

- the utilisation, within a component process such as steelmaking, 
continuous casting, rolling, etc., of a variety of technologies 
belonging to many cherrical or physical sciences : metallurgy, 
electricity, mechanical engineering, mechanics of fluids, thermal, 
etc., calling many aspects of know-how into play, 

- the fact that in each technology involved in the structure of a'l 
elementary process the physical magnitudes are very large : speeds, 
powers, forces, pressures, temperatures and even tha tonnages, lengths, 
etc.; these condition the operators who, starting to work in this 
industry, need to handle, control and domesticate them whilst at the 
same time ensuring their own safety as well as that of the equipment, 

- the fact th~' the iron and steel industry adds another specific charac­
teristic to tn~se degrees of complexity which it shares with other 
heavy industries: it is "self-consuming" at practically every stage 
of the process, and this leads to an ongoing struggle to ensure that 
the materials produced are not spoiled by the ~-Tear on th~ !'!"".'"••rtinn 
e~uipment and, reciprocally, that the latter is not irreparably damaged 
by the product: nothing better has been found than steel when rolling 
steel, whilst the so-called refractory materials are only relatively 
so when the physico-chemical constraints operating in the finishing 
furnaces are taken into account. 

2. The complexities of the hwnan functions 

To the above four causes there correspond some fully specific fields of 
Pct ion 

- the first demands a general organisatior, an overall control, a spirit 
of synthesis, a multidisciplinary level of intelligence and a sense 
of collective effort, 
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the second requires extensive knowledge, both theoretical and practical 
(maintenance, for example) together with its methodical application. 

the third can only be overcome by long and practical training, by the 
acquisitionof an instinctive understanding of the phenomena involved, 
coupled with a continuous alertness (a SJlirit of awareness in respect 
of safety and economies) towards all possible deviations, errors or 
incidents, together with great self-control in regard to all technical 
functions, 

- the fourth means that, unlike any other industry, the term "maintenance" 
implies in the iron and steel industry a totality of vigilance, of 
competence, of joint efforts aud industrial discipline from an army 
mobilised to maintain the correct balance between equipment and materials 
with a view to simultaneously safeguarding productivity, quality and 
safety. 

It is hardly exaggerating to say that an iron and steel unit needs, if it 
is to function properly, to be cor.stantly regenerated if not rebuilt; this 
therefore demands real competence in engineering in addition to competence in 
operation, maintenance and management. Unhappily it ig this point which 
seems to us to be frequently neglected in training progranmes, generally 
because the buyer is not sufficiently alerted to this important aspect of 
technical functions. 

In this brief analysis we have chose~ not to take into account the degree 
of automation or of "sophistication" of the different processes since this, 
in our view, is a second order effect: each reduction in the functions of the 
operator is accompanied by an effective increase in the functions of the 
"maintenance operative" and the "quality controller" (from the point of view 
of "mastery of the process"). 

An intrinsic technical complexity, and the complexity of the human tasks 
to be provided for, coordinated and managed, are thP. inherent characteristics 
of an iron and steel unit. however simple it is, in regard to its technical 
operation. 

But the unit will not operate unless the coD111ercial and administrative 
~ are fully and regularly carried out, following clear procedures suited 
to the socio-cultural environment in which the unit is to operate, so as to 
allow : 

- surveys of the market for the products, and a study of market trends, 

- recording of orders, 

- surveys of the market in raw materials, and their purchase, 

- surveys of the market for spares and their purchase as a function of 
consumption statistics, 

- the management of stocks or raw materials, semi-products, products 
and spares, 

- analytical accounting and cost analysis and control, 

- the management of personnel and training activities, 



- 12 -

progress chasing, 

- the establislnent of a control board, giving the man.1gement reliable 
and coordinated information as needed for making correct decisions. 

These non-technical tasks are generally left out of the training progranmes 
during the phase when the pro~~ct is being built up, together with preparation 
of the various procedures. It must be admitted that it is not easy to do this; 
whilst the technical functions and procedures are determined by the process and 
the equipment - and for this reason are of a universal character - the non­
technical functions and erocedures will be a unique pairi~g of, firstly, the 
universal exigences specific to the iron and steel industrf and, secondly, the 
way in which the local industrial economy operates. We will be carrying out 
a special analysis of this point in our study. 

New clients always think in terms of surrounding themselves with technical 
assistance {which may be good or ineffective) but for most of the time they 
forget that they are just a·s inexperienced in matters of commerce, administration 
of the enterprise, planning, scheduling, personnel management, etc., etc. 

It is clearly not the supplier of the equipment, nor even the general 
entrepreneur responsible for the engineering, the construction, the conmissioning 
and even sometimes the training of the personnel who can be responsible for 
these tasks. He is not asked to be responsible, nor is he structurally in a 
position to do so. Nevertheless serious problems can hinder the progress to 
full production of the unit - anc even the conmissioning and testing phases, 
although these only imply a minimal level of management. 

In sum, therefore, it would seem that the complexity of the individual 
tasks of all technical and non-technical orders and which, harmoniously joined 
together and managed, should result in normal operation, is the most important 
factor to be considered: it involves not only the factors relating to competence 
but also those of social behaviour patterns suited firstly to work inside the 
plant and, secondly, to the industrial and economic environment. 

Everything that has been said above relates to the works, as seen from 
inside. 

But it is also 
success or failure: 
environment and yet 
and steel industry, 

necessary to analyse the external parameters influencing 
if there is one industry which bears heavily on its 

is also dependent on that same environment it is the iron 
even in its mini or micro forms: 

- energy, in sufficient quantity, 

co111Dunications {roads, railways, teleco111Dunications, an airport in the 
proximity, 

urban, educational and cultural fnfrastructures, 

- the pre-existence or not of local industrial or artisan-level 
activities, or of serious projects to encourage harmonious development, 
since there is nothing more economically dangerous for a region than to 
depend on a single industry which will perhaps not prove to be a pole 
of attraction, 
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the adaptation of administrative regulations to facilitate the necessary 
relationsqips between the iron and steel industry and the sources of 
supplies, of recruitment (with an eye to personnel turnover, which is 
often considerable) and of the acquisition of know-hew (contacts with 
other countries, congres~es, training courses, etc.). 

From this first chapter, in which we have given a general overview of the 
con~epts of complexity in the iron and steel industry and in its enviromnent, 
there emerge two factors which appear to be intimately linked to : 

- the complexity of the processes and the equipment, which has to be 
matched by a high level of know-how, 

the complexity of management, which has to be matched by a high 
quality of industrial beh2..viour, not only at individual level but 
also in teams structured and organised on the basis of procedures 
suited to the environment. 

Technical complexity will be the subject of the second part of this study, 
illuminating the third and fourth parts which will be devoted to the complexity 
of the team and to the conditions for access to technological mastery. 

' 
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CHAPTER II 

TIIE ACTORS INVOLVED IN SUCCESS OR FAILURE 

Who are the actors whose behaviour will bring great weight to bear on 
the future of the project? 

In the developing country purchasing the project 

• the national and regional public authorities, in regard to their 
policies and administration, 

• the promoters of the project, if they are different from the public 
authorities, 

the executives nominated for the execution of the project, on the 
Buyer's side, both for the construction phase and also for the phase 
of industrial conmissioning, 

• the technical personnel, at all levels, recruited at the time of 
launching the project so that they may be trained and prepared for 
the start-up of production, 

• the sales, administrative and managerial personnel, at all levels, 
recruited on the basis of their special knowledge but not generalJy 
given a period of training specific to the iron and steel industry, 

• the technical personnel recruited at a latec date, often after the 
period of commissioning, and whose training depends essentially on the 
technical and teaching skills of those taken on at an earlier date and 
who will pass on their social behavioural patterns, 

the local suppliers and entrepreneurs and public or private services. 

In the presumably developed country selling the project : 

the ~uhlic authorities, inasfar as cooperation agreements or the opening 
of special lines of credit involve them in the project, and always by 
the existence and influence of a diplomatic representative in the 
buying country, 

• the loan agencies, initally assisted by the bodies which they have 
appointed to study the feasibility of the project, 

• the suppliers of engineering facilities and equipment and the construct­
ional enterprises, 

• those leasing the processes and suppliers of technical, administrative 
or management know-how. 

It maY be assumed that the best cbances of success are to be found when 
all the categpries pf actors in the deyelopmept have acguired, after a cei:.tain 
period pf time for the paatyring of the project. 1ufficient joint motiyatjgna 
apd a copaepaus pf poipipp pp the cpmplexity and complementarity of their 
coptributions and their responsibilities. 
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It is enough for just one of the links in this fabric to give way and, 
as a re~ult, for the development not to take place, or not to achieve the 
expected level. 

In every project for an iron and steel industry in a developing country 
the challenges become even more acute whenever : 

the project policy of the DC becomes more ambitious in the choice of 
the size of the plant, the complexity of its production progra11111e and 
the proposP.d quality range of the products, 

the plant of the present type is grafted into an industrial or artisan­
type fabric which has only just been developed, or is in a very early 
stage of development, both in respect of the consmning and supplying 
industries, transport and co:mnunications networks, etc., 

the market is defined in prospective terms, or of an accelerated 
development policy, without time being given to the c~nsuming sectors 
of the population to become the actual motive forces behind the market, 

- the population is only able to make available for recruitment, and 
heuce for training, those persons whose behavioural patterns, whatever 
level they are required to occupy in the hierarchy, differs too widely 
from the normal type of industrial behaviour required by the complex 
organisation (thought patterns and relationships permitted by the pre­
existing culture or cultures and the resultant social system, together 
with the macroscopic variables due to their origin and to the structure 
of the authorities and the existing administrative personnel, to ethnic 
and religious parameters, etc.). 

From the above brief analysis it can be seen that no mention has been made 
of technical competence as being amongst the most important parameters which 
condition the success of a gamble on an iron and steel development. In fact 
experience shows that with suitable teaching and, certainly, with much effort, 
the acquisition of the minimum technical ability to operate and maintain iron 
and steel equipinent can be achieved during the period of construction of the 
works, that is to say roughly within three years, starting from the initial 
selection of personnel who can alm~st always be found within a developing 
country. We have, howe,rer, clearly stated : 

- the minimlDD technical level, 

for the operation and maintenance of the equipment (and not of a plant 
or, a fortiori, a complex). 

This makes it possible to consider the phase of start-up and tests on the 
installations which result in acceptance, releasing the constructors of the 
plant from their obligations. This is necessary but is not sufficient to 
move on to the phase of industrial operation duri~g which the plant must, after 
a period for running-in the equipment and the working teams, achieve the 
economic objective established by the promoters and those lending the capital. 

This is the point at which there intervene, with as much importance as 
the coopetences involved in the purely technical fie~d, a large nwnber of 
parameters, both ~nternal and external to the plant, which have generally not 
come under prior considerat~on, either voluntarily or otherwise. 
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It is in fact surprising to see how, in the case of practically all 
projects, the market and feasability studies are launched, verified, cestarted 
and become th~ object of sensitivity tests, handing many rationally identifiable 
parameters, that is to say those which are customarily measured and processed 
in the developed countries. 

But all this takes place as if all those concerned, the authorities, 
promoters, bankers, advisors and entrepreneurs (both in the case of the Buyers 
and also in the case of the Sellers} assume as an evident and also as a 
100% probable fact that the grafting of ar. iron and ste£1 plant, into any 
place in the world, will be successful as from the moment that : 

- a market has been demonstrated, 

- the selling price of the products has been fixed, 

- the cost of the investment does not exc~ed a certain figure, 

- the cost of the "Technical training" associated with the possibility 
of start-up (generally very much less than 10% or even 5% of the cost 
of the plant} has been contractually provided for and that its 
realisation is possible during the phase of the engineering and the 
~onst~uction of the plant, 

- that the operating costs are acceptable, being generally based on the 
functions and manpower levels which are, statistically, observed in 
the countries selling the technology, but are also based on the wage 
levels in the developing countries, 

- et.:. 

In other words "Since experience has shown that ;t would work in the 
developed countries on the basis of these measurable economic parameters then 
it must also work anywhere else." 

And even "by extending the technologies of automation and of computer 
control the chances of success are increased because the importance of hU11ian 
intervention is reduced". 

It is too easily forgotten that "anywhere else", that is to say in those 
countries where industrialisation is well established, iron and 1teel activities 
have not been grafted on but have been slowly developed on an artisan-type 
socio-economic model, followed by manufacturing, before becoming the industry 
which we know today, being the natural fruit of an acceleration in general 
economic activity, itself born of the scientific activity of the 19th century. 

At no time was this heavy industry (in every sense of that term} in 
advance of the environment which created it. 

The same does not apply when it is a question of grafting this heavy 
industry (heavy in every sense of the term} on a developing socio-economic 
body, where it is seen as a foreign body, disrupting ~n equilibri\Dll which is 
still fragile. 

The graft may take poorly, or not at all; what is even more serious is 
the fact that it may be the cause of a deterioration of the economy which it 
was intended to advance through its own development. 
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Why is thi .. ? 

How are cases of unsuccessful grafts to be treated and, in particular, 
how are the "new-comers" to bf' prepared so that a graft will succeed? 

What supplementary evaluation factors must be placed in the hands of 
the actors involved in success or failure - and particularly made available 
to those taking the decisions - so as to increase the chances of success? 

This is the ob~ective of the fundamental study on complexity which has 
been undertaken and which will, finally, give to the term "training" a 
meaning which is much more complex and extensive than is generally attributed 
to it. 
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CHAPTER III 

GUIDELINES FOR A sron·: OF THE CONDITIONS FOR TECHNOLOGICAL MASTER.I 

Before examining, in Chapter 5, the specifically methodological aspects 
for carrying out this study it is necessary that we clearly define the subject, 
the general plan and the principles of approach which are envisaged. The 
content and the limits of the launching phase will emerge clearly from this. 

I. The subject of the study 

The universe of an iron and steel plant, considered as a complex system 
t<' be mastered. 

~The complexity of the equipment and the machines, together with the 
levels of technological applications involved, do not form the subject of 
the study. This "hardware" is, nevertheless, described in Part Two (see 
below) in order to fix ideas and to make it possible to locate man in his 
work envir~nment. 

~The subject of the study is the system of the complexity of very diverse 
human tasks, directed towards the service of the processes, the equipment and 
the units and, more broadly, of the industrial function of an iron and steel 
plant within the economy of a developing country. It is thus the complexity 
of the "software" which is both necessary and sufficient if che grafting of 
this industry onto a developing economy is, itself, to generate development • 

.L1.:.. The physical system under cor.sideration forms a universe consisting of 
several concentric levels, as may be seen in Figure J. These are: 

- the central, operational, core, as exists in all factories throughout 
the world, that is to say -

• the operators linked with the manufacturing processes (process units) 
and the direct technical services related to them (Jtilities units), 

• the technical and non-technical personnel linked with the first order 
infrastructures, such as : 

- laboratories and quality control, 

- maintenance workshops and stores, 

- management, sales, buying, administration, 

- accounting/financial, 

social services, recruitment, training, health and safety and 
internal security. 
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- the peripheral systems linked with the second order infrastructures, 
which are neces5ary but which are not necessarily integrated vertically 
in the plant -

• the u-ban environment with all its socio-economic and cultural 
facilities, 

• the system for transporting the personnel, 

• availability and delivery (but not the production) of electrical 
and thermal energy (electricity, gas, coal, fuel oil) and industrial 
or drinking water, 

• availability and delivery (but not production) of lime, fluxes and 
refractories, 

• specialised training centres. 

- the peripheral systems linked with the third order infrastructures, which 
are generally not integrated vertically in a steelworks in an 
industrialised country -

• mines, quarries, works producing lime and refractories, 

. collection and preliminary sorting of scrap, 

• port, 

• airport in the proximity, 

railways, roads, conveyor systems from the mines, quarries and the 
port 

electricity power station or hydro-electric scheme, 

• pumping station for raw water and primary treatment, 

• industrial installations for the utilisation of slags and other 
by-products, 

. industrial installations for the utilisation of excess gases, 

• networks for the distribution and retail sale of the products (steel 
stockholding centres), 

• customs' clearing station and bonded transit, 

• buying branches on the markets for raw materials and spares, 

non-specialised training centres. 

- the fourth order peripheral systems which are never integrated with 
the works -

public administrations and public services, 

• customs, 

• banks, 

• public or private educational establishments, 

• research centre~. 
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THE IRON AND STEEL FI.ANT AND THE VARIOUS ORDERS 
OF IHFRASTRUCTUltES : THE CONCENTRIC LEVELS 

4th order Infrastructure 

Maintenance 
Supplies 
Management/ 
administration 

* See text in Chapter 4. 
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~Within this universe, with its several levels, it is the relationships 
inside the central core and the relationships between this central core and 
the peripheries which are of interest to us. 

In fact the relationships are not unidirectional and it would be better 
to speak of interactions. In a cosmic system the introduction of any new 
body modifies the initial laws of equilibrium, and the introduced body is 
modified iu the search for a new equilibrium, if such an equilibrit.DD does 
in fact exist ••••• 

Whether this exists or not ourobservational position is located as a 
priority in the central core, and only exceptionally on the periphery • 

.!..:.l:. The universe examined in this way is thus a complex system of functions, 
firstly within the central core and secondly in the inter-relativnships between 
it and the peripheral systems. The elements in this system are persons, or 
groups of persons, possessed of know-how, directed by certain behavioural 
norms, entrusted with certain individual and/or collective powers which result 
from the limited responsibility which is given to them (see Figure 2). 

The four essential variables of the functfons may be defined as follows 

- know-how, that is to say the level and content of the ability needed 
to exercise the function. 
The components of this are theoretical knowledge and practical 
experience. 

behaviour - or better dyn;.tmic attitude - is the manner iT which the 
function is exercised, more or less efficiently, within .. complex 
system of relationships - the procedures and regulations in force 
cannot of themselves take the compiexity of this concept into account. 
Behavioural norms are not all written: a hwnan being is the bearer 
of the total socio-cultural basis created by the history and the 
traditions of his civilisation, which is also expressed in group 
behaviour. We will see, for ex.:lll!ple, that amongst the b~havioural 
parameters the al::ility to see ahead,_so important in the iron and steel 
industry, does not always exist t~ the socio-~ultural basis. It is 
susceptible to being educatedt and· shou1d form part of the training. 

- ~wers, th2t is to say the cap.ad ty for freedom of action attributed 
to the function, not only for exercising thP function within its 
sub-system but also outside it, ht re!a...::iun t::> th:-:? other sub-systems, 
in order to ensure a balance of ir1terests. rowfH"S are always regulated 
by written procedures. 

- responsibilities are the counterpart of. powers, being duty counter­
balancing rights. Responsibilities &re established in the "job 
description" of the function. They have two aspects: direct respon­
sibility (this is why the function exists} and indirect or collegial 
responsibility, which is participation in a more overall responsibjlity 
entrusted to a Department, a Division, a Directo=ate, etc. 
Whilst direct responsibility may be characterised by verticality, 
indirect responsibility is characterised by horizontality: it ensures 
the coherence of activities in the complementarities. 

' 
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Figure 2 THE FO~R VARIABLES CONDJTIONING THE EXERCISE 
OF AN INDIVIDUAL FUNCTION 
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The vertical route is one of hierarchy: it is the route through which 
order5"""and instructions travel from above downwards and by which the 
operating reporcs pass from below upwards. 
The horizontal route is a functional route: it is the route by which 
information of value to the functions passes. 

1.6. If it i~ to operate in a stable manner, and is to generate progress, the 
system needs to be both whole and homogeneous, v.ith the need to develop a 
certain vertical/horizontal equilibrium: 

2. 

whole, in the sense that all the functions in the operational core 
and in the peripherals have to be ensured, 

- homogeneous, in the sense that the quality of exercise of the functions 
must not be too variable from one point to another in the total system, 

- balanced becween vertical iute~ration and horizontal diversificat~~n 
of the economic vocations. A plant which is established in an environ­
ment which is incomplete or of low reliability may be led to integrate 
vertically too many of those peripheral functions whose intrinsic 
nature is to be horizontal in o:-der to favour the general development: 
such functions then become "captive", diverted from their true vocations 
and a mono-industry becomes established as a state within the State. 
This is the iron and steel tumour which becomes practically uncontrolled 
and ends up by bleeding the country to death instead of developing it. 

The generai plan of the study and its limits 

2.1. Strategy 

The successful development of a society would appear to advance, at one 
point in time or another, through the development of metallurgy and, in 
particular, through the development of the iron and steel industry. 

The s~cond part of this study (see below) establishes a number of 
reference points in the multiplicity of process routes, and establishes the 
first guideline criteria. For the study of complexity it defines a standard 
model, on the besis of which a maquette of the iron and steel industry universe 
may be established and tested. 

Chapter I has broadly de~ined the parameters which condition the success 
or failure of a graft of this industryon an economy undergoing dP.velopment. 

Chapter 2 has defined where anJ how the responsibilities for the success 
or failure of this graft are located. 

After having sketched out, at the start of Chapter 3, the components of 
the iron and steel industry universe it is necessary for us to begin the 
study of complexity by a re~earrh strategy, leading to the plan of the study 
with its various stag~s and also the actual methodology; this will be 
considered in Ch~pt~r 4. 

\ 
I 
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The image of a graft has been invoked several times in previous chapters; 
it will serve us in developing the strategy. A graft may fail to take, or 
may take poorly or, and this is even more serious, it may be the cause of a 
degradation in the stock onto which it is grafted. Why is this ? 

When faced with such a problem of compatibility biologists 3nd doctors 
adopt an approa~h which is simultaneously theoretical and experimental when 
treating cases of obvious incompatibility (therapy) or when preparing new 
subjects for grafts (prophylaxis). 

In our field the problem presents itself in this way: how are the obvious 
maladies in iron and steel development to be created, and how are "new-comers" 
to be pre,ared for a su~~essful graft? 

The initial approach obviously involves observing the existing maladies 
and establishing a complete and correct diagnosis (clinical picture). But 
it is not possible to establish a complete and correct diagnosis except on 
th~ basis of a model of the healthy system; this model will at the same time 
be descriptive (anatomy), dynamic (physiology) and mechanical (biology). 

Quantification of the systems of equilibrium is important, since the 
dosage of any therapeutic or prophylactic treatment will depend on this. 
Testing the model on guinea pigs makes it possible to verify or correct the 
model qualitatively and quantitatively and so to improve it. 

This approach continues by a process of iteration, from theory to testing 
and then from testing to theory, and is suited to our enterprise; it is a 
lengthy task which has to be carried out in methodically programned steps. 

The number of parameters which ar.e implicit in the system and the multi­
plicity of relationships, together with the educable but irrational content 
of the latter, form a highly complex whole which it is not possible to 
analyse completely at the outset. 

In the overall system we will proceed by way of a "radial section" 
through the chains of key functions which, from the centre of the operational 
core towards the periphery, will serve to measure tht specific complexity of 
the links within the plant and between the iron and steel industry and its 
environment (and vice versa) and which will highlight those factors which 
ace essential for the functioning of the system. 

From radial section to radial section we will produce an increasingly 
complete representation of the system, the more so when the horizontal links 
between the sections are established and when, at each point of the system, 
the relativP importance will be revealed of those parameters which condition 
our four variables (know-how, behaviour, powers and responsibilities) so as 
to ensure sufficient reliability in the actions, that is to ensure what is 
termed technological mastery. 

The implementation of the elements of this analysis will be carried out 
in Chapter 4 which is devoted to the methodology. 

' 
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IHPORT#.NT NOTES : 

Our approach does not assume the a priori establishment of an organigram 
of the plant: in effect any organigram results not only in an identification 
of the functions but also of their grouping in an optimal manner so as to 
achieve, at any given moment, the best possible performance within the 
relational system, and it is well known that organigrams evolve in time. 
It is also to be noted that those plants in the industrialised countries which 
exhibit the best performance are also those which are contantly carrying out 
research into the adjustment of their organigrams to meet the c~nditions of 
the present moment. 

One should not therefore be surprised if during our study the particular 
emphasis is mainly placed on the functions of the •ueerv:isory staff and less 
on those of the engineers or middle and higher executives: the task of the 
latter consists of ensuring that the best conditions always exist for the 
exercise of the supervisory functions (foremen and shift leaders, technicians 
and ]unior management). 

2.2. The extent and limits of the present study 

2.2.J. In the second part a survey of the various process routes which are 
possible in the iron and steel industry, and an approach to the concept of 
technological complexity. 

2.2.2. In the third part, introduced by Chapter 4 below, a theoretical study 
of complexity, for a given plant model, in those relationships which ensure 
technological mastery : 

- the choice of a radial section in the complex systan, 

- a synoptic description of the systems and the relationships involved 
in this section, 

- evaluation sheets and relational diagrams for the key functions 
relating to this section, 

- diagrams of the inter-relationships between the key functions in the 
operational core and an evaluation of the levels of importance of the 
parameters on know-how, behaviour, responsibility and powers, 

- research into the laws governing these parameters and the conditions 
for technological mastery, 

- an extension of these laws to cover the plant/enviromnent inter­
relationships, 

- a synthesis of the conditions for technological mastery. 

2.2.3. In the fourth part a definition of the rules to be complied with for 
access to technological mastery, with recomnendations for training activities, 
a comparison of scenarios and the conclusions. 



- 26 -

CHAPTER IV 

METHODOLOGY FOR THE STUDY OF THE COKP....EXITY OF FUNCTIONS 

I . PRELIMINARY THEORETICAL STUDY OF THF. COMPLEXITY SYSTEM -
General notes. 

!.:.!.:... The basis for the reasoning is a model-project for a semi-integrated 
mini-steelworks forming the first part of • development, defined in this 
manner 

- production 80,000 t/year of concrete reinfor~ing rod and small 
merchant sections, from melting scrap in an electric furnace; 

the works comprises : 

• the manufacturing units, ~ssentially a scrap yard, an electric 
steelworks with continuous casting of billets, a rolling section 
with provision for future additions and diversifications, and a 
despatch section. 

• the technical functional services linked with production or directly 
supporting it: laboratory services, quality control, energy services, 
fluids, transport, general: s~ores facilities and maintenance, all 
generally termed "utilities", 

• no unit generating electrical energy, nor one producing process 
water, 

• management and administrative services. 

Tc repeat our definitions given at the beginning of Chapter 3 this is 
a mini-steelworks consisting of the operational cor~ and the first order 
infrastructure. In itself this plant forms an internal system which has 
its own complexity (see second part). 

1.1.2. This model-project exists within an environment (second, third and 
fourth order infrastructures) with which it forms an overall complexity system. 

1.2. LINES OF EQUILIBRIUM FRAGILITY (See Figure I, page 20) 

1.2.1. In this overall system there exist chains of relationships from 
the centre of the operational core to the furthest extents of the peripheral 
systems, simultaneously involving relationships of the vertical (hierarchic) 
and horizontal (functional) types, at all levels. As in all chains their 
strength is that of the weakest link. 

1.2.2. Amongst these relational ch2ins, firstly within the operational core 
and then between the operational core and the peripheral infrastructure, some 
may be identified by their primordial importance for the equilibrium of the 
overall system: we term them "lines of equilibrium fragility" for the simple 
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reason that, in developing economies and particularly where the iron and steel 
industry is concerned, whilst their reliability is of vital importance their 
fragility carries with itamortal risk. This is the more so in developing 
countries where, unlike the situation in more developed countries, four 
contradictory phenomena occur with a greater or lesser degree of influence 

- the various stages of the peripheral infrastructures are all in the 
apprentice phase, at least when compared with the operational core, 

- human resources with the minimal level of know-how are, at the present 
time, very limited, 

- behavioural patterns resulting from traditions and the socio-cultural 
environment make it difficult (if not impossible) to put into immediate 
effect the procedures used in the developed countries, 

- imports of raw materials and spares are subject to restrictive rules. 

This means that all the "safety nets" which may exist in the developed 
countries do not exist and will have to be continuously woven and created. 

1.2.3. On the basis of experience three lines of equilibrimn fragility can 
be identified iamediately: all three concern supplies, since it is here that 
the major risk is located : 

supplies of raw materials, 

supplies of spares, 

- supplies of skilled personnel (human resources). 

For the purposes of the study we have chosen the line of supplies of 
spares (human resources). 

1.2.4. In order to elucidate the method let us consider, schematically, the 
relational circuits for supplies of spares (refractories, engineering, 
electrical, electronic and instrumentation goods) to the continuous cas· :~~ 
workshop, and simply remaining within the works (see Figure 3). 

This operation, when it proceeds satisfactorily, does not involve the 
engineers or executives, except for signing undertakings or for settling 
internal differences: they have other tasks to carry out. Everything should 
proceed normally at the level of supervisory staff and the specialised 
technicians or office staff. 

The following personnel are involved in these activities 

- in the continuous casting process -

the senior foreman in charge of continuous casting (CC), 

• the chief operator of the CC machine, 

• the gantry operator, 

• the foreman of the casting line, 

• the grading operative, 

• the ladle operator (tundish), 
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• the preparer for distribution (tundish), 

• the billet controller and cutter, 

• the billet store foreman, 

• the hydraulics and cooling lines supervisor, 

• the foreman in the refractories workshop (preparation of the 
distributors. tundish and ladles), 

• the stores foreman for steelmaking/CC refractories, 

at the continuous casting maintenance sectoral level -

• thP. foreman responsible for CC maintenance, 

• the supervisor in the off ice for preparation and scheduling of 
CC maintenance, 

• the CC sectoral stores foreman, 

• the pUlllps supervisor, 

- at the general maintenance and engineering and new works level 

• the supervisors of the spares groups (mechanical, electrical, 
electronic, instrumentation, refractories), 

• the technicians specialising in spares. 

at supplies/stock control level -

the supervisors of the specialised supplies section (mechanical, 
electrical, electronic, instr\DDentation, refractories), 

• the specialised principal buyers, 

• the head of stock control, 

• the head of automatic stock re-ordering. 

1.2.S. It can be seen that, along and around the line of equilibri\DD fragility, 
a fairly large ntmaber of functions, generally modest within the hierarchy, 
form key posts. 

It is necessary to evaluate these separately so as to quantify their 
inte~nal complexity, and then to evaluate the overall complexity of the 
system which they all represent around th~ line of equilibril.lll fragility. 
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Figure 3 : THE PROBLEM OF SUPPLIF.S OF SPARE PARTS 
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1.3. EVALUATION OF THE KEY POSTS 

1.3.1. The method of evaluation of a function (or of a key post) relies on an 
analysis of the fundamental requirements in terms of know-how and behaviour 
linked with the exercise of powers which it assumes and of the direct and 
indirect responsibilities which result from these powers. 

It will be seen here that this is effectively an analysis of the demands 
of the post and not an evaluation of the capability of a given pers~ to fill 
this post; the latter approach is reserved for later when, in the particular 
case of a project, it is a matter of forming a team, using the human resources 
as they are available. This involves on the one hand the reality of the 
moment and on the other the model of complexity to be achieved; having these 
one is better able to draw up personalised training progranmes in all the 
compartments of know-how and of behavioural patterns. 

1.3.2. The following will be established for each key post 

- the definition of the function, showi~g : 

• the direct and indirect responsibilities, 

• the i11111ediate objectives (for example over an 8-hour shift) and 
the longer-term objectives (for example the management of a group), 

• the greater or lesser complexity of the vertical and horizontal 
responsibilities, 

• the degree of autonomy {powers) in regard to the possible consequences 
of this autonomy and of the control to be exercised, a control which 
may be more or less inunediate; this leads to the concept of 
reliability which accompanies the post. 

- the quantified evaluation of the requirements for each function on the 
basis of fourteen criteria, graded from I to 5, the grading 5 
indicating the highest level of requirement for the criterion unde= 
consideration. 

1.3.3. The fourteen requirement criteria for each key post are divided between 
criteria of know-how, criteria of behavioural patterns, criteria of short-, 
medium- and long-term responsibility and criteria of power. 

1.3.4. The fourteen criteria are as follows : 

l.J.4.1. Five criteria of know-how. 

a) Basic, general and technical knowledge. This criterion makes it 
possible to evaluate the level of scholastic knowledge necessary for 
occupying the post. This level of knowledge is signified by the 
possession of a diploma recognised by the national education system 
in force. 

' 
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b) Supplementary vocational knowledge: criterion lllaking it possible 
to evaluate the level of vocational knowledge needed to fill the post. 
Such knowledge, which supplements scholastic knowiedge is acquired 
either by experience on one or more work stations or by a training 
course. 

c) Diversity of techniques in the function: criterion defining the 
n\DD.ber and magnitude of tne items of knowledge or concepts needed for 
filling the post. In practice most of the operational posts, even 
if specialised asswne some intellectual processing of information, 
some of which is not directly linked with the field of specialisation 
of the post but which must be taken into account in the execution of 
the function. For example : 

The foreman of the scrap-iron yard must, in addition to his metal­
lurgical specialisation, also have basic concepts in the fields of 
analytical accounting and personnel management. 

d) Type and complexity of the intellectual processing: this criterion 
evaluates the complexity of the reasoning to be carried out for a 
correct respcnse to situations and problems which may be posed by 
the function, taking into account the diversity of the information, 
so as to arrive at a decision having a positive effect. 

e) Type and complexity of physical processing: this criterion, analogous 
to the previous one in its nature, is concerned solely with physical 
actions (movements) involved in the function, the difficulty being 
linked in this case with the tolerance and synchronisation con3traints 
(e.g. operating a gantry crane, operating a rolling mill). 

1.3.4.2. Three behavioural criteria. 

a) Degree of vigilance: this criterion is linked to the possibility of 
the appearance of information which is of value in the active exercise 
of the function, and consequently gives the vigilance rating needed. 

b) Degree of contrast of the useful information: a criterion concerning 
solely the sensory aspect (sight, sound, touch) of the function, and 
evaluating the difficulties in the simultaneous or successive 
perception or input of all the information of value. 

c) Reaction time: criterion evaluating the speed required in responding 
to a situation or to a problem. 

1.3.4.3. Six responsibility and power criteria. 

a) Diversity of the activities: this criterion evaluates the diversity 
of the objectives, and hence of the lines of activity of the function: 
rating I for a function which only involves a single repetitive 
activity, even if complex; rating 4 or 5 for the foreman of the 
billets store wh~ must, in addition to his direct responsibility 
(selection, marking, storage scheduling and selection, stock movements 
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between casting and ~he rolling mill, etc.) shculd have ongoing 
horizootal contacts tor the sole purpose of forecastirag and regulating 
materials flows upstream and downstream in the production line, and 
with the functional services (laboratory, quality control, etc.). 

b) TYPe of pilot information for other activities: this criterion 
evaluates the degree of influence of the. function on the progranme 
of other functions, whether in the hierarchic or functional lines, 
by way of the information transmitted. · 

c) Diversity of the piloted functions: this criterion is directly linked 
to the number of functions subject to the influence of the function 
being considered, and through the information transmitted. 

d) Position of the controls external to the function: this criterion 
evaluate~ the autonomy of the function in terms of the distancing 
of the controls exercised from outside on the work being carried out. 
(The work of a gantry crane driver is verified at the time, the work 
of a tundish preparer for continuous casting is verified during 
casting, the work of a scrap sorter is verified after a certain number 
of castings from the electric furnace, the work of a fo1eman is judged 
on statistical data which are processed monthly, etc.). 

e) The imputation of consequences: this criterion evaluates the possib­
ility of imputing to the function the "traces" (positive or negative) 
left by the exercise of this function. As such an imputation becomes 
more difficult so much the more will the function be valorised by 
this criterion: it is a criterion evaluating the reliability demanded 
by this post. 

f) Precision of directives: this criterion evaluates the degree of 
initiative left to the function; as the directives become more detailed 
so the post requires less in the way of capacities for initiative. 

1.3.4.4. In regard to these fourteen criteria for the evaluation of a function 
it may already be seen that : (See Figure 4) 

five fall within the strict domaine of know-how acquired by basic 
instruction and specialised instruction, and also by vocational 
experience; 

three fall within the domaine of individual and collective behaviour, 
largely the resultant of education and of the influence of the 
socio-cultural environment; 

six fall within the domaine of the equilibrium to be found between 
the allocation of powers and of the attribution of responsibilities, 
that is to say within the domaine of the procedures adopted, but 
which are adapted both to the demands of the functions and to the 
demands of collective behaviour as they prevail within a given 
socio-cultural environment: this marriage of exigencies is not 
the smallest factor in complexity. This is ~epresented in 
schematic form in the following diagram. 
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1.3.4.5. Alcng each line of equilibrium fragility, as defined in paragraph 2 
above, we have identified about twenty functions which are directly involved. 

To each of these functions may be attributed an evaluation grid for the 
exigencies, consisting of 14 criteria ranked from I to 5 and divided up into 
three fields (know-how, behaviour, responsibilities/powers). 

Each function may, therefore, be represented by a quantified grid of 
exigency criteria~ with a sumnation by points for each field and for all the 
fields being considered: every function thus has its "weighting" in terms 
of know-h~w, in terms of behaviour and in terms of respousibilities/powers. 

Alang and around a line of equilibrium fragility one may also add the 
weights of different functions, in each field, and finally as a grand total 
where all the fields or domaines are considered together. 

Such ~umnations constitute an initial measurement of the internal 
complexity of operation of the plant, seen from a "radial section" which goes 
from the operator to the supplies function, the latter being located on the 
frontier between the plant and its environment. 

We now have to consider how the quality of the environment taay risk 
modifying the levels of evaluation of certain functions. 

1.4. THE INFLUENCE OF THE ENVIRONMENT ON THE COMPLEXITY OF INTERNAL 
FUNCTIONING OF THE PLANT 

i.4.1. Summary of the directing concepts 

We have already established in Chapter 3 that the environment of the 
plant may be described as satellite systems of services and/or sources of 
supplies and distribution with which the operational core of the plant must 
maintain ongoing and efficacious celationships if it is to be able fully to 
fulfil its economic mission. 

We have classified these satellite systems, termed peripheral infra­
structures, in a total of four orders, the first order being assumed to be 
incorporated in the plant (direct utilities and general services) whereas 
th~ fourth order can never be so incorporated since it involves, by definition, 
State services or departments. 

As far as the second and third order systems are concerned these 
constitute functions which the plant can, in the final analysis, incorporate 
vertically, but not without running the great risk, by substituth.· them 
for economic functions of tbe horizontal type, of becoming deflected from 
its proper function and of inducing, around itself, a trend towards industrial 
and artisan-level desertification. 

1.4.2. Identification of the factors of influence of the environment 

As with the evaluation of the exigencies of the individual functions in 
the plant so we will proceed here by the evaluation of exigencies for the 
sat~llite eystems. 

' 
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What is required from a peripheral infrastructure? 

a) Competence, that is to s~y know-how in the vocation and adequate 
equipment. 

b) Efficacy, in terms of quality of service and the shortest possible 
reaction time. 

c) Reliability, that is to say the continuing and regular nature of the 
service. 

d) A degree of physical proximity of the decision-making and contact levels, 
greater or lesser according to the ongoing or episodic nature of the 
relationships to be r intained. 

e) A degree of proximity of behaviour, that is to say both a certain degree 
of sharing major economic interests and a certain consensus on ~olicies 
adapted to development and also a cOD1DOn desire to solve practical problems 
efficaci?usly (a desire, and not just goodwill). 

f) Relat:onship procedures which are compatible with the development objectives. 

We find effectively the same major classes of criteria which we have used 
in evaluating tunctions in the plant : 

- know-how in a), 

- behaviour in e), 

- the equilibrium between powers and responsibilities in b), c) and f). 

To these are added the concept of physical proximity, d), which does not 
pose ary problems within the limits of the plant but which has a considerable 
impact here when evaluating the complexity of operation. 

To illustrate the above we may take an ex~mple which is located on the 
line of equilibrium fragility for supplies of raw materials and spares, as 
has already been examined. 

The Buyer function in the plant is in contact with the local market and 
the international mark~t. In order to fulfil his mission the Buyer must 
"trave::-se" one or more orbits of the peripheral infrastructures and must 
"retraverse" them when returning with his purchase. 

In practice the scenario may be as follows : 

~) Is the raw material or part to be obtained available on the local 
market ? 

Utilisation of the ~eneral information systems, of the efficacy of 
the sales departments of the local suppliers, lccal transport, etc., 
that is to say of the infrastructures of the second and/or third 
order. 

b) The part or the raw material is not to be found on the local market: 
it is now necessary to "pierce" the peripheral inf rastrctures of 
the fourth order, to prvve the need to import, to obtain an i:nport 
licence after having carried out investigations and negotiations 
with the local representatives (if there are such) of the foreign 
suppliers(that is of the 2nd ~nd 3rd order) or again after having 
appealed to a buying branrh abroad, ,or even after having gone there 
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in person to ir.vestigate the matter (air transport, passport and 
visa, foreign currency for travelling: infrastructures of the 
third and fourth order) - obtaining the letter of credit for payment 
(bank: fourth order), sea or air transport for the materials or 
part purchased (third order) and customs clearance (4th order). 

All this has to be carried out, in one way or another, either with speed 
and facility (in the case of the industrialised countries) or again only by 
expending much time and resources, with the total cycle between the request 
for purchasing and the arrival of the goods in the stores sometimes taking 
several months. In the latter case the plant is compelled either to maintain 
a considerable minimum stock or to increase very considerably the importance 
and the level of know-how of the Buying/management function, but still without 
having any assurance of stable operation whilst accepting a further increase 
in internal complexity, an increase in complexity which is "useless" for the 
plant since it is reflected in a reduction in productive activity, rather 
like a reactive or wattless current. 

Between the plant and its environment there is thus action and reaction, 
a well-known phenomenon in the physical sciences. But the phenomenon is 
certainly more complicated, and it is necessary to seek a more representative 
analogy in the biological sciences. Our approach needs to integrate all 
that the term _biological equilibrium, or again ecology, includes in the way 
of complexity: whilst the life of the plant can only be assured above a 
certain level of internal and peripheral complexity, any increase in internal 
complexity resulting from the effort to replace a lack of peripheral complexity 
(or diversification) can result, over and above a certain tolerance towards 
imbalance, in the econOll'ic degeneration a~d death of the plant, and this may, 
in turn, result in degeneration at its periphery 

1.4.3. Quantification of the necessary level of complexity in the peripheral 
infrastructures 

1.4.3.1. For each infrastructure we have defined six criteria for exigences in 
4.2. above. Each of these criteria will be ranked from I to S, the highest 
ranking representing the meximal exigency for the life of the plant. 

We have also drawn up a nomenclature for the infrastructures of the 
2nd, 3rd and 4th order in Chapter 4 : 

- 6 of the 2nd order, 

- 13 of the 3rd order, 

- 5 of the 4th order (but these may be further detailed if necessary). 

In total therefore there are between 20 and 25 infrastructures. 

Proceding in the same way as for the plant functions one can add, along 
a line of equilibrium fragility, the exigency coefficients on the one hand 
for each infrastructure and on the other by criterion, and can then arrive 
at the grand vertical/horizontal total. 

These part;al or general totals expr.ess the exigency level of the infra­
structure, or a~ain a measure of the infrastructure complexity which is 
demanded by the iron and steel industry. 
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1.4.3.2. If tne complexity of an infrastructure falls below a permissible 
level the iron and steel industry will be penalised by this lack, in one 
way or another: it is even more penalised when it has no power to replace 
a defective environment. 

It is obvious that its power of replacement at level 4 of the peripheral 
infrastructure is nil, whilst at level 2 it is considerable, even if penal­
ising; at level 3 all possibilities of replacement are theoretically available, 
but are dangerous both for the olant and also for it~ environment. 

Note will be taken of this conment when considering the levels of 
complexity which are needed on the part of the environment in relation to the 
levels of complexity of the functions which are needed within the plant, so 
as to arrive at a measure of complexity of the overall plant + environment 
system, that is to say that potential universe within which the iron and 
steel industry can be viable. 

1.5. At the conclusion of the theoretical study of a quantified approach to 
the complexity of operation of the iron and steel industry along a line of 
fragiiity we will have a series of numerical tables. 

All these numbers are significant as identifying values within a scale 
of exigences for the criteria of quality of service in the key functions. 

From and around these values it will be possible to explore, in each case, 
the lower limits which denuir~ate the non-acceptability thresholds for each 
criterion. 

All these values will, a priori, be chosen on the basis of experience in 
functional analysis in the industrialised countries. It will be seen, in 
the fourth part, that some adjustment to local conditions is desirable, and 
that this can only be carried out by self-training in a team already near to 
the conditions for technological mastery. 

In this way the problem of rising to the state of technological ma~tery 
is presented in terms of maturation, that is to say in terms of the mastery 
of time: the decision-makers concerned with a project cannot hope to step 
around this obstacle, as will be shown by the scenario simulations. 
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PART TWO 

A TECHNOLOGICAL APPROACH TO THE CONCEPT OF 

TECHNICAL COMPLEXITY IN THE VARIOUS TYPES 

OF IRON AND STEEL PLANTS : 

DESCRIPTION OF A t«>DEL FOR THE STUDY 

-----------

INTRODUCTION 

CHAPTER I 

CHAPTER II 

CHAPTER III 

CHAPTER IV 

CHAPTER V 

CHAPTER VI 

CHAPTER V"l'..I 

The techniques for producing steel 

Manufacturing steel products 

The iron and steel requirements of developing 
countries 

The two structures of existing possible steelworks 

The possibilities for iron and steel centres of 
a third type 

An approach to the quantification of technical 
complexity in iron and steel installations 

Description of a model steelworks for the studies 
based on the human approach (Parts Three and Four). 
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I N T R 0 D U C T I 0 N 

This second part is purely descriptive: it is intended, as we pointed 

out in the first part, to clarify ideas and to identify the framework within 

which the conditions for technological mastery are to be studied. 

We will first of all carry out a rapid s•·rvey of the present situation 

of the iron and steel industry from the technological point of view and of 

the trends which may be identified as a function of the markets to be 

satisfied. In the examination of the various production routes we will be 

considering, separately and successively, two divisions in a steelworks, 

corresponding : 

- firstly to the production of steel, and 

- secondly to the processing of this steel to arrive at semi-finished 

or finished steel products. 

Subsequently we will attempt a broad classification of the various types 

of steelworks on a scale of the complexity of their stru~tures, so as to 

identify the position of the model steelworks within which our study will 

be located. 

Finally we will provide a brief descriptio•, of this model steelworks 

as it could be found in a profitability study. 
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CHAPTER I 

THE TECHNIQUES FOR PRODUCING STEEL 

It will be recalled that, if we leave on one side the research work on 
producing steel by electrochemical or low-temperature chemical methods, all 
existing methods, or these under development, can be divided into (Figure I) 

- A classical route where the ore is first of all reduced to iron, at 
the same time as the metal is melted, together with the gangue (which 
is removed in the form of a liquid slag) before converting the liquid 
primary metal into steel, in general by oxygen converting. 

- A route in which reduction and fusion are dissociated: the reduction 
is carried out at a "low temperature", that is to say below the melting 
point tempera~ure, a process termed "direct reduction", the solid 
erimary metal then being converted into steel in a fusion steelworks, 
1n general using an electric arc. 

I. EVOLUTION OF THE CLASSICAL ROUTE 

Although it is difficult to slllllll8rise the history of this development 
it may be said that the principal motivations for it were 

a) Economies on the cost price, which had their effects 

on capital investments and on amortisation by calling into play 
the scale economies resulting from steelworks of increasing size; 

- on personnel costs by increa~ing productivity at all stages of the 
the process. These efforts have been facilitated by technological 
developments which make it possible to reduce the manpower ne~ded 
but raises the level of knowledge required. 

b) Economies in re ard to ener 
price ; energy costs have 
resulted, in this route : 

needs (thst is to say also on the cost 
ecome increasingly important and this has 

- firstly to economies in the energy used in each unit, in particular 
when producing the primary metal in a blast furnace; 

secondly by recovering all the energy in the excess gases (from the 
coke ovens and blast furnaces or, now, from the oxygen converters) 
and even the exhe.ust gas from the throat of the blast furnace by 
envisaging using the latent heat of the slags, etc. 
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The totality of this evolutiun has resulted in : 

- ''modules" (that is to say a chain of thP- most powerful units 
available at any given IDOlllent) of increasingly large tonnage, 

- appreciable economies in both labour and energy. 

But it has also resulted in : 

an increasing complexity in the integration of units and in the 
gas and solids circuits, and 

increased capital investment costs, iu current currencies. 

c) Improvements in the quality of the products: that is to say the 
11qu1d steel from the twin viewpoints of : 

the regularity and maintenance of the properties of the products, 
from casting to casting, that is to say the accuracy of the various 
component levels, 

an improvement in this quality by, for example, reducing the levels 
of metalloids, P, s. etc. 

The appearance and development of ladle metallurgy and continuous casting 
have certainly made great contributions to this development •••• 

2. Developments in ELECTRIC FUJBACES and in DIRECT REDUCTION 

Here we find, particularly in the industrialised countries. two quite 
different trends : 

- firstly the continuing development of electric steelmaking which is 
explained essentially, and apart from the production of certain special 
or alloy steels, by the rapid growth of the mini-steelworks. This 
rapid growth has been due, as is well known, to : 

• the limited capital investments needed by this process, 

• the low const.1Dption of energy, limited to some 500-600 kWh per 
tonne of steel, 

• the abundance of scrap-iron, the price of which, apart from some 
short-term fluctuations, lu\s been steadily falling. 

- secondly the efforts made to develop new direct reduction processes. 
These efforts are directed towards finding more economical routes than 
the classical route. at least where medium-sized capacities are involved. 

This has led 

firstly to the development of a whole series of direct reduction 
processes, 

- secondly to a considerable expansion of these techniques, although this 
is relatively limited when compared with the total world production 
of steel. 
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It will be noted, however. that whilst electric steelmaking continues 
to develop rapidly. despite the crisis~ in the industrialised countries, 
direct reduction is only developing very slcwly: there are two r~asons 
for this : 

- scrap is abundant and cheap, 

- pre-reduced ores. with the high cost of natural gas. ~ve considerably 
higher cost prices. 

J. COMPARATIVE DATA 

In the present situation it is po~sible to draw up a comparison of these 
two (or possibly three) routes for producing steel by utilising the following 
five criteria : 

a) Capacities and investment costs 

The classical route in the industrialised countries is beco~ing 
increasingly the one used in the mega-steelW'\)rks, with capacities 
of the order of 2m to 4• tonnes/year per module. t~t is to say 
for a line consisting of : 

• a coking unit 
an agglomeration unit 

• a blast-furnace 
• an oxygen converter. 

This results in very large capital investments if such high capacities, 
such as a 4m tonne/year module (or multiples of this) are retained. 

For a mini-steelworks the investments are very much smaller. but this 
involves 

• limiting production to the lighter Ieng products, 
• starting from scrap-iron. 

b) Energy 

The very large differences in this respect arise from the fact that 
the different routes use totally different sources of energy. 

We thus find ourselves faced with two possibilitie~ for producing liquid 
steel, one based on the heavy and costly route, reserved for the very large 
producers, and the other much lighter route, better suited to small and 
medium capacities and less costly, particularly if this route is shortened 
as far 4S is possible by feeding the electric furnace with scrap-iron. 
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CHAPTER II 

MANUFACTURING STEEL PRODUCTS 

In our approach to this problem we need to start from the following 
three points : 

a survey of the principal iron and steel products, 

the market for these various types of iron and steel products, 

- and the various types of rolling mills. 

As far as the developing countries are concerned these points give rise 
to a series of conclusions which will form the fourth part of the chapter. 
To this we will add a fifth part on cold-rolling and finishing processes. 

I • THF. IRON AND STEEL PRODUCTS 

It is necessary to bear in mind that there are, apart from the generic 
term of steel in the singular, a whole range of iron and steel products which 
may be classified in three main catego~ies : 

- the crude products : liquid steel intended for casting and ingots, 

- semi-products : products generally obtained by rolling {or at the 
present time by continuous casting) and intended to be converted into 
finished products. The conventional terms for this are blooms, 
slabs, billets and sheet bars, 

- finished products : rolled products, the conv£rting of which has been 
finished in the steelworks and which now forms the subject of iron 
and steel trading. 

It is possible to distinguish, within the dass of finished products : 

- flat products, including large flats, plates and sheets (flat or on 
reels) which are either hot- or cold-rolled, and strips, 

- long products, including sections such as beams, merchant goods or bars, 
special sections, wire rod, railway equipment {rails, sleepers, etc.) 
and sheet piling. 

We will be examining in greater detail those products which have the 
widest range of uses such as sheets, merchant bars and beams. 
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A) FLAT PRODUCfS : plates, flat or reeled sheets and strips 

It does not seem to us to be necessary to repeat here the general 
definition of sheets and strips, but we will simply suumarise the pre~ent 
sales classification of hot-rolled sheets and plates, specifying their 
dimensi~nal limits and the relevant standards and tolerances. 

Present classification of sheet : hot-rolled sheet and plate 

The producers have introduced into their price lists a classification 
which takes present rolling processes into account, and which divides hot­
rolled products into two categories : 

Hot-rolled sheet : This term covers all those hot-rolled flat products which 
are supplied in the form of reels of any width or thickness, 
or sheet of 8 om thickness or below and with widths 
of 1850 mm or less (these are in fact sheets pcoduced on 
a continuous rolling mill). 

Plates The term plate is applied to hot-rolled flat products 
supplied in the form of plates with a thickness of more 
than 5 mm or with a width greater than 1850 nm (these are 
plates produced on a four-high stand). 

8) LONG PRODUCTS beams and merchant bars 

The following is a brief summary of the most widelv used products 

- Mercha~t goods 

• small U-sections 
• rounds 
• squares 
• flats 
• symmetrical and unsyometrical angles 
• syometrical T-sections. 

Concrete-reinforcing bars 

- Beams 

• IPN 
• IPE 
• IPE-R 
• HE 
• UPN 
• UAP 

In regard to the classification cf these products we can make the 
following general comments : 
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Merchant bars : 

a) 1-imiting dimensions of sections 

The various Lypes of merchant goods have to comply with certain max1m\DD 
and minimum dimensions which separate them from other categories of sections: 
t~e dimensional limits for some conmon products are given below : 

small merchant U-sections have a height of at least 30 mm (special 
sections boundary) but less than 80 um (beams boundary), 

rounds are supplied in lengths and have a minim\DD diameter of 5 U'JD, 

the boundary between rounds - concrete-reinforcing rods and wire rod: 
the term wide rod is restricted to products supplied in coils. 

Wire rod straightened and delivered in lengths is classified under merchant 
goods; howeve~ in the case of produces for concrete, formerly classified as 
merchant goods, these are now regarded as a separate category: smooth rounds 
may be supplied in coils, and are then termed "smooth rounds in coils". 

- flat bars have a minim\DD thickness of 3 mm and a maxim\DD width of 150 11'111, 

a limit which separates them from the large flats. They are delivered 
in straight b2rs (flat wire rod is always supplied in coils). 

b) Other recent modifications in the classification 

Certain products previously classified as merchant goods are now listed 
as specia1 sections: this applies to angle irons with equal fins and to 
unsymmetrical T-sections with fillets. 

Beams : 

Height limits for sections 

The term "beam" is restri..:.ted to sections with a height of at least 80 nm 
(for example an 80 mm UPN is a beam but a 70 mm UPN is a merchant section). 

2. THE MARKET FOR TifESE VARIOUS TYPES OF IRON AND STEEL PRODUCTS 

If we consider the growth cf ~he consumption of iron and steel products 
as a function of the development of a given region we find great divergences 
between the data obtained from different coun~ries and periods. 

However there are general trends such as : 

the influence of the population of a ~iven zone, region or country 
which may be served by a steel~orks. H~wever if we restrict ourselves 
to liquid steel this is of little interest. 

- to go a little further it is necessary to envisage a certain type of 
breakdown of the consumption of iron and steel products. For this 
purpose we have taken the model in Table I, basing ourselves on the 
following data : --
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- Assuming a figure of JO kg crude steel per person and per year, or 
8 kg products per person and per year, 

divided into : 

62.57 long products (50% light long products, including 
37.5% bars) 2nd 

37.5% flat products 

These figures can vary considerably, particularly in the case of oil­
producing countries which need welded or weldless tubes (or flat products used 
to make tubes locally). 

- Assuming a figure of JOO kg crude steel per person and per year, or 
80 kg products per person and per year, 

we may find one of two cases : 

In the case of a country without an autom~bile industry divided into -

501 long products (of which 37.5% light long products 
and 25% bars) and 

50% flat products 

Or in the case of a country with an automobile industry divided into 

40% long products (of which 25% light long products 
and 20% bars) and 

60% flat products. 

These are, quite obviously, only trends which serve to highlight the 
general possibilities, every region bein~ a special case. 

3. TUE VARIOUS TYPES OF ROI.LING MILLS 

When converting raw steel into steel products the method most widely used 
is rolling, with forging or direct casting only accounting for very much 
smaller tonnages. If we return to the range of iron and steel products cited 
above we can distinguish a series of types of rolling mills. 

It should be reu.embered here that rolling consists of a series of operations 
designed to convert tne ingot, by successive stages, into the finished product 
oi predetermined form. Each of these phases is separated from the next by 
the reheating of the intermediate product in furnaces of various types 
(pits, pushers, with walking beams, etc.). 

Tllere is a very wide range of final shapes, from simple geometrical shapes 
such as round, square, rectangular, trapezoidal, etc. to more complex shapes 
such as beams, rails or sheet piling. 

A rolling mill consists essentially of one or more "stands", structures 
which support the cylinders between which the metal passes. Linked in pairs 
these cylinders rotate in opposite directions, pulling the product through 
and progressively compressing it. When products of rectangular section are 
being produced the cylind~rs are smooth; for other shapes they are channeled. 
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Roughing mills were formerly used for the first operation of roughing out 
the ingot, in a blooming mill for long products and in a slabbing mill for the 
flat products. These are two-high stands, that is to say with two reversible 
cylinders, allowing the ingot to pass in both directions. These are very 
powerful units since they must be able to absorb the total production of steel 
ingots in the steelworks. At the present time they are being increasingly 
replaced by continuous casting to produce the slabs, bloo~s and billets as 
semi-products, these then going to the actual rolling units. 

These products, in particular the slabs and billets, are generally handled 
on heavy rolling mills. These mills generally produce intermediate products 
such as strips, billets and sheet bars. However certain heavy mills produce 
large finished prcducts, such as beams, rails, large round sections and sheet . 
piling, directly. 

The medium and small rolling mills provide the final rolling. 

Technical development in rolling has resulted in continuous rolling mills. 
With these there is nu break between the passes through the various stands of 
thP. mill. The metal is drawn out, flattened or reduced in diameter accordin~ 
to the product concerned, and at the end of its passage it is rolled into reels 
in the case of sheets or into coils in the case of wire rod. Its speed increases 
as it passes through the mill; it can rise to 90 kph in the case of sheet and 
200 kph (125 roph) in the case of wire rod. 

There are continuous mills for sheet production (they are thus called 
"continuous wide strip mills") and for the production of narrow strips, wire 
rod and merchant goods. 

For completeness it should be noted that the steelworks processes by far 
the greatest part of the steel produced by rolling. The rest is supplied to 
the forging and foundry industries which convert it using other processes. 

Forging is the oldest technique for converting steel. At the present time 
the equipment used for forging consists of hydraulic presses capable of exerting 
very considerable powers of up to 10,000 tonnes, having replaced the more 
brutal steam drop-hammer and, even older, the water-driven drop hammer. 
Forging can be used to transform ingots into rough forms which can then be 
machined by the engineering industry. 

Steel can also be moulded, like cast iron, 
liquid form or as ingots which are then remelted. 
manufacture products of complex shapes. 

Foundries receive the steel in 
Casting can be used to 

Returning to rolling Figure 2 shows schematically the principal types of 
rolling mills, whilst Figure 3 indicates thP mean annual capacities of these 
principal types of mills. 
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APPROXIMATE MODELS OF THE EVOLUTION OF THE CONSUMPTION OF 
IRON AND STEEL PRODUCTS AS A FUNCTION OF THE DEVELOPMENT OF !~GIQL _______________________________ _ 

Crude steel ~ 

kg/cap. JO 50 JOO 500 

Products : 
kg/cap. 

Total 8 40 
----

Long products 5 25 

(of which : 

light products (4) (20) 

of which : 

bars) (3) (J5) 

Flat products 3 J5 
,__ 

Weldless tubes - -
(Welded tubes are 
included under 
the flat products) 

(a) Country ~!th~~ an automobile industry 

(b) Country !!!h an automobile industry 

a b 

-
80 80 400 

---·--

40 32 J50 (37.5%) 

(30) (20) (JOO) (25%) 

(20) (J6) (60) ( J5%) 
- ·----

'·0 48 25U (62.5%) 
- ·- -----

- - --



!!&~r~-~ : ~Q!*!~2..§!§§b 
After it has been reheated the ingot passes through the successive "stands" of the rolling mill where it i~ rolled out 
by the cylinders which progressively give it the desired shape and thickness: smooth cylinders for the flat products 
and channeled cylinders for the sections. Cold rolling makes it possible to reduce even further the thickness of 
certain sheets whilst at th~ same time giving them certain special physical properties. 
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Millions tonnes per year 

0.1 0.5 1 5 10 
• I l 

' I . I J 
I 

I I 
I 
I I I 

FLAT PRODUCTS I I I 

I I I 

Continuous I 

I 
I I 

Semi- I 

continuous I l 

HEAVY PRODUCTS 

Heavy sheets I I 

I 

' Heavy sections, I 

rails etc. 1 

LONG PRODUCTS 

Wire rod I I 

Merchant 
goods, bars I 

Medium 
sections I I 
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CHAPTER III 

THE IRON AND STEEL REQUIREMENTS OF DEVELOPING COUNTRIES 

If we return to the very simplified "models" it will be seen that, as we 
have indicated, we may attempt to apply them to provide some orders of 
magnitude to the various situations which may be characterised by : 

- the population of the zone (region or state) being considered, and 

- its state of development, which may be characterised by the per capital 
conslDDption of crude steel each year. 

This allows us to draw·up the following tables 

- Table II 

- Table III 

- Table IV 

covering flat products, 

covering light long products, and 

covering bars. 

If we then compare these with the mean basic data for rolling mill 
capacities the following conclusions appear very clearly : 

- it would be difficult to envisage plants for the production of flat 
products unless there is a large population and a fairly advanced stage 
of development (see the two areas marked on Table II), 

- it is very much easier to envisage the production of light long 
products, such a merchant rods and bars: the case of wire rod is 
already more specialised (see Table III). In the case of round 
concrete reinforcing rod can find the following solutions (see 
Table IV) : 

• conventional routes in mini-steelworks, or 

• more arguable in the case of micro-steelworks. 

• 

' 
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!<"ble II SPECIFIC !E~S 1 IN. TONNE~, FOR IRON AND STEEL PRODUCT~ 

FOR VARIOUS ~~!!CS OF A GIVEN ZONE 

FLAT PRODUCTS 

~ JO 

J 

5 

10 

50 

JOO 

3,000 

J5,000 

30,000 

J50,000 

300,000 

~ 

/ 
Zone of semi-continuous 
(or Steckel ?) mills 

* see Table I, p.49 

I 

50 

J5,000 

75,000 

J50,000 

750,000 

1,500,000 

JOO 

a* b* 

40,000 48,000 

200,000 240,000 

400,000 480,000 

2,000,000 2,400,000 

4,000,000 4,800,000 

• 
\ 

Zone of semi-continuous, three-
quarter continuous or 
continuous mills 



Table III ---

5 

JO 

50 

JOO 

I 
Solution of 
mini-steel­
works type 
(See bar mill 
only in 
Table II-9) 
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~CIFIC NEEDS,_!!_TONNES/YEAR, FOR IRON ~ND STEEL 

PRODUCTS FOR VARIOUS CHARACT~TICS OF A GIVEN ZONE 

~T LONG PRODUC!~ 

JO 

4,000 

20,000 

40,000 

~ 200,000 

400,000 

Solution of the 
mini-steelworks 
type 

JOO 

50 
a* b* 

20,000 30,000 20,000 

J00,000 J50,000 J00,000 

200,000 300,000 200,000 

1,000,000 500,000 J ,000,000 

2,000,000 3,000,000 2,000,000 

Various solutions are possible, 
with several rolling mills 

* See Table I, p.49 

' 



Table IV 

s 

10 

50 

100 

I 
Small simplified 
train for micro-
steelworks ? 

. ' 

- SS -

SPEpFIC NEEDS, IN TONNES/YEAR, FOR IRON AND STEEL PRODUCT~ 

FOR VARIOUS CH\RACTERISTICS OF A GIVEN ZONE 

BARS {ESSENTIALLY CONCRETE REINFORCING RODS) 

100 
10 so 

a* b* 

3,000 15,000 20,000 16,000 

IS,000 75,000 100,000 80,000 

30,000 IS0,000 200,000 160,000 

H 150,000 7SO,OOO 1,000,000 800,000 

300,000 1,500,000 

_ Solution of 
mini-steel-
works tyve 

2,000,000 1,600,0(\0 

... 

Various solutions are possible 
with several rolling-mills 

* See Tsble I, p.49 

' 
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CllAPTER. IV 

THE STRUCTURES OF THE POSSIBLE STEELWORKS 

If we consider the data in the previous chapters it can be seen quite 
clearly that there are : 

- any nlBllber of steel production processes which can be adapted to a very 
wide range of lccal contexts, 

- that iron and steel needs are not the same throughout the world; they 
evolve with time, having very different structures in terms of both 
quantity and quality, ranging from the industrialised countries on the 
one band and the developing countries on the other. 

It is now necessary for us to examine the two situations separately. 

I. THE INDUSTRIALISED COUNTP..IES 

Broadly speaking such countries have : 

- major needs, with per capita consumptions of several hundred kg per year: 
with countries having 20 to 100 million inhabitants this can rapidly lead 
to total consumptions of IOm to 50m tonnes/year, 

- up to 60% of the total being represented by flat products, the balance 
being made up of -

a) long products (rails, girders, etc.) 
b) long light products (bars, wire bars, small tiections etc.) 
c) tubes. 

Table V shows clearly the result of such a situation : 

- the steelworks based on the blast furnace has become a mega-steelworks 
of several million tonnes a year, and specialising in flat products and, 
sometimes, heavy products such as rai.ls and girders, 

- small and medium-sized steelworks based on the blast furnace, when they 
have not been able to undergo the above transformation, are beginning to 
disappear, being replaced by mini-steelworks based on scrap 

2. THE DEVELOPING COUNTRIES 

Here, as we have already seen, the needs are different 

- the overall total tonnages are limited except in the case of the largest 
countries (Irdia and China) or the most developed countries (Brazil 
and Korea), 

' 
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- with a greater demand for small products, such as concrete reinforcing 
rods, than flat products in the case of those countries which are just 
beginning to develop. 

Under these conditions the developing countries, with the possible exception 
of the most populous and highly developed countries (Brazil, China, India, 
Korea, etc.) find themselves in a much more difficult situation than that of 
the industrialised countries since : 

- as a result of a 12ck of markets they cannot envisage very large works 
producing flat products, and 

- as a result of a shortage of scrap they cannot envisage meditD-sized 
mini-steelworks. 

It is therefore necessary (see Table VI) to try to identify the best "cases". 

Schematically, therefore, it may be said th2t there are two tYPes of works 
differentiated both by their structure and also by their capacities. 

It may also be seen that steelworks based on the blast furnace-converter 
route are technological monsters for several reasons. 

The most important reason is that these works consist of a succession of 
units operated by men of different trades. At the furthest point in the process 
are the units responsible for receiving and storing the raw materials - coal, 
iron ore, lime, etc. - with the main function of handling enormous quantities 
of products. 

AnothP.r large unit, the coking plant, deals solely with the problem of 
producing coke from coal. The steelmen are found at blast furnace level and 
at the stage of producing the liquid steel, their object being to obtain a 
metal of a given chemical composition to be passed on to the continuous casting 
unit, which forms the critical point between liquid metal and solid metal. 

Finally there are the men operating the rolling mills who work on a solid 
if hot product, and whose concern is with the standard of the physical 
properties of the final product. 

This brief survey shows th~ juxtaposition, the dependence and the exigences 
of ljaison, and hence the difficulties encountered in achieving the harmonious 
functioning of these heterogeneous units. Such difficulties are increased by 
the gigantism of these production units and the need to maintain continuity 
of production. 

What is the position with a mini-steelworks based on electric steel 
production ? 

If we envisage a unit of the order of 100,000 tonnes it is clear that the 
scale reduces certain problems, but it is mainly its design which makes it a 
simple and more "modulable" unit. 

' 
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Such a unit is shown schea:atically in Figure VII which shows the three 
parts of a mor~ or less r~mpletely integrated steelworks. 

One must not obscure the fact that such a steelworks already represents 
a complex assembly since it involves 

- a direct reduction unit, 

an electric furnace with continuous casting, 

- a bar mill with a reheating furnace. 

In order to carry out a detailed study we felt that it was desirable to 
consider, initially, a semi-integrated steelworks; this does however involve 
putting together different trades and, consequently, implies fairly complex 
relationships. 

In order to make our ideas concrete we will take the specific case of 
a steelworks with t.he production programae shown in Table VIII, and comprising 
three possible stages of development. 

Later on in the study we will take into consideration the rolling mill of 
the first stage, which has a capacity of 82,000 tonnes of rods and merchant 
goods. The steel is supplied from a 90-tonne electric furnace, fed with scrap, 
and four continuous casting lines producing billets of 120 x i20 DID cross­
section and from 6 to 12 metres in length. 

This small semi-integrated unit has the advantage that its structure allows 
a full study of the complexity of operation in the iron and steel industry, 
and that it is the type of steelworks which meets the needs of the majority 
of those countries which have a market for iron and steel products which is 
still limited in size. 

\ 
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"Classical", with 
blast furnace and 
oxygen converter 

These 

pi.ants 

are 

disappearing 

Development 

of large 

steelworks 

for flat 

rroducts 

With arc furnace, 
using scrap 

Development 

of mini­

steelwocks 

for long 

products 

With arc furnace 
and direct 
reduction 

Difficult : 

Technically 

too small 

Difficult : 

Not economic 

Difficult 

Too large 
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to 

1,000,000 

1,000,000 

to 
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More than 

5,000,000 
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"Classical", with 
blast furnace and 
oxygen converter 

Possibilities 

especially 

in charcoal 

Development 

towards 

larger 

capacitif!s 

------
--:i;;~l) 

BY SIZE ,OF 
; 

THE ~ET / 

,,,/ I 

I I !' I I 

With arc furnace, 
using scrap 

Mini­

steelworks 

With arc furnace 
and direct 
reduction 

Difficult : 

Technically 

too small 

,------ - ---. 
I t 
L_ - - ---- --· 

Medium- and 

large-sized 

steelworks 

' 
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Table VII ~!f_fONFIGURATIONS OF VARIOUS M!!!!:~~~~ 

T y I' f. : 

lNl'UTS ( Semi-intl'gC'3tl'd 
I !WRASTKllCTllKES 

lntegr;Jted Rolling 

' I 

8-fl IRON ORE 
I I Internal inrraslrurlure : 

I I ¢::::i 

I 
onst rm·t 1un 

I nst:illation I 
SCRAP - -- -- --- _._ ED 

I 

u;· ;i ••• ; ••• .; ... 
I I 

BILLETS 

OUTl'UTS 

' 

I I )ill cc 

____ J_ I 

1~8 

DR 
EAF 
cc 
RF 

Rolling 
mill 

I RF 

I 
I 

I 
I 
I 
I 
I 
I 

Cooler 

Direct r..-duc:tion 
Electric arc f urn3re 
Continuou1 rallinp: 
Rl'hl'3t ing furnace 

I 
I 
I 

First or.h•r or '-'" t l'r11;1 l 

infrasrr11c:-rure 

I n I 
I orr i, l's 

I 
l.almrarori..-s 

I 
I 
I 
I 
I 
I 
I 

Kari or wirl' rnd 
or 11m;1ll mcrd1:111t 
J\· •u1lia, 11l , .• 

Workshops 

Storl's for spares, L'tr. 
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Table VIII ------ ANNUAL ROLLJNG PROGRAMMES {in tonnes) -------------

Round rod and concrete 
reiiifor£i!!&:!2~! :---

10 nm diameter 

12 um diameter 

I4 um diameter 

16 to 40 DUD diameter 

Su!?-t2!!! 

MP.E£ha!!.L822!!! : 

20 to 60 DUD flats 
8 to 32 squares 
20 to 60 DUD L-sections 
30 to 50 DUD U-channels 

Sub-total 

Sma11 sections : ----------
L 70 
L 80 
L 90 

!PE 80 
!PE 100 
!PE 120 

UAP 80 
UAP 100 
UAP 120 

Stage I 

15,000 

10,000 

I0,000 

20,000 

55.1,00Q 

3,000 
4,000 

12,000 
8,000 

~Z.1.QQQ 

Stage 4 

~Z.z.QQQ 

} 3.500 

7,000 
7,000 
3,000 

3,500 
5,500 
3,500 

J2.1.QQQ 

Stage 3 

~Z.z.QQQ 

12.a.QQQ 
------------- ----------. ._ ______ ---4>--------4-------

Wi!:!_!:2g 

5.5 mm diameter 
6 to 9 um diameter 

~~!?:!2£!! 

!!Z.a.QQQ 

32,000 
8,000 

~Q.a,QQQ 

!2Z.a.QQQ 

Notes 

Divided 
between : 

33% smooth 
67% high 

• 
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CHAPTER V 

THE POSSIBILITIES FOR IRON AND STEEL CENTRFS OF A THIRD TYPE 

INTRODUCTION ---------
If we refer back to our description of the modern iron and steel 

industry, that is to say 

- the production techniques described in Chapter 1, and 

- the processing methods described in Chapter 2, 

and without overlooking 

- the needs of the developing countries as described in Chapter 3, or 

the structures of various steelworks as described in Chapter 4, 

it may be seen that one other dimension is lacking in this enumer~~{Gn, since 
it has failed to descrite (see Chapter 4) any steelworks other than : 

- the large integrated steelworks, either of the classical type (i.e. 
based on coal and using blast furnaces and oxygen steelmaking) or baaed 
on "direct reduction" (i.e. using also electric steelmaking with, in 
most cases, natural ggs), or 

- the mini-steelworks, also based on electric steelmaking but generally 
of the "mono-product" type (usually light long products and concrete 
reinforcing rods, with the possible extension to wire rod and small 
merchant goods); on a small scale such a mini-steelworks is almost 
always based on scrap but may be integrated, in an appropriate context, 
with a "direct reduction" unit. 

In this chapter we will add the iron and steel act1v1t1es of a third type 
which operates on an even smaller scale of production: instead of the Im 
to Sm tonnes/year of the large steelworks or O.lm to O.Sm t/year of the m1n1-
steelworks we are now considering the area below 100,000 or even 10,000 t/year. 

It would seem to us that such a subject has to be approached in the 
following three ways : 

- an examination of the problems of a region at the commencement of its 
development, ? ryossibilities of auto-centred strategies, 

the appr 
steel p 

- the pos 

These thr1. 
chapter. 

;irket" and of service centres for iron and 

ucing steel on a very small scale. 

J form the subjects of the three parts of this 

' I 
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I. THE PROBLEMS OF A REGION AT THE COMMENCEMENT OF ITS DEVELOPMENT 
----~--!HE_fQSSIB!1!!!~~-Q~~UTQ:f~~~~-~~~~QP~~!--------------

It must first of all be recalled that the classical iron and st~el units, 
covering not only the large integrated plants but also the reini-steelworks, 
are oaly producers of intert1Ediate goods, that is to say the products which 
are used by other industries and which are rarely purchased by the final user. 

In an already developed region, such as the newer industrialised countries, 
and without forgetting the older industrialised countries, there are therefore 
existing links between the iron and steel industry and the consumers of its 
products or, more precisely, the various users of iron and steel products. 
Figure 4 shows these relationships schematic~lly, and it may be seen from 
this that many problems are posed for a region which is only just beginning 
its developm~nt. These problems seem to us to be classifiable under the 
following three categories : 

- will a classical mini-steelworks, even if of only small productive 
capacity at the start, not be too large for the market being considered' 
This is the problem of the micro-steelworks (see 3 below) or of an 
evolving mini-steelworks ••• 

- will it not in any event be necessary to impG ·. a number of iron and 
steel products, and will it not also be necessary to equip the plant 
so as to adapt these products for the local maL·ktt, that is to say not 
only to have a purely commercial activity as steel stockholder ~ut 
to go beyond this and to install means for the cutting, prei>aration and 
even the packaging and coating of these products ? This is what we 
will be examining in the second part. 

- will it not be necessary to examine more fully than in the past the 
question of "product mix", that is to say the range and types of iron 
and steel products which are or will be needed, taking care not to 
base this mix on what is "done elsewhere", particularly what is done 
in the industrialised regions? This is the point on which much study 
has been done concerning auto-centred developments: such work has, 
it is true, been criticiaed but it has also certainly been used when 
trying to achieve a better balance between the needs of a region and 
what can be provided by a specific iron and steel industry (see also 
the second part). 
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2 • THE APPROACH VIA THE ''MARKET" AND OF SERVICE CENTRES FOR IRON AND 
-----~!~~b_PROD~CTS _________________________________________________ __ 

In the face of these problems we will now examine how certain functions, 
on the border of the iron and steel industry, could a<1d should be carried 
out in the least developed regions. In this second part of the present 
chapter we will not be considering the production of steel (this will be the 
subject of the third part) but the utilisation of iron and steel products. 

It is necessary to emphasize once again that traditionally, at least in 
the most industrialised regions, the iron and steel production process stops 
at the production of what are still intermediate products. If it is desired 
to develop a region it is necessary to be able to provide products which 
can Le used on site. 

In other terms, and in the case of a region which is only just beginning 
its development, the scheme shown in Figure 4 needs to be modified, and will 
become that shown in Figure 5 where it is possible to see three levels which 
seem to us to be clearly differentiated : 

2.1. Iron and steel stockholders and merchants 

In ~eneral, though not universally, these exist in many regions but 
need to be dev~loped so that they are more in the service of and in contact 
with their customers; by this word we are designating not only the buyers 
of iron and steel products but also, and above all, the potential users. 
meaning those needs which are imperfectly expressed or not expressed at all. 

There is thus a very important role to be played by persons in the region 
under consideration; they need to establish an "interface" bet.ween the iron 
and steel industry and the users of its products. 

2.2. Service centres for iron and steel products 

Over and above this role of distribution, and its cormnercial aspects, it 
seems to us to be necessary to emphasize those technical aspects which are 
often neglected. The user often needs products which are defined not only 
by the grade but also by dimensions; these may be : 

- concrete reinforcing rods of specific lengths, 

- a specifi~ length of a small steel section (channel, T-section, 
angle, etc.). 

It would seem to be necessary, therefore, to have locally available 
equipment which is often very simple, though sometimes more complex, so as 
to be able to cut the products to length, sometimes extending this to the 
cutting or slitting of sheets. 
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This role, which is sometimes that of a steel stockholder or merchant 
or sometimes that of a true distribution and finishing centre for iron and 
steel products, is often under-valued, and we feel it necessary to insist 
on its essential role 

both in actual distribution, and 

also in the education and training both of the sellers and buyers of 
iron and st~el products. 

2.3. Small and medium sized iron and steel activities 

Going somewhat further, and before examining micro-steelv.orks, it seems 
to us that the activities downstream of the iron and steel industry have 
often been neglected; these are even more lacking than the iron and steel 
industry itself in those regicns just starting their development. It would 
seem that these may be divided into two fairly different categories : 

- those activities which are classical in the industrialised countries 
and which rapidly become necessary in a developing region, such as 
wire-drawing and the manufacture of nails, screws, bolts etc. to 
name just a few examples, and 

those activities which already exist at artisan level in the su-called 
under-developed regions and which, too of ten largely unknown ahd 
neglected, supply everyday products. This is where it is possible to 
find the bases for auto-centred development which should not be 
neglected. Unless they ate designed in another way the production 
units for machettes, knives and ploughshares and other basic tools must 
not be neglected; otherwise shortages will develop and it will be 
necessary to import parts which are, in general, essential and 
irreplacable ••• 
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This survey would not be complete unless we include, as indicated in 
the introduction, those possibilities which can, or could, appear to produce 
steel on a very small scale of production. To make the point quite clear 
this concerns productions of less than 100,000 tonnes/year, and in fact we 
will be talking rather of 100 t/day, or 30,000 t/year, or even of 3t to IOt 
a day, or IOOOt to 3000t a year. 

Firstly we will recall all the points which oppose such a concept before 
going on to describe, by way of an example, the micro-steelworks in the 
area of 30,000 t/year, and the ideas which have been developed recently in 
Sweden in this direction. 

3. I • THE OBSTACLES TO THE CREATION OF MICRO-STEELWORKS 

To identify more clearly the problems posed by the design and construction 
of micro-steelworks we should recall the economic advantages of the "large 
units". 

These advantages stem from two well-known laws : 

- the law of scale economies, from which it may be seen that the cost of 
a unit increases more or less as the square of its dimensions whereas 
its production, linked to volume (in metallurgy, exactly as in 
chemistry), increases as the cuoe of its dimensions. This is the famous 
law of the power of 0.6 or 0.7 in the chemical engineering industry. 
This can be applied more or less to a blast furnace, a converter, a 
rolling mill and to a plant formed from these units. The graph in 
Figure 6 shows, for example, that it is possible to think, within a 
given context, in these terms when considering the cost of a large 
integrated steelworks, based on a blast furnace, a converter and a 
hot rolling mill (see also Figure 7). 

- the law of increased productivity when personnel no longer have the 
role of manipulating materials or products, but have the role of 
managing m~chanised (or even automated) units, and when the production 
of the unit under consideration increases. As a first approximation 
the total manpower remains constant within the unit as the production 
of the unit, or of the chain of units, increases, with the effects 
shown schematically in Figure 8. 

As far as the consumption of energy or the quality of the products are 
concerned the advantages of gigantism ar.e less obvious; but they do exist, 
or at the least there are no contra-indications in this resepct. 

In other words it is necessary, when designing profitable micro­
steelworks, to "cheat" in regard to these laws, thcit is to say 

- to remove certain stages from the long production chain, without 
overlooking the finishing operations and sales, 

- to design new methods for simplifying metallureical operations, and 
even to dispense with some of them. 
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3.2. MICRO-STEELWORKS IN THE AREA OF 30,000 tonnes/year 

It is of value, in this panorama, to recall the fact that a whole series 
of micro-steelworks exist, often with many difficulties but also with a number 
of successes. Schematically they fall into two types if they are regarded 
from the point of view of their development : 

those which began as "re-rollers", that is to say as importers of 
billets; this was very often the origin of the Italian BRESCIANI. 
Subsequently these small rolling mills became "semi-integrated" with 
an electric furnace and a billet casting unit. Figure 9 shows the 
schematic installation of such a micro-steelworks, limited to rolling, 
in a developing region. 

- those which have been designed from the outset with the combination of 
• electric steelmaking (using scrap), 
• billet casting, and 
• a rolling mill. 

Figure IO gives an example of such an installation in a developing 
region. 

3.3. AN ORIGINAL CONCEPT FOR A MICRO-STEELWORKS OF ABOUT 1000 t/year 

Within the framework of the research carried out by a major group of 
persons in Sweden a preliminary project for a "micro-steelworks" was drawn up, 
and this may be sunnnarised by its principal characteristics as set out below. 

The group consisted of about 250 persons; they worked over the period 
from 1978 to 1982 under the aegis of STU, and their work is sunnnarised in 
a text of about 50 pages in English, entitled : 

"THE PROJEC'!' FU'fURE STEELWORKS" 
r· rNAL REPORT 
STOCKHOLM, January 1983. 

This is effectively the translation of the report in Swedish which has 
the reference 316-1983. 

Each of these "steelworks of the future" (in Swedish "Framtida jarnverk") 
is the subject cf a short publication in Swedish, illustrated with drawings, 
layouts and other figures, of about 70 pages in length. There are in fact 
five publications corresponding to each of the projects which are numbered 
from I to 5. The one to which we are referring here is numbered 310 - 1982. 

The principal characteristics of these steelworks of the future are as 
follows (see Figure II) : 

the production is based on scrap, by melting in an induction furnace 
and by "spray" casting, that is to say using a jet of the liquid 
metal which then solidifies in droplets on a plate (see Figure 12), 

' 
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the required products are produced by the simple cutting of this 
plate of steel {see Figure 13 and, particularly, Figure Ile), 

- more interesting even than the technique is the underlying philosophy 
of this "steelworks" {if it is still possible to apply this term to 
it ••• ); it has something in co111DOn with the Chinese "village factories" 
{which date back some twenty years or more) and with that of the 
kibbutzim in Israel, by which an enterprise is created within a small 
co11111unity so as to satisfy the ~reater part of its needs for iron and 
steel products. 

\ 
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Figure~ CAPITAL INVESTMENT l!_~~SIC:..L ROUTE FOR THE 
PRODUCTION OF HOT-ROLLED COILS - --
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~ITAi. I~TMENT IN THE CLASSICAL ROUTLlOR_TH~ 
PRODUCTIO!! •. QL!!_OT-ROLLED COIL~ 
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2 ' Mt/year • 
Base 6500 personR x 1800 hours/year for the chain of units considered. 
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EXAMPLE OF A SEMI-INTEGRATFD MICRO-STEELWORKS 
of I ~.QQO- to -l!h. 000-tonne!Li~ar* --

cooler 

• 

2 finishing 
stands 

n n 
DODD 
J, ~ ,U 

2 finishing 
stands 

5 two-high 
intermediate 
stands 

~intenance 

workshop 

Cylinders 
workshop 

L3boratory 

Quality 
control 

Transformer 
room 

one three­
high stand 

Reheating 
furnace 

Casting 
~pit 

billets 

* that is 12,000 t/year in the electric f~rnace and 
36,000 t/year in the rolling mills. 

Electric 
switchboard 

Compensator unit 
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SMALL SCALE STEEL PRODUCTION ----------------------------
Steel is generally produced today in very large and very 
industrial pl~nts, requiring heavy capital investments. 
used is based on converting iron ore or scrap metal into 

expensive 
The technology 

molten steel. 

The molten steel is snlidified into thick slabs which w.ust be reworked 
several tim~s over into thinner and thinner material. 

This requires hea'-Y equipment, a long and 
complicated process c~12in, high capital costs, 
high energy consumptio~ and experienced 
workers. Such plants are not suitable where 
steelruaking is to be introduced on a 
relatively small scale. 

Spray casting uses a technique based on the 
principle of tJnvertin~ raw material one 
drop at a time into semi-fini:;hed steel. 
The process requires melting equipment for 
the raw material and a spray tank in which 
the steel body is built up. Other equipment 
is also needed for heat-treating and for 
cutting the finished product to size. 

Spray casting makes it possible to 
produce high quality steel 0n a 
very small scale: it also ·~eates 
two other possibilities. MP.lting 
~quipment can be designed so as to 
have a relatively low capacity, 
therefore requiring a much smaller 
power supply. The handling process can 
be geared to more manual procedures with 
less automatic equipment, since the raw 
steel plates to be proc£ssed are all of 
relatively low weight. 
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PR0DUCTION STATIONS -------------------

~£!!!E_!~!!!_!!!n!~~r! 

The raw material, in the form of scrap metal, is transported to the 
SC plant and loaded into small rail-mounted wagons. The wagons are 
lifted to a height of about three metres above floor level. 

2 ~~.!!ins 

The scrap is charged manually into the mPlting furnace which has a 
capacity of 500 to 2000 kg of molten metal. The quality of the metal 
is tested and adjusted by the addition of alloying elements such as 
carbon, silicvn, manganese, chromium, etc. 

t~-~~-~E~~l-21~~! 
The production of SC steel requires lifting 
equipment which need not be especially 
complic3ted. The building structure ~an be 
designed to carry an overhead crane, as well 
as protective roofing. Side walls may b~ 
added to produce a complete enclosure or may 
remain partly open, depending on local 
weather conditions and storage needs. 

Service 
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• Mel ters 

I. j 111'11 11·I''111 i . I I.II It· ., I 
1, . 1:. 
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roof for 
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When the melt reaches 
the proper analysis 
and temperature it 
is poured into the 
tundish and fed into 
the spray chamber. 
The stream of 
metal falling 
into the chamber 
is broken into 
very small 
droplets; 
when thrown 
on top of 
each other 
with great 
force they 
form a solid 
steel body. 
Due to the 
rapid solid­
ification rate 
the resulting 
steel structure 
is fine-grained 
and uniform and 
thus has good hot­
working properties. 

8. 

v~ 
Lifting c~e spray ~hamber 
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Pouring the melt 

4. ~!!!_!!!!!!~S-1!!!!!!!!~s> 
The new steel is heat treated in order 
to produce the correct structure. 

5. £22!i!!S 
The steel is cooled by air or gas 
which can be later used as a source 
of heat where there is a need for the 
space heating of office buildings, etc. 

' 
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CUTTING TO SIZE AND SELLING ---------

7. Tr!!!!22rt_!nd_!f2!!&! 

6. £ut~!~&_!~_!ize 

The cooled plate is trimned and 
cut to the desired size. 

Each plate can be specially cut to the 
buyer's requirements or cut to a 
standard size for storage. 

Storage can be combined with production or located separately as a customer 
service unit. 

~QC~--~~h.~!Q2~£!!0N_~--!~_!!2US!!!AL_fQ~!!! 

!~~!!!_!.!!22 
A special shop should be created to 
display SC steels. This type of 
production facility is of special 
interest to two types of buyers; 
those looking for high quality steel 
and those with small orders who 
require special analyses and sizes 
of steel. The SC process makes it 
possible to return excess material 
to the melting pot, to produce 
special steels at a low prjce and 
to me~t very short delivery times. 

When a local blacksmith ,,isits the 
Flant and the sales shop he will have 
every opportunity of discussing steel 
qualitie,, hot working methods and 
even melting techniquf~ with the 
plant personnel. He can also sell 
his own scrap or other scrap that he 
has collected. 

\ 
I 
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CHAPTER VI 

AN APPR0ACH TO THE QUANTIFICATION OF TECHNICAL COMPLFXITY IN IRON 

AND STEEL INSTALLATIONS 

One can attempt to arrive at an approximate measurement of the complexity 
Cu of a unit operation, such as 

by 
as 

the rolling mill (hot or cold in a single unit), 

- an electric steelmaking furnace or an oxygen converter, 

- a continuous casting machine, etc., 

attributing a rating to it, such as from I to IC or even higher if necessary, 
a function (see Figure 14) of : 

the raw materials used (inputs) and their properties (and hence of 
their complexity, I, 

- the production (or outputs), again in terms of quality and complexity, 0, 

- the size of the unit and its production in terms of tonnage, P, 

- the structure of the actual unit, S, 

- the very important links with the infrastructure, L, which indicates 
the greater or lesser needs, according to the unitary operations, to 
have : 

- water, gas, electrical energy and compressed air services, 

- the mor~ or less easy or sophisticated maintenance services, including 
mechanical, electrical and, increasingly, electronic. 

- the management itself, M, the value of which is established at a base 
value of I which can be increased, if necessary, as a function of the 
problems posed by the corresponding unit : 

- excess er by-prodycts, 
- climatic or geographical constraints (distance), 
- the pattern of the order book (long or short runs), etc. 

After having developed a mathematical definition of this complexity, 

C = f(I, O, P, S, L, M, •.• ) 

we set out, from our experience, an essay in giving ratings for the principal 
types of unit operations in Table IX. The fact that several ratings, or a 
range of ratings, are indicated comes largely from the factor O, that is to 
say thE' quality or the "complexity" of the production. 

' I 
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If we then move on to the total complexity Ct of an iron and steel plant 
it is necessary to make the follcwing conments : 

I). If there are several units in parallel, but not connected, for example 
several rolling units, the complexity is only increased in respect of 
ma11agement, and we estimate this to be one point per unit. In other 
words a plant which consists, for example, of two rolling mills (Figure 15) 
using semi-products from outside will have a complexity of C = Cu 1 +I: 
this :ilso applit:s to units which are only connected through solids, 
such as : 

the link between the coking plant and the blast furnace if we limit 
ourselves to the supply of coke fro •.. the first unit to the second with, 
obviously, the possibilities of intermediate stocking, 

the link between continuous casting and the rolling mill if we limit 
this to the supply of slabs, blooms or billets with, once again, the 
possibilities of intermediate stockaging. 

2). If, however, the connection becomes much c:oser it is necessary to 
distinguish between (Figure 16) : 

the appearance of a gas transfer, as for example in the case of a more 
integrated link between the coking plant and the blast furnace where, 
in addition to supplying coke there are transfers of gases, often in 
both directions (coking plant gases and blast furnace gases). In such 
a case we then increase the complexity further by one point : 

Ct = Cu 1 + 2 

- the appearance of the transfer of liquid metal increases the complexity 
considerably, and here we assume that (Figure 16) : 

Ct = Cut + Cu2 

3). If certain shops (steelmaking, casting, etc.) include several units in 
parallel it is necessary to consider them separately and to take account 
of the links between them which may be of very different natures and, r.en~e, 
complexity. ~e will consider some examples of this (Figures 17, 18 and '.9). 
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Unit operation Cu rating Comments 

Rolling mill for general quality Independent of 
bars (concrete reinforcing rods) 2 to 3 the production 

Wire rod rolling mill 4 to 5 with one pass 
with 2 or more 
passes 

Combined bar~ wir~ rC'd and Sll'.all I 
merchant goods t 4 to 5 

I 
Mill for medium s~ctio11s 4 t'l 6 

Mill for rails, large girders! et-i:. 6 to 8 

Hot strip raill 5 to 10 

Four-high plate mill 6 Co 10 I Descaling and pickling line 
(tandem nr temper mill) 4 to 6 

Cold std.p miil 5 to 10 

Galvanising line 4 to 8 

Tinning line 5 to 10 

Coil annealing furnace 4 to 5 

I 

Cont{nuous annealing linE: 5 . " JO 

NOTE A cold rolling line working on a diversified proi•r:tion and consi1-1ting 
of pickling, tandem mill .• degreasing anrl preparation line, continuous 
annealing and annealing furnacf!s, temper mill and/or skin pass mill, 
galvanising ot dnn.4.ng lines, slitting, shearing oi.ld packaging lines 
and a de,jpatch tu:.11, with interm-ediate stockage are.:10, would lead to 
additions to tha Cu values and to increases fat management constraints 
(int:ermediate stock manac;ement and circ"Jits) which would lead to the 
highest complexity values. 

I 
l ' 
J 
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Table IX - continued ----------
Unit operation 

Direct reduction 

Electric arc furnace : 
I unit for steel bars 
I unit for more sophisticated 
steels (wire rod, flat products) 
2 units, according to case 

Continuous casting : 
I unit, 3 or 4 billet lines 
I unit, 6 billet lines 

or I slab line 

Oxygen converter : 
I simple converter 
I large modern converter 

Blast furnace : 
small BF (coke, charcoal) 
large BF 

Coking plant : 
simplified 
modern 

Iron ore agglomeration 

Cu rating CotDDents 

3 I unit 
4 2 units 
5 3 units 

4 

5 
5 <-'r 6 

3 

4 

6 
7 

4 
5 

3 
5 

3 
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Cu f (I, O, P, S, L, M, .•• ) 

~ 
raw materials 

I l 
(quantity, ..._------~-----------------------­
linked to P, 
quality) 

unit -
size and 
production 
structure 

links with the 

p 
s 

infrastructures L 
(wate.r, energy, 
maintenance, etc.) 

management M 

0 

production 
(quantity linked to P) 
quality 
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·I Cu1 

+ 
+ 

·I Cu2 

Ct = Cul + 

... 

• 

........ I __ c_u_z __ _ 
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By hypothesis Cu1 > Cu2 

~~~---~ .. ~~-C-u-1~-- ·----·~ r-:::-i---t•~ TRANSFER L:._j 

If only the transfer of soH:!o (coke, agglomerates) is involved then 
the units are considered to be independent, and a single point is added 

Ct = Cu1 + I (Figure 2) 

If the transfer of a gas is involved this becomes a do~ble management 
complexity and two points are added 

Ct • Cu1 + 2 

If the transfer of liquid metal is involved then the complexities of 
the two units are added together : 

Ct • Cul + Cu2 

' 
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A) One simple steelmaking line. 

whence 

v ·5] 
Electric arc 
furnace 
complexity 

4 

4 + 

Continuous casting, 
4 billet lines 
complexity 3 

3 = Complexity 7 

Mini-steelworks, and with a bar rolling mill of complexity 3 

+ I = Complexity 8 

B) Integration of this mini-steelworks wi~h direct reduction (i.e. a unit of 
complexity 3, but practically independent) 

+ 4 + 3 + = Complexity 9 

C) SteelwDrks with two electric arc furnaces + two continuous casting lines 

The complexity 
' prc.blems, so : 

,4+4+3+3 

·­-............. = ·-;~ 

'inc~e3ses with the deliveries and the gcheduling 

, • Complexity 14 

' 
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CO~L~~!!!_~!!~-!~~-!~f~~~~!~Q_!~!~Q~!!Q~-Q~ 
A MINI-STEELWORKS -----------------

A) A bar rolling mill or, possibly. small merchant goods 

[[]· 11mnm 
billl'ls ---)-. proclm·ts 

' 
comp I 1•x it y 

B) Semi-integration with an electric arc furnace, using scrap iron 

----4 g Q LC] 1mml 
]--".'; d "< " 

1, ] 2 to 4 

Ii quid mt• la I !, + ) + 

C) Integration with direct reduction 

Classified 
or 
pc I I <'ls - [;]-Q o [[J mml 

'--? 
+ 4 + ·1 + I 

D) Integration with blast furnace • oxygen steelmaking 

l"Okt• 0 r 
l'11;1 rco;1 I 

1 ·1 

_mill] 
+ I 

c-omp I C'X it y 

fnr a single line 
I furn1c-e -

nM t i n 110 11 s ca s t i n g 
ro I 1 i ng mi l I 

R 

complc•xity 
for t Ill' 
int t>p.r;ll ccl 
I int• 

9 

er.mp I f'X i I y 
for rlw 
i 111 ,.,~ ra l l'd 
I i m• 

1 ·1 



- 91 -

THE COMPLEXITY OF CLASSICAL STEELWORKS -----------------------

A) The case of an integrated classical steelworks 

coking 

'\.8 
plant 

>GP >8 bi 11 et 
mill 

agglorn- ~5 7 4 7 eration 

Complexity for transfer of liquid 111etal 

5 + 7 + 4 = 16 

Complexity for transfer of gases with coking plant + agglomeration 
+ billet mill . . 

2 + 2 + 2 = 6 TOTAL 

8) The case of two integrated and connected classical steelworks 

colr ing 
plant 

agglom­
eration .__ ____ 3 

Complexity 

Complexity 

for 

5 

for 

2 

transfer of 

+ 5 + 7 + 7 

transfer of 

+ 2 + 2 -

liquid metal 

+ 4 + 4 • 

gases 

6 

. . 
32 

hille>L 
mil I 

TOTAL 

B 

0 
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CHAPTER VII 

DESCRIPTION OF A !«>DEL STEELWORKS 

This is a simple and semi-integrated mini-steelworks (that is to say not 
producing prepared raw materials, in this case not equippeJ for dir~ct 
reduction). 

l~ consists essentially of 

- an electric arc furnace, 

- a 4-line continuous_ casting macilfne, 

- a rolling mill for bars and small merchant goods. 

On the scale for the quantification of technical C'11Dplexities (see 
Chapter 2) this steelworks is characterised by a value of 8. 

In order to locate more precisely the ~lexity problems of such a 
steelworks we will examine two aspects which seem to us to be important 

- the enviromnent and the infrastructures, 

- the personnel requirements. 
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PART THREE 

THEORETICAL ~TIJDY OF THE COMPLEXITY OF 

INDUSTRIAL RELATIONSHIPS IN TIIB 

IRON AND STEEL INDUSTRY 

·------------

CONDITIONS FOR ACCESS TO TECHNOLOGICAL MASTERY : 

CHAPTER I 

CHAPTER II 

CHAPTER III 

CHAPTER IV 

. . 

General plan of the theoretical study of 
the model 

Evaluation sheets for the key functions 

Processing and interpretation of the results 

Inter-relationships between the iron and steel 
industry and its environment 

TABLES and FIGURES. 
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CHAPTER I 

GENERAL PLAN OF THE THEORETICAL STUDY OF THE K>DEL 

I. THE POPULATION OF KEY FUNCTIONS 

Reference should be made to paragraph 1.2. of Chapter 4 in the first 
part and to the diagram which accompanies it. We have identified, in the 
plant itself, some twenty key functions which form a necessary and sufficient 
group of varied and interdependent tasks if the plant, viewed from the 
continuous casting shop as the chosen point of observation, can be constantly 
supplied and maintained in a state of nominal production at the quality 
required by the market: we are quite clearly on one of the lines of fragility 
for the functioning of the plant. 

I.I. ~~~!!!El_!!!g__!uffi£l!!!£-8!Q!!l!_Of_f;!!kS 

• necessary : 
if one of these functions is not carried out, or is carried out 
incorrectly, the probability of a shut-down, of reduced production 
or even the rejection of the production, increases danger~usly: 

• suff ~cient : 
ii these key functions are carried out ccrrectly the others will also 
be correctly carried out by ''induction". As far as these are con­
cerned our model plant is of smali capacity, of compact layout and with 
a simple production programme; .: .. 1erything should take place within a 
restricted team with a high standard of competence and behavioural 
patterns. 

I.'-. Y!!i~_!nd_ia!~g!P.!!!9!!!!_!!!!! 
These key functions are to IJe found in upper a.d lower management, amongst 
the team leaders and some at skilled or unskilled operative level, amongst 
the managPrs and buyers, etc. The range of competences and levels of 
responsibility involved is very wide, but the grou~ behaves as a chain 
where every link counts; none of the holders of these working posts 
can be successful without a greater or lesser level of support from the 
others, and each conditions the success of. the others. In other words 
each .iae the rower to frustrate the co11111on objective. 

This interdependence therefore requires of all those holding these posts 
a clear understa;1ding of their solidarity, and this is to be reflected in 
a high standard of behaviour:~ each link of the chain. 

I • 3. !!!!_!!2!!!_!~L!?£_£2!!!!!a!!l-!!!l?2!i!~L!!!!Lm!i!!!!i!!!9 .• iIL! .• !!!!!_Q.L!!2!Dl!!!l 
2r.2g!!£!i2!!-!l!-!!!!_!IY!!i!I_!!!l!!i!!!Ll?I_.!h!_!!!!!~: 
This is the tangible result of. technological mastery. Eveiy i;tep taken 
tot1ards achieving this mastery is to be measurert in terms of regularity 
and quality; it is not a matter of achieving, by profiting from except­
:onal circumstances or conditions, isolated records without thought of 
the morrow. This woul-t prove 11othing, and there is the risk that a 
high 9rice will be paid for it; the plant has been built to create 
wealtH and not to provide sport. 
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2. ANALYSIS OF THE KEY FUNCTIONS 

That being said our population of twenty key functions, as listed in 
Table X and divided between the Production, Maintenance, Engineering and 
Supplies (Buying and Stock Control) de~artments, will be the subject of case 
by case examination by means of the evaluation sheets 

Each of thtse evaluation sheets, consisting of ten pages, includes the 
following headings 

I). Qhl,!;£!iV!: : 

this provides, 1.n a few words, the "why" of the function (page I). 

2). ~!!!!!l.!!!I_of_!he_fun.£!!~ _: 

this provides, in a few lines, the "how" of the function (page I). 

3). ~~ia&!!!-2L!~laSi2!!sh!2! : 

this is the schematic representation (page 2) of the location of 
the functio~ in relation to other functions, whether -

- in the hierarchy (or vertical), and 
- f•Jnctionally (or horizontal). 

4). De!ai!!_2!_!h~-!.!!~£!io~ : 

four pages (pages 3 to 6) are reserved, but not necessarily used 
in their totality, for recording the details of the functi~n. 

5). !!!!l£!_of_Sh£_!!!ing!.J2!_!h£_!£g~!~m~n!_!~~!! (see explanations 
in paragraph 1.3.4., Chapter 5) : 

- page 7 
- page 8 : 
- page 9 : 
- page 10 : 

know-how criteria (5 criteria), 
behavioural criteria (3 criteria), 
responsibility/power criteria (6 criteriA), 
sununary table of the requirement ratings. 
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3. PROCESSING THE RESULTS OF THE EVALUATION OF EXIGENCES 

3.1. The results of the quantified analysis are examined from two aspects : 

- the exigency levels in absolute values, each raw rating for the criteria 
being converted into a percent~~e: for example, if for a given function 
the total of the five ratings foL know-how (each being rated between I 
and 5) give a total of 15 out of a possible maximum of 5 x 5 = 25 then 
15 out of 25 gives a figure of 60%. 

- the relative importance of the ratings for know-how, behaviour and 
responsibilities/powers: this characterises the equilibrimr. between 
the three components of & function, out of a total of 100. 

Let us assume, for example, that a function is characterised by the 
following absolute values 

- know-how : KH = 72(%) 

- behaviour : BB = 53(%) 

- responsibilities/powers : P.P = 57(%) 

TOTAL : 182 -----------
Mean 60. 7 

The equilibrium between the three components is evaluated as 

- KB 72/182 - 39.6 

- BB 53/182 - 29. ! 

- RP 57/182 - 31.3 

""0.0 

.!2!!, In the present state of the study it is assumed that the three components 
are of equal weight, there being no a priori reason why this should not 
be so. Only practical tests in the plant could lead to this hypothesis 
being t'evised. 

3.2. Research into correlation and an examination of triangular diagrams for 
the equilibrium values of lCH + Bl~ + RP will enalJle us to formulate more 
precise approaches to the mechanisms of complexity, on the conditions ne~essary 
fo~ technological mast~ry, on the probable causes of failure to achieve this 
and on what must be understood in regard to proBramnes for the transfer of 
mastery, which uill obviously be more complete than the customary training 
programnes. 

The practical consequences on the reality of planning will be the aubject 
of the fourth rart. 
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LIST OF _!!!E_KEY _!!llifTIONS WITH THEIR CODE NUMB~ 

TITLE OF THE FUNCTION 

Spares b11yer 

Raw materials buyer 

Stores manager, customs' clearance, etc. 

Stock control manager 

Technical librarian 

Shift storeman, CC 

Shift pump mechanic, CC 

Shift foreman, CC maintenance 

Head storeman/Plant inspector, CC 

Maintenance supervisor, CC 

.. .aintenance fort'lllan, CC 

Foreman, CC reiractories shop 

Tundish preparer, CC 

Supervisor, CC billet store 

Supervisor, CC utilities & auxiliaries 

Grade adjuster, CC 

Caste&;, CC 

Foreman, CC machine 

Cabin operator, CC 

Shift foreman, CC 

(CC • continuous caating) 

CODE No. 

2 

3 

4 

5 

6 

7 

8 

9 

JO 

I i 

12 

13 

14 

15 

16 

17 

18 

19 

I 20 
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CHAPTER II 

EVALUATION SHEETS FOR lHE ICEY FUNCTIONS 

There are thus twenty of these, as listed in Table I of the previou~ 
chapter. To reduce the o·rerall size of the study and to facilitate reading 
it we have collected these evaluation sheets together in an annex. 

We feel however that it is essential for the reader to take note of 
.!!!_ese befo_!e st~rting_p}L~~~-P.!'~£~!~ing afid interpretation of the results or 
that, at the very least, he familiarises himself with the content of a 
sample of them. 

To this end the evaluation sheet for the Head shop foreman for the 
Continuous Casting shop (Code No.20) is set out in the following pages. 

All these shec~s have been drawn up :>n the basis of practical exigences 
in a high-performance French steelworks which holds world records for both 
productivity and economy in operation. They therefore represent, in regard 
to the line of fragility which is under examination, the state of mastery 
which we will now analyse. 



Code 20 
Position SHIFT FOREMAN. CONTINUOUS CASTING 

PRODUCTION 

1) Objective : 

To ensure that the production as laid down in lhe programmrs is achirved by coordinating 
the activities of his subordinates, provid~ng them with t~chnical and/or physical 
support according to the nature or the incident. 

2) Surmiary of the functions 

a) To initiate and to follow-up the opPrations involved in the production, irlentificatinn 
and storage of the billets produced from the ladles or liquid steel (direct 
responsibility). 

b) Administrative work and nersonnrl ~annrP~rnt. (rlirrct rrsponsihfltty). 

c) Ensure the continuity of the continuous casting operations from one post to 
another and also u~stream (steelmaking) and downstream (rolling) : indirect 
responsibility. 



Position SllIFT FOREllAN, CONTINUOUS CASTING Code 20 

PRODl'CTION 

3) Diagram of the relationships 

.. ... 
c .... 
... 
c 
-~ .. 
u 
c 
::> ... 

.. ... 
c .... - --~ ~ 

.&! .... 
u ... .. .. 
" ... .. > 
.~ -
.&! 

~ -.. .. 
c 
0 .. .... .. 
0 

.&: 

Dept. of 
Social 
!h"t"urity 

Product ion 
office 
SH+ CC 

He ta 11urgica1 
and quality 
control 

18) foreman, 
CC 111achine 
No. I 

Ditto 
No. 2 

Shift foreman 
Steellllilking 

(SH) 

Supervisor, 
billet stock; 
ident if icacion 
cutting 
and storage 

.. ... -"O .. 
-.. 
~ .. ... 
0 .. ... ... .. 
c .. .. 

... -"O .. 
.. 

.&! 

c .... 

• • • • • . 
Energies Department 
(oxygen, ar<>on 
cooling water etc.) 

services ~ 
i•-.......,,,......-s""u_p_p""l..,.i-es-of raw materia~l 

(powders, altaainium, etc.) 
and refractories (nozzles, 
bricks, etc.) 

SH/CC l'faintenarce forPman 
- emergencies and mainten­
ance programmes + manage­
ment of sectoral safety 
stocks. 

8) Shif• foreman, 
CC maintenance • 

1;) foreman, CC 
refracrories 
shop: hdle 
and tundish 

Safety 
pit 

CC Tundish 
(distributors) 
preparer 
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Code 20 
Position SHIFT FOREMAN, CONTINUOUS CASTING 

PRODUCTION 

4) Details of toe functions 

4.1. To initiate and to follow-up the bill~t manufacturing operations from the 
ladles 01 11qu10 steel, an-. tn tdentlfy and store tne b1Uets. 

4.1.1. 

4.1.2. 

Obt,tning information 

- to note the information, observation and incidents during ~he previous shifts, 
as ootes in the shift lr.g. To discuss these with the outgoing shift foreman. 

- to obtain information on the forecast caslings for the shif~. Progranme 
drawn up by the head of production, specifying the grade of steel, the 
nUillber of castings and the format and length of the slabs. 

- to request his subordinates to warn him of any anomalies noted on the line 
or of a breakdown in supplies {powders, aluminium, scrap, nozzles. etc.). 
If there is any doubt as to the state of the lines the foreman is to arrange 
for simulated casting {all phases being complied with : introduction, 
speed, cooling). 

- to ensure that the refractories department has a sufficient number of 
distributors and ladles (in the case where continuous casting does not have 
priority). 

- to verify the presence of stand-by ingot moulds (conventional type). 

Initiating the activities 

- indicate to t~e operator the castings to be carried out {according to HP 
vrogramne). The latter will then start up the manufacturing process and 
the preliminary <•perations : 

requesting ladles from the steelmaking section 
introducing the leading heads aft~r heating 
transferring the ladles 
treating the steel in the ladles 
casting. 

The foreman will assist with and check all these operations and will intervene 
!n the event of incidents or in resolvinr. a technical difficulty. 

Example of the problt!m& enrt'untered at work stat inn levels : 

Operato:- : 

The charge approaches the limits of the ranges, temperature, composition of 
the bath. 
Return of a ladle to the steelmaklng section or to the stand-by casting, after 
treatment in the ladle (temperature too low ... Adaptation of casting speeds to 
the technical problems encountered or to incidents). 

Treatment in the ladle 

Difficulty in the introduction of aluminium or stirring with ar~on. 



UNlDO No. 3/84 CHAP. II EVALUATION OF THE KEY FUNCTIONS 

Position SHIFT FOREMAN, CONTINUOUS CASTTNG 

Ladle caster : 

Page 4/10 

Code 20 

PRODUCTION 

Rotation of pivoter defective, fixing of nozzles to the drawer difficult, closing or 
the nozzle drawer impossible, etc. 

Caster distributor : 

Difficulty in maintaining a constant level. 
distributor during incident. 

Line surveillance : 

Overflowing, piercing, evacuation of 

Lack or pressure on a stand (shut-down of installation ~r casting), lack of cooling 
of rollers, etc. 

Preparation of head 

Difficultip·; in preparation (inserting - drying). 

Oxidation : 

In the case or blowtorch iacident, slow down the line with possible manual cut-off. 
c~ntrol or lengths (annotated progranme). 

Billet stock : 

Stock area overloaded. Difficulties in c!earing the billets. 

!!..:..!!..- in the c~se of seq~ential casting, necessitating the use of two distributors 
successiv:-ly, the foreman will specify and order the procedures. 

- in the event of piercing of a line to organise the operations for releasing the slabs, 
changing the ingot moulds and zonP. I if necessary. 

- <'hanges in format are placed under his responsibility: alignment and conicity, which 
implies rigorous control on his part. 

- verifying the presence of the materials necess~ry for the castings, and ensuring 
supplies. 

- carrying out the operations or cleaning the workshops. 

- reporting to his superiors any incidents encountered and, where nec~ssary, submitting 
proposals for modifications, either technical or relating to work stations. 

4.2. Administrative work and personnel management 

4.2.1. Functions relating to personnel management 

- responsible for personnel time-keeping 
- planning holidays in his team 

I II 



.-osition SllIFf FOREMAN. CONTINUOUS CASTING CodP 20 

PRODUCTION 

- granting comrensatnry time off in such a way as not to create disruptions in the 
department 

- training personnel for work stations. Informing them as to the technological 
rudiments and training them in safety. 

- notifying them of the safety rules, and supervising their application. 

- suggesting possible promotions to their superiors, with plans for supplementary 
training. 

- proposing rauctions. 

4.2.2. - Functions relating to administrative work 

- drawing up the shift report : reports on activities with observations. 

- reporting in the "ladles logbook" the numbers and the reasons why thpse ludles 
were returned to the steelmaking section. 

- noting any requests for information made by the management services during their 
interventions. 

- drawing up : 

a) the reports on incidents {piercing, overflowing, etc.) 

b) statements on physical accidents {specifying the circumstances after a 
preliminary enquiry) 

c) "withdrawals from stock" notr>s {general services) 

d) "personnel leaving" notes 

e) requests for interventions by the maintenance services {repairs or modifications 
to the equipment) and from the transport services {orders for trucks) 

rei~orting, in the log, the ordt>rs in hand {follow-up by FnrPman). 

4 3. Ensurin the continuit of the continuous castin o crations from one shift to 
another and also between upstream steelmak ng sect ons and downstream {rollin2 mill~) 
as indirect responsibility. 

4.3.1. Awareness of being the meeting point between the pr"duction activities {stePl production 
and the metal converting activities {steel forming), operating according to different 
rates and programming norms. 

4.3.2. Anticipating, by means of exchanging information with the Shift Foreman in chargl' of 
steelmaking and the Shift Foreman in charge or rol 1 ing, the possibilities of push-pull 
operation, and making provision for suitable measures for avoiding this. 

4.3.3. Analysing the progress of previoue shift{s) and indicating, for the follo~ing shift{s), 
t~e scenarios for possible incidents, with the proposed remedies. 

4.3.4. Requesting, where necessary, decisions from th<! Head of dcpartm!'nt Pn11:inf't•r(s) tiy 
giving succinct, but precise and exact, indicationB, correctly evaluated in regard 
to their importance. 
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Position SHIFT FOREllAN, CONTINUOUS CASTING Code 20 
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PRODUCTI'JN 

(ILANlt) 

' ' 

' ' 

' ' " ' ' 
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UNIOO No. 3/84 CHAP. II EVALUATION OF THE IEY FUNCTIONS 

Position SHIFT FOREllAN 0 CONTINUOUS CASTING 

5. Evaluation of requirements I il..quirement ratings 

5. 1. lnow-how 

5.1.1. 

Basic general 
and technical 
knowledge 

5.1.2. 

Supplementary 
vocational 
knowledge 

5.1.3. 

Diversity of 
the techniques 
utilised 

5.1.4. 

Type and 
complexity of 
intellectual 
processing 

5.1.5. 
Type and complexity 
of the physical 
activities 

SUB-TOTAL : Know-how 

a) HND• in metallurgy. 
b) Iron and steel trah.ing of the FAYECK type. 

steellllllking speciality. 

Expertence in a steelmaking post desirable. 
Experience in any continuous casting post 
and more particularly an operational function. 
Experience spread over several years. 
Elements of accounting. 

Specific technique of continuous casting, 
calling at the same time on knowledge of steel 
castinr. rolling (slab extraction), engineering 
(oxy-acetylene cutting, ingot regulation), 
stock management and control and personnel 
management. Control and intervention in 
various technical posts (ladle treatment, 
casting, line supervision, oxy-acetylene 
cutting, slab store). Varied situations during 
incidents and an essential understanding of 
steelmaking problems. 

Must organise, as a function of the production 
programme, the work of the team whilst taking 
into account the personnel present, the 
availability of distributors and ladles, the 
steelmaking possibilities and the temperature 
and quality of the bath. Must co.:>rdinate 
the various actions as a function of incidents 
and the general operation of the li.nes. 

Administrative work. 
Intervenes temporarilr _ ~ the event o~ an 
incident, in all the fun~Lions, in all the 
operations, but more particularly in the 
cont1·ol of the lines (control panels) 

• HND • Hieber Hational Diploma 

- oricinal text has : 
BTS • Brevet de Technicien Superieur. 

1 2 

Page 7/10 

Cnde 20 

PRODUCTION 

3 4 

x 

x 

x 

5 

x 

x 
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UNIDO No. 3/84 Cl!AP. II EVALUATJON OF THE U:Y FUNCTIONS 

Position : SHJFT FORDIAN, CONTINUOUS CASTING 

5. ~valuation of requirements r Requirement ratings 

5.2. Behaviour 

5.2.1. 

Degree of 
vigilance 

5.2.2. 

Degree of 
contrast 
oC the 
useful 
information 

5.2.3. 

Response 
time 

SUD-T<Yl'AL : Behaviour 

To intervene in the event of an incident, 
in all work stations on the line, and 
particularly at the ladle and the 
casting distributor position (risks or 
piercing, of overflowing). 

Has the same difficulties in perception 
as his subordinates, but in an t!plsodic 
manner (slag discrimination, steel 
discrimination, levels in the ingot 
moulds, etc. ) . 

Must decide rupidly on the actions to 
be undertaken in order to avoid : 
prolonging shutting down of production -
dangerous situation (risk of piercing). 

1 2 

Page 8/10 

Cod::- 20 

PRODUCTION 

3 4 

x 

x 

5 

x 
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UNIDO No. 3/84 I CHAP. 11 I EVALllATION OF THE KEY FUNCTIONS 

Position SHIFT FOREMAN, CONTINUOUS CASTING 

5. Evaluation of requirements I Requirement ratingc 

5.3. Hesponsibilities/Powers 

5.3.1. 

Diversity 
or thE> 
activities 

5.3.2. 

Type of pi lot 
information 
for others 

5.3.3. 

lJiversity of 
function~ 
piloted 

5.3.4. 

Position of the 
external 
controls 

5.3.5. 

Precision of 
imputation of 
consequences 

5.3.6 

Precision of 
directives 

SUB-TOTAL 

Checks and int~rvenes in the various 
technical po~ts (treatment in the ladle, 
casting, supervising the lines, oxy-acetylrne 
cutting, slab store). Various situations 
during incidents with understanding essential 
to the steelmaking problems. 
Manag~'lllent and training of the production 
personnel. 

Coordinates the activity of subordinates as 
a function of the work programme on incidents, 
informing the posts concerned as to the mod­
ifications made to the procPss: cooling -
pressure - speed of casting and removal -
stand-by casting etc. After analysis 
ordering ladles from the steelmaking section. 
Ordering materials from general services. 
Informing r~garding modifications made to the 
programme. 
Drawing up reports describing the incidents 
and suggesting solutions. 

12 subordinate posts. 
1 higher post (encineer) and 3 equal posts. 
Relationships with steelmaking, metallurgical 
control and quality control, scctcn·al and gen­
eral maintenance, supplies, social affairs 
and safety, rolling mills. 

Modification of the instructions intr~ratrrl 
into the process. The rPsults obtained hy 
the agent and his team can onl> be compared 
with the objectives established in the medium 
term (~ome months). . 
Function as foreman in various posts locatrd 
in the same process but which depend closely 
on different departments for their realisation 
(steelmaking - refractories). 

Must realise the manufacturing forer.asts. To 
do this must adapt his actions to the 
situations regarding incidents, whethPr in the 
process of manu'acture or at steelmaking level: 
non-conforming ladlt?s, shortagP. of metal, 
pierced ladles or ingot moulds. nefrctive 
pressure or cooling, etc. 

Responsibtlittes/PowerR 

1 2 

P11.t"e 9/10 

Code 20 

PRODUCTION 

3 I 4 

x 

x 

x 

x 

x 

5 

x 
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UNIOO No. 3/84 CHAP. II EVAU'ATION OF THE KEY FUNCTIONS Page 10/10 

Position SHIFT FOREMAN, CONTINUOUS CASTING 
Code 20 

: 
PRODUCTION 

6. Swnma ry or the requir~nt ratings -

-

Points " 

SUR-T<YrAL : Know-how 20/25 80 

SUB-T<YrAL ; Behaviour 12/15 RO 

SUB-TOTAL : Responsibilities/Powers 25/30 83 -

. 
T 0 TA L 243 

I 

I 

I I 

I I I I 

I I I I I I I 
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CHAPTER III 

PROCESSING AND INTERPRETATION OF THE RESULTS 

For ou~ analysis we will start from the appended Table II which sets 
out the qua.1tifie• results of the ratings for the requirements and their 
initial processing. as indicated above in Chapter I. 
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I. INITIAL COMMENTS ON EXAMINING TABLE II 

I.I. In the case of the values of the crude results (left-hand side of the table) 
the totals for the evaluations range widely from a minimum of 110 to a 
maximum of 254. 

1.2. By contrast grouping the results by departments gives mean values of the 
totals which show little dispersion from on department to another 182. 
189, 198 and 203. 

1.3. This is clearly reflected in the means: from 61 tc 66 from one department 
to another, whereas the range is from 37 to 85 between the functions. 
The individual ratings for the requirements also show a high degree of 
dispersion, whereas the means by departments are much more closely grouped. 

1.4. One is led to conclude that, within a chain of relationships along a line 
cf fragility, there is certainly a need for the intervention of key functions 
which are highly diversified in terms of level and profile, but also that 
grouping these key functions into units within their respective departments 
leads to the establishment of teams "of the same weight". 

1.5. Nevertheless it can be seen that whilst the weight of the teams shows a 
greater similarity than that of the individual weightings they are still 
far from being comparable in terms of their composition, made up from the 
three groups of requirement ratings KH, BH and RP. 

One is thus led to analyse, in greater detail, all these values so as to 
reveal the secrets of a "line of fragility which holds firm" since it is 
in this way that we have constructed it, on the basis of existing and 
satisfactory models. 

1.6. The central part of Table II visualises the profiles by means of an arbitrary 
division by tranches of values. Examination of this synoptic picture 
leads to the comments on the right-hand side of the table, to which the 
following may also be added : 

• Whilst there exist few functions which exhibit low levels of 
requirement ratings (al~hough there are some, since they are 
indispensable) ~here is no function falling within the lowest values 
of behavioural ratings; high behavioural ratings are involved in 
13 out of the 20 functions • 

• High know-how ratings are involved in only 4 functions out of 20, 
with low ratings in 6 out of 20. Half the functions demand average 
but solid levels of know-how: for the majority of these this know­
how is mainly based on long experience in a variety of various 
functions (see the rating sheets in Annex I). 

The breakdown of the responsibility/powers ratings (at the bcttom 
of Table II) differ little from those for know-h~w when the total 
population is considered; they are however very different from the 
ratings for know-how as we move from one Department to another. 
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1.7. The funccions are differently balanced between the requirements in regard 
to know-how (KH), behaviour (BH) and responsibilities/powers (RP). 

The group of three col\DDns on the right, next to the comnents, shows 
this. The utilisation of triangular diagrams will make it possible for 
us to characterise more fully several populations of functions, outside 
a grouping by departments, and makes clear the mechanisms of their inter­
dependence. 

These initial comnents having been made, and these first orientations 
of the study having been sketched out, the results may now be analysed 
in greater depth. 
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2. Investigation into the init~al correlations and verification of the 
coherence of the evaluation system 

2.1. Histograms of the distribution of the requirements ratings 

These may be seen in Figure I. Ignoring any groupings by departments 
and anticipating the information obtained from the triangular diagram {see 
below) we set out here the histograms for ~hree sub-populations. 

These confirm wt;at may be ~een from Table II. They show more clearly 
the jumps on the know-how and responsibility/powers ratings from one 
population to another, in contrast to the distribution of the behavioural 
ratings, for which there is a universal minimum threshold. 

Conclusions : 

I. The responsibilities and powers are, ano must be, exercised in 
proportion to the know-how required, provided always that the 
minimal behavioural requirements are met. 

2. In the case of the key •ctions along a line of fragility there 
are minimum requireme ~eshclds below which no reliability 
can be expected. ThL · eshold requirement for behaviour is 
the same for all the functions. 

2.2. The only role of organigrams and operational procedures in a plant are to 
distribute responsibilities and powers in such a way that all the necessary 
and sufficient functions are exercised, withour redundancy or gaps. 

How is the RP requirement rating linked with the other KH and BH 
ratings ? 

Figure 2 shows that exerc1s1ng responsibilities and powers demands 
principally the presence of the corresponding know-how, but that the 
requirement for appropriate behaviour is not nil. It is even important 
if one considers the upper responsibility r~nge of the population {the 
four points at the base of the cloud of points relate to the functions of 
confiden~e but of iow know-how skills). The correlation is then effected 
with a significant coefficient {0.6 instead of 0.27). 

2.3. Up to this point the primary processing of the results only tells us what 
we already knew, or wnich we had regarded as self-evident. From this 
point of view it constitutes rather a verification of the satisfactory 
basis of our evaluation system, and hence ~ome a&surance that the analysis 
can be continued without any danger of straying towards utopian conclusions. 
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3. THE IMPORTANCE OF THE CONCEPT OF EQUILIBRI'.~ BETWEEN THE THREE COMPONENTS 
KH, BH AND RP and it~ ~epresentation 

3.1. Basic c9nsiderations 

We have established the fundamental hypothesis (see Chapter V on the 
methodology) that each key function is characterised by the exercise of 
responsibilities and powers based on know-how and the necessary and 
sufficient behaviours. 

Expressed in another way our basic axiom states that the situation 
of mastery is characterised by the fact that .all the responsibilit~es 
are exercised, with th£ corresponding powers, and that they are carefully 
distributed between the minimum of the key functions, each carrying its 
necessary and sufficient means of response in terms of know-how and of 
behaviour. 

One may already sense, intuitively, that all mastery, in the exercise 
of a 7ocation at individual level, includes the concept of equilibrium 
between what one must do (RP), what one knows how to do (KH) and how one 
is to do it (BR) in order to adapt oneself to changing situations. 

When it involves a chain of functions directed towards a certain 
overall objective, which it is difficult to achieve, it may be conceived 
that all the functions forming a vocational body must comply with the 
same equilibrium, without it being necessary for the individual functions 
being balanced identically (if not they would be in competition rather 
than in organisation): this is a matter of the organisation of the 
individual imbalances with a view to an equilibrated resultant which 
would characterise the mastery of the group. 

3.2. Representation of a function by it~ three components KH, BH and RP. 

In Chapter I of this part, and then from the examination of Table II, 
we have already seen the emergence of the factors for calculating the 
values in equilibrium, the requirement ratings being adjusted so that 
KH + BH + RP • I 00 .. 

NOTE It is no longer the absolute values of the requirement ratings 
which are being taken into account here but the relative values. 
This should alway~ be borne in mind. 

Figure 3 explains the method for representing the functions on a 
triangular diagram. 

3.3. Representation of the population of the key_functions on a triangular 
diagram. 

3.3.1. Figure 4 shows the tor.al extent of the triangular diagram and the spread 
of the twenty representative points. 

- In its upper part it contains the point of perfect theoretical equilibrium 
between the three components, where KH • BH • RP • 33.~. 

- To a large extenr it is orientated towards the higher values for 
behaviour, but also shows a slight peak towards higher know-how values. 

- Very few functions show a trend towards high RP values. 

- One has the impression that the spread consists of several sub-populations 
that an enlargement of the \ISeful zone of the diagram would dis,tinguish. 
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One can ~epr~sent a function as a magnetic body attracted by the three 
points of the diagram, and hence subject to three forces in star form, 
acting at 120 degrees, which fix its mean position, but which is also 
stressed by forces of varying strengths and directions representing the 
interactions of the functions between themselves (hierarchic and functional 
relationships) which result in relative displacements from their mean 
positiors in the const llation. 

It may be assumed that, since these interactions are principally of 
a relational nature, the "play" which is left to the system, once the 
values of KH, BH and RP have been fixed, develops in the direction of 
greater behavioural requirements, and this explains the general orientation 
of th~ consiellation. 

3.3.2. T~ make any further discoveries it is necessary to enlarge the field 
and e:camine Figure 5 which covers the values of KH, BH and "'P between 20;;.; 
and 60%. On this diagram each function is represented by a cicle bearing 
its code number as given in Table II. It is possible to distinguish four 
sub-populations : 

A) Five functions are closely grouped in a small triangle around 
the theoretical ideal equilibrium point. Their total absolute 
requirement ratings are the highest found. 

Functions 

Chief spares buyer 

Chief raw materials buyer 

Stores manager 

Maintenance foreman, cc 
Shift foreman, CC 

These are the managers. 
triangle. 

Code Total of ratings Mean 

1 254 

2 198 

3 176 224 

II 250 

20 243 

Their field on the diagram is an equilateral 

B) Six functions are gr~uped in a largtr equilateral triangle, 
slightly helow the nanagement triangle. Their total absolute 
requirement ratings are very similar to those fo:· management : 

Functions Code Total of r.'ltings Mean 

Shift maintenance foreman 8 228 
Head storeman/inspector 9 217 
Foreman, CC refractories 12 157 205 
Billet store supervisor 14 I 99 
Foreman, CC machine 18 222 
Cabin operator, CC 19 210 

' 
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This is the operational control group: in this group actions are 
organised, ordered and controlled. In the KH - BH - RP equilibrium 
priority is given to behaviour (vigilance, anticipation of events, rapid 
reactions). 

C) Six functions are located within an even larger triangle, further 
to the right and to the bottom of the diagram but overlapping 
the previous triangle. 

Functions Code Total of ratings Mean 

Shift foreman, cc 6 110 

Shift pump mecnanic, cc 7 188 

Tundish preparer, CC 13 135 162 

Supervisor, CC utilities 15 176 

Grade adjuster, cc 16 156 

Caster, CC 17 209 

Thereare operators of higher or lower levels of skill. It is possible 
to make further distinctions between : 

- functions of team leaders and skilled operatives such as codes 6 and 17, 

- functions of trusted personnel with lower skill requirements, such as 
codes 7, 13, 15 and 16. 

D) Finally three functions can be fairly clearly distinguished 

Functions Code Total of ratings Mean 

'itock control manager 4 163 

Technical librarian 5 182 190 

Maintenance supervisor, cc 10 226 

The mean of the total of ratings is located in the region of the 
forelll , with one of them at management level. 

These are the functions where know-how has greater weight, whilst 
the responsibiJities/power level is not as high as that of management. 

We can designate these as functions providing technical aid to the 
manafement. Within the chain of responsibilities along the line of 
frar1lity they guarantee the permanence of a power to collect and process 
data which allows the management to make decisions, to ~ct ~nd to control 
(system of management). The functions 4 (stock control• working on 
doctaents) and 5 (technical librarian • design office work on documents) 
are relatively distanced from the zone where the functions of operational 
contr~l are located. 
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Fu~~tion JG (Chief preparer of the maintenance ?rograumes) is much 
nearer to these and, in particular, to the two operational control 
functions which most closely approximate to aid to management: code 9 
(Head CC storeman, but also inspector of the CC installations to provide 
info~ination for the preventive maintenanc~ progranmes) and code 19 (Cabin 
oper2tor who, du~ing the production activities, not only acts as operator 
but also as interpreter of the display panel). One may therefore assume 
legitimately that there is a logical interference between zone D and zone B. 

3.4. INTERPRETATION OF THE TRIANGULAR DIAGRAM 

3.4.1. The cloud in Figure 4 appears, therefore, on Figure 5 as organised, no 
longer a5 departments, but as a category of functions, a1l departments 
being included, and characterised by their type of KH - BR - RP equilibrium. 

Its very organisation leads one to think that the large emptY spaces 
in the diagram also have their significance: there are no man's lands and 
zones which are certainly open to useful functions but to those which are 
not key functions. We will now look at these in greater detail and attempt 
to arrive at some conclusions, taking advantage of some interesting 
correlations. 

3.4.2. EXAMINATION OF THE USEFUL ZONE OF THE DIAGRAM 

3.4.2.J. The chain of key functions can be clearly seen, with its four links 
A,B,C and D, and also the manner in which these functions hold together, 
mutually safeguarding each other. 

It may be assumed that when one of these zones does not exist, or is 
shifted in such a way that there is no longer interference nor even 
continuous contact, then the chain is broken. 

It will be seen that the cohesion of this chain depends not solely 
on the personal value of those who fulfil the functions (l<H. BH) but also 
on the distribution and the content of the roles (RP). 

3.4.2.2. Furthermore note should be taken of the particularl~ {meortant role 
of zone D which serves as the linkage rod between ~ha 2,Peratiunal functions 
and the management functions. 

If this category D of the key functions is se~ aside or. is .. h:ope::,:~tive 
then ma1.,: 3ement is deprived of its coherent system for rhe cCJ:. hcti0n and 
processing of data, deprived of its display panel: thi! management group (A) 
operates in a vacuum, is no longer understood and m3ny oc~obatics are 
performed; much labour is expended on producing little, or many rejects, 
antl ~b~! habit develops of believing that managing resembles swi11111ing agains~ 
the tide. 

From their side the operational functions, who can no longer operate 
except by means of expedients (hence the well-known cannibalism which uses 
duplicate installations as a source of spares, etc.) lose their behavioural 
values whilst the responsibility/powers values are redistributed erratically, 

• 
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as determined by individual temperaments: one no longer has a plant but 
rather a conglomerate of more or less competitive shops, with neither 
satisfactory nor regular products coming from them. 

3.4.2.3. It is of interest to analyse quantitatively the equilibrimn between 
the three components, KH, BH and RP, of a function. 

a) It is firstly seen than the median point of our population of 
twenty key functions is situated, in the triangular diagram, at the link 
between zones B and D, as if to mark the hinge between the semi-chain of 
management, with its piloting systems, and the semi-chain of operations. 

This median point (KF = 30, BH = 40, RP = 30) is at a relative distance 
from the equilateral management triangle where the three values of KH, BH 
and RP are balanced. 

Why are tnere so few "balanced" functions? How, and on the basis 
of what criteria, are responsibilities and powers distributed? 

b) Equilibrium characteristics 

We identify this characteristic by the value of the relationship 

RP 
! (KH + BH) 

The significance of this is shown by the diagram of the breakdown of the 
forces, given at the foot of Figure 6. We start, in effect, from the 
principle that in the exercise of any function the holder of that post 
brings KH and BH, which he has acquired through his training, and that 
RP is defined by the rules of the game, based on the procedures in force, 
and which result from the system of organisation which has been chosen. 

Firstly one can obviously see that the occupier of a function desires 
to accept mor~ and more responsibility and to acquire more powers for 
action over the events which hold together the life of the plant, but that 
he is not necessarily capable, either in terms of his know-how or in terms 
of his behaviour, to do more than ensure that his actions form a harmonious 
part of the whole: the limits of the rules of the game must be given to him. 

Secondly one can obviously see t he occupier of a function can, 
under certain circumstances, be afrai. ~cepting responsibilities and/or 
of exercising powers, since he does no · enough confidence in his own 
know-how and behavioural capabilities: is th~refore necessary that the 
rules of the game indicate just what space for freedom is allocated to 
him, the area in which he has the "right to be wrong". 

On what parameters does the attribution of responsibilities and powers 
depend, and how does this vary within the chain of functions which are 
under consideration ? 

Figure 6 provides evidence that, if one takes the means of the values 
for the groups of functions A,B,C and D, the equilibrium relationship 
RP/!(KH + BH) dept-nds very sir,nificRntJy on the total requirement ratingz> 
of the function, (KH + 811 + RP), with a correlation of 95%. 
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The situation is very different in the case of the individual values: 
the cloud is highly dispersed (correlation only 44%) and the slope of the 
correlation line is less than half that of the previous line. It is 
clear that the tendancy remains the same, but the influence of other 
parameters needs to be investigated. 

In passing it will be noted, in Figure 6, that the RP only rarely 
exceeds, and then by only a small margin, the equilibrium value ICKH + BH), 
as is shewn more explicitly in Figure 7. 

c) Figure 8 examines the influence of the ratio KH/BH, which charac­
terises the technicity of the function. This figure shows that it is 
possible to distinguish not f~ur but five sub-populations: our population 
C (the executants) becomes divided into Ct, which we designate by the 
term "sub-foremen" (code 6 = shift storeman and code 17 =caster, CC), 
and into c2 which we designate by the term "trusted personnel of lower 
skills". 

The search for an overall correlation produced no results (coefficient 
of correlation 35%). However the orientation and the shape of the cloud 
suggest the image of a logical chain which develops in a funnel-shaped 
space between two "no-man's lands" or, rather, two "no functions" lands. 
Furthermore operational foremen appear to play the role of hinges between 
two function spaces where the rules governing the distribution of powers 
and responsibilities are very different 

. For low technicity functions the attribution of responsibilities 
and powers is very limited, but the leaps towards higher RP values 
are very considerable, by the sinaultaneous increasing of the know­
how and behaviour values, the latter characteristic being of primary 
importance • 

• As soon as one approaches the sub-foremen functions the passage to 
responsibilities and powers demands that a considerable adv~nce in 
technicity be acquired • 

• Between foremen and management + aid to management the technicity 
gap becomes very considerable for only a limited gain in powers 
and responsibilities • 

• Certain management aid functions demand high technicity values, if 
not being attributed the highest values for responsibilities and 
powers (the extreme cade is. the documentation function, code 5) • 

• From the low technicity functions to those of highest technicity the 
usable zone where the chain of functions develops becomes increasingly 
narrow, as we have also seen from the triangular diagram. 

The interpretation of those zones not occupied by the chain of functions 
can be seen latec in the same chapter. But for the moment, and to understand 
more fully the significance of these non-occupied zones, we will examine 
how the zones which are oc~upied in the diagram function. 
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4. THE NERVOUS SYSTEM : Hierarchic and functional links 

4.1. To show Figure 8 in another way it is of interest to return to the triangular 
diagram for the following reason: it showed us, in Figure 5, how the 
differentiated functions of the chain being examined were located, and which 
complementary zones they occupy: this is the anatomy of the system. 

The triangular diagram will allow us to visualise the functioning of 
the chain as a result of the circulation of information and of conmands. 

4.2. To this effect Figure 9 shows, on a larger scale, the zone occupied by the 
key functions and the links between these functions : 

- The hierarchic, vertical or departmental links constitute the 
motor nervous system, where the action and control flows circulate; 

- The functional, horizontal er inter-Departmental links, by a group 
of functions or from one group to another: this is the sensory 
nervous system, in which useful information circulates, making it 
possible for the whole to collect and to process reliable data, 
and to orientate its action at the lowest level of synthesis, whilst 
compying with the instructions given by the hierarchic links. 

4. 3. What can be seen from this diagram ? 

4.3.J. First of all it is presented as a real nervous system, with its networks 
radiating out to the most discrete activities, with its processing centre 
and its control centre. 

4.3.2. The dotted lines indicate the bridges between the responsible Departments: 
they are shown at the levels where synthesis is possible (reference may 
advantageously be made to the details in the evaluation sheets in the Annex). 

4.3.J. The levels in zone Care "verticalised", since there is not sufficient KH 
here to conscitute a sufficient synthesis level, and not sufficient KH + BH 
in absolute values for the exercise of responsibilities and powers other 
than those within the restricted circle of the team (gang leading). 

4.3.4. The code 5 function (Technical documentation and coding) belongs to the 
Engineering Department and represents it. Here only functional links can 
be seen. In the whole system it represents the reference data centre, 
the permanent treasury of exhaustive coding and documentation, acting as 
a kind of gyroscope or, to return to our medical similes, the inner ear 
which provides balance. 

4.4. What conclusions are to be drawn from it? 

4.4.1. The harmonious architecture of the functions. 

To repeat, this involves 

- a control centre, supplied w:th processed information, having a 
high level of know-how and high motivation, conscious of its 
responsibilities, endowed with considerable powers for action and 
issuing (oherent orders. 
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- a processing centre, supplied with raw information which is formulated 
with a high level of reliability, controlling the archives and the 
data processing systems. 

- continuous and hierarchic networks for the transmission of infonn­
at ion and for the execution of orders, with each post, even the 
most elementary, being at the same time the sensor and the relay 
for information and an actor in its own vocational domain. 

4.4.2. The continuity of the information and action networks. 

- No "hole" in each of these networks which runs from the elementary 
reality to the most complex levels of strategic and tactical 
activity. Everything is "under control". 

- N~ distortion in the interlacing of these networks: they are placed 
one on another, even interlaced, and each level of function in one 
depar~ment finds its equivalent in another department at a short 
distance in the diagram; at each stage one is in contact with 
professionals of the same level. 

4.4.3. ·The general orientation of the networks links a management, well balanced 
in terms of KH, BH and RP, with requirement levels where behaviour, that 
is to say the motivation to serve a system, has priority over the other 
components. Any other orientation would deprive the nervous system 
of its efficacy: its reliability is above all a function of a universal 
and widespread desire to succeed together, shared by men who have confidence 
in each other. 

Considering the imperatives for tra1n1ng these may be formulated 
in the following manner: the team is more than the sum of its abilities; 
when each reaches his optimum level cf know-how the team has still not 
been formed, the most important part of the work still has to be done. 

4.4.4. It may be conceived that any "gap" or any distortion in this nervous 
system can generate imbalances, problems and even catastrophes: unchecked 
information, wrong decisions, uncoordinated actions, "push-pull" operations, 
a permanent state of crisis, etc. 

In effect, and inasf ar as a complex system of human relationships 
may be compared with a complex automation system, any absence of an organ, 
any error in the selection of the characteristics of an organ at its 
input and output terminals or any error in the cabling will result in 
disruptions such as "ptlmping". foreign "noise" or shrinkage of the usable 
range of operation or even, in the limiting case, the failure of the 
system to provide an on-line response. But men are more complex than 
electronic components, and however they are linked by the cabling of the 
procedures, they always retain their freedom of action: hence the 
importance of their behavioural characteristics. 
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Naturally, and depending on the greater or lesser complexity of 
the plant, the failings of the nervous system of the team will have 
more or less serious consequences; when one speaks of technological 
mastery it must never be forgotten that the first plants established 
in a country are, in this respect, effectively schools where hopes of 
achieving technological mastery can be created Jr, on the other hand, 
destroyed for a long while to come. 

It is thus a parameter of the highest importance, even if of an 
irrational character, which it is necessary to introduce into the 
feasability studies before taking any decision on a new iron and steel 
unit. We will be developing this theme later. 
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5. THE KEY FUNCTIONS OF MASTERY, THE OTHER FUNCTIONS AND THE "NO FUNCTION 
LANDS". 

5.1. In paragraph 3.4.2. of Chapter Ill we advanced the hypothesis of the 
no111an's lands (or rather of the no function lands) on the triangular 
diagram. We found some similar zones when carrying out investigations 
into correlations. 

From this point of view and with these findings we can look again 
at the complete triangular diagram (Figure 10), replacing on it the 
zones A, 8, C and D within which lies our chain of key functions. 

5.2. The zones of non-mastery 

5.2.•. Firstly we can see that there is, to the north of the figure, a zone 
where any function for which the organisation wished to make provision 
could be the cause of serious disorders, if not of catastrophes since 
there would be too high a level of responsibilities and powers for too 
low a requirement in know-how and behaviour (see also Figures 7 and 8). 

This could be the result either of an over-evaluation of the 
function in regard to responsibilities and powers or, as is more often 
the case in new iron and steel industries, by placing in that function 
someone whose personal standard falls below the values demanded by the 
function, either in terms of know-how, of behaviour or of both know-how 
and behaviour. 

In any case if it is desired that the plant should operate according 
to the proposed programme and should fulfil the economic role assigned 
to it it is necessary that the key functions are exercised reliably as 
from the ti~e of coll'lllissioning, and it is necessary that the chain of 
key functions should be established and interlinked within the compact 
configuration A, 8, C and D, the whole ABCD area always being located 
under the line where RP = 34. 

If all or part of this group of functions is displaced outside the 
general condition : 

RP 
34 

KJI + BH + RP 

it will be necessary to £~~pensate for this by means of external 
assistance. 

Such assistance brings essentially know-how and is }(•ss conc·erned 
with behaviour, apart from some exreptions. We will consider this in 
greater detai 1 later. For the moment we wil 1 accept th<' concept that 
there are limits to its intervention, that the efficiC'ncy of transfer 
is never 100~ and that it can never compensate for all gaps in the 
training of local personnc·I, in particular those gaps conrC'rm•d with 
industrial bl'h.1vio11r (exn·pl, ohviously, in the· cast• of a plrint uncll'r a 
complet(• manrigl'm<'nt c·nntr:iC"t, a rasc· wht·r<' onC' must talk 1101 or assist­
ance hut ratlwr of t:tkinr. 11vc•r, whid1 is a very diffcn·nt m.1ttt•r). 

• 
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Whatever the pos1t~on, and continuing our geographical examination 
of the triangular diagram, we will assign a sector for the transfer of 
know-how in the bottom left-hand corner in the region of the highest 
values of the know-how component. 

5.2.2. To the right of zone C in the diagram there is a zone of useless functions 
(in the sense of key functions), or we might say rather a zone of non­
necessary functions. 
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6. WHERE ARE THE FUNCTIONS OF THE MANAGE~IAL STAFF LOCATED ? 

6.1. THE PRINCIPLES 

In the description of the methodology for this study we deliberately 
chose to concentrate our examination on the population which is directly 
involved in the daily struggle for technological mastery: it is. in 
effect. at this level that the battle is won or lost. 

The combatants in the field have neither the time nor the competence 
to organise the battle. to make long-term forecasts or to take decisions 
of a strategic type. It is the specific function of the managerial 
staff to organise. to forecast. to promote the morale and well-being of 
the executants and to decide on a coherent strategy; it should be added 
that this function is exercised in two directions : 

firstly within the plant: they form a part of the chain of key 
functions. firmly linked with the functions A and D. and have 
to ensure the solidity and permanence of these links; 

- secondly outside the plant: there they are responsible. at all 
the interfaces of the environment at the same level as themselves. 
for the coherence of the totality of the multiple exchanges with 
the outside world. and these are carri~d out daily. in detail. 
with the functions A. B and D. 

Finally they themselves form a diversified and hierarchic elite 
corps. coherent in behavioural terms. which has to provide by its 
example an attractive image of continuous developmenl. 

6.2. The requirement ratings of the managerial functions 

6.2.1. It is necessary to distinguish at least two categories of managerial 
functions : 

- those which are directly linked with the life of the departments 
of ~he plant: heads of divisions or departments. engineers or 
administrative executives; 

- those which are directly linked with the general directorate: 
chairman, general directorate, technical directorate, sales 
directorate, administrative and financial directorate and the 
social services directorate. 

It is true that in a mini-steelworks. and particularly when it is 
a case of the first ~raft of an iron and steel industry in a developing 
economy, the cohesion of the managerial corps requires that it shou!d 
be as small as possible and that it should all be resident in the same 
place, that is to say the plant. 

The distinction between the two categories is nevertheless illumin­
ating even if, at individual level. the situation arises where one 
person participates in both of these functions. 
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6.2.2. The managerial function directly operational in a Department of 
the plant 

In the example under study this could be : 

- The Chief Engineer in the Production Department: 
regularity and quality of the production. 

- The Chief Engineer of the Maintenance Department: 
the maintanance and ongoing regeneration of the productive 
apparatus and ~f its technical auxiliaries. 

- The Chief Engineer of the Energy and General Services Department: 
logistics, technical auxiliaries and support to production. 

- The Chief Engineer of the Design and Works Department: 
the reliability of updated documentation and research into the 
better matching of the plant to its evolving environment. 

- The Head of the Supplies Department, covering the Purchasing of 
materials and parts and Stock management: 
meeting the material needs of the plant at the lowest cost. 

Along other lines of fragility one would find, for example : 

- The Head of the Sales Department: 
unaerstanding and controlling the markets, the distribution 
circuits for the production and reliable data for establishing 
development projects. 

The Head of Social Services: 
meeting the needs of the plant in terms of human capital at the 
levels demanded by the functions, and satisfying the develop­
mental needs of the personnel. 

These managerial functions are, in effect, £unctions of type A 
(management), requiring additional KH and BH qualities to match the 
additional responsibilities and powers given to them : 

- the additional KH in their respective fields is not linked solely 
to knowledge and experience of greater extent or depth (which is, 
however, necessary) but above all to a capacity for logical 
analysis and clear synthesis when faced with the data and the 
situations resulting from complex phenomena. 

- the additional BH may be conceived of in two ways : 

• in regard to their subordinate functions A,B,C and D in the 
hierarchic line the managerial functions must constitute 
educational models in respect of behaviour; nothing can 
replace them in this role; 

• within the corps of managerial executives of their own level 
of RP and of the higher RP level, these functions involve, each 
in their own speciality, the organs for the collection and 
processing of a multi-faceted re~lity, on the basis of which 
good or bad decisions will be taken (in this respect their 
responsibilities and powers may be greater in respect of their 
KH and BH). The behavioural requirements, at this level, 
whilst their definition may be more subtle, ~re no less deter­
minant for the overall performance of a managerial group where 
equilibrium is not easily established between the necessary 
cohesion and the no less,necessary confrontation: the personal 
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talents of the Chairman and/or the Director-General will 
certainly not be strangers to the training of this behaviour. 

In total therefore one may reasonably establish the requirement 
ratings for the managerial posts directly linked to the operational 
Departments as follows : 

• Absclute ratings : 

U= between 80 and 100 Kean = 90 

BH = between 80 and JOO Kean = 90 

RP = between 90 and 100 ~~= 95 

T = between 250 and 300 Kean = 275 

Relative ratings in the triangular diagram 

U/T = between 32 and 33.3 

BH/T z bet~een 32 and 33.J 

llP/T = between 36 and 33.3 

It can be seen that, on the triangular diagram, these managerial 
functions occupy the upper part of the domain of the A functions, that 
is to say with a net predominance of the Responsibilities/Powers factor, 
and ~ith a total value of the requirements standard T which is clearly 
higher. They remain, in fact, an integral part of the configuration 
A + B + C + D, that is to say of the team cf the plant. 

This is the category of superintendents' functions, which we will 
designate by the letter S. 

6.2.3. !!!e managerial functions directly linked with the General Directorate 

These are the higher management functions, where the decisions taken 
have serious consequences in the medium and long term, and cannot be 
taken without the intervention of agreements with the highest public 
and private authorities in the environment. 

At this level strategy and public relations at high levels are the 
essential functions; there is direct participation in development policy 
and this is the more so in a developing country where the highest 
political power is so close to the senior executives in the economy, 
the public administration screen being less dense in such countries. 

This involves an important feature for the continuation of our 
analysis, namely that this category of functions in fact belongs to two 
triangular diagrams : 
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the triangular diagram for th£ plant, where they exercise 
responsibility at the highest levels of authority; 

- the triangular diagram of the administration of the country, 
where they carry out one of the most important operational 
functions in a developing economy. 

These are therefore bridge-functions. In the diagram for the 
plant they are at the limit of the no-functions land towards the 
(excessively?) high values of RP. These we will designate by the 
letters GM (General Management). In the diagram for the administration 
of the country they occupy places of the A,B,C type if in fact the 
mastery of the administration of a country has some analogies with 
technological mastery: the following paragraph will attempt to 
elucidate this question. 
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7. THE REPRESENTATIVENESS OF THE !«>DEL BEYOND THE POPULATION STUDIED 

7.1. Before going any further, and before daring to draw any general 
conclusions of a normative character, it is necessary to verify that 
the model which has been established takes account of the complexity 
of any other line of fragility within the interior of the plant and 
within its environment. 

7.2. Within the plant 

7.2.1. The line of fragility which h~s been studied has its origin in the 
continuous castin& workshop. 

It could just as well start from the steel~aking workshop. or the 
rolling mill section. What would have changed? It will first of 
all be noted that the origin of this line is in the production 
function, and that this is because production is the end purpose of 
the plant: everything moves forward to that end. 

The origin on the floor of the continuous casting section has been 
chosen deliberately: within the continuous flow of production this is 
the linking point between those sections producing the liquid metal 
and those which produce the metal in its final form. 

These two groups of processes have end purposes, rates of production, 
reference values and risks which are all different. The greatest risk 
of disruptions in the conduct of the plant is to ~e found at this 
interface, that is of continuous casting. The largest stocks of 
materials are to be found upstream of the steelmaking section, the 
largest "lungs" which despatch the products are downstream of the rolling 
mill. Between the steelmaking section and continuous casting the link 
is a rigid one; the ladle of liquid metal is either accepted or not. 
Between the continuous casting unit and the rolling mill the buffer 
stock is one of the smallest. 

Casting cannot be conceived without steelmaking, which provides 
the liquid metal, and reciprocally the steelmaking section cannot be 
conceived without a casting unit which produces not a final product but 
a semi-product. However the combination of a Steelmaking section and 
a Continuous Casting unit may form an independent plant, a plant which 
produces semi-products. 

The rolling mill may be conceived as an independent unit, converting 
a solid semi-product into a solid finished product, without any inter­
mediate fusion. 

In one or the other of these configurations the degrees of flexibi­
lity the degrees of flexibility are greater than when the two units 
are combined together. The levels of reliability require,· may also be 
less, since the consequences of a failure are less heavy financially. 

One may therefore advance the concept that, in a comvlete assembly, 
it is -U!e line of fragility which passes through the continuous catting 
section which gives the best picture of the demands of rgastery, bJ.Lc.. 
that all these images must be taken together. 
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If the "supplies" line of fragility is made to pass through the 
steelmaking section or through the rolling mills then the production 
functions would result in the evaluation sheets showing some chang~ in 
the know-how details but no change in the behaviour details. 

The maintenance functions would also be revised in the same sense. 

The Buying and Stock MAnagement functions, since they are general 
services, would remain the same, as would also Engineering. 

In other words if one develops more completely the "Supplies" liae 
of fragility by integrating all the production functions one simply 
multiplies the n\DDber of points on the triangular diagram without 
changing its architecture. 

The same applies to the technical utilities services; for example 
the water treatment and distribution sub-assembly is in itself a plant 
producing products (the various qualities, temperatures and flowrates 
of water) and subcontracting to production which makes requests to them 
and then returns the water and effluents for regeneration. This sub­
assembly must operate reliably, according to the programme and the 
modifications to the programme, using its supplies of materials (raw 
or industrial water, the chemical additives needed for treatment, etc.) 
whilst maintaining the installations in good working order (sectoral or 
general maintenance) starting from stocks and purchases of parts and 
services and complying with the requirements of the waste disposal 
plants. 

7.2.2. Other lines of fragility, of greater or lesser importance, also exist; 
in particular we may cite 

- the distribution and sale of the products, 

- the supply of labour and the mzintenance of the individual levels 
of performance required for each work station: recruitment, 
initial or subsequent training and the active management of the 
shift towards an appropriate industrial life. 

Does our method of analysis apply to these domains which apparently 
involve pure software ? 

First of all it must be pointed out that one finds a diversified 
and ranked universe on these lines of fragility : 

- the sales function is responsible for filling the order book, 
but not independently of the forecast scheduling of manufacture 
which integrate all the technical and administrative parameters 
whether internal or external to the plant. The sales function 
is responsible not only for recognising the market for the 
products but also of developing it, organising the promotion, 
distribution and sale of the products. 

If the term plant ~annot be used of this activity then the term 
enterprise certainly can. 
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What is an enterprise if it is not a grouping of persons with 
complementary know-how, inspired by a homogeneous behaviour, who accept 
between themselve~ a certain distribution of responsibilities and 
powers in order that th~y may arrive, in a stable manner, at a beneficial 
situation? 

The tools, concepts and methods are different here from those 
involved in manufacture, but one always finds the same catagories: 
A of managers, B and C of operatives on organised teams and D of the 
management aides (customers' files, statistics, forecasting systems, 
liaison with production scheduling, etc.). 

7.2.3. All the lines of fragility intersect each other: they are not independent: 

- no manager of category A is isolated on a single line of fragility; 
at one moment or a~other he will be implicated in a problem linked 
with a line of fragility other than that on which he is normally 
located; 

those in category D, each on their own line of fragility, form a 
body of systems, the coherence of which must be constantly main­
tained so that the managers and the executives can understand 
the situation and make lucid der;sions, each at their own level; 

- meetings arranged according to 4. inmutable calen<l2r and agenda 
link together, at level A and also at the level of the executives 
Sand c1, all the lines of fragility: the rigorousness of the 
reports, the clearness of the forecasts and the coherence of the 
decisions taken at these meetings are the mark of industrial 
mastery; the decisons are put into effect and their results 
presented to the next meP.ting, etc. 

Success at a complex industrial level is achieved at the price of 
simultaneous mastery of all the lines of fragility. We will see that 
this image of the interior of the plant may also be utilised at its 
periphet ·:es. 

7.3. At the periphery of the plant 

7.3.1. The technical infrastructures and bodies in the environment of the plant 
are also "plants"~ more or less complex and with more or less numerous 
lines of fragility. 

Viewed from the iron and steel plant this category includes all 
the customers and suppliers of materials, good and services and whose 
occupation requires th2 utilisation of industrial equipment and materials: 
th~se are the producers, converters, carriers and consumers or the 
distributors. 

They all have in conunon the fact that they need to maintain, in a 
state .of reliable operation, a logistical hardware adapted to the needs 
of their clientele : 
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- quarry or mining working, 

- generator or converter of energy, chemical products, etc., 

- static network for the distribution of energy, water, fuels 
or telecomnunications, 

- fleets of vessels, aircraft and road and rail transport, 

- port handling installations or depots, 

- maintenance and development of road and rail networks, 

- metal converting industries, 

- building and public works enterprises. 

The primary conc~rn in all these activities is a desire for the 
systematic maintenance of the operational equipment, and hence for the 
supply of spares leading to a system for the collection, processing and 
control of all the reliability parameters, with at the same time a 
capacity for anticipating the problems posed by development: one finds, 
other things beinr equal, the same lines of fragility as those found in 
an iron and steel plant, with the same key functions with similar 
details of requirements and complexity. 

One finds the same A, B, C and D functions with different absolute 
requirements values, as a function of the complexity, but always 
arranged according to the configuration of our triangular diagram, with 
a high behavioural requirement. One will also find, and in the same 
place, the executives. 

In other words there is no difference in nature between the i¥on 
and steel plant and its technical peripherals, but only differences of 
complexity 

7.3.2. Non-technical infrastructures and bodit?s : software "plants"? 

The approach to the lines of fragility of purely service bodies, 
practically denuded of hardware, is more delicate: these are the public 
or private administrations such as ministries, banks, the customs, 
conunercial agencies, educational or cultural establishments, corporate 
or trade institutions, etc. They do not, apparently, merit any analogy 
with the plant, and yet nevertheless •••• 

If their desire for maintenance of their equipment is very greatly 
reduced (typewriters, telex machines, computers, etc.) and if the search 
for suppliers or clients does not contitute a major concern and their 
operational routine makes them relatively sheltered from internal crists 
this by no means implies that they are free from lines of fragility nor 
that they cannot represent, for the whole of their environment, "the" 
line of fragility of the country. 

In fact the vast majority of these public or private bodies are not 
subject to the stress imposed by the mastery of materials or equipment: 
the adverse consequences of non-mastery are not seen inunediately, the 
results of the action being seen neither in terms of operation or a 
halting of operation, nor in terms of clear causalities. 
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To confirm this statement it is only necessary to ask a question 
of the type of "Why has it not been possible to arrange customs' 
clearance of the box of spares No. BX 381 /10762/WM/94348 ?". 

Any "seizing" in the complex administrative mechanism necessitates 
an enquiry which is often lengthy and difficult if the cause of the 
blockage is to be identified, involving going through all those circuits 
through which the accompaning doc\Dllents could have passed, often 
without leaving any trace behind them. 

If one looks a little closer one has here a plant which is processing 
raw materials (information) so as to produce s~mi-products or products 
which can be utilised in quantity and quality (decisions, authorisations, 
clearing orders, payments, etc.) by means of an organised machinery (the 
departments and their processing circuits) which must be constantly 
maintained at the required level of reliability (control of methods and 
procedures, reinforcement at peak periods) by means of constant invest­
ments in improving know-how and behaviour (maintenance of the h\Dllan 
machinery). 

These are plants where key functions operate and which maintain 
complex machines practically entirely composed of h\Dllan components. 

It may be noted in passing that since many developing countries 
are former colonies they generally have administrative "machines" and 
the corresponding "notices for use and maintenance" which come directly 
from ·the nineteenth century, whereas they are investing in an industry 
at the end of the twentieth century. 

Viewed from this angle the software plants which are peripherals 
of the administrative type are more complex than the iron and steel 
industry, since their primary machinery does not have the innocence of 
material machinery. It is here that the "engineering of behaviour" 
counts even more than in industry; it is concerned with the irrational 
parameters of complexity rather than the "engineering of know-how" 
which resolves the rational problems of methods and means. 

Since the machinery itself, and not only the operators, contains 
a behavioural component, since one is here far from the brutal confront­
ation with equipment, the mastery of a coherent administration of 
development involves three major lines of fragility 

- supplies of reliable information at the real front of development, 
where the result is achieved, 

maintenance of the human machinery in regard to know-how and, 
above all, in dynamic behaviour, 

- supplies of "human machinery" and methods for the constant renov­
ation of the software plant. 
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It follows from this that, in order to organise, direct, maintain 
and supply these components of the human machinery, to progress and to 
"sell" the products to the satisfaction of the clientele, functions of 
the A, B, C and D types must exist as a reliable chain in the system 
along each line of fragility. At each level, however, there will be 
a need for a higher requirement in terms of behaviour as compared with 
th~ standards needed in a technical plant; this is demanded by the 
continuous regeneration and comprehension of the human machinery. 

At the level of the executive functions there is also a need for 
a higher behaviour requirement at the interfaces with the exterior: 
in effect most software plants are in contact with all the other bodies, 
being either accelerators or retarders of their development. 

The existence of certain administrative bottle-necks is well known, 
since they can be inmediately detected. Other bottle-necks are less 
immediately identifiable, even tho•.1gh they exist, since their "products" 
cannot for the moment be tested. This is the case with educational 
or cultural establislunents, which may be considered as "software plants 
producing the components of the human machinery". This is probably 
the location of the weakest line of fragility in a developing society 
which is seeking technological mastery. We will return to this point 
in the fourth part of this study. 
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8. THE CLOSED CITADEL OF TECHNOLOGICAL MASTERY 

8.1. Everything that we have analysed in the previous pages will be found 
summarised in Figure II. Up until now we have dealt with the problems 
by separating the variables. Starting from the raw requirement ratings 
for Kii, BH and RP by key functions and their total T • Kii + BH + RP, 
which gives a measure of the absolute standard of requirements, we have 
sought the correlations and then plotted on a triangular diagram the 
relative equilibrium positions between Kii, BH and RP by using the 
relative values KH/T, BH/T and RP/T which then replace thP. concept of 
an absolute standard. 

We can now proceed to a synthesis for our iron and steel plant, 
knowing also that this has value as an analogy for the bodies at its 
periphery. 

8.2. The citadel of techn~logical mastery 

The three-dimensional diagram in Figure II has the advantage of 
representing, in perspective and in relief, the useful "landscape" of 
the triangular diagram by attributing to the zones A, B, C, D, S and G 
heights which are proportional to the absolute standards T. 

The logical group of six key function zones no longer appears here 
as a chain on the same plane but as a citadel of technological mastery, 
formed from a number of buildings of different heights and shapes. The 
heights of the blocks are the mean heights for the categories A, B, D, 
S and G. Block C (the operational functions) show a sloping roofline 
from the smaller standard values (sub-group c2 = trusted functions, 
requiring few skills) up to the highest standard values (sub-group C1 = 
shift foreman functions) and slopes up towards the left (operational 
functions requiring higher technical skills). 

8.3. The surroundings of the citadel of technological mastery. 

This citadel is bounded : 

• to the north by the wide desert of dangerous functions (too much 
responsibility and power, etc.), 

• to the east by the smaller desert of the unnecessary functions -
seen, aaturally, from the point of view of technological mastery, 

• to the west by that zone which does not belong to the functions 
of technological mastery within the plant but is occupied by all 
the external functions which are sources of increased know-how: 
for a young plant this may be technical assistance whilst for a 
plant which has achieved maturity it may be any type of contact 
with external homologues (technical cooperation agreements, 
published literature, professional congresses, relationships with 
research bodies, etc.). 
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We have shown in this zone a reservoir for the transfer of 
know-how, outside the confines of the plant, so as to mark the 
foreign character of this function, its limits of intervention 
and the fact that it cannot replace a lack of know-how on the 
part of the operatives • 

• to the south-east there is an analogous reservoir, based on 
teaching and a source of improved industrial behaviour for the 
population of the plant. We have deliberately indicated that 
it is fed exclusively by the citadel of technological mastery, 
and not from outside; these goods cannot be bought • 

• in the centre, from the recruitment funnel, is the field of 
training. 

8.4. The fourth part of this study will illtmtinate and examine in depth this 
zone of training, fixing the general rules for the most efficient access 
to technological mastery in the iron and steel industry. 

For the moment we will simply bear in mind the strict contours of 
the citadel of iron and steel technology, and will observe how it works 
in conjunction with the other citadels at its periphery. 
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CHAPTER IV 

INTER-RELATIONSHIPS BETWEEN THE 

!!Q!! AND STEEL INDUSTRY AND ITS ENVIRONMENT 

I. THE INTER-RELATIONSHIP CIRCUITS, THEIR LEVELS AND THEIR CONTENTS 

Messages and products are exchanged between the iron and steel 
plant and the technical or non-technical peripheral bodies which condition 
the reliability of its functions, at various functional levels and at 
various levels of significance for the mastery of development. 

Mastery of these exchanges is one of the unavoidable conditions for 
technological mastery, in the iron and steel industry as elsewhere: 
however satisfactory its performance at any given moment it is always 
seriously threatened, to a greater or lesser extent, by failures due 
to the fragility of the environ:aent. 

The lines of fragility within the plant always have extensions 
which run deep into the environment, never passing through just one 
single body but following tortuous and of ten ramified paths through 
several and someti~es many bodies, marking out the diversity of the 
structures and the hierarchies. 
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2. By way of a simple example the table on the following page shows, in 
the form of a logical sequence of the initiation of activities, one of 
the possible prolongations of the Supplies line of fragility in the 
iron and steel plant we have studied. 

The history here starts from an order to buy a batch of spares. 
The starting interface is the Spares Buyer (key function No.I in the 
previ.->us theoretical study) who knows that the parts are not available 
on the local market and hence must be imported. He knows this, but 
before he can obtain an import licence it is necessary to prove the 
fact and also to prove that it is not possible to use local components 
which could be adapted by means of some modifications. 

The history ends with the arrival of the batch of parts at the 
plant. It is asslDDed that all goes according to plan. 

In the column on the right of the table are indicated those bodies 
which intervene on behalf of the buyer of the plant who, within the 
plant, requests action from the financial and accounting department at 
the banking interface. 

The table does not take into account the despatch and return of 
files from one body to another and the necessary feedback or the convening 
of comnittees to examin~ the files, involving administrations such as 
the Ministry for Finance, the Ministry for Overseas Trade, the Ministry 
responsible for the iron and steel plant and the bank, so as to process 
the file, to decide on the import regime and to fix the choice of mode 
of international payment. 

Nor does the table take into account the necessary interventions at 
all levels to "keep the file moving", nor any of the detailed difficulties 
which could hold back the progress of each activity, such as : 

Step 

- Step 2 

- Step 3 

- Step 4 

- Step 5 

- Step 6 

overloading of the telecommunications system, 

the customs' tariffs have not necessarily been updated 
so as to identify complex or new generation industrial 
parts, 

overloading of the banking services, methods poorly 
adapted to the complexity of business affairs, 

errors in transcription between the files and the packing 
lists (translations!) which will subsequently hinder 
customs' clearance, 

bottle-necks at the ports, breakdowns of cranes due to 
a lack of spares there, also, 

overloading, sometimes seasonal, of the customs' services. 

All this forms an integral part of the Supplies line of fragility, 
starting with a machine in the plant and extending and becoming diversified 
outside the plant into a complex network of functions, in series and in 
parallel and with feedback loops which can also become blockages. 
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SEQUE~CE OF Ul'F.llATIO!'IS FOil OITAININC surPLIES OF SPARES 

Step ACTIV!Tll'S tlf".A.'IS 
PLANT AND F.NVll(l!Qtl~T 

INVOLVED 

I On the basis of the or.;er Cau1logues • com.unicatiuns Pl2nt Buyer • 
tu pur.-l•ase - identify the (telephoae. tel es. letter) Telecomaunications • 
possible sellers Sel lus 

------- - - - ·-· - --- -------
Send out .-alls for tenders. Telephone. teles. letters. Sellers • 
Negotiate prices. delivery wisits abroad Telec0111munications • 
etc ... draft d~finitive order. Airport. visas. hotels 

-------- ----
2 Obtain i•port licence Cust-s" tariff (:iccording to Customs' Administration 

country o( origin of the puts) 
Import reitime (free or contingency) 
Levels of dutirs 

- -- -- --- -- -· .. - -----·- - -- ---------
] If necessary request - file covering specifications. Ministry for Finan<"• 

derncations prices. delivery Ministry fur Industry 
- prove that the p:irts cannot bt Ministry for Overse:is Trade 

found locally Yia lank 
--- --- - .. --- - --- - -·--- - --- -- ----

4 lmpl-nt the instr.,..nts - complete order (i le l;ink with 
for internatiunal p;i,..nts. - -des o( pay.irnt : Ministry for Finan.-• 
accord in& to exrhange r"11:ime . documentary credit. Ministry (or Overseas Trade 
and i•port restrict ions . documentary transfer. in conjunction with th• 

. si•ple transfer ? sel l•r and the sell•r's bank 
- Forwarding ag•nt. Insurers 
- seller"s quality control 

----- -------------- --------
5 Making ;ivailabl• fob Verily frnm the seller : s .. 11er 

Sea or air transport - packing I ist •quality control bndy 
- packagi~ • seller's lank 
- bill of lad in& or air waybi II • Forwarding agent 

.._ _______ 
6 Unloading and storage in Checking th• packages Forvarding agent 

Customs (da93ge or not) • Insurer 
-· -·- -· -- -- --·----- ·- -- ----- - --- - ---- -- -- ·-------- ------- --

7 Cust-s" clearance C..plete file • Forwarding ag•nt 
Compli3nce with th• parking lists • Custo•s 

~---- - - -- - -- - .. - .. - --- --- -- ·-· ----- ·-
8 Transl'o.·t to the plant Railway. rnads Lncal .-arri•r • 

and entry into store Supplies d•part .. nt 
- - . -- - .. -- - --- - - -- ----- - - --- --- --- -- . 

9 If necessary instruction and Finding of damage or an.,.. lies Expert • Insurers • Lawyer -
negotiation on damages against the seller or th• 

<"arri•r. 
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In this complex network all levels of RP in all the bodies involved 
are ac~ors, more or less, each on his own chain of reliability: one 
weak link results in the breaking of the chain. 

It is necessary to appreciate that the existence of an iron and 
steel industry exerts a very heavy load on the whole of this chain: this 
is the consequence of the very specific character of the iron and steel 
industry to be, as pointed out in the first part of this study, "self­
consuming". The files covering supplies of imported parts are reckoned 
in thousands a year, since it is only exceptionally that the orders can 
be grouped with a single seller, and it is in the interests of the plant 
to encourage competition. 

If the young iron and steel industry is not to be stifled by the 
bottle-necks of the environment it is therefcre necessary, at the moment 
of deciding to implement the project, to launch an upgrading o~ the 
enLire environment, not only in terms of material infrastructures but 
equally in terms of the software and organisation of the whole environment, 
considered in all its fields 

- activity flows, 

the means, 

the organisations, and 

adequate training in know-how and behaviour. 
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3. THE COHERENCE OF THE INTER-RELATIONSHIPS BETWEEN THE IRON AND STEEL 
INDUSTRY AND THE ENVIRONMENT 

3.1. We have seen that for each technical or administrative body at the 
periphery of the iron and steel industry the chain of key functions 
must always present itself in the configuration shown in Figure 10. 

By way of an example we will see how relationships between bodies 
develop at several RP levels, since the smallest stresses on the environ­
ment, imposed by the iron and steel plant, can trigger off a process of 
imb2lancing which sometimes calls for decisions at the highest levels 
of Responsibilites/Powers. 

This is already true in an industrialised country, and so is probably 
even more true in a developing country where the equilibria are more 
fragile and more threatened by the crisis of growth due to development. 

In a developing country, as in other places, the social body has not 
generally prot:uced what is called a middle class in sufficient quality; 
the high-level RP functions are, more than ever, associated with everyday 
decisions whereas their vocation should be more strategic. 

3.2. What we may define as the criteria of coherence for the plant/environment 
inter-relationships do not lack importance since, in our triangular 
diagram, the middle classes A and D form the link, in the chain of 
reliability in a body, between the base B + C and the sununit S + G : 

• B + C : the corps of operatives in direct contact with reality, 
oper~~ing with partial and complementary KH, with a high 
BH content but relatively little RP; 

A + D the corps of managers of the action, well balanced in 
respect of KH, BH and RP; 

• S + G the corps of executives, endowed above all with RP and 
BH, supplementing their own KH with that of the group 
A + D. 

3.3. This duly posited the "iron and steel universe", as we defined it in the 
first part of the study, the plant and its environment, may be represented 
as a stack of triangular diagrams, all of the same configuration but 
differing simply in the nature of their know-how : 

- the knov-how of the iron and steel industry; 

the knov-how of the technical environment (energy, teleco11111uni­
cations, transport, the converting of metals, etc.); 

the knov-how of the administrative world (ministries, banks, 
customs, insurers, etc.) 

- the knov-how of the fields of teaching, education, information, 
the world of culture, etc. 

Chis is what is shown in Figure 12. 

I I I 
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This universe is traversed by links at all levels. links which may 
be either informative (the transmission of information for execution by 
others) or operational (orders, instructions, acceptances or rejections, 
litigation, negotiation of contracts or concerted actions). 

These formal or informal links, prograrmned or improvised, are made 
material in writing, by oral conmunicatiuns at a distance or by meetings 
of persons or groups of persons: it is a very complex system where the 
initiatives from any point may have no effective result but merely to 
produce interference in the form of noise, disrupting the system if 
coherence is not mastered, firstly at the level of each body and then 
at the level of the assembly of bodies. 

In ocher terms development causes complexity; growing complexity 
favours development by increasing exchanges but it may also hold it back 
or even kill it if the circuits are not "cabled" together as demanded by 
the energy of the system. 

3.4. The factors for coherence 

3.4.1. Each category of key functions has its place 

When we look at the stack of triangular diagrams from the top down­
wards each key function which enters into cialogue outside its own body 
must find the equivalent function on another diagram, having its own K~ 
and endowed with the same KH/BH/RP equilibrilDll. 

This is necessary if there is to be understanding, if matters are 
to be handled between equivalents and, above all, if the operations 
which result from these exchanges are to remain 11nder control on both 
sides, if one is to have the best chances of arriving at the lowest 
overall cost. 

There must therefore not be too much distortion betw~en those zone~ 
in the diagrams which are occupied by the chains of key functions. 

3.4.2. No "holes" in any chain of key functions : 

This is to 3ay that all the linkages must be ensured, and that if 
one of the diagrams suffers from a weakness in its chain a regulating 
mechanism must speedily overcome this fragility. \ ·.1at is this regulating 
mechanis:11 ? 

The diagnosis of weakness comes in general from observations made 
by the equivalents in other diagrams, who are well placed to detect it. 

It i& th~ resronsibility of the executive functions, by concerted 
actions between bodies at their level, to implement the suitable measures, 
firstly in the short term (for example by assistance) and then in the 
long term. 
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It is at this point that the intrusion of the iron and steel 
industry, a major consumer of goods and services, may lead to envisaging 
a mutation in the surrounding systems if they are not able to absorb 
the sudden increase in exchanges. 

3.4.3. Everywhere, and at all levels, homogeneous behavioural patterns 

This is essential: without homogeneous behaviour the messages will 
neither be understood nor processed correctly; it will be a Tower of 
Babel with actions becoming bogged down and files moving about at random 
with no end results. 

The "adjustment" of behavioural patterns is the No.I task of the 
executive functions up to the highest levels of power. But it must be 
fully appreciated that behaviour is not conditionin&: development is 
not achieved by mass-progranmed individuals but through persons who are 
educated and sufficiently free to devote all their energies and all 
their initiative to t.he service of their function, fully defined in a 
fully understood system, and one which functions. In brief, therefore, 
it is achieved by citizens and not by automatons. 

It is not possible to go beyond this strict enunciation of a criterion 
of operation without adventuring into the domain of political options on 
development, and this is obviously outside the scope of this study. 
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4. BY WAY OF CONCLUSION TO THE THIRD PART 

This third part has been entirely devoted to a study of the mechanisms 
of the complexity of relationships between human functions within the 
iron and steel plant and in its enviromnent. 

The parameters of complexity, within each function and in relation 
to the other functions, have been the subject of an essay in quantific­
ation: in terms of the absolute values for each parameter and in tenns 
of the relative equilibrium values between parameters. 

The interplay of functions within a very complex system which we 
have termed "the iron and steel universe" (the plant and the peripheral 
bodies affected by its activity) has shown the interdependencies and the 
criteria for operation. 

All the observations made on model systems, all t~e so far known 
laws of i11dustrial mastery must be translated into terms of directing 
lines, of major practical rules and the initiation of actions to train 
a population capable of acceding to this industrial mastery: this will 
be the subject of the fourth part. 
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Figure 2 RELATIONSHIPS nri"WEEN THE REQUIREMENT RATINGS 
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PRINCIPLE OF THE LOCATION OF A FUNCTION BY MEANS OF ITS 
THREE COMPONENT$ ON A TRIANGULAR DIAGRAM 
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Figure 4 CHAIN OF KEY FUNCTIONS ON 
THE TRIANGULAR DIAGRA~ 
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Figure 5 USEFUL AREA OF THE 
TRIANGULAR DIAGRAM 
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Figure 8 
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Figure 12 
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PART FOUR 

THE CONDITIONS AND THE ROUTES FOR ACCESS 

TO TECHNOLOGICAL MASTERY IN THE IRON AND 

STEEL INDUSTRY AND IN ITS ENVIRONMENT : 

GUIDELINES FOR TRAINING 

Between ambitious choices and the art of the 
possible : the guidelines 

A fresh look at training : the content, the stages 
and durations, the inter-dependencies and 
~echnological complexity 

The trainers 

The choice of a scenario for training towards 
technological mastery. 
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I N T R 0 D U C T I 0 N 

BETWEEN AMBITIOUS CHOICES AND THE ART OF THE POSSIBLE 

the guidelines. 

Moving from the model of industrial mastery which was studied under 
the microscope in the third part to the reality of planning development, 
which exists in thP. world of contingencies, there is at least as great 
a dist4nce as there is between genetic studies in the laboratory and 
the art of producing and acclimatising a mutant cereal variety. 

From the narrow and controlled field in which one observes an 
aggregate of cells up to the natural field, subject to the random effects 
of climate and ecology and where the mass effect is considerable, lies 
an adventurous route where prudence is as necessary as hardiness. 

However it is necessary to succeed, and before moving ahead it is 
necessary to reflect, to acquire the operational ·ules and means if 
false manoeuvres and their irremediable consequences are to be avoided. 

When it involves grafting a first iron and steel activity on a 
developing or even mutating socio-cultural environment and economy it 
is possible to find many reasons favouring the choice of an ambitious 
plant and a co11111issioning schedule which is as short as possible. But 
it is adventurous to neglect the elementary laws which condition access 
to industrial mastery, and which are the laws of maturing. 

From what level of maturation is it possible to launch production 
according to a schedule which gives good assurance of success, and how 
is one to achieve rapid and effective maturation ? 

The hardware project (the installations) and the software project 
(the work team) need to mature at the same rate: do they, and how does 
the one depend or. the other? Are some scenarios better than others? 
What arP. their principles and their r· What are the risks involved 
in disobeying certain laws of maturi what accompanying measures 
are needed in the environment f kle the complete maturing 
of the hardware + software gra I steel industry ? 

These are the essential q· .re posed. 

The operating rules of thf 1 - rndustrial mastery, established 
in the thirJ part of this study, wil1 help us to formulat~ the answers. 
They have, primarily, the form "a study of the risks if 1

' These 
provide the boundary markR indicating danger. It will ;;...! cnly at the 
conclusion of this fourth part that we will dare to for"'·.bce the rules -
or rather the guidelines for selecting the best possible route. 
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C H A P T E R I 

A FRESH L()()K AT TRAINING : THE CONTENT, THE STAGES AND DURATIONS, 

THE INTERDEPENDENCIES AND TECHNOLOGICAL COMPLEXITY 

I. TRAINING : FROM RECRUITMENT TO THE "CITADEL" OF TECHNOLOGICAL MASTERY 

I.I. !he principal stages of training on the triangular diagram 

I.I.I. On the triangular diagram shown in Figure 10 (Chapter III of the third 
part) we identified a zone in the shape of a funnel which linked the 
base of the "citadel of technologicd mastery" at the bottom of the 
diagram to the "line of recruitment" defined by the characteristic 
that RP = 0. 

This space, which is shown in three dimensions on the trianguJ . : diagram 
of Figure 11 (also in the third part), can now be arranged in ~~dges, 
as is shown in the appended Figure I. 

1.1.2. This zone of the acquisition of competences and of apprenticeship 
organised towards responsibilities and powers also has the form of a 
funnel 

- the base for recruitment is largely open along the line RP = 0, 
but does not extend along its full length, since recruitment to 
the plant itself is not open to those with absolutely no know-how 
or to those completely devoid of behavioural values. 

- it is connected in plan and in level to the limited volumes 
occupied by the citadel of technological mastery, zones which 
may be nearer or further from the recruitment base. 

This means that the objective of recruitment and training is 

a) - to impart more know-how to those recruits who have a little 
(this is obvious) but also to impart more in~ustrial behaviour 
to those who, already possessed of a store c know-how, and 
proud of their capabilities, are tempted to _,elieve that the 
ascent to the higher levels of responsibility/powers depends 
exclusively on this know-how. 

b) - to narrow the original disparities so as to form a homogeneous 
and cohere~_!__team in the service of an end-purpose {balancing 
of KH, BH and RP). 

c) - to sive to each indiyidyal the levels of T .. KH + BH + RI' 
which c~rrespond to the requirements of the organised functions 
and to his capacity to advance forwards. 
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1.1.3. Once understood and accepted this representation of training prevents 
any simplification of the problem: it is not the transfer of individual 
know-how which counts; a collection of specialised persons does not 
as yet form a society, and the distance and the obstacles between 
recruitment and technological mastery are more impressive than might 
have been thtlught. What is this dista:.;.ce, and what are the obstacles? 

1.1.4. Before looking at the distance let us examine the major stages and the 
biggest obstacles. 

On this same Figure I the space reserved for training has been 
divided into compartments 

- in terms of levels towards taking up functions 
• basic training 
• specialised training 
• "in-plant" training 

I for all the recruits. 

• for the highest levels of responsibilities/powers a stage of 
acquiring operational experience. 

- in terms of routes, either towards operational functions or 
towards management functions. 

Between these two routes there are possibilities for switching 
from one to the other, but these opportunities are limited to the first 
stages of training: after this the programmes for the two routes differ 
too much for this to be envisaged. 

There are, naturally, screens: examinations, gradings by those in 
charge of training or by the superiors on the job, checking of the KH, 
BH and RP levels achieved and which make it possible to pass, or not, 
on to the next stage of training and to be directed into one or other 
speciality. 

The "training" volume on the diagram may therefore be seen, starting 
frO'll recruitment, as a series of interdependent basins, as a "breeding 
ground" where a population is modelled increasingly into the image of 
the citadel of technological mastery and where it is simultaneously and 
progressively nourished from three sources : 

- know-how 

- industrial behaviour 

- the exercise of responsibilities a~d powers. 

As one progresses towards technological mastery so the total level, 
T • ICH + BH +RP, rises and the equilibrium between KH, BH and RP is 
established. 

conceived in this manner is more than teaching, it is an 
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1.2. Where are the sources of this additional KH, BR and RP to be found? 

1.2.1. Know-how: 

In the case of the first iron and steel inaustry installed in a 
country it is clear that the know-how must be supplied from outside, 
even if some basic know-how exists locally. For example a given 
country could be able to train excellent mechanics by its own efforts, 
but the mechanical engineering involved in the iron and steel industry 
deals with parts of dim£.nsions so far outside the norm~l limits, coupled 
with tolerances as close as those involved in watchmaking, so a new 
apprenticeship is necessary. 

Similarly there may be good masons available locally, but the laying 
of refractory bricks in the furnaces or steel ladles is a very different 
matter. 

However necessary it may be to give a good basic training locally 
to all recruits, irrespective of the levels involved, the essential 
know-how of the iron and steel industry demands support from outside. 

This is shown, in Figure I , by the reservoir on the left, marked 
"Professional Know-how" which can pour out its teaching resources at 
all the levels of training. 

1.2.2. Industrial behaviour 

We have already seen that it is the quality and the distribution of 
BH throughout a!l ~he key functions which will ensure coherence. 

We have also seen that it is largely a function of the socio-cultural 
heritage and of the distribution of the resultant RP. even if it is 
largely conditioned by the specific nature of the working tools. 

It is therefore by self-training that this component will be largely 
imparted: it cannot be supplied by persons other than the local and 
definitive hierarchy of the plant. 

This is why Figure shows a reservoir of "Industrial behaviour" 
on the right, at the higher values of BH, solely supplied from the local 
citadel of techn~logical mastery which has developed it from the full 
assimilation of know-how learnt from others: it is this reservoir which 
provides the resources for all levels of basic and in-plant training. 

It may be understood, therefore, that the route by which a team 
climbs up to the technological citadel is not a simple one. The entire 
team does not make the ascent as a single unit; it is necessary to 
send out a preliminary group to carry out reconnaissance and to 
assimilate the knowledge gained, and this group will then give confidence 
and moral support to the rest of the party. The route involves a 
process of iteration, a succession of successful feed-backs. 
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2. TIIE TIME NEEDED FOR MATURING : More time is needed for a team to mature 
than is needed for building a plant 

2.1. The time needed to achieve technological mastery 

It is true that the path is narrow, difficult and long.... Let us 
try, therefore, to establish a timescale for this path between the 
process of recruitment and of entering the citadel of mastery. 

Let us assume, for the purposes of our first approach to the problem, 
that the material facilities for training exist (operational buildings 
for recruitment and testing, ~ith work-places and workshops), that the 
first staff have been appointed and that procedures have made it 
possible to draw up the job profile sheets and hence the recruitment 
sheets, and also that the basic training programmes have been developed 
and that suitable teachers and training staff have been found (amongst 
these there must be an adequate number of representatives of the future 
operational supervisors who have either been trained if the plant is 
still in the project stage or who are already working if the plant is 
actually in operation). 

With everything in place how long will it take to start from the 
situation of recruitment and to arrive at the full exercise of technol-
ogical mastery? The table on the following page, which reflects the 
requirements in an industrialised country, gives the blunt answer: 
too long, and even longer than the table shows if one add3 the additional 
and major constraint that it is those with the already high absolute 
standards who participate in the training of those of lower levels of 
KH, BH and RP, as is always the case in an industrialised enviromnent. 

As it stands the reply is a discouraging one: is it nec~ssary to 
act so far in advance if a team for technological mastery is to be 
trained? 

The partly consoling answer is that it is possible to start up an 
iron and steel operation with a team which is still far from technolog­
ical mastery but one which has a high probability 0f achieving it one 
day, but always provided that certain conditions are met. The figure 
on page 164 helps in identifying these conditions. 

2.2. The conditions for arriving at technological mastery 

2.2.1. The figure on page 164 is, first of all, an illustration of the table: 
along the x-axis is the time-scale, along the y-axi~ the absolute 
standard required {T) for each type of function, A, B, C and O. This 
gives the curve on the left. 

The curve on the right shows, on these hypotheses, the theoretical 
commencement of ideal self-training; this is necessary if mastery is to 
be achieved, in particular by the adaptation of the BH and RP values to 
the local socio-cultural and economic context. 

We will now examine these conditions in greater detail whilst 
continuing to retain the optimistic hypotheses set out at the beginning 
of paragraph 2.1. above. 
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Key ct c2 D B A 

~ min. max. min. max. min. max. min. max. min. max. 
Stages 

Selection C>< at recruit- I 2 I 2 2 3 2 3 
ment 

Basic 
3 6 3 6 x training 6 9 6 9 

In-plant 
3 9 6 12 6 12 12 24 IX training 

C>< ~ 12 24 24 48 IX Operational 
experience in a c 1 

function 

T 0 TA L 7 17 22 44 28 48 44 84 

Access 

' v I through 

B then D + 
B and D 

or 
D then B 

24 36 24 36 

" 
min. 52 68 120 

T 0 TA L 

max. 84 120 204 
~ 

SU111Darising CJ mean J year 
c2 mean 21 years 
D mean 3 years 
B mean 5 years 
A mean JO to J2 years. 
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THE ROlTI'E TO TECHNOLOGICAL MASTERY AND SELF-RELIANCE 
----------------------------------------------------
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The entire chain of key 
functions in technological 
mastery. 
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Access to self-reliance 
through self-training 
(remodelling of the functions). 
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2.2.2. The transfer of know-how 

By definition this is a pure teaching operation intended to give 
to each person, and according to their ultimate function, the theoretical 
knowledge, the practical experience and the mental and behavioural 
reflexes which are needed in carrying out his individual task. 

This transfer of know-how is most generally entrusted to foreign 
bodies, linked or not with the contracts for supplying the equipment. 

As in all teaching the teacher needs to implement a suitable form 
of pedagogy. Such teaching is addressed primarily to the intelligence, 
to the memory, to physical coordination and to the reasoned control of 
personal action. 

However, since the teacher utilises the pedagogy and the progressive 
methods inherited from his own cultural background the transfer of know­
how can never be effected without some modification of the behavioural 
patterns of the pupil: if the latter is adaptable there will be a 
transfer of industrial behaviour at the same time as the transfer of know­
how. If the subject is not adaptable there will be a slowing-down of 
the transfer of know-how, or even a crisis of rejection. Statelessness 
is not solely geographical. 

It will be understood, therefore, that where the identical know-how 
trainin ro ramme is concerned the choice of the socio- · 
ment wit 1n which it is to be carried out is not without its influence 
on the efficacy of the transfer of know-how, nor on the modelling_of 
behaviour. 

What is one to think, therefore, of certain pseudo-teams in the 
so-called "patchwork" plants, where the members have been trained either 
as individuals or as small groups in a wide variety of places, determined 
by the allocation of units of the plant to suppliers on the basis simply 
of the operation of international competition? 

It can be said that all progranmes for the transfer of know-how are 
good - at least for the nationals of the industrial environment which 
gave rise to the progranme and which has proved its efficacy. But are 
these programnes equally effective when applied to other persons ? 

It is necessary to think, therefore, in terms of a certain "yield" 
from this transfer of know-how; this yield is always lower than that 
found in an industrialised environment. 

2.2.3. Education in industrial behaviour and in balancing responsibilities 
_and_ powers. 

Here, unlike the position with the transfer of know-how, one is less 
concerned with pure intelligence, with memory or the control of actions, 
but much more with imagination, sensitivity and the art of living in a 
C0111Dunity developed by tradition on a given soil and in a given 
environment. 
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Certainly intelligence and reason are not absent: it is a matter 
of understanding the system of new relationships which are implemented 
and of appreciating the essential traits dictated firstly by the end­
purpose and secondly by the rigidities of the operational process. 
Obviously the acquisition of know-how assists this understanding; one 
cannot exist without the other and vice versa, but with the equipment 
and the lines imposed by the operational process it is necessary to become 
the architect of a system in which one feels culturally at ease whilst 
still remaining efficient. 

Everyone needs to contribute to the building of this edifice; failing 
this there is the risk that it will become a foreign and disruptive body. 

It is necessary to understand that the ambiance of an efficient iron 
and steel plant is something special; ii can be seen that, in the 
industrialised ~~untries where the iron ar.J steel industry was born, to 
work in mining or in steel (fields which have been traditionally linked) 
is seen as a worthy occqpation: there is a pride in working in these 
industries, and this shared pride develops into a conmunity of interest 
which stretches beyond national frontiers; all steel workers throughout 
the world share a kind of impersonal passion. 

Within the plant the "chiefs" are much nearer to the operatives than 
in other industries. 

This ambiance probably finds its origin in the acute consciousness, 
at all levels, of exercising a dangerous vocation; it is continually 
necessary to d<>ll'inate the considerable forces which are called into play 
and which can often be adverse. It is therefore necessary to depend 
more on each other than in other industries; to form a part of an elite 
body, welded together and where no-one has the right to make a mistake. 

Everything depends, therefore, on mutual confidence, born from being 
able to rely on the complementarity of know-how and behaviour in th~ 
serv\ce of a rigorous system of responsibilities and powers adapted to 
local mentalities. 

If this ambiance is not created, and maintained by ongoing progress, 
technological mastery will never be attained. 

There must be no mistake about this: it is here that the iron and 
steel project will succeed or founder, it is here that every planning 
body comes up against one problem which largely escapes from its means 
of analysis because it contains a highly ir1~tional component. To deal 
correctly with it calls for a high level of desire to succeed in the 
cultural mutation "from inside". 

Once this is understood it will also be understood that : 

a) - Responsibility for this part of the training cannot be sub­
contracted1 although some partial sub-contracting may be 
envisaged. 

b) - The maturation of the team should be entrusted to an indigenous, 
and preferably already mature, coro team. 

I I I 
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c) - The project to form a team must certainly come before the 
installation project. 

d) The "levelling-up" of the teams to the environment forms a part 
of the iron and steel project. 

2.2.4. The interlinking of training activities 

The time needed to achieve access to technological mastery has to 
be measured in terms of years; the number of these will depend 

- on the quality and quantity of the human resources which are 
identified and selected; 

- on drawing-up a lucid progranme for overall KH + BH + RP training 
upstream of the progranme for material investment, and with inter­
linked stages; 

- on the manner in which these interlinkages are carried out and 
controlled; 

- on the choice of sub-contractors in the matter of training and of 
the capacity to master them; 

- on the degree of maturity achieved by the start-up team of the 
plant at the time when the erection of the plant is started (the 
moment when the team and the plant meet); 

- on the degree of maturity of the teams and the environment infra­
structures at th~ moment when the iron and steel plant starts 
operating; 

- on the technological and admin~strativecomplexity of the install­
ations to be operated (see the second part of this study). 

In the search for technological mastery - which, we would repeat, is 
a matter of maturation - it is necessary to consider time and, as a 
consequence of this, to schedule the time. 

Time is most effectively dominated when it is seen in adyance as an 
ally; it is difficult to form an alliance with time in the middle of a 
fight against time, that is to say when the contracts for the material 
investments are already in force, with all their finanr.ial corollaries. 

It will be later, in Chapter III, that we will describe the norms 
for the interlinka~es which are specific if the normal ascent towards 
technological mastery is to be achieved. 

For the moment we will examine an important factor, namely the 
technological complexity of the plant which is to be operated. 

2.2.5. The influence of technological complexity on training 

We will be looking back to the second part of this study which 
surveyed the various routes for producing steel and the ?arious types of 
iron and steel plants ~r enterprises according to the routes, the 
manufacturing progra11111es and the matching of the plant to a national or 
v~ry locali8ed rnar~et. 
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An initial series of comments must be made : 

a) as the plant become larger so the number of employees rises 
and there are more people to be trained; 

b) as the plant approximates to the "integrated" type so its 
management becomes more complex whilst the number of key 
functions at the interfaces, with higher standards of 
requirements, also increases; 

c) the more the plant operates on a continuous flow-sheet the 
more rigorous becomes the management and the higher the 
requirement standards for all the functions; 

d) diversification of the production progranme (increasing the 
complexity of the product mix) amplifies the complexity of 
management and so operates in the same direction as parameters 
a), b) and c) above. 

Sumnarising 

Every factor of complexity in the hardware (size, flow-sheet, 
diversity of production) results in an increase in the complexity of the 
software (in quantity, quality or "cabling") and, as a further consequence, 
in the "software plant" which is training, and also in the longer duration 
of the apprenticeship in technological mastery. 

Furthennore every factor for complexity in the hardware (plant and 
environment) is reflected, at the financial level, by increasing charges 
not due solely to the investment costs but also to the longer running-in 
period for the installations due to more serious incidents during the 
c011DDissioning period. 

Without being able to establish it rationally one obviously feels -
and this is confirmed by experience - that the factors for complexity in 
the hardware and the factors for complexity in the software are not so 
much additive but in fact are multiplicative when obtaining the factor 
of uverall complexity when seeking technological mastery: the risk of 
failing to achieve this increases according to the same laws and, with 
it, the financial risks. 

2.2.6. By way of conclusion to this new look at training we may retain the 
following principles where the conditions for achieving technological 
mastery are concerned : 

Principle 1 : The team-forming project must not be reduced to a 
transfer of know-how; this forms only a relatively 
minor part of it. 

- Principle 2 

- Principle 3 

Responsibility for the progratmne for training the 
team must not be sub-contracted, and any sub-contract·· 
ing which is necessary must be mastered. 

The team, formed under the best of conditions, needs 
much mor2 time to mature than is needed to decide 
on the installation and to build it. 



- Principle 4 

- Principle 5 
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The comple.city of the installation increases the 
complexity and the duration of the programne for 
training the team. 

The marriage between the team and its plant will only 
be a success if the state of maturity of both has 
been conceived as an overall project, where all the 
risks have been mastered. 

The above principles also contradict the usual practice of "calling 
on technical aid" when it is already too late and when, even using these 
supplementary and costly rockets, any chance of getting into orbit may 
have disappeared for ever. 

Let us be clearly understood: it may be necessary but it is ~ 
sufficien' to entrust the training tasks to the suppliers of the install­
ation; it is necessarz but it is not sufficient to lump together all 
kinds of assistance made outside the contracts for supplies. 

Such sub-contracting is at the service of a much vaster programme 
to which it may lead, a progranune which must be drawn up, carried out 
and controlled by a small indigenous and multidisciplinary team, able 
to form ~ bridge between the reality of the human resources and the 
content of the technological mastery in and around the iron and steel 
industry. 

It is this small core of mutants which must be created: it forms 
the embryo of "self-reliance". 
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I. THE UNIVERSE OF TRAINERS 

I.I. The industrial advance of the developing countries, and the technological 
mutations in the industrialised countries, have encouraged the growth 
of vocations in the training field, together with that of methods for 
the so-called accelerated training. 

Another a~~ect of training is assistance, generally termed t~chnical 
assistance, which is concerned with accompanying, advising and possibly 
consolidating a young team during the first years of operation; its 
intervention may be requested during the first stages of designing the 
project. 

A large number of companies have been formed and are prospering on 
the training or assistance ~arkets. There are also a large number of 
individuals who offer ~heir services for integration into young teams 
where they occupy a pqsition which is not so far filled by '."n indigenous 
person who is still undergoing training. 

Finally there have been cr~ated in most developing countries Training 
Centres as essential complements to the national educational establish­
ments. These training centres are either orientated towards the 
specialisations necessary for a particular industry or are intended to 
impart basic know-how, which can be used in any industrial activity, 
to comparatively unskilled labour. These centres also train indigenous 
trainers, and this is surely one of their most "profitable" long-term 
aspects for a country. 

J.2. This picture of the universe of trainers, drawn in broad strokes, provides 
a list of the means which can be used in an overall programne of 
recruitment and training; this is sub-contracting. But we have already 
seen that such training, good as it may be, but imparted by these means, 
is not sufficient to lead to techP0logical mastery and, ultimately, to 
self-reliance. 

In other terms such training may train the members of a team, but 
does not necessarily train a team. 

1.3. We have also established the fact that, for a programme for training a 
team with a view to technological mastery 1 it is necessary that the 
drawing up and the supervision of this progra11111e shoulrl be indigenous. 

Drawing up and s~pervising thP. programme obviously assumes a high 
level of competence, a high level of motivation and a high level of 
awareness of responsibilities. 

Before examining the fonns and limits ~f sub-contracting we will 
define the managers of the progranne. 
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2. THE MANAGERS OF THE PROGRAMME 

2.1. We have deliberately used the plural here. Even if we are limited here 
to a single progr8Dllle for the training of a team f .. r an iron and steel 
plant, and away from its enviromnent, no one person can claim to know 
all the particular features of the technical and administrative functions 
of an iron and steel plant. 

This is even more true if one includes in the progranme, as is 
highly desirable, the "upgrading" of teams in the environment so that 
the newly created industry finds, at the time of commissioning, peripheral 
links wnich are of comparable performance. What is required, therefore, 
is a supervisory team with a person in charge. 

The size of this multi-disciplinary core will depend on the size 
and complexity of the plant. 

What concerns us here is to list the functions which must be carried 
out in it, to define tr.~ prof1L~s and the backgrounds of the corresponding 
managers and to sketch uut the conditions for their own prior training. 

2.2. The functions of the Training programme management team 

2.2.1. The recruitme1:t and selection function : This is already the level at 
which, for good or ill, the marathon tcwards technolcgical mastery starts ~ 
off. To retu1n to our image of the triangular diagram: this is the ~ 
base, as wide as possible, of the training funnel; it is also the first 
screen and the first switching point. 

To 1chieve what is needed 

a) The recruitment/selection function must supply to the Training 
unit, in the order and categories as required by the inter­
linking and durations of the progra1D:J1e, raw material of the 
quality or potential quality compatible with the variou> 
categories of functions in the progranme. 

This i& to say that tl.e recruitment/selection function cannot be 
validl exercised unless one alrP.ad has, within a 
f ramewor , escr1pt1on~ o t 
of the ty~e of the sheet_s __ t_o-r--..----.-..---..--"---------...---...-..... ~--..... ----
of our study. 

NOTE :- We have 'stablished that the team will start to be recruited 
before the investment project has materialised in the form of 
contracts for supplies and work: the project management team 
will h~ve n~eded, even before this point, to have constructed 
its organisational plan for ::he plant with the essential pro­
cedures, the key fu~ction rneets, the logical sequences and the 
durations of the Training programme. 
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- Recruitment and selection require, if they are to be effectively 
carried out, time after a serious study has been made of the 
human resources. 

- The scheduling of these tasks will be set out later in Chapter III. 

b) The recruitment/selection function must have adequate installations, 
methods and equipment in order to select the recruits, to establish 
for each of them their KH and BH profiles, to compare these with 
the required profiles, to evaluate any divergencies, to propose 
those training "me'lus" which can be envisaged (in terms of stages, 
durations and costs), to propose engagement (or rejection) to.the 
programme Directorate and to carry out the decision. 

If a considerable part of the test equipmer.t and methods can be the 
subject of sub-contracting the same does not apply to the final judgment, 
inasfar as this involves an in-depth ~nowledge of the socio-cultural 
environment (for this it is essential to b2 a member of the environment) 
and also experience of the realities of development in the country (for 
this it is also necessary to live "inside"). 

For these reasons the manager of the recruitment/selection unit must 
be a national of the country. Is it also necessary to add that he has 
particirated in drawing up of the organisation prograunne and that he has 
measured the requirements of the latter ? 

As far as the candilates are concerned 
of the KH/BH/RP equilibT:ium to be achieved. 
in the upper hierarchy of foe plant: he is 
challenge of technological mastery. 

he must be an attractive model 
He must be a future e:tecutive 

closely concerned with the 

NOTE :- To collect together the va~ious conditions of installations + 
methods + equipment is a project in itself and one which is not 
to be taken lightly; it requires both time and resources. We 
will be integrating this into the scheduling of activities in 
Chapter III. 

To find the recruitment/selection manager is not a maLter of 
inmediate concern 

2.2.2. The Training programme supervisory function 

This involves managing the progra11111e and having it carried out, from 
the time of engaging the recruits up to the time of forming a total 
team which has given sufficient proof of its operational value so that 
one may be assured that it will achieve technological mastery through 
self-tr~ining (this is the mark of self-reliance). 

The 
in-plant 
parall 
propoa, 

stages of the training of individual& and groups (bas{c training, 
training, periods of operational experience) all involve ~ 

!quisition of know-how and indastrial behaviour within the 
,ystem of the distribution of responsibilities and powers. 
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The supervision of the progranme will have to take particular care 
that the training sub-contracts are coherent with this philosophy, and 
this will oblige him to take, for his part, all those measures which will 
guarantee its application. 

For example A continuous casting team should, after its basic training, 
carry out a training session in a foreign plant similar to 
the one which is envisaged. The team must not arrive for 
its training stage either before or at the same time as its 
future shift foreman: he must have,._,,.. sufficient time for 
learning on the job and also to become integrated into the 
environment of foreign foremen and to effect the marriage, 
at his own level, between the exigences of his job and his 
own culture. He will thus be able to impart both know-how 
and industrial behaviour on his own team, will become their 
joint teacher with the foreign staff, will model their 
behavioural patterns and, by acting as their big brother, 
will be able to give them confidence. 
For its part the foreign plant, the training sub-contractor, 
will need to adapt its usual methods ~n negotiation with 
their acting foreman. Nothing of this can be built up if 
everyone arrive~ at the same time, far from their own country, 
unknown and disorganised. 

In order to achieve the best quality of training it follows that the 
supervisors of the programme must have already achieved, withir. them­
selves, this marriage between the exigences of working in the iron and 
steel industry and the socio-cultural background of the recruits who are 
undergoing the training. 

This presupposes the following two essential conditions : 

The supervision of the "team training" prograrmne is indigenous, 

- There is sufficient flexibility in the planning and in the budget 
so that it is never necessary to sacrifice the essential factor, 
which is quality. 

To these a~e added the following derived conditions : 

- The supervision ~f this progranme is carried out by a team, the 
core of the future directing team of the plant, where the functions 
of the Production, Sales, Administration and Financial and Social 
Affairs Directorates are represented and already operational for 
constructing the software of the plant and for modelling in all 
these sectors (and not solely in the technical sector!) a highly 
efficient team serving a system of coherent relationships. 

- This directing team will be constantly improving its own training 
by means of a form cf kriegspiel constantly played-out on a model 
of the plant at the time of its design, in the definitLon or basic 
engineering phase and in its development or project engineering 
stage. In this way it ~ill provide the supervisory team for the 
plant with valuable thoughts, or even exigences, from the time 
when this team is already "living" in the plant which it wi 11 
subsequently have to direct. 
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This directing team must not enclose itself in a kriegspiel which 
is limited solely to the iron and steel plant but must also 
anticipate those relationships which the plant will have to 
establish with its environment: by doing this it will prepare 
for and continuously consolidate the extensions of its own lines 
~f fragility into the environment, so helping the latter to 
become conscious of the new exigences to which the overall system 
of inter-relationships will have to conform. In this way it 
becomes the motive force and the model for the training programnes • 
to be implemented and, in particular. for adapting the teaching 
svstems to the exigences of technologicai mastery. 
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3. THE SUPPLIERS OF RECRUITMENT 

3.1. These are all the public or private bodies which provide, on the labour 
market, a population which is more or less "trainable" for the needs 
of industrial development and, in particular, for the iron and steel 
industry. 

It is clear that, in our proposals which are always directed towards 
the acquisition of technological mastery, the values of know-how are 
closely linked with the values of behaviour when it is a matter of 
training, irrespective of the degree of this. 

Teaching must always go hand-in-hand with education in behaviour. 

3.2. In a developing country the problem is one of passing rapidly from an 
economy of the agrarian type, and hence a village society, to an economy 
of the industrial type, and hence an urban society, without destroying 
the social fabric, without any irremediable loss of the cohesion on 
which the unity and equilibrium of a nation is based. 

The term nation is generally an anticipation, since a number of 
developing countries have become states before becoming a nation, and 
have had to suffer from ethnic and cultural disparities which create 
tens;~~s which are highly prejudicial to the development of a homogeneous 
pattern of behaviour of the industrial type. 

It is the national educational system which has priority in the 
difficult task of bonding these disparities together, to ensure a favour­
able development of mentalities and behaviours in such a way as to 
enrich knowledge whilst at the same time not losing cultural riches in 
all their plurality. 

3.3. If one wishes to have the best chances of achieving technological mastery 
it is first of all necessary to be persuaded that factories are generally 
the most inappropriate and the most costly centres for basic training 
for industrial life. 

The factory is an essential part of the national economy, built to 
create wealth and not to convert farmers and stock-raisers into 
industrial teams. 

It can - and it must - institute self-training for the improvement 
of skills, a condition of its progress towards full mastery. By contrdst 
it will commit suicide if the poverty of the human resources (in both 
quantity and quality) compels it to substitute itself for an ineffective 
national education system. 
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3.4. The training of the intermediate classes must be a priority objective 
of teaching in the developing countries. 

Recruitment for an iron and steel plant in these countries always 
comes up against the absence of this class, from which it is validly 
possible to train a foreman, team leader, designer or the head of a 
design group, a storEs manager, a principal employee or a buyer, all 
functions which form the indispensable framework of the management system. 

Overtaken by time one is often forced to give the title of Foreman, 
since it is necessary to have one, to the most "mature" of the workers 
and, at the same time, to ask those responsible for higher levei basic 
training to turn him more into a foreman than an engineer, which thus 
completely falsifies the operation of RPsponsibilities/Powers to the 
point of destroying the structure of the "citadel of technological mastery" 
(cf the third part of our study): in this way the plant becomes an 
anti-training school. 

3.5. It is therefore necessary to establish, around and in the proximity of 
the growing industries, "citadels of educational mastery", independent 
of the industries but maintaining a dialogue with them, so as to produce 
a diversified population of the industrial type in all the categories 
and at such levels of KH and BH as link th£m with the requirements of 
the key industrial functions with only the implementation of training 
limited to specialisation, to the acquisition of operational reliability 
and of subsequent training directed towards technological mastery. 

3.6. How is this educational system to be implemented? 

Here again we must guard against confusing directing lines with 
recipes: there is certainly no miracle recipe or even laws of development 
of the type of "if one initiates an action A one will arrive at a 
result B". 

Everything is a matter of contingencies. Everything is subordinate 
to the quality of the directing political authorities, to the intensity 
of the truthfulness of their relationships with the population of the 
country and its future. 

To encourage and to raise up future "citizens of the citadel of 
technological mastery" probably demands much more imagination and realism, 
daring and patience, than to populate ruinous industrial landscapes with 
hastily prepared "labour", produced from production moulds bought on tha 
international training market. 

What may be said here is that. in every country, the educational 
s stem will be better er anised ai.~ structured when the basic teachin 
unctions have received and understood the message of the industrial 

recruiters, and when the latter have matured their thoughts more lucidly 
regarding the conditions of access to technological mastery in a given 
place and at a given time. 

No one can replace the indigenous actors in this evolution: but 
many can assist them. But they can only assist th~m, and we will now 
sec how this can bt. done. 

• 
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Sub-contracting the training progranme 
Assistance 

the forms and limits of 

4.1. Assistance in training can take many forms: on the satisfactory combin­
ation of these means, on the mastery of their implementation in time and 
space, will depend the success of the programme for training the team. 

It will also depend on its lower cost: nothing is more ruinous 
than delayed assistance, since it is necessarily expatriate and costly. 

We will now take a brief look at the various forms of assistance, 
sketching in the limits of their use. 

4.2. Replacement assistance : this term describes all assistance which is 
designed to fill a gap in a team or in an organisation which should be 
100% local by the introduction of a non-indigenous person or group of 
persons. 

Replacement assistance is not without its dang~rs: it is a solution 
which is sometimes convenient at a time when one is fighting against 
the clock, it is always expensive and not necessarily directed towards 
patient training, and it can lead to a situation where the position is 
never occupied by an equivalent indigenous person. 

It should only be a transitory solution, and it is necessary to 
ensure that it is just this, irrespective of the excellence of the 
service provided by the expatriate and his capacity for integration. 

It is essential, a fortiori, to ensure that there is no progressive 
concentration of replacement assistance in the key functions at this 
or that level, for example at foreman level: the image-objective of the 
citadel of technological mastery can, in the eyes of the indigenous 
population, appear to be out of their reach. 

Subject to these reservations the utilisation of this form of 
assistance could be necessary at the very beginning of the launching of 
a progranme, when the supervisory team, still very new and in which 
certain members have not yet completed their own cycle of training, 
needs to develop its working methods and where the weight of experience 
is lacking. 

One can also use it, profitably and always in a transitory manner, 
in the course of the programme, by limiting it Lo solving this or that 
clearly defined prob1em which necessita'.:es a high level of expertise: 
for example the operational implementation of the methods and equipment 
for recruitment and selection (but not their design). 

4. 3. Assistance with training in the training programn,e this represents 
all the means and methods which one has to purchase for the acquisition 
of kn w-how, means and methods which are arranged around the projec_~ 
for education in ~ehaviour, designed by the programme supervisors. 
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The use of these means and methods is controlled by the following 
rule 

With the object of acquiring technological mastery it is necessary 
to arrange matters in such a way that a constantly increasing part be · 
given to self-training at every hierarchic level and at each stage of 
the development of the training prograume. 

Put in other terms at every given level of key function it is 
always necessary to associate even more actively the higher level (which 
has already been brought to a sufficient level of maturity) in the action 
of transferring know-how. 

As each person advances towards the end of ~heir training it is 
increasingly necessary that they should feel the formative influence of 
their future superior, and also that the latter should feel himself 
increasingly responsible for the training of his subordinates. 

In this way, and not in any other way, it will be possible to weave 
together even more closely those links which guarantee the cohesion of 
the team all the way along the pathway which consists of basic training, 
specialised training, operational experience abroad followed by the 
regrouping of the specialities on the site of the plant under construction, 
familiarisation with the equipment and the procedures, the simulation of 
operations at an increasingly inter-departmental level, the commissioning 
of the plant, the progress towards normal operation and hence the access 
to technological mastery. 

Various bodies of a variety of types intervene along this pathway 

- Basic and specialised vocational training centres, 

- Further training centres, 

- Companies selling installations and the corresponding specialised 
training, 

- Iron ann steel companies receiving students (one rarely finds an 
existing plant which is identical to that in the project; it 
is therefore necessary to divide up the stude~ts betw2en several 
plants. Care needs to be taken, since the organisation in them 
may be very different one from another), 

- Technology transfer companies, possessing pedagogic methods making 
it possible to "train the trainers", 

- Organisation and management consultancy companies (it is necessary 
to seek advice from them, not the ability to "do it all"), 

- Start-up assistance companies, and those helping during the 
progress towards normal operation, 

- Cooperating experts made available by bilateral agreements between 
States. 

It may be said that i~ is less dangerous to entrust the training of 
a team to just one of these Dodies, designated the General Training 
Contractor, than to fragment tbe sub-contracting and to organise it 
oneself if a valid programme supervision team has not been formed. 

I 

f 
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In regard to the sub-contracting of training no obligation to produce 
results can, in fact, be required at a contractual level: the obligation 
~o produce results is that fixed by the supervisor himself, and he 
cannot transfer this to any other person. 

4.4. Supportinf a;,~istance : This covers the methods and means made available 
to a sufficiently operational team, already capable of self-training and 
so of self-progress, but which still lacks the latest "tricks" needed to 
achieve full technological mastery. 

Such assistance can take place either in the plant itself (or at 
its bead office) or at some distance in its environment. Light-weight 
but very "advanced" in its specialisation, this assistance may be either 
transitory or of long duration. Given the lev~l of performance achieved 
by the team it is reflected more in the form of contracts for cooperation 
than in the form of contract~ for assistance. 

This type of service is frequently used in the industrialised 
countries. 

The following is a non-exhaustive list of examples of this : 

- Temporary missions of expert consultants to solve quality problems, 

- High-level missions to the General Directorate for strategic 
development studies, 

- Contract buying agent for spares from abroad, 

- Contracts fo1 research work or surveys, 

- Contracts for marketing studies to ~nlarge the market, 

- Participation in International Trade Associations and their 
activities (congresses, publications, exchanges of experts and 
experiences, etc.) and in their research progra11111es*. 

5. Self-training : the last and necessary step towards technological mastery 

5.1. It is too often forgotten that the so-called industrialised countries 
are developing countries, at least in regard to their regions. One finds, 
in the industrialised countries, subsidiary greenfield plants formed by 
the major iron and steel companies and located in areas of a lower level 
of industrial development, and which have experienced comnissioning and 
progress to full production without any problems, using experienced 
personnel seconded from other plants belonging to the company. 

These new plants are then increasingly staffed with local personnel, 
inheritors of a regional culture without any great industrial tradition 
and, a priori, with little of the industrial behaviour as practised in 
those regions with a history of an iron and steel tradition, and who have 
then been trained for this work. 

(*) NOTE -
I 

In this respect it is, interesting to point out how the creation 
of an Iron and Steel ,Institute (or similar) has been of benefit 
in the Latin American and Arab countries. 
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What do we see? These new plants have, progressively or by mutation 
and sometimes with convulsion, changed procedures and behaviour patterns 
under the impulse of a new population which has invaded all the key 
functions, at all levels, ten years after start-up. And all this has 
taken place without losing technological mastery but rather by perfecting 
it to international levels of performance (energy economies and man-hours 
per tonne) and become an astonishing model for their trainers •.•• 

Ard all this within the same industrialised country where the cultural 
differences from one region to another are slight. 

This means that if the acquisition of technological mastery is 
sensitive to the social behaviour patterns of the environment it is 
important to pay attention to them. 

It also shows at what point these last steps towards technological 
mastery demand remodelling by self-training in such a way that everyone 
forgets that the iron and steel indl•stry has been imported: the graft 
is successful when the scar has disappea~~-

5.2. Transposing this to a developing country let us asswn~ that we are at 
the end of the best possible scenario (some scenarios will be described 
later, at the end of this study). 

Some of the functions of the directors (S) and some of the A functions 
are not yet being carried out by local personnel with the necessary 
mastery, but the team is complete, the know-how and behaviour are 90% 
reliable and the distribution of Responsibilities/Powers has reached an 
equilibriwn whfoh, given a few small failings, appears to be stable. 
Replacement assistance has ceased some time ago; training assistance 
has been reduced in quantity and intervenes less ana less, having now 
only a morale-aiding role by its comforting presence. This is the time 
to "sever the wnbilical cord" - but to do this prudently and progressively. 

It is necessary to watch very carefully the first independent steps 
of the managers in class A in par~icular and, during such time as is 
necessary, not to withdraw the safety net entirely. This moment is the 
beginning of a relatively short period of grace during which the team, 
possessing the necessary know-how, must progressively and in unison pass 
from one BH + RP combination to another which will be its equilibrium 
configuration for self-reliance. 

At this point in time training assistance has dis~ppeared, the team 
being capable of improving itself by self-training and of taking complete 
charge. All that remains, as in other places, is the supporting assist­
ance which is only manifest in occasional missions at longer and longer 
intervals of time. 

Soon its interventions will no longer be motivated by operational 
problems but only by the problems of the fine tuning of equipment or of 
installations to bring them into line with the changing conditions of 
the environment (it is necessary to understand and to accept that the 
"hardware" of a plant is never finalised, however farsighted ar.d careful 
those who designed the installations have been). 

• 

• 

• 
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i..'r, the software side this is the moment, if the team is to become 
indepe1:.'.ent and self-reliant, for it to proceed gradually, and by itself, 
to the fine tuning of its organisation: every plant in the world, and 
especially those with the highest performance, carry out these remodellings 
from time to time either to adapt better to the environment or to take 
greater advantage of the qualities of the team, as from the moment when 
it becomes better known. 

5.3. We can cite some examples of remodelling of the organisation 

5.3.1. For climatic reasons. 

5.3.1.l In certain climates greasing become more than a routine activity. The 
frequency and quantity of greasing must ensure the protection of the 
mechanical equipment from the aggressive effects of fine sand, from the 
ambient salinity and/or an exceptionally high atmospheric htunidity. 

The stocks of grease have to be protected against any physical, 
chemical or organic degradation due to the climate. 

The role of the greaser therefore becomes so important that it may 
be necessary to create a post of "Chief greaser" for the sole purpose of 
giving priority to this concern, and it will be his responsibility to 
supervise not only the greasing operations out also the satisfactory 
conservation of the stocks of grease in the stores. 

One could also, if it would contribute towards promoting greater 
cohesion in the team, organise a weekly tour of duty amongst the existing 
foremen in which they would exercise the function of the chief greaser, 

5.3.J.2 In an arid or desert climate water is very precious and a symbol of life. 
Any function related to water must therefore receive priority since 
this involves a very special "line of fragility" which is generally 
unknown in an industrialised country. 

5.3.1.3 The same may apply to any function related to air conditioning in a hot 
country o~ to electrical energy if the plant, being isolated, produces 
its own ~c~er, etc. 

5.3.J.4 Plants in the developing countries unfortunately possess more "lines of 
fragility" than plant in the industrialised countries, and the means 
implemented for achieving technological mastery m~st take this into 
account. 

It follows from this that promotions to functions of which we have 
spoken must be accompanied by a corresponding increase in know-how and 
behaviour: a "Chief" (RP) of maintenance of air conditioning in an 
isolated envirorunent will have a higher professional qualification (KH) 
and a more marked behavioural requirement (BH) than in an industrialised 
region. 

To sununarise the above one can say that that the standard requirements 
(T a KH + BH + RP) will be higher, whilst the equilibri1~n point of the 
function on the triangular Ji~gram remains unchanged. 
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5.3.2. Because of general behavioural patterns in the socio-cultural environment 

5.3.2.1 This type of remodelling is more subtle, inasfar as the service imperatives 
of the installation are incompatible, or in conflict, with the socio­
cultural patterns of behaviour (too great a divergence between the model 
of a technological mastery society and the model of the prevalent society 
in the country). 

The conflict may be more or less serious, according to whether it 
is located at the level of normal habits and conventions or to whether 
it questions a form of social organisation, linked to a sacred or even 
institutionalised heritage. 

5.3.2.2 Less serious, and more easily overcome with perseverence and rigorousness, 
are the behavioural distortions due to current traditions and habits, 
such for example as : 

- "Tomorrow" in some countries means sometime or never; 

Age may be a symbol of knowledge and wisdom: a young executive 
will have difficulties in having his authority accepted, even when 
he himself does not feel inhibited in this way; 

- "There isn't any" says the storekeeper to the bearer of a part 
withdrawal request: this may be just the general expression 
of resignation which is accepted by everyone in a cultural environ­
ment which is accustomed to shortages and where men have always 
rejected the role of introducing order into the world of things. 

This basic behaviour may lead to not wanting to force the pace, to 
refuse to think ahead and to put off until later, until "tomorrow", an 
event which is progranuned but which has been thwarted by an unexpected 
incident, even if only a minor one. 

- The "Chief" diminishes his image as a leader if he arrives at a 
working meeting bringing his papers with him, or if he asks 
questions so as to obtain information; 

Social status is seen in terms of the degree of elevation or of 
physical comfort: the operative on the gantry crane believes 
himself to be the chief whilst the cabin operator does not 
always feel that he is subordinate to the foreman who spends all 
his time walking around the installation, etc. 

- The anthropomcrphic reaction 
work •••• 

the machine "doesn't want" to 

-Ethnic groups or familiea who are historically enemies, and whose 
antagonism persists within the plant; 

- Habits of reading other than from left to right may result, as a 
reflex, in false interpretations of single-wire diagrams, isometric 
drawings or curves shown on a VDU screen. It may be necessary 
to re-write certain documents in common use, if only to facilitate 
classification in files which open "backwards". It is necessary 
to check twice the code numbers typed on documents relating to 
calls for tenders, to customs' clearance, etc. 

' ' 

• 

• 

' 

• 

• 
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Such types of reflexes can be corrected by ongoing psychological 
actions; it may not therefore be without value to create and ~aintain 
a post of psycho-educationist responsible for improving behavioural 
patterns. 

5.3.2.3 More serious are the fundamental conflicts which may arise from instit­
utions in the social organisation and which are incompatible with the 
simplest necessities of technological mastery. 

This touches on a very delicate field where every compromise solution, 
even the best, leaves little hope of achieving complete technological 
mastery before the long term, that is to say for as long as it takes for 
the social form to evolve, in its entirety and through its instituticns 
and until adequate conditions of individual and collective behaviours 
have been created. 

Within the environment of the plant, where we have identified some 
infrastructures which are essential for its efficient functioning, the 
social form is also an infrastructure, but it is not localisable since 
it acts universally within all the functional bodies of society, including 
in the plant itself. 

Amongst all the possible components of the social form what are 
those which can constitute factors inhibiting technological mastery in 
an activity as complex as t11e iron and steel industry? 

The level of complexity of the relationships between functions can 
be a concept of primary importance here. 

Whilst certain institutionalised behaviours are not inhibiting of 
artisan-level mastery they can appear as mild poisons for the mastery of 
a simple and lightweight industry and as a mortal poison for the mastery 
of a heavy industry such as an integrated or semi-integrated iron and 
steel industry, inasfar as success in multiple, delicate and interlinked 
operations owes much to the solidarity of the functions, and hence demands 
that every member of the team gives continuously and freely, during his 
working hours, all his capabilities according to the very strict rules 
of the game. 

This means that the personnel must be 

Freely recruited, free to stay wit1.1 or to leave the company, with 
free access to documPntation; 

- In very good physical and psychological condition, and therefore 
well remunerated: wage scales in the iron and steel industry 
should b~ independent of ~age scales in other industries, and 
account must be taken of this in the profitability studies before 
deciding to install an iron and steel industry. 

- Free of subjection to any hierarchy other than that of the plant: 
no feudal forms must interfere in the network of responsibilities/ 
powers in the plant, nor disrupt the interplay of th~ required 
behaviour patterns. This is not a denial of the utility of trade 
unions but is a rejection of th~ imposition of a single and 
political trade union, owning the labour force. 
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More generally this is the 
character over the individual's 
are exercising their functi~~= 

rejection of any hold, of an absolute 
behaviour during the time that they 
the plant is both lay and apolitical. 

All these conditions are sometimes difficult, if not impossible, 
to combine together within the evolving context of certain societies; 
it is necessary however to consider lucidly the fact that whilst one 
can negotiate with men it is impossible to negotiate with steel, with 
the apparatus which is used to produce it, or with the automated systems 
which increasingly govern operations. 

5.4. Two questions by way of conclusion to this chapter on the trainers 

5.4.1. When it is a question of technological mastery one thinks in terms of 
an "absolute model" and seeks assistance where this model exists. And 
where the model is found both the social form and the components of 
behavioural patterns are very different. 

In fact there are a nlDDber of models, all of satisfactory performance 
but founded on very different social forms, resulting from very different 
histories ar.d cultural backgrounds, and evolving in different ways 
towards greater mastery. 

Between these models the competition is also so intense that, as far 
as they are individually concerned, the concept of a model does not ex"st, 
or is strongly relativised. 

If assistance from them is neces&ary for a young iron and steel 
industry where and at what moment does their help cease to be beneficial 
and runs the risk of oper2ting to the detriment of the self-reliance 
of an iron and steel industry assisted in this way? Have they not 
constructed their own ma'."'"'?ry with the iiinimlD11 of external assistance 
(though with considerablf ·ommunication between themselves) ? 

Is there no longer a y.ace, therefcre, for another original model 
of technological mastery, which one can construct oneself, in one's own 
context, to grapple with the problem whilst combining to their best 
effect all the l:nique mix of potentialities which one possesses, and once 
the start-up assistance fuse has been ignited? 

Furthermore what absolute character can be attributed to all the 
conditions for mastery which have been enunciated above, and which 
operate in other places ? 

It is necessary to accept the facts : one can buy assistance, which 
is a school, but one cann• c buy mastery: one either has, or has not, 
the will to conquer 1t by efforts towards mutation. 

Are not the real trainers found in one's own midst? 

• 

• 

• 

• 
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5.4.2. When, how and on the basis of what criteria is the choice of assistance 
for training and for starting production to be made? 

- Generally it will be financial conditions which guide the choice 
from amongst the most olympian "models". Cultural co11B11unity, ease of 
conmunications, behavioural similarities and pedagogic value largely 
occupy a second-class status. Is this not _a g~eat pity, knowing that 
apprenticeship is not dependent on the absorption of know-how, important 
as this may be ? 

- Generally training operations are initiated too late for the 
principal executives (not just the techniciats!) to have matured at the 
time when assistance should come into operation. One of the conditions 
~f their maturity is that they have become operationally conscious 
of the variety of models of technological mastery, and that in this 
respect they have been able to exercise their critical powers, in complete 
independence, and without having underestimated the difficulty of the 
tasks. It is necessary therefore that they should have seen a great 
deal, in many places, and have spent a sufficiently long time in each 
place. No one can replace tht?JD when it is a matter of taking the final 
steps towards a 1112stery which will not resemble any other form of mastery. 
Is this not the most important investment to be made? 
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C R A P T E R III 
------

• 

• 

THE CHOICE OF A SCENARIO FOR TRAINING 

TOWARDS IT·_:.INOLOGICAL MASTERY ---- - -------

\ 

• 

• 
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I. PRESENTATION OF THE POSSIBLE SCENARIOS 

Before establishing the rules of conduct and the necessary steps 
in the surest route towards technological mastery we will describe the 
worst (and, alas, also tbe most frequent) scenario, which we will 
call the "anti-mastery scenario". 

In order to explain, step by step, the consequences of the development 
of these scenarios we will utilise the analytical apparatus constructed 
in the third part of our study, to which reference should be made for 
an understanding of the terms and notations. 

It would also be of value to refer to the first part which dealt 
with the parameters leading to success or failure and also with the 
actors involved in success or failure. 

For greater clari~y in the explanations the unfolding of these 
scenarios will be ,;et out on the left-hand side of the sheet, the right­
hand side being reserved for observations on the consequences of the 
various inter.linkings of the decisions. 

In both scenarios we are concerned with the same country and the 
same formulation of the political decision. 

Time being an important factor it is indicated in months from the 
origin of the project, that is to say from the official statement of a 
political decision to introducg an iron and steel industry into the 
economic fabric of the country. 

The time-scale extends over a maximum of ten years, and assumes that 
no team er.ists in the country which has sufficient iron and steel exper­
ience to master the progranne. 

Naturally many ~avourable facto=s could lead towards accelerating 
the process. But it is the interlinking of the actions which counts, 
together with the conter.c of the stages which allows the next step to 
be taken in total security. 

Where the development of an iron and steel industry is concerned 
it is more than ever nect;ssary to adopt the principle "gently does it" 

' 
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A c t 1 o D • 

la tbe lt1bt of iroa aad at .. 1 i11PDrt•, aad 1iv•• the tncrea•• in th• 
Gia', it 1• tt .. to provld• tb• country •1tb a •1•1-at .. lwc.rka (S0,000 t/y) 
tor tbe ca..oa•r tJpee of lone product•. Scrap ta available loca\ly. 

'nle •i•1•trJ for laduatry 1• r1tqutr•d to prepare, for th• Plan, a project 
aaalJ•ia1 all tb• r1•k• a•d all tbe coaatraint•, ahort and lon1 tera: 
one doee aot ... t to r1ak fal•• .,.,.. 1• tb• 1•neral developaent of th• 
couatrJ .-ere "'lUil1br1a are •till fra1ile. 
A credit i• releaaed for <bi• atudJ, to wbich th• otber Mini•tri•• •ill 
be required to ooetribute. 

Aa lateraiai•t•rial COt1111••1oa 1• ••t up under the ae1t• of th• Mint•try 
for lad'611trJ wbtcb wtll decide on aad eatabliab a ... 11 per.anent taak 
force of 5 or I pereoaa, repreaeatin1 lnduatry, Coolllerce, En•r1Y, Tranaport 
aad National Education, allocated powera and a atudy bud1et. 
At tbe .. d of tbe aecond aoatb tbta ta operational. Th• taak fore• report• 
every aoatb to tbe lnte..,iaiaterial Ca..i .. ton. 

'noe t .. k fore• b .. tr•velled arouad for tbree 90nth• an1 h•• obtained 
c1oc .... tation, fraoa iaclepencleat .ourc••. conc•rain1 poaatbl• ••ller• of 
plaat• or traiaia1 : iateraat1onal or1aaiaation• (UNlllO), iron and ateel 
plant• ia aei1bbouria1 developtn1 countriea, publication• on •i•ilar 
eaperteac ... etc. 
It ba• drawa up a very i1111reci~• doc\lmlent on a project for th• in•tallation 
Of aa aG,000 toaa .. /year plaat, but thia doc\lmlent clarifiea the ne•dU and 
tbe coaatra&ata : 

- u9per aad lo .. r li•it• for th• .. terial tnv .. tll9nt coat•; 
- upper aad lower li•it• for the operatin1 cout•: 
- li•t of tbe tecbaical and non-technical peraonn~l •ith their 

kaow-bo9 cbaracteriattc•: 
- cbeck liat of tbe par ... tera for aucceaa or failure in other countrtea; 
- eati .. te of tbe fiaaacial loe• .. if a aood in•tnllatton cannot be 

efftcieatlJ operated; 
recoomeadatioaa to tb• lnte..,ini•tertal Comai••ion, which ... , be 
8Ulllllar1•f'd aa tollOW9: prtprit1 G° the 1sgyt1ition apd 91,tyrettqg 
o! all tb• fi!! .. rj;:;ee•••a;fi t • hard!ar• which ta •uitabl' 
I r !II sap bf rs 111 d•ducrd. 

• .. 

0 b • • r v a t i o n • 

Th• analy•i• i• ba•ed on th• world •tati•tlc• for the lnduetriali••d countr1••· 
•ho•in1 a correlation b"t•••n the ONP and the coa•uaption of •t••l. 
Can thta be uatrapolated to the botta. end of the acale? 

Th• political de•ire for developaent i• t .. pered by wiedoa, 
Th• autboriti•• will not •ak• a deci•ion •itbout .. t1•r• reflection Lnd with docuaentatton, 
To 1raat a credit for atudi•• la to de111Dn•trate the taportance and th• ••rtouane•• of 
tbe docuaent •bicb i• required. 
To call oa tbe collaboration of th• other Mini•tri•• i• to d9111Dn•trate an awaren••• ot 
it• co11pleaity. 

Proa th• •tart th•r• ha• bean a~ awar•n••• ot th• cnntisuration of th• "citadel of 
.. atary" in re1ard to BH and RP at th• hi1h••t level• of reaponaibilltl•• and power• and 
down to tb• operational levela. 
It i• atill ••c••••ry to inte1r,te the Kif, whi~b can be at l•••• rartly purcbaaed. 

Since the taak force i• aultidiactpllnary on• baa avoided th• trap of a prior technical 
project •hicb would aerve •• a playtbin1, •Ith attention concentrated on the detail•. 

Since th• taak force ia 10~ local there i• underatandtn1 in the approach to th• 
probl ... and a conaciouan••• of betn1 co-re•pon•ible for the •c•narton •hich te to be 
developed: witbin tbe initial Kri•l•Pl•l th• f'ftlbrynntc relationabtp• between th• 
plant and it• environ .. nt have every chance or developinw nol'lllally, 
Tb• participant• •111 be the bearer• or cob~r•at .. •••••• to their reapecttve 
Miniatri••· 
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4. From the scenario to reality what is essential ? 

4.1. With the final catastrophe of the bad scenario and with the "success" of 
the good scenario we can turn up the lights again in the projection 
room and return to real life, whatever that may be. 

The actors in the bad scenario have been pictured as exaggeratedly 
maladroit and unlucky, whilst those in the good scenario have surely 

' been inspired from above: not an error, not a false step, courage and 
money to spare, and everyone following the lead with total unanimity! 

In real life one may have courage without inspiration, without 
the money to risk in this way without any counterpart through the years. 
One can be lucky without being adroit, and unlucky although competent: 
there are always lesses in everything one undertakes! 

All this is true; reality is more complex! This is why instead of 
concluding, in a form which would be too normative and necessari~y 
pretentious, with a list of the commandments to be observed when making 
the right choices for an iron and steel plant and for advancing steadily 
towards technological mastery, we have preferred to demonstrate the 
mechanisms of behaviour and to allow them to operate within two scenarios 
caricatured to be very different. It is these mechanisms which are 
important; the rest is contingency, the art of the possible and the 
utilis&tion of means. 

4.2. In fact the two scenarios diverge from the very start, beginning with 
the same formulation of needs : 

the first (bad) scenario gives priority to the material install­
ation and defers until later the human investment: from the start 
one adopts the position of a pure buyer, and it is not possible to 
emerge from this: one goes from purchase to purchase until the 
point of wanting to purchase mastery - an illusion. 

the second (good)scenario gives priority to the human investment 
and does not undertake the material investment until it has 
endowed itself with a minimum of coherent supervisory means: 
from the start the desire is present to take ones destiny into 
ones own hands and only to purchase, progressively, that which can 
be purchased - that is to say the means. Technological mastery 
is accessible because, from the start one has quite courageously 
and lucidly placed oneself in a the position of supervisor, even 
if lacking knowledge. 

This difference in attitude from the start can of itselt explain 
the logic of the increasingly divergent interlinking& and how the opposite 
results are achieved ten years later. 

4.3. Does the second (good) scenario cost more than the bad one? 

- Certainly yes, •JP to the time of commissioning er the plant: it 
would certainly cost more than the 10% of the material investment 
costs normally talren into account in the "a priori" profitability 
~alculations; 
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- Certainly not, in total, when calculated per tonne of steel 
produced in the established regime operative after the 120th 
month; 

- Certainiy not when one integrates the positive influences on the 
coherence of the environment, a pledge of facility for ~iJsequnt 
developments which may then be favourably envisaged, since the 
operation of the plant allows repayment of the loan. 

It will be objected that, in the good scenario, it is more difficult 
to find the financing for the software since it takes place well before 
the hardware contracts. This is true: the "soft loans" often have to 
accompany the supplies "with training over and above the contract". This 
is to be regretted, and it is to be hoped that all the actors in the 
development scenarios, in the developing and the industrialised countries, 
will be convinced that their conmon and fundamental interest, in regard 
to lasting progress in their trading exchanges, lies in the human investment. 

4.4. Ten years: a l:JU& time, and yet not very long ••• 

4.4.1. In both cases we have placed ourself in a not very favourable starting 
position in regard to human resources and the intensity of the industrial 
and coumercial life so as-to be able to scan all the important stages of 
the access to technological mastery. 

Looking more closely at the ten successful years of the second 
scenario it is little to pay for a mutation of this importance and, above 
all, a contagious mutation, since : 

- the recruitment and training centre created at the start, and put 
into orbit on the occasion of the iron and steel project, has a 
multi-disciplinary vocation (technical and non-technical) and is 
jointly managed by the Department of National Education and by 
the Industries: it be~<>'Des an ongoing institution; 

- from the beginning the whole environment has been affected, modified 
and at some points shaken by the irruption of the iron and steel 
industry which has not ceased to act, through the interministerial 
Task Force, at the highest level of the authorities, nor has it 
ceased to be, at ground level, the model demanding reliable 
behavioural patterns; I 

- the decision-makers, at the highest level of Political Power, can 
base their development pians on the possible existence of a complex 1 
industrial life and with the minim1.1D of as1i1tance from outside. 

The eff·.1rts and the rigour have paid off: this is a political 
lesson which marks the start of an epoch. 

' 
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4.4.2. Quite deliberately, and so as to describe the interlinkings more clearly, 
we have placed "in series" those activities which, in reality and by 
taking calculated risks, could involve some overlapping or, in cinema 
terms, "cross-fading". It is however doubtful whether one could gain 
more than 10% of the total time, given the same expectations in regard 
to the results. 

4.5. These conclusions come into conflict with sellers in a hurry and the buyers 
of turnkey development. They also. come up against those who are looking 
for a practical handbook with a title such as ''Mastery of the Iron and 
Steel Industry in ten steps" or a pocket guide entitled "Twenty training 
progranmes for mastering the key functions in iron and steel production": 
There are many of these, and none of them are bad; there are also many 
purveyors of training throughout the world, and none of them are bad. 
It is the way in which they are used which counts. 

Let us see again how the team has been formed and how it has matured 
in the good scenario : 

It has been conceived and born well before the tools with whi~h 
it will work have been purchased; 

Care has been taken to ensure that its intelligence and its 
nervous system develop at the same time as its limbs gain strength; 

It has been put under pro3ressive apprenticeship so that it can 
adapt itself to the ambiance of its trade, ~nd to make it its own; 

In its adolescence it is still being trained by participating in 
the design and construction of its workshop and its tools, 
establishing its place in its environment; 

- When it is time to ~tart work in earnest, to produce and to earn 
money, there will be no drama, simply the fact that it has ceased 
to be a charge on others; 

- Its education has been expensive, almost as expensive as its 
workshop. But it has now become the master who will be able to 
nourish the growth of the othP.rs. 

What other conclusion can there be, therefore, than to say "Go, 
therefore, and try to do likewise •••• " 
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C 0 N C L U S I 0 N S -------

The present study has first of all tried to specify what may be 
understood by the "complexity of the ir.:>n and steel industry" by carrying 
out an examination of the difficulties encountered by new production 
units, not only during their start-up period but equally, as is often 
the case in developing regions, during the first years of operation. 

It is obvious that these difficulties are closely linked with the 
technical complexity of this industry, so the second part of the study 
is both an inventory and a description of the production routes, 
processes and equipment utilised. 

Amongst other things this examination has made it possible to move 
towards a quantification of the complexity of the iron and steel industry 
(Chapter VI) in relation to the structure of the plants. 

Nevertheless our analysis shows clearly (see the first part of the 
study) that the difficulties encountered by iron and steel plants during 
the start-up and operation of the installations are essentially linked 
to the human problems of the whole of the system which constitutes an 
iron and steel "enterprise". 

As the study has decribed the major risk is not the absence of the 
training of one or more persons as a fact in itself, but rather the way 
in which the whole of the system itself is made fragile. 

It is in order to identify the methods of training and even, more 
generally, of "taking control" of the iron and steel industry by a 
developing country, that we have tried to develop 

firstly the concept of the "key post"; 

secondly the concept of "lines of fragility" in the whole of 
the system. 

It would seem that it is in these directions that one should move 
in order to have tte greatest chance of success of achieving technological 
mastery in the iron and steel industry, in particular in a developing 
country which does not already possess such an actjvity, that is to say 
a country which is a "newcomer" in this industry. 

' 

' 
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UIUDO :to. l/84 CKAP. ll EVALUATION OF THE UT FUNCTIONS Page 1/10 

Code I 
Position : CHIEF SPARES IUYEll 

SUPPLIES 

I) Objective : 

To buy. or to ban bought. und"!r the conditions of delivery date and quality as iaposo!d by 
orders to purchase. and on the beat f iaancial terms. all the parts and spares necessary for 
icaintenance. 

2) s ..... ry of th~ fsmctiont 

Under the authority and the re1ponsibility of the Director for Suppliet he carries out, and 
bas carried out by bit teaa of sp..cialist buyer• (engineering, electrical, instrwaentation) the 
following tatks : 

- Reception/arouping and dividina up of the order1 to purchate. 

- Fixing the uork proar.-..e and the metbocls for applying the purchasin~ procedures !or his subordinates, 
controllina their work and taking in hand the important operations. 

- Procedures for calling for cenders, negotiations and the processing and following up of orders. 

- Participation• in the necessary approaches to the authorities and banks in the case of purchases 
frOID abroad. 

- Survey• of the aarket for spares, tbe updating of filet and draving up purchasing policies. 

- Furat th.! ~ecessary pathvay for relationships between the 1upplier1 and the users or oth•r interesr•J 
pertons vithin the plant. 

- Relation1hip1 vith other departments. 

- Variout ta1k1 involved in the aanaacaent of his department • 

.!!2'.!! : 
Thi• it a very important task, given that an iron and 1teel plant it a very larae consdller of spares. 
Delivery time• for 1upplie1 are vital an~ the cost of 1pare1 con1titute1 a significant parr of the 
cost price of production. 

' 
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Poaiticn CHIEF SPARES IUID 

J~ Diyr• of the relatiou~ 

Local and foreign -rltets 
for supplies and 
transport 

Ministries 
Official 
Adaiaiatrations 

--------------- --
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Buyer 

Specialist buyers 
and secretariat 

.. .. 
Financial 
t«tpart-nt 

Ac:cou.its 
Depart-nt 

Legal Dept. 

I) Chief Spares 
Buyer 
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UKIDO llo. l/84 CHAP. II EVALUATION OF "1lE UY fUHCTIONS 

Poaitiun : CHIEF SPAIES IU\"ER 

4. Details of the function• 

4.1. ?roceasing tile requests for purchases, organisation of the tasks. 

Page l/10 

Code l 

SUPPLIES 

- To receive from the atorea and atoc~ .. naaer the requests to purchase par ta and spares. 

- To ezaiaine and sort the requests fv• purcbaaea by speciality, seeking to .. ke up "packets" without 
tbia being to the detriment of the required delivery datea. 

- To fi. the working progr .... of hia teaa of specialist buyers by info.-.ing them aa to the delivery 
and budget requireirenta, and eatabliabing with tb .. : 

• the list of suppliers to be consulted (llinU... of 3), 

• the special details for the application of the buying proc&durea (distinguishing in particular 
the uraent rapid delivery purchases and the routine purchases, allowing longer and more 
detailed negotiations), 

• the detailed planning of purchaaea. 

- To dul directly with the more important .. uera, and in acneral purchases from abroad. 

4.2. Procedure• for calla for tenders, !l!lotiationa, processing, signing and following up the orders. 

- lie drava up, adjuata where necessary and baa approve~ by the Directorate all the procedures for 
aurplies under hia reapousibility. 

- lie is responsible for circulating details concerning the procedures in force, taking special care 
that they are underatoocl and atri.:tly applied. He ensures that no obsolete procedure is in 
circulation. 

The procedures cover : 

• The keeping up to date, with tbe engineering department and the stocks and stores .. nage.ent, of 
the ca.plate cataloaue of the articles used in the plant • 

• Establishing and sending out the calls for tenders dossier. 

• The reception, exaaination and processina of technically c1111parable tenders (application of 
the nor•• and standards) fra11 the coamercial point of vioev (content and details of the prices, 
delivery, tranaport, packaging, pa7...ent terms, guarantees, penalties, etc.) • 

• Drawing up a comparative table of the tenders with c~nta ~ .. !he details (contributions of 
aateriala, labour, .. n-boura coat, etc.) • 

• The technical and c.,...rcial negotiation• (uae of letters, teles, direct contacts with the 
eatablis'*8nt of .. intenance reporta, etc.) • 

• The e1tabliai.ent, verification, ai1nin1, deapatch and acknowledaement of receipt of the orders 
dossiers • 

• following up the order• doa1iera (inspection, r .. indera, invoicina, po11ible viaita to the 
supplier• to aettle .. tter1 in band. etc.). 

• Arra111ing invoices and procea1ing thaa • 

• Dealin1 vith litiaation • 

• Settling an order (final pa,..nt, 1..-.ary note for the file for 1ub1equent u1a). 

lf it i1 1a11eti .. 1 found to be of value to utili1e open orders the Chief Buyer vill 
establish, and have approved by the Directorate, the correspondin1 contract, necessarily 
suppl ... nted vith special utilisation procedures. 

' 
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Position : CHIEF SPARES BUYER 

4.3. C.•e of purchases !re.. abroad 

-6-

EVALUAnOM OF THE UT FUMCTIONS Page 4/10 

Code I 

SUPPLIES 

The Chief lluyer init~atea all the approaches to the official and private authorities in order 
to obtain the autboriaationa to ~~rt. to establish the banking inatruaents for paJ111nt. the 
docuaenta for sea transport and for customs' clearance. 

To do this he cooperatea closely vitb the Financial/Accounting Department of the plant. und.tr 
the authority of tbl Directorate. 

Re ia the beat placed person to establish the 110at realistic annual forecast• for imports. so 
aa to allow the opening of an ~nnual import• credit and ao to avoid the adainistrative probleaa 
geoerally raiaed by auc:ceaaiona of sporadic operations. 

In this specific field he 1111at be conscious of being one of those 110at responsible for the 
secure functioning of the plant and for improvement• in coat prices. 

4.4. Market 1unera, upclatiaa of the suppliers' files, elabOrating eurchuiaa policies. 

Arising fr- the abOve. and in particular fr- 4.J., the Chief Buyer auat lteep hiuelf constantly 
aware of develo,.,nta on the local and international aarteta for parts and spares. to establish 
and to update the docimientatioa on these, to eacourage ref lectioaa by the user depart111nts in the 
plant and to drav up supplies policies. 

To do tbia he aubacribea to publications of an economic and technico-com11ercial type, of various 
oriaiaa, and aaintaiaa relationships ia the industrialised countries vith official, corporate or 
private bOdiea capable of elucidating the evolutions on the aarlteta: vithin hia ovn field he 
participates ia the life of those aaaoriationa, inalitutaa and trade oraaaiaatioa• ia hia ovn or ia 
aei&hbouring countries vbich share analogous ecoaoiaic or aeo-political conditiona and vhich are 
created ia order to compare esperiences aad, if aeceaaary, to develop cClmllOn orientations (aelting 
up and aaiataiaing purchasing offices in the industrialised countries). 

In hi• field of reapoaaibility he llUat be the eyes of the plant on the industrial and com11ercial 
wurld. Other departments llUat be the ayes of tha plant oa the technical and technological world: 
fr- th••• twu pho:oarapba of the world the Directorate of the plant auat elaborate ita policies, 
that ia to say the way towards "the beat poHible". In this stereo-photograph the Chief Spares 
Buyer baa an irreplacable role to fulfil. 

4.5. Poru the necessary patbwaz for ral•tionahiea ~atvean the supplier• and t~.a users or other interested 
persona Vitbla the plant. 

Every relationship betw.an the wurld of spares supplier• and any of the paraonnal of the plant 
(including rba Director) 8USt pass, at least for inforaatioa, throuah the Chief IU)'er. Thia i• 
aa absolute rule. Ia order that it i• 110ra easily accepted and complied vith the Chief Buyer 
facilitate• and oraaniaaa all contacts of a technical type vith the user dapart .. nta, and provides 
aaaiatanca from his dapartaant. Ra rataiaa exclusivity in re,ard to all relationship• of a 
c-.rcial type. 

• 

, 

• 
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UlllDO Mo. l/84 CHAP. 11 EYALUATIOM l'F THE KEY FUllCTIONS Page 5/10 

Po•ition : CHIEF SPAIES llU'fEa 
Code I 
SUPPLIES 

4.6. ltelation•hip• with other departmenu of the phnt 

~ efficacy of hia ovn departllellt ia linltecl not only with a knovledge of the world of •uppliera 
(cf 4.4. abcnre) but al•o to a good coordinatio~ of tbe ezpre••ion of internal need•. In thi• 
latter field the role of the Chief Spare• Buyer i• localed on two levels : 

- coordination of .. ttera in progreaa. 

- the drawing up of increa•ingly •uitable policies (progreaaive acti~na). 

Ve •hould in particular cite the relationahipa witl : 

- stock and •tores .anageiaeat (aupplemental'J infor..tion on requeats for purchasing. 80dif ication 
of re-supply dates bo!cause of variable delivery dates, cuatoaa' clearance. litigation, etc.); 

- eagineering and .. intenance : technical llOdificationa to parts and/or tools capable of 
reducing financial co•U due to the purchasing of aparea; 

- technical control : qualitative litigation; 

- legal/insurance : drafting contracts for orders. litigation; 

- financial and accounting : inforution on the solvency of •uppliera. establishing do••ier3 
for tbe authorisation of imports. pa,...nt inatrU111enta. ti .. table• for caah-flov control, 
transfer of invoices for payment, etc. 

4.7. Kanywnt of the department 

- Updatiaa of the planning of work in band; 

- Forecaatiaa vork loads; 

- Kanag-nt of buying personnel : aalariea. holidaya. replacements, pr0110tiona; 
- Training of aev personnel. 

' 



- a -

UHIDO No. 3/84 I CHAP. U EVALUATIOtf OF THE lEY FUNCTIOllS Page 6/10 

Position : CHIEF SPARES PUYEll Cc-de I 
SUPPLIES 

(IUllX} 
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UNIDO No. 3/84 1 CHAP. II EVALUATION OF THE KET FUNCTIONS 

Poaition : CHIEF SPARES l'UTE1l 

5. Evaluation of requirements I Requirement ratings 

5. I • Know-how 

5.1.1. 

Basic general and 
technical knowledge 

5.1.2. 

Suppl-ntary 
vocational knowledge 

5.1.J. 

Diversity of the 
techniques uHd 

5.1.4. 

Type and complexity 
of intellectual 
proceHing 

5.1.5. 

type and c1111plaxity 
of phyaical activities 

!ili!·TOTAL ltnov-huv 

• Hi&ber School Certificate in technical subjects 
Diploma from a school or institute of c011Bercial studies 
Languages : spoken and written comaercial En~lish 

•aaccalauriat 

At least 6 months' training in a similar post in a plant 
in an industrialised .. rket economy country. Numerous 
contacts with the principal suppliers of equipment and 
a survey of. ~heir 1ub-contractor1 (survey and study visits). 
Training in sales with a manufacturer of equipment is not 
without value. 

All commercial and com111ercial law techniques. 
Procedure• in consultations, negotiations, drafting 
clau1e1 of contracts, following up and settling orders. 
Application of these to a very wide range of cases. 

Negotiation i1 the principal activity of the function: 
this assimes a high level of ability in the rarid 
processing of numerous and varied items of information, 
quantifiable or not, the perception of their relative 
value and the clear formulation 01 positions. 
Intelligence and intuition ~e balanced. 

Off ice activities. 

2 

x 
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Code I 
SU!'PLIES 

3 4 5 

x 

x 

x 
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UMIDO No. 3/84 I CHAP. II EVALUATION OF t1lE IEY FUMCTIOICS 

Poaition : OIIEF SPAllES IUYEa 

5. Evaluation of requirement• 

5.2. Behaviour 

s.2.1. 

Degree of vigilance 

5.2.2. 

Degree of contraat 
of the UHful 
information 

s.2.1. 

le1ponH time. 

SUI-TOTAL lehaviour 

- The information vbich is useful in negotiation• doea not 
all result frllll syst ... tic working, but .. y arise 
unexpectedly and so assumes, if it ia to be collected, 
a certain gift of observation and a aincl constantly on 
the alert. 

- The control of the application of the procedures requires 
1ysteaatic attention and 1trict organiaation (upciated 
catalogue of the parts used, a check-liat, organised 
reainder ayateaa, follow-up •beets for the doaaiers, etc. 

- Written or typed doc...enta, li1ting1, brochure1, VDU. 

Converaation1, attitude1. 

~ Speed of reaction in negotiation• i1 very iaportan: : 
thi1 mu1t ba either fa1: or alov, but 1uited to the 
tactie1. 
le1ponse ti.. very 1hort in the event of urgent order1 
(breakdovna). 

2 
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Code I 
SUPPLIES 

3 4 

lt 

5 

lt 
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UlllDO No. 3 /14 CHAP. II I EVALUATIOll (IF DY PtllCT'IOllS 

Poaitioa : CHIEF SP&aES IU'fEa 

5.3.1. 

DiweraitJ of tbe 
activitiea 

5.3.2. 

TJpe of pilot 
iafomatioa for 
otbera 

5.3.3. 

DiveraitJ of 
fuactioaa piloted 

5.3.4. 

Position of the 
exteraal control• 

5.3.S. 

Precision of 
illputation of 
conaequencea 

S.3.6. 

Pracilion of 
diractivH 

SUI-TOTAL 

I llequirB1eDt ratina• 

Off ice - meeting• - aurweya ia tbe deparaieata of the 
plant - viaita outaide - Trip• abroad. 

- For aullordinat-u : procedure•. tlOdt pro1r-• • 
iutnctioa aotea. coatrol of operetioaa. 

- For other deparc-ata : iaformatioa oa the -rlketa aad 
oa ileV producta. Circulatioa aad miplautioa of tbe 
aupplJ procedure•. forecaatia& upeaditure -
circuit for tbe approval aad pa,_.t of iavoicea -
delivery aotea - aettl-t of litiptioa. 

- Outaide the pl .. t : atat-t of ....... aeaotiatiou. 
ordera fo~ auppliea. requeata for import liceacea • 
.. ttl-•t of cua~• operatiou. iutruction doaaiera 
for litiptioa. 

- Hierarchically : 3 buyera and aecretariat. 

- functionally : -1-t of atock9 aacl atorea. 
accountiaa/fiaaacea. -iateuace aacl eaaineerina. 
traaaport. 

- Exteraally : aupplier1 aad providera of aerv~cea. 
official autboritiea. bank, port aacl airport aad cuat­
aclaiaiatratioaa. 

IJ tbe aatiafactioa of tbe requeatina partie1 (delivery 
and qualitJ) and the Directorate (co1t). 

Jud1-nt on tbe •di- tera. 

Tbe department for vbicb hi ia raapouible i1 1enerall1 
the 10le oriaia of the coaaaquencea, apart fr- errors 
ia tbe nomenclature of the requaata for purcba1ea 
iaaued by tbe 1tore1/atocka .. aa1ament 

Tbe directive• indicata a reault to be achieved 
(delivery, quality, coat) : it ia the reapoaaibility 
of tbe office bolder to determine the atrat•IY• to 
cbooae tba neceaaary procedure• and to orpniae .. ttera 
IO that tbe objective ia attaiaad. 

Ra1pon1ibilitie1/Pov1r1 

2 

Page 9/10 

Cc-de I 
SUPPLIES 

3 4 

l 

I 

l 

5 

l 

l 

I 



- 12 -

UlllDO No. l/14 CHAP. II EYALUATIOll OF tBE IE'f FUllCTIOllS 

Poaition : OllEF SPABES lll'fEa 

6. s-q of the requirwnta ratiags 

Pointa 

Sub-Total : Knov-bov 21i2S 

Sub-Total : lebaviour 13/IS 

Sub-Total : leaponaibilitie1/Pover1 25/]0 

TOfAL 

Paa• 10110 

Code I 
SUPPLIES 

z: 

84 

87 

83 

2S4 

... 

' 

, 



mlDO llo. l/14 CHAP. II 

Po•itioa : CHIEF 1W1 MTOIALS "1'lEa 

I) Olt~ecti,,. : 

- I) -

EVALUAnoa OF t1IE KEY FUllCTIOMS Page 1/10 

Code 2 
SUPPLIES 

To obtain. under the be•t c:oailitioaa of •aality/purcba•e price. deliYered to the plant. •crap. 
feno-alloy•. --ferrous -tab (aiaeral and -tallic additiYe•). _. etc •• agaiut call• for 
deliYerie• and order•. 

2) s-rr of tbe func:tiou 

Ullller tbe authority and tbe re•pouibility of tbe Director of Supplie• he carries out. and 
bas carried out by bi• t .... tbe following ta•Aa : 

- Material• and product• concerned : 

- •crap. 
- ferro-alloy•. 
- aon-ferrous .. cal•. 
- •inarah -

Spar 
Dolomite 
Lime 
Lime.cone flua, 

- casting additive•. 
- refractories; 

- ... i-products and flat and long .. tallurgical product• for use in the vorks:.;;ps; 

- wood : 
packin1 tiaben 
pallets 
packa1i111 -d. 

- Procedures for calls for tenders and orders. 

- Instruction and settl-nt in litiaation. 

- lnovledga of tbe .. rket and filing information on it. 

- lalatlons vitb the local official authorities and financial bodies. 

- Hanas-nt of the panonnal under hh control. 



1111100 llo. ]/14 CRAP. II 

CHIEF IWI NlTDUI.S IUTD 

l) Diyr- of tm rela'!ioulllipa 

Local ud foreip -rbu 
for auppliea and traaaport 

Kiaistriea 
Official 
.W.iaiatradoaa 

Storea aad atocka 
-a-at 

- 14 -

laab 

t 
• 
I 
I 

• • • • • 

.. 

Chief lav llateriala 
kt•r 

Specialiat 
lluJ•ra and 
aecretariat 

-. 

.. ... 
.. '"'• ... J

0 

__ Ac_c_-__ t_i_aa ___ ..; 1 Department 

I) Chief Spare• 
Buyer 

Pase 2110 

Code 2 
SUPPLIES 

• .. -I: • i: 
0 -.. • -• .. -• i: 
0 -.. 
~ 
:J ... 

....... -• .. 
i: 
0 • -.. 
1 

---- -------------

• .. -I: • g ... .. . ..... ...... • • .. " -" .. - .. "" . " ~ 
e -:ir:: 

, 
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1111100 llo. J/14 CHAP. II IVALDATlGI Of' 'l1IE KEY FUllCTlCllS 

Positi- : CHIEF IWI MTDULS IU'lD. 

4. Detail• of tbe f..cti-

4.1. Procedure• for ordera .- calliaa for teadera 

4.1.1. -0,.. order• procedure 

- ...,.tiated oa a yearlJ .. aia. 

Pap J/10 

Code 2 
SUPPLIES 

- Coaaaltatioa tlarae llDllt .. ltefore reaeval ~~ the ._aia of •uaatitative aad qualitatiwe iadicatioaa 
(forecaata) fraa the requeatiaa depart9elt~• (call for teadera) • 
• reaiadera if...-.. 

- Collatiaa the rapliea. 

- Draviaa 11f ca.paratiw taltlu. 

-CbDoaiaa aad •iridiaa up the ••atitiea lletveeo the •11fPliera. 

- Draftiaa the opea or .. r .... pra-tiar to the Directorate for aipatlllre. 

- talliaa off .. liweriea oa ~blJ atod:. -aaa-t reporta. 

- Foll- 11f of deliwriea .- iawiciaa. 

- Draviaa up .- folloviaa .. Malt. can- aad iullll'aace mc-u. 

- Raadled •• reqaired oa reqveat for parcbaaiaa iaaaecl •1 the reqaeatiaa peraoa (aor.al and arseat 
parcbaae or .. r proced111rea) aad forvairdiaa after .. rificati- vitb the atoclt --s-•r. 

- Coaaaltatioa - call for teadera - eaiadera. 

- Collatiaa tbe rapliaa. 

- (Gmpariaoa tabla. 

- Cboica of tbe •11PPli•r bJ the luJ•r or oa tba mdYica of bil biararcb1 and of tbe raqaeatiaa peraoa. 
accordiaa to the illportaDca of the order. 

- Draftiaa of the order. tniaa ud aullailai- for lipatara. 

- Foll- ap of delbariaa (reaiadara llefora aad .ftar foracaat date of deliverJ, ap to ti• of 
affective dali .. rJ) aad of the iDYOicH. 

- Draviaa up .- folloviaa 1lf of baalt, caa~ aacl iaauraace doc-ta. 

Yariati- ia procadarea .ccordiaa to tba aiu or llll'seac>' of rhe ordara, accordina ro rhe 
raaalaritJ of the auppliaa aad of ralatioaabipa vitb ,..._ : relapboaa + tel•• + 
raaalariaatioa of the order. 

4.2.1. Qu!atitativa litiaatioa iaitiatad oa r•c!ptiop 

- laqaaat to auppliar to iavaatiaata. 

- lDYVica UJ be blocke4 oatil Httl-at of litiptioa or pa,_.t aaaiaat pr•iae Cvrittaa, 
accordiaa to auppliar) of aabe .. aaat Httl .... t (debit or ac14itioaal product). 



UllllDO r.o. )/14 CRAP.II 

Position : CHIEF IAW MTFIIALS IUlD 

- 16 -

EYAl.UATIOll OF 111£ KET FUllCTlOllS Page 4/10 

Code 2 
SUPPLIES 

4.2.2. - Q!alitative liti1ation reaultiag froa a divergence (more tbaa 0.1) between the seller'• and buyer's 
analyses, -Y open the -Y 11:0 either party to aaal:rmis for arbitration purposes. 

4.2.). - Qualitative lLtigation detected af1ter an•lf!iS (vithout cschaftll:e) 

H the diwerpac:e is not important rediscussion of the price. In the Htr-. rejection of 
the product. 

4.2.4. - lnwoices returned bf iavoice control for -rconfoniag prices 

After inwesti&ation by the s..,plier and accorcliq to the contract tbe inYOice -y be cancelled, or 
a credit requir&d, or acceptance if the price is justified (jusafiration prowided by tbe supplier). 

4.2.S. - Possible recourse 11:0 tbe insurers 

4. ). - Uadeutandia& <Ff the -dee. data and filiag of the details 

4.).1. - All surweys, documentation, espert adwice oa tbe state aad ewolution of tbe -rkets, list of 
1taovn or potential auppliera, vitb their aearest contact•, tbe biscory of relationships, etc., should 
be filed (vitb data procnaioa if possible) and kept upda1ted. 

4.J.2. - lccordina and updating of the principal eco111111ic indices •ffectina price chanaes, accompanied b7 their 
application procedures. 

4.J.J. - Issuing recommendations on forecasts for better econoaic conditions vhen issuina orders (a dialogue 
vitb stock 11&11a&e11ent to guide tbe decisions of the Directorate). 

4.4. - Relationships vith the local official authorities and financial bodies 

- vith the financial/Accountina depan-nt of the plant, obtainina .~nd procesaina the inatr.-n~s 
for payment (ICotal •~s, scheduling of payments, eapected paJDent dates, doc.-ntary letters 
of credit, etc.) vith the bankina llodies, and ~btaining the import licences. 

- with the selected forvarding agent the processina and follov up of the cust011s doc .... nts and the 
i•port procedures: all the effective cuat011s' clearance operations are under the responsibility 
of stocks and stores .. aa,._nt. 

, 

' 

, 
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lllllllO llo. l/14 OIAP. ll EYAUIA.TlOll OF THE nT FUllCTlOllS raae S/10 

Position : CHIEF IAU MTEalAl5 auTEa Code 2 
SUPPLIES 

4.5. 11aaaa-nt of the buJiac per-l ...ter his direct coatrol : 

- attendaace, abaeacea. etc. 

- holidays 

- •••e•-nt. 

' 

' 



- .. -
m100 11o. J/114 OIAP. 11 EYALUATlOll fW TU UY FUllCTlOIU Pace 6/10 

Poaitio1t CHIEF IAW llATUULS IU'fD 
Co4e 2 

: SUPPLIES 

(It.AB) 

, 

' 

, 

' 

' 

' 

' 

' 

' ' 

' ' ' 
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UIHDO llo. J/14 I CltAP. II E:VALUATIOll OE THE UY F111CTlOllS 

Po1iti- : CBIEP IAll MTDlALS IUYD 

s. Evaluation of r!3uirw.eat1 I llequir ... nt ratias• 

s.1. ~ 

s.1.1. 

la1ic s-r•l 
aM teclmical 
kmvl ... e 

s.1.2. 
Suppl-taq 
wac:atioaal 
kmvl ... e 

S.l.J. 

DiYenitJ of tbe 
tecbaiquu und 

s.1.4. 

T,.a and camplesitJ 
of the intellectual 
proce11ias 

s.1.s. 

T,.a and camplesitJ 
of the pb7sical 
ac:tiou 

SUI-TOTAL 

Bislaer Sclaool Certificate + School of ~rce. 
Foreisa lansuase• : 1polten and vrittea com11ercial Easli1h 

Esperieace in HYeral lluyiaa poatl vith -r• tlaaa 6 -atlas 
in uch. o- iawol•iaa esperieoce abroad in an 
illduatrialised couatrJ 

Tecbllique1 of a btqer aad a aiaiaal of technical 
competence in re1ard to the aaterial1 to be purclas1ed 
ao •• to be ab!e to 1111otiate uaefullJ. Soae concept 
of c-rcial 1-. 

•-roua par-ten to be proce11ed. aot alwa71 
quantifiable. Cboice of 1upplier H a function of the 
qualitJ and price of the productl, of deliverJ date1 •• 
cC111p&red vitb the ce111petition, and foraer perfol'lllnce 
(con1taacJ of relatioubip1, qualitJ. etc.) and the 
po11ible evolution of all tlae1e variable•. 

Work on vrittea tests. 
S- -rk vitb • e11lculatias aacbina. 

2 

l 

Pase 7/10 

Code 2 
SUPPLIES 

} 4 

l 

l 

l 

l 

s 
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UllIOO No. l/14 CHAP. II I 
Position : CHIEF IAll llA'IDIALS IUYll 

5. Evaluation of requirements I Requirement ratings 

5.2. Behaviour 

5.2.1. 

Degree of 
vigilance 

5.2.2. 

Degree of contrast 
of tbe useful 
information 

5.2.). 

leaponae tiM 

SUI-TOTAL leNlviour 

During the negotiations (direct oral. by telephone. telez 
or letter) to seek those indications ll&lting it possible to 
ascertain the real position rather than tbe displayed 
attitude of the seller. Special attention to drafting 
letters and contractual clauses. A good mellOrJ is 
essential. aa ia alao dia~retion. 

Sbiultaneoua utilisation of hanclvritten docU11Cnta and 
telephone converaationa; variety of behavioural patterns 
in paraon-to-peraon contact•. 

Close deadline• are ~ceptional ( ... raenciea). In general 
a bll)'ing operation 1hould be initiated a1 far in advance 
aa po11ible of the li•iting date for concluding it: 
the buyer mu1t there fore anticipate. 

2 

Page 1/10 

Code 2 
SUPPLIES 

) 4 

I 

I 

I 

5 

, 

, 
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UlllDO llo. J/34 CHAP. It EVALUATIOH OF T!I'" IET FUMCTIONS 

Position : ClllEf UV tlATEaIALS llUTEa 

5. Ewaluation of requirements I lequir.-ent ratings 

5.J. lesponsibilities/Povers 

5. ). I. 

Diversity of the 
activit.ies 

5.J.2. 

Type of pilot 
illforaation 
for ochers 

5.).). 

Diversity of 
functions piloted 

5.).4. 

Position of the 
ex~ernal controls 

5.).5. 

Precision of 
imputation of 
con1equence1 

5. ).6. 

Prf!dsion of 
directivH 

~t;B·TOTAL 

Purchasing procedure vith n,..rous variants (litigation, 
analyses) and obligatory relationships vith the 
departments to resolve their supply problems 
(technical and economic aspects). 

- Hierarchically : instructions to the secretariat for 
typing the doc-nt• (letters, orders). 

- Functionally : 
- exchanges of infor.atiQD vith other buyers. 
- prowiding factors for the financial forecasts to the 

f'in.;ince/AccGunting Dep~rtment, 
- giving working doc-nu to the stores/stocks management 

f~r tbe reception aad custoas clearance of deliveries. 
- outside the plant, an influence on the attitudes of 

suppliers which .ay contribute cowards the development 
of the local .arltet, 

- coordination of the various departments and bodies in 
solving disputes. 

Suppliers. buying e.ployees, stocks and stores management, 
transport and accounting depart11enc1, banks, customs, 
port and forwarding agent. 

Hedi,.. and particularly long-ten. control by the 
technical and financiai result• of operation. 

Wort of the buying teaa under his control. 

Hay hia1elf oraanise his act&v~ty •• a function of the 
requests received (iaportance, delivery, examination of 
the priorities, etc.) and even by anticipation of the 
needs in order to influence or to test the market. 

2 

x 

Page 9/10 

Code 2 

SUPPLIES 

) 4 

x 

x 

x 

x 

x 

s 



lllIDO llo. 3/14 CHAP. II 

Poaitioo : QIIEF IWI llATU.~ IURa 

6. S-g of tbe r!9ui~t ratiaaa 

Sub-Total laorbuv 

Sub-Total lebaviour 

..., __________ _ 

Sub-Total laapoaaibilitia1/Pover1 

- 22 -

!VALUATION CW Till llY F11KCTIOllS 

Pointa 

16/25 

10/IS 

20/30 

Page 10/10 

Code 2 
SUPPLIES 

% 

64 

67 

67 

198 
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UllIDO No. l/84 atAP. II EVALUATIOll OF TllE ltEY FUNCTIONS 

Position : STORES/STOCltSICUSTOMS' CLEA1tANCE HAllAGER 

I) Objective 

Page 1/10 

Code l 

SUPPLIES 

To enaure. or to have ensured. at the llin~ coat the continuing level• of the atock1 of rav 
.. teriall. lliacellaneoua it ... of equipment, apares. toola and individual or collective itma. 

2) s-a of the functio91 

Under tbe authority and the reaponaibility of tbe Director of Supplie1 he carriea out, or ha1 carried out 
by hia peraonnel. the following taaka ; 

- the atudy and optilliaation of atock levela (EDP .. naa ... nt); 

- the reception and proceaaina of all requeata for purchaaina and the note• for withdrawal• from 1tore1 
or atock1; 

- i11uea order• for re-atocking to the buying department; 

- operation of the atorea and central atocka in conjunction with the aectoral 1tore1; 

- cuato.a' clearance operationa; 

- .. na& ... nt of the personnel placed under his control. 

' 
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UMIDO Mo. 3/84 CHAP. I! EVALUATIOll OF THE lEY FUMCTIOICS P&ge 2/10 

Po1ition STOIES/stOCltS/CUSTOMS • CLEAIWIC! IWtACER 

3) Diagraa of the relation1hip1 

All depart-nu 
of the plant 

I) Chief Spares 
Buyer 

----------···-· 

Executive in charaa 
of re-1tockin1 

~ .. .. r: -r: • - • .., .c 
u u 
0 .. .. :s • I'. 
I • .. .. 0 ... .. 
0 ... 

Stocks/atorH 
and custom•' clearance 
-naaer 

Manag ... nt 
data proce11i 
office 

---

2) Chief Rav 
Materials Buyer 

Code l 

SUPPLIES 

-----)1 Accounting 

Plant Directorate 
for ltt"ategy 

~ -· ----------------

Supervisor, 
custoias' 
clearance 

• I'. ... 
.c • c 
0 .. 
• -.. .. -• c 
0 ... .. 
u 
c :s 

• I'. 

~ • r: 
0 ... ... • -• .. 
u 
:a 
u .. • .. • :a 

,, 

' 
-• .. 
c 
0 
N -.. 0 .c 

• u 
w .. .. 
> 
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UBIOO llo. l/14 aw>. II EVALUATIOll OF THE IE'f FUllCTIOlCS Page l/10 

Pomition : S10US/S?OCXS/CUS'IOllS' Cl!AJWICE twrAGEI Code l 

SUPPLIES 

4. Detaila of the functions 

4.1. Or1aniaati011 of the -rlt of tbe peraonnel uader hia c-trol 

T1le -aer or1aniaea and coordinates the -rlt of the varioua uorlr.iq groupa (aee under 
l) abow : Diagr- of the relationahipa). On the basis of the inatructiona receiftd be is 
reaponaible for havina the procedures applied, vhilat incluclina tbe variants needed to aolwe 
special caaea. On his ovn initiatiwe he interwnea at re-atoclr.ina level :o settle liti1ioua 
caaea : equipment eaaential for production. aecurity equipment. stock brealr.dovaa. etc. in 
coordination vith the departments concerned. 

Ia the caae of the -aa1-at 1raup be auides their studies. calling for the iHuiq of 
ata1tiatica.l •-ries baAd on ltbe data which s- to hia to be neceHary Ito talr.e -te of and 
to correclt any aaa.aliea or pr@blema reYealed in tbis .. aoer. 

Be ia alao re11pODaible for iaputtina into the computer aucb information as ia essential 
for the satisfactory re-stoclr.iaa of •teriala by -- of punched cards in 1tbe data proceHiag 
c.ffice. 

4.2. Study and optiaiaatioa of atocka 

~: 

To Ir.Dov, in detail, 1tbe ca.poai1tion of tbe atoclr.s and. consequently. to •lr.e the neceaaary 
modifications to optiaiae it. 

!!!!!! : 
Tbe •aa1ar reqaa.ta computer print-out• froa bia data proceasina office. g\vina bi• all tbe 
informtioa vbicb be judges to be of value ao tbat he can bave the -at "-•niaaful" facu : 

- Article• for vhicb no prOYiaioa 
for re-stoclr.iag ia laid dova (111'1) 

- Transferred article• 

- Safety atoclr. (SS) 

{ 

total -
llPa at~ • 0 - IPR atoclr. t 0 
COUU11pt10D 

t 
by type of follow-up 
value of atoclr., transfer, transfer alert 
c~nsUllption value, etc. 

( SS 1reater than X weeks and I I 
(SS• I ... vith their yalueP 

- lrealr.dovn by ... n weekly cons1111ption trancbaa (HWC) (baaed on tranches utilised by invoice control) 

( value• of stock, SS, lllC 

- bceaa atoclr.s 

- leaale - aeadi111 to acrap 

( n~r of article• by tranche, etc. 

t 
Stock hi1her than a multiple of HWC 
(n to be determined) 
vith atock value•. SS and excess atocka. 

( eati-te of tha value. 

- Crapbical -nagllllSDt (atock value, ss. lllC. ate.) 

- Preparation of plan for routine 
ra-1tocki111 

( coa11111ption ' X (to be determined) 
( prica SO Franca (or other valua co be deten1ined). 

Por eacb caaa tha .. naaer raquaau an in-deptb etucly fr- cha •na1-nc/c-pucer aroup, 
•klaa it poaalbla to adjuat tba stock of cha verloua articlaa fr- the point of viev of the 
... ~ raduetioa (aco111111la1), by utiliain1 in cartain caeaa a raplac ... nt arcicla until the 
latter la axbauetad. 
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UllIDO llo. )/84 CHAP. II EVALUATIOll OF TBE UY FUllC?IONS Pas• 4il0 

PoaitioD : STOIES/StOaS/CUSTC.iCS' CUAUlla llAllM:EI. Cod• ) 

SUPPLIES 

4.). lleceptioD and proc•••i!!f of all r., .. •t• to purchase and notes for vitbdravals from storst 
or stocks. 

4. ). I. 

4.).2. 

lleceptioD and •istribution df .. ii (from the secretariat) 

- Sortiaa of notes and •istribution to the aroup• inwlYeel (I) sxcspt for special case• vbich 
an aaal:rnd aDd bandied by tbe -ua•r. 

- Sortiaa of PurcbaH Orders (P.O.) 

a) P.O. for Equip11nt -used b:r tbe ..,.rtmeDt ---.a.-stockiq. 
(are ,. .... on to tbe lu:riaa Department after werification of price •nd quaDtity - if 
aecssur:r coatact isauiq psrsoD for clarification). 

b) P .o. for Equip11nt out of stock baDdled b:r production (t-b). 

- Ysrificatioa of req .. ns for -tr:r iDto stock 

a) Ce11sral consumption it- : aent to authorised siautories 

b) Or.her it- - ftrify tbs corrsctll!H of the request, baHcl oD the utility of tbe it­
.... its pries. 

- ssat to tbs authoriHcl siautoriss vbo .. y request juatificatioD bsfors authori•ation. 

c) It- cowerscl by a tschaical .. aaasr not haviaa bu:riaa autborisatioD. 

Croupi!ll and procss•i1115 of tbe purcbass orclsrs (P.O.) 

At the end of each clay tbs re-sr.ockiq .. aaasr PHH• OD tbe verified P.O.s. 

Tbe uaapr : 

- visually cbsck• tbe fiaures oD all the P.O., especially those in¥Olvina it ... of 
squi,..Dt; 

- initials the P.O and passe• t"- to the lu:rina Dspart .. nt for action; 

- in tbs eYSDt of &D ·-11 OD • P.O. -

_.., justificatioaa to rs-stockina .. aaaer 

~inclicatea if asce•••r:r tbe proceclure to be acloptsd, incluclina such variant••• be 
feels to be of value. 

, 



UlllDO llo. l/14 

4.).). 

4.).4. 

4.).5. 

4.).6. 

4.).7. 

4.).8. 

- 27 -

CHAP. II EYALU&TIOll OF THE KEY FUllCTIOllS 

Follov up of activity 

a) Of the data proceHiaat-aa&-t office; 

•>Of the hrcbaM Orders fro. the.re-atocltias sectioo (dailJ aDll -thl7); 

c) Of the atudiH iD laud •J the Ullltl-t &r-p; 

cl) Of all the actiYities of the departmeat - a ta•le : 
• llumller of vitbdr-ls 
• llumller of traosfers 
• llumller of recepti-•; 

e) Of -•saa•• fr- data processias : 
• SlllND Oil VDU 
• Seat out eacll -.It aDd -ch -th 
• Filed •1 the depar-t; 

Pase 5/10 

Code l 

SuPPLlES 

f) lllDDthlJ cbaclt of the Purcuse Orders •1 tecbaical -aaaer (ccmputitr listio&) : 
• P.O. ouaber 
• Data of iaaue 
• Part ouaber 

Maltioa it poaai•le to cancel or issue r .. iDders OD olcl P.P.'s. 

Forecaati!!f purcllHas of vorlioa clothes (jackets, trousers, IK>iler-auita) 

To ._ doae 4 -tile io adYaoca so as to order fr- suppliers who llaYe probl ... obtaioioa their 
rav -terials. 

lDd of 1-r i-torz (frllll --1 file) 

Indicatioa the coda, tbe text aDd tbe stoclt; paaaed to analytical accouatina. 

Cootrol of tile t10rlt of each group 

Thia cootrol ia iotel"9ittaot and cao ooly be affected by • ...,1iaa or on the occasion of an 
ioveatiaatioo or, more specifically, io the aYaDt of a probl .. <•·I· loss of atoc:ks). 

loformatioo 

The bolder of the poaitioo is var1 fraquaotlJ aakecl bJ various Hcton to explain the procacluraa 
to be applied or to &iYa iofor.atioo cooceroioa supplies. 

Iaauiaa catalogue• 

& - la•uaat for C011putar liatina by f .. iliaa of it.... The•• liatina• indicate the it .. • 
coocaraecl bJ coda and apacif J : 

• the atoraa• area 
• the unit 
• the price 
• the axiatio& atoclt. 

Thia liatina ia thee proclucacl aa a volsma, reclucacl in aiza ancl bound bJ t .. iliaa. 
liar. ia clravo up. 

A cliatriburion 
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IMIDO lo. J/14 CIW'.U EYALUATI09 OE 11IE IEY '111CTICllS Pace 6/10 

Code ] 

SUPPLIES 

4.4. Cuat-• clurwe ... recepti- !f!ratioaa - •eliYeriH 

n.se are carried -t ia tlM c-tral store• or stoclti• area• or ia apecial area• a• arr••d 
vitla tile Cut-• Office ao tlaat tlM cut- officera caa operate. Oa tile plat ai•e tllese 
operatioaa aE? nperri.ad •1 Cbief Store• ... Stocks For-a ... Ilia alaift t-. UIMler tile 
laol•er of tile pre-t poaitioa. 

4.S. ....,_.t of tile rer-1 ..-r Ilia ~trol 

n. -.acer. vitla tlte uaiataace of Ilia bead• of croup•. ia reapo .. ilale : 

- for tlM attellllaace of Ilia per-I ( .. HDCH• in-... autlaoriNtioa to leave tile plat. etc.) 
- for pl-U.S tile paid lloli .. ,.. 
- for traiai• -11 appointed per-1. 

le alao baa to Mttle prolal- wlaicla _,. ariM at per-1 leYel; Ile aiYes Ilia .. •ice to the 
..._.of tile hpartmmat ia reaalll to appoiatmmau. claa111H of post aa.t pr-tioaa <•• ref(uirn). 

• 
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~.II 

s. £waluatioa of !!fluir...at• I ~ir...at ratiaa• 

s.1. Kao.r11av 

s.1.1. 

la•ic a-ral 
aad ttec:lllli.cal 
t.vleqe 

s.1.2. 

Suppl-ury 
wacati-1 
t.vleqe 

S. I.). 

DiYar•itJ of tbe 
ttecluai•ue• UMd 

5.1.4. 

TJPe aad ce111plasitJ 
of iatallactual 
proceHia& 

5.1.5. 

Type and ce111plasitJ 
of the pbJaic•l 
actiYiti .. 

SUI-TOTAL 

Bi&Mr Sclaool ~rtificate vitb nodt -a-t traiaiaa 
(TecMical Collea•. Suppliu •tudiu) 
CourM iD CGllpUter --a-t 

Str ... foll0Ya4 : 

lle-8tocltiaa office (Mftral yun: 
lle-8todtiaa -aer (I to 2 years) allll ia thi• post (loaa 
esperieaca) 

Pield• : atock _aa,_t - pcr80-l -aaa-at. 
•pecificallJ ia tlta acliaiai•tr•ti-.e allll iafo~tic• field• 

Tiie bolder of tlta poaitioa baa tlta data proYidad by the 
atatiatical •tat .. eata. After .. kiaa coauct vith the 
per80A8 ia'll'OlYed Ila llOllulataa these el .... t• accordina 
to tbe fra•ueacJ of .... of the it ... •acl tltair •alue. 
OD tbe ba•i8 of tbia aev uta ba data ... i-• tba llOH Y•lid 
mcla of -naa-at to ••t the aaada of the r .. uestiaa 
paniaa. a'll'Oidi"' uc••• aicocka or atocil. braakdovaa. 

Vritina, vitb fra\uaat uaa of tba COllpUtar keypad. 

2 

I 

I 

Paae 7/16 

Code l 

SUPPLIES 

) 4 

ll 

ll 

J 

s 
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•IDO llo. l/14 CUP. II lVAl.UATICll fl 111£ UY llllCTICllS 

s. 

S.Z. lleMYiOUI' 

s.z.1. 

s.z.z. 

Deare• of 
C-UaH of 
r.be uaeful 
iDfomati-

s.z.J. 

le•poue r.IM 

lehaYf.Chlr 

I a..aire.ent ratiaa• 

Utilipr.i- of written lloc:-t•. co.puter liniaa• aad 
Yi•ualinti- uiq a YDU 

lormal cleadli•a; ..,, urant af.r.uar.lou •J arf.H 

z 

Pase 1110 

Code l 

SUPPLIES 

] 4 

I 

5 

' 
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UlllDO Mo. J/14 I CHAP. II EYALUATIOll OF THE llY FUNCTIOllS 

Posicioa 

5. Ewaluatioa of resuir..eats I llequir..eat ratings 

5.J.I. 

Diftrsity of 
the actiwitiH 

5.J.2. 

Type of pilot 
iaformatioa for 
others 

5.J.J. 

Diftrsity of 
fuactioas 
piloted 

5.J.4. 

Position of th• 
external 
controls 

5.J.5. 

Precision of 
imputation of 
coasequence1 

5.).6. 

Preciaion of 
directivH 

Three procedure• : 

Stock aana,emeat vith the correapoading studies; 
Peraoanel llADA&emant (vork or1aaiaation, attendance, paid 
bolidaya, iateraal job changes, etc.j 
lelationahipa vith the buyer•. 

Deteraiaing tbe von proar-• for the aaaaaers, utilisina 
the iaformatics proar .... and by specifyiaa the stages, the 
fiaal objectiwe and, vbere necessary, a deadline. 
Also apecifiea the re-stocking procedures for apecial 
casea, and coatrol• the appli~ation of theae 

Buying (P.O.'•• special casea, reminders, economic 
quantiti••· etc.), Kaaa1ers (procedures to be followed. 
cbaaaes of type, follov up etc.), data processing (setting 
up aad llOdifying arids). accounting (prices and delivery), 
requeating peraoaael (information), Stores, Pool, Stock 
control. Reception (conformity of .. terials). 

Modifications to the re-stocking procedures cannot be 
validated escept durina or after proceasina (stock 
breakdown). Dravina up vorkina instructions without 
prior control. 

Trainina of te .. 1 carryina out different vork 
(re-atockina - .. naaera - punched card operator• -
employee•) 

The procedure• beina fixed in advance the aanaaer .ult 
chooae ti... and adapt the nacea1ary variants as a funrtion 
of the characteri1tica needed and the object• bein1 handled. 
PurthenlOre vork orsanf1ation i1 e11enti1l to nieet the 
need1 of the reque1tina per1onnel. 

SUI-TOTAL le1pon1ibilitle~/Pover1 

2 

x 

x 

Pac• 9/10 

Code ) 

SUPPLIES 

l 4 

x 

ll 

ll 

ll 
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UllilOO !lo>. )/114 l.lL\P. ll EVALUATIOll OF TIIE IEl FUKtTIONS Pas~ 10/10 

Cod~ ) 

Position : Sn>aES/STOaS/ar..-rottS' ct.£AIAl'ICE twSM;EI. 
SUPPLIES 

6. s-r1 .. t the rcquir-nt r.nings 

Points % 

Sub-Total ltnov- 'IOV 14/?S 56 

' 
Sub-for.al khaviour 9/IS f>O 

Sub·r .. 1 •• 1 k..sponsibi Ii ti"•'"'"'""' 111/10 611 

--- ----- --- ----·. 

·ri IAI. 11b 

-· 

' 
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UIUDO Mo. l/81. I CHAP. II EVALllATION OF THE llT FUNCTllllCS 

Position STO<X COll'BOL twCACEa (IE-STOCltlNC) 
CoJp 4 

SUl"Pl.U:s 

I) Obje~: 

To -intain stocks at their safety value by issuing purchas" ordPrs in g.,.>J ti-. 

2) s ..... ry or the functions 

- E•tablishing and maintaining up-to-date a COl9{•lete file of all current cons.-.ption articles 
for the plant. 

- Ongoing COllJ>letion and stati•tical utilisation of the file by items in stoc~ : 

• Follow up of the ingoing and outgoing operations • 

• Setting a liaiting value for re-stocking as a 'unction of changPS in cons1Dption and 
of delivery dates. 

- Processing tlae stock withdrawal notes and issuing puro·hase orders. 

- l•suing reminders to the buyers. 

- Circulating statistics vith a viev to i11proving stock 1113nagemf'nt. 

- Administrative work in the control and 111anageaient of the •tock and store• 111.1nage111ent department. 



UNI DO !lo. l/84 CHAP. 11 

Position STOCK CONTaOL twlACER 

l) Diagraa of the relationships 

Suppliers' 
deliveries 

All 

6) Sectoral 
stores 

Specialist re-stocking 
staff 

- 34 -

EVALUATION OF l1IE IEY FUNCTIONS 

5) Technical Librarian 
(Installations - Engineering 
Deparc-nt) 

• .. 
::: .... ... 
0 

c -... .. 
~ 

:I "' c ... 
'O .. 0 
u 

c: 
0 ..., ... c ... .. .. ... 

4) Stock Control Manager 
(re-stor.king) 

Informatics 
office - follow 
up of files 

Accounts 
Department 

2
1) 
) Buyers 

Plant Directorate 
for strategy 

" Central 
storekeeper. 

Page 2/10 

Code 4 

SUPPLIES 

.. 
w 
c 
0 .. . .. .. 
c 
~ 

• "-... 
,,c: 
• c 
0 

w .. .. .. 
.. 
c 
c 
w ... 
c 
:I 

.. 
u ... ... .. .. 
:> 

.. 
-~ 
,,c: 

" c 
0 ... ... .. 
-; .. 
u ... 
..:: 
u .. .. .. .. 

.t:. 

.. 

' 

• 



UMIDO No. l/84 CHAP. II I 
Po•ition STOClC COK!ROL MAMAGEJl 

4. Detail• of the functions 

- )5 -

EVALUATION OF TllE lEY FUHCTIOICS Page 1/10 

Code 4 

SUPPLIES 

Unaer the authority and the responsibility of the Stock and Stores Manager be carrie• out 
or bas carried out the following tasks : 

4.1. Co!plete file of the items for cons!!lption : 

4.1.1. Cotlputerised file (provision for about 40,000 items) constituting the sole reference for all the 
plant, allowing the unequivocal indentification of .!!! cons.-ption needs : materials, parts, 
tools, office or sanitary supplies, clothing, etc. 

4.1.2. This file is established in cooperation with: 

• the department of engineering and new works which holds and updates all the technical doc.-ents 
(•pecifications, drawings, notices, nomenclatures) with their modifications • 

• the .aintenance/vorksbop department and its sectoral branches to take their working methods 
into account • 

• the production, general services and utilities departments, for th•ir information and for any 
COICllents which they can make • 

• the buying and accounting departments. 

4.1.l. The coding scheme is designed to allow the addition of items resulting from technical modifications 
and the develo.,.ent of the plant. 

4.1.4. No modification of the file may b£ made vithout the written agreement of the parties concerned 
(cf. above 4.1.2.), and they must verify that all the basic documents (drawings, notices, 
specifications, nomenclatures, etc.) have been .. de coherent and circulated vith an instructicn 
to destroy the obsolete documents. 

4.2. Ongoing CO!!f!letion and statistical utilisation of the file 

4.~.I. The file constantly indicates the quantity of each item in stock, in the central store anJ in 
the sectoral store. 

4.2.2. Every operation of addition to or removal from the central scocks and stores and the sect.:>ral 
stores is recorded in the file on the date of signing of the stock entry or siock vi thdrawa I note 
(joint signatures of the storekeeper and the recipient). 



UNllM> No. J/84 CHAP. II 

Position SlOCIC COtlTROL : UIACER 

- }6 -

EVALUATION OF THE ICF.Y FUNCTIONS 

Code 4 

sr1•rut:s 

4.2.J. Every request for re-stocking (purchase order) is to be the subject of a n<•le on the file on the 
date of issuing it. vith an indication of the quantity. 

4.2.4. For every itea the file includes the following notes : 

- the forecast -an consumption (veelr.ly, .,nthly or yearl/) or the imication "safety" vhen it 
involves an item not normally consumed but for vhich the absence 01 stock could prove to be 
very prejudicial ic the event of an acc:dent (rotor of the .,tor for the rollintt stand, for 
eu.ple). 

- the code• identifying the place of storage: stocks and central or sectoral stores. and stoc~ 
-~u between them. 

- the real a.ean cons.-ption as actually foUllll. so as to identify deviations from the forecasts. 

- the a.ean delivery ti.me separating the date of issuing a purchase order and the date of effective 
~ntry into stock. 

·• the reference value to trigger re-stocking. Thia reference value may change. being a function 
of the statia~ical proceaain, of the consimption figures and the delivery times: it is 1he 
11anager of the stocks and stores 11anag.-nt department vhich fixes ir. after processing the 
statistics produced by the stock control 11anager and after inveatiga1iun of the causes 
(ayateaatic or random) of any anomalies. 

NOTE : Infonaatica facilitates the .. nagement operations and deaands rigor 1sness in the 
application of th~ procedures. ~ut it is only a 111eana and does not relieve the stock cootrol 
.. nager and the l er departments concerned of the ~ffort necessary to forecast, observe. 
reflect, organise and optiai1e. 

4.J. Processing the stock vitbdraval notes and issuing the purchase orders 

4.J.I. Stock vithdraval notes 

- Nonaal case : reaistration by infonaatics follow up - evalua~ion of 1he deviation from the 
ref~rence value for re-stocking and provision .. de for purchase order (planning of work load). 

- Ano.a lie• : 

• vithoir•val notes not honoured : investigation into causes (possible breakdown in a sectoral store? 
oba~l•te it .. replaced by another, concerning vhich the requestina part~ has not been notified? 
coasequenca of a decision to aaintain nil stocks? etc.) - lap id react ion to resolve the 
probl• • 

• items unknown : verify the coda and, if neres1ary, carry out an investigation. Search for 
a replac-t itn vith the requesting party. or request for ur1en1 supplies after having 
entered the nav it• in the file, according to the procedure••• indicated above (cf. 4.1.4.). 

vithdraval note honoured but dil11ute as to the quality of the itl'ID. 
sand the report to the Buying Department for litigation. 

Hake a replacement and 

• 

' 



UNIDO No. 3/84 CHAP. lI 

Position STOCIC. CONTROL MANAGER 

4.J.2. Purchase orders 

- l7 -

EVALUATION OF THE KEY FUNCTIONS Page S/10 

Codie 4 

SUPPLIES 

- Issued by the department as a result of the triggering of re-stocking (reference value reached). 

- Verification of the purchase or~er on three principal points : 

• quantity requested and delivery : function of delivery dates (verify from buying department if 
the known dates are stiil valid) and of the mean cons1.1111ption (statistical trends); 

safety stocks (central + sectoral) more or less breached by the latest withdrawals; 

• price of the item (if high. avoid major stocks); 

• transmission to Buying via signature of the stock manager; 

information to $lock follow up file. 

4.4. Reminders to the Buyers 

Consciousness of being the essential lung between supplies and consumption. This function goes 
far beyond that of a storekeeper. It is more related to that of a retailer-distributor, desiring 
always to satisfy its conslDDer clientele. 

The holder of the post thus organises a circuit for systematic reminders to the Buying department 
in order to ascertain at each instant the position of the purchase order in regard to planning and, 
if necessary, to indicate the orders of priority before actual situations of urgency, which are 
always costly, appear. This is a resulating function, involving a considerable contribution from 
intelligence, from care for Jetails and from a desire to result in stable and economic operation. 

4.5. Circulating st.Jtistics with a view to improving management 

The monthly report should indi•ate : 

- the stock situation 
- stock movements 
- anomalies in stock movements and their probable causes (f,>llowin~ dll invest igat i•>R if 

necessary) 
- forecasts of probable dates of stock breakdowns 
- the situation regarding pur.-hase orders. 

'Chis monthly report is the subject ,,f drcul.ition via the stocks anJ stores manago:r wh•> wi 11 aJJ t.> it, 
for the Directorate, co-ent11 .ind auggestions for improvements (see sheet ''° the f1111ction1 of the head 
of the stocks and sture11 management J .. panment manager). 

' 
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UlllDO flo. l/84 CW'. II I EVALUATION OF THE ICEY FUNCTIONS 

Poaition STOClC COllTIOL !WCACEll 

4.6. Adaini•trative 110rk 

- Distribution of the vork to subordinates; 

- Personnel trainin~; 

- Personnel aanagesent (holidays, absences, •alarie•, etc.); 

- Utili•ation and drafting of inter-departmental note• to in•truct •nd settle litig•tion, 
to obtain or provide further details, etc. 

- ls capable of replacing the Stores and Stocks Hana~er lrl!ea the latter is absent. 

Page 6/10 

Code 4 

SUPPLIES 

' 
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UlllDO llo. l/84 CHAP. II F':"1.UATI08 OF THE lEY FUKCTIOMS 

Poaition : STOCX COllTSOL KAMACEa 

5. Ewaluation of requirement• I Requirement rating• 

5.1. i--bov 

5.1.1. 

laaic general 
and technical 
knovledge 

5.1.2. 

Suppl-ntary 
vocational 
kaovledge 

5.1.1. 

Diweraity of 
techniquea 
utiliaed 

5.1.4. 

Type and compluity 
of intellectual 
proceHing 

s.1.s. 

Type and complexitJ 
of tba pbyaical 
action• 

SUI-TOTAL rnov-hov 

Secondary atudiea, technical RSC lewel aDd/or ITS.• 
S•rioua training in .. nagement 1tatiatica. 
Knovledge of ca.pater theory and aolid practical 
experience in the uae of C011puter keypada 

.. igber Technical Dipl-

Operational training of a ainialUll of l -ntba aa a 
atorekeeper • and a •inia- of 6 -ncba aa re-acodting 
operatiwe in an equiwalenc aceelvorka 

- Maintaining the ce111plex centraliaed file 
(informatica dialogue) 

- Simple atatiatical operation•. 

Little c:o11plication in the proce11ing. but a large 
number of aubjecca to be handled 

!aaentially office work 

2 

x 

Page 7/10 

Code 4 

SUPPLIES 

] 4 

x 

x 

x 

x 

5 

' 
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UM I DO l!lo. J/84 CHAP. II 

Position 

5. Evaluation of requir...ata I llequire.ent ratings 

5.2. Behaviour 

5.2.1. 

Dearee of 
viailance 

5.2.2. 

:Jegree of 
co.itraat of 
the useful 
infonution 

5.2. ). 

SUB-TOTAi. &.haviour 

The origin of costly disorders is generally to be found in 
errors in tle coding of it ... , the use by ot~er depart .. nta 
of outdated listings or cataloauea and faults in inputs 
into tbe COllp~ter. The Stock Control Manager is also 
the corrector of errors, .. intaiaing a clear and reliable 
c011mOn languaae between supplies and conaWDption. 

Written docm1ents c .. auscript or typed). 
Computer print-outs (listings). 
VUU displays. 

In the abunce of aergenciu, which should be rare, 
response time ia not of pri .. ry concern. The regularity 
and accuracy of processing is S111ch 110re i•portant 

2 

Paae 8/10 

Code 4 

SUPPLIES 

) 4 5 

' 
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UNIDO l!Co. l/14 CHAP. 11 EYALIJATIOll OF t1IE KET FUMCTIOKS 

PHitioa 

s. 

S.l. lespoaaibilitiea/Povera 

s.1.1. 

Diweraity of 
the activities 

s.1.2. 

Tne• of ;;tilot 
iaformatioa 
for otbera 

S.l.l. 

Diversity of 
fuactioas 
piloted 

S.l.4. 

Poaitioa of the 
esternal controls 

S.l.S. 

Precision of 
i11putation of 
the coa1equencea 

S.3.6. 

Precision of 
directivH 

Maintenance and coatrol of an efficieat routine 
adaiaiatrative service. baaed on totally rigid 
procedures. 

- Purchase orders 

- Statistical report• 

- Storekeeper• 
- Punched card operators a.id computer operators 
- Buyiag. via the atock/storea .. nager 

Judged ia tba medium and loag term on the ~egularity 
and the reliability of the depart .. nt on the one hand 
and oa iiaprov-ats in the coat of stock .. nag-nt 
on the other. 

Esceptionally the sole person re1ponaible for the re1ulta, 
but generally the sole person re1pon1ible for the value 
of the strategic operation of hi1 1tati1tic1l report•. 

'l'he procedural are preci1e and 1trict, the u1e oC the 
COllputar doe1 not tolerate diver1encie1 or i11pa11e1. 
Hovever con1iderable latitude i1 left in ·the day to day 
organi1ation and in the choice of prioritie1 in the 
proce11in1 of the purcha1e order1. 

SUB-TOTAL Re1pon1ibiliti11/Pover1 

x 

x 

x 

Page 9/10 

C.-de 4 

SUPPLIES 

l 4 

x 

x 

l 

5 
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UlllDO lo. J/14 CHAP. ll EYAWATIOll OF THE IET FUllCTIOllS Pase 10/10 

Code 4 
Position : STOCX <X*nOL llAUCU 

SUPPLIES 

6. s-ry of the resuir-11: ratiya 

Poi nu I 

Slab-Total '-v-bov 15/25 60 

Sub-Total Behaviour 8/15 5) 

Sub-Total lleaponaibilitiea/Pover• 15/30 so 

TOTAL 16) 



UlllDO llo. l/14 

- 4) -

CRAP. U 

TECllllICAL LilllAaUll (llDPalSIIU Joa tllE TECllllICAL DOCDEITATlml CO\UillC 
t11E IllSTAU.ATlOMS I• tllE E!ICillEDillC A11D 11EV ~ DEPil'nEllT) 

I) Oltjec:tiwe : 

To be reapoaaible for t ... claaaificatioa. coaaerwatioa aad circulatioa of a complete 
tec:llaical ~tatioa. bpt upolat ..... cobereat ia reapect of all tbe iaatallati-. 

2) s...,..ry of the fuactioaa 

Pase 1/10 

Code s 
E!ICllEDl!t. 

Directly Ullder tbe authority and the reaponaibility of the Chief £a&iaeer of the Ea&ineerins 
and Kev Uorlta Depari:.eat : 

- be retaiaa, auppl ... ata if aec:eaaary and keep• coaatantly updated a coherent and codified collection 
of the tecbaical docuaieata aupplied by the equipmeat auppliera. the de•i&a conaulranta and the 
conatruction eaterpri••• which participated in the conatruction and c ... iaaionina of the plant. 
and coveriq all aubaequeat m»dificationa. Thia collection of doc-au is the sole original 
and lepl baaia. 

- be ia kept iafor.ed oa all tbe .. intenance operation• vbicb have led to the replaceme~t of a 
part. 

- be distribute• to every uaer of the doc-ntation, and accordin1 to a totally riaid procedure, 
all tboae copiea vbicb are aaceaaary and sufficient for bi•. indicatin1 those doc-nta bearin1 
outdated edition nllllbera which are to be withdrawn fr09 circulation. This function is an 
important one aince it ensures a common and unequiwocal lan1ua1e for production, .. intenance, 
auppliea and the study of 80dificatiora. 

' 
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ttC1811CAL LIUUIAll 

J) Diaar .. of tbe relatioaahip• 

20) Sbift foremaa 
Contin-. 
castias 

I) and 2) 
Buyers of 
spares and 
rav .. terials 

)) Stores/1tock1 
aana1er 

- 44 -

DALll&TIOB OE tHE IET FUllCTIOllS 

Aay es.ecutive 
accordiaa to 
procedures 

5) Techaical librarian, 
respon•ible for technical 
doc~nl•tion on the 
installation• 

Desi1nen and 
dr•u1ht ... n involv•d 

Analytical 
acco-tiag 

Pqe 2/10 

Code 5 

EJICUIEEllllC 

Ceaeral .. intenaace 
and 

Central workshops 

Sectoral .. intenance 
foreaan 

Maintenance 
supervisor 
Contin..,us castin1 

9) Head stor..an/ 
Plant inspector, 
Continuous castin& 

c .. 
c: 
0 .. -.. 
0 

A 

• A -A • c: 
0 ... .. • ... 
• .. ... 
• c: 
0 -.. u 
§ ... 

~ ... • u ... .. .. • .! 
• a. 
:;; 
• g ... .. .. ... • .. 
u ... 

A 
u .. .. .. • .. 
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UlllDO llo. l/14 I CRAP. ti I EVAUIA TlOll Of' tllE llE'l FUllCtlOllS Pase l/10 

Code 5 
tEllaltCAL UUAltIAll 

t:NCIK££llNC 

4. ~tails of tbe fuac:tiona 

4.1. letenti- of the complete. codified and updated collttti- of rhe technical cloc-tarion 

4.1.1. Foundations of tbe fuac:tioa 

The tecbaical cloc-tati- banded Oftr by the suppliers of the installations. the desicn 
consultants aad the coastructi- ente11:priaea vbicb participated in the construction and the 
c-iaaioniaa of the plant do -t. seaerally. fora a coherent collection aDcl do -t al-ys 
include tLe decree of detail required by openti-. •Lntenance and the provision of supplies of 
coaa .... ble parts. Furthermore -t eqrythias baa been necessarily deai&ned and calculated 
accordias to the ~ nor.a and ataadarda. and this •y •lte difficult or hazardous any 
subsequent moclificniona if one does not haft the calculation -tea. 

Finally at the time of construction and c-iasionins -difications aay have had to be aade 
locally uhicb haft -t W.n the .ubjttt of a consistent updati~ of the doc-ta delivrired vith 
equipment vbich bad -t at that ti• been installed. 

The Easiaeerias and llev Works DepartMat baa therefore. as a priority task and as SOO>n as 
installation is ca.pleted, to ccllect. aupple.nt and prereat in a fora suitable for utilisation 
all the techaical cloc1r11e11tation. 

llo coherent aad continuias operation can be uaclertaken vhilat this considerable ...,unt of 
-rlr. naaiaa uncompleted, uoirlr. vhicb ca-t be sub-contracted. 

Thia necessarily te- voirlr. -t have a coordinator. Thia coordinator is also the suarantee 
that -• of the docUllenta utilised in the plant at any &iven date can represent "counterfeit 
currency". 

4.1.2. Listing alld codification of the docU11ent• 

4.1.2.1 - to verify that. for every itea of .. chinery, appliance or sub-assembly, the file includes : 

- The seneral installation dr.vinsa 
- The aub-aaaeably dravins• 
- The detail dravinss vith nomenclature 
- The eaecution dravinsa (at least for the vearins part• and the civil engineerifi& work) 
- The basic. developed, isometric aacl other layouts 
- The specifications 
- The cablin& dia1r ... and dravinsa vf the connections 
- The calculation notes (for the structures) 
- The operatin& and .. intenance notes 
- The catalo&ue• 
- The identifications and the orisina of the components (name and address of the suppliers 

and their di1tributor1. type. aeries n~era. etc. 

' 
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EYALUATIOll OF t1IE UT FUltCTIOllS Pase 4/10 

Code S 

EllClllEDlllC 

4.1.2.2 - To codify all tbeae documeata ia auch a var: 

• Tbat tbe CCMliaa br for tbe par.ta mMI aparea ia compatible vith the -•s-t •rat- for 
tbe atoclta aad aeon•. buJiaa aad analrtical accouatias (this aaa-• c-peradon of the 
operati-1 research t:rpe be~ the depar~ta coaceraed veil before the ti.8e of 
comaiaaioniaa. ao tbat all tbe ......... t supports are defiaecl and operatiwe for c~iaaionina>· 

• That tbe CCMliaa •rat- -Ua it poaaible to f iad eaailr tbe relatioaahipa and c.>rreapondencea 
bet- the se-ral dor-ta and the detailed c1oc-nta. 

Thia ia important t1bea it inwolwea. aa a result of ewen a aiaor mHlificatioa 0 the coaaeq-nt 
aodification of all tbe doc...eata coaceraed and in tbia vay eaauriaa the coatinuina coherence 
of the pareat doc-tati-. 

Tbia parent ~tati- ia rqarded, throuahout the plant. aa the aole refereace aad the 
aole orisiaal froa which copiea which .. r be validlr utilised are circulated. The parent 
doc-.atatioa ia retai_. in a cloaed and protected enclosure. 

4.1.2.J - The doc-at file. i~icatiaa tbe proareaa of updatina. ia .. intaiaed by the technical librarian 
(a CClllpUteriaed CJ•t- ia desirable, froa the point of viev that it lighteaa the -terial vorlt 
of the technical librarian. requires the riaoroua coaipliance vith the procedures and allova 
tboae vith coaaolea to fiad rapidly the inforaatioa required vitbout the need to handle piles 
of paper: thia ia provided tbat the codification bas been correctly carried out fr.,. the 
beaiaaias aad tbat the aearch proar .. haa been vritten very carefully}. 

4.2. To be able to acc1111pliah hia taalt the technical librarian ia required to keep bi .. elf iafor11ed 
coacerniaa all the .. inteuaace operatioaa vbich hawe resulted in a repair or to the cbaaaina 
of a part. 

• Case of repairiaa a brealulava : 

Thia ia 0 by definition. an -raeacr and hence aon-proar-d intervention. 
The technical librarian. vbo .. intaiaa a constant relatioaahip vith the aectoral and general 
.. intenaace per-10 receina a copy of the report on the vork carried out and then 
.. tea enquiries to "- hov the repair writ vaa carried out. 

• Caae of a proar-d operation : 

!very proar,..... operation vbich involves chanaina a part or a 11Ddification, bovever aiaor 0 

-at be aubllitted to the Enaineeria& and llev Vorlta Departaent for approva~. and ia the 
subject of an iaforaatioa note to the tecbaical librarian. Aa in the for.er case of a 
brululava be -t be kept iafol"Md durina and after the vorlt of any 11Ddificationa which have 
effectinly been ~~rried out. 

4.J. Be circulate• the updatina of the doc~ntation, accordina to totallr ri1id procedures, and 
accordina to a laid down circulation liat. 

' 

I 

f 
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CRAP. II EVALUATION or THE nY FUllCTIONS 

TEClllllCAL LIBllillMI 

Tbia iafol'll&tion ia ~trculated at tvo level• : 

- lnfol'll&tion le,,.l llo. I : 

Page 5/10 

Code 5 

EMCINEERJNC 

Updatiaa liat indicating the liat of tbe document• modified. the lateat index number• 
•• at that date. together vith tbe liat of the document• vith an obaolete index number 
vhicb -t be vitbdravn froa circulation. 

If the .. nagement of the technical documentation ia computeriaed this note vill be 
the sorted print-out after the updating of tbe follow up file. Thia note b&a a very 
vide diatribution. and tbe circulation liat ia appended to the note. 

- Iafol'll&tion leftl llo.2 : 

Aa -n aa the .idified doc-nu. aa indicated in tbe llote No. I. have been verified 
and initialled by the hierarchy copiea of theae doc .. ent• are circulated to the uaer•. 
according to a more reatricted circulation liat. eacb of the uaera receiving the 
aeceaaary and aufficient nllllber of copiea for bi• apecialiat uae. 

Tbe circulation liat for each doc-nt ia appended to tb~ doc ... nt and a note 
circulated at leYel I . Tbia repeat• the liat of obaolete doc.-nta vbich .!!!!!!. be 
vitbdravn f roa circulation. 

: The above aaaumea that, froa tbe atart of operation of the plant. each apecialiaed 
deparblent or aervice vbicb ia to receive tbe updating• of level I and/or level 2 
baa been provided vith a •J•t .. of atandard file•. conforming to the procedure•. 
1111.k~ it poaaible to replace tbe obsolete docsmentc vith the updated doc ... nta. 
llotbiaa ia more dangeroua. in regard to the claasification of technical 
doc-ntation, than to leave everyone free to chooae their .. tbod of claaaification 
and the aupporting equipment uaed. ' 
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Position : TECllMICAL LllHlllIAN Code 5 

EMC I NEER INC 

(llLAIOC) 

' ' 
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111111 DO llo. l /84 I CHAP • II EVAJ.llATION OF THE llT FU!ICTIOMS 

Poaition : TECIUIICAL LilllAlllAJI 

5. £yaluation of requir..enta I lequir ... nt ratings 

5. I • laov-hov 

5.1.1. 

laaic aeneral 
and technical 
knowledge 

5.1.2. 

Suppl-ntary 
YOcational 
knowledae 

5.1.3. 

Diver1itr of the 
tecbniquea uaed 

5.1.4. 

Type and 
COllPle:dty of 
intellectual 
prnce11ing 

5.1.5. 

Type Ind 
c1111pledty 
of the phyeical 
acdvitiH 

SUI-Tin' AL Know-how 

- ITS/Technical Studiea Bureau level. general installation. 
- Technical Engliah. 
- Courae in the uae of computer filea. 

Kiaillu. of 6 110ntha' training in the Engineering and Works 
Department of an efficient ateelvorka before participating 
in the coaplete follow up of the engineering during the 
construction of the plant (2 year•). as doc,...ntaliat 
in the client'• t ... and in auperviaing the writing of 
the file follow up computer prograa. 

llcl great apecialiaation ia required, but a good underatand­
ing of the relationa and conatrainta between varioua 
technique• ia very deairable. 

Uader1tandin1 of the interdependenciea of docimenta of 
varioua typea and contentg. tr...ory and method are more 
illportant than proceeaing capability. 

Handlin& of f ilaa and of a comput*r kaypad. 

2 

x 
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Code 5 
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l 4 

I 

x 

I 

5 
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UNIDO No. J/84 I CHAP. II EVALUATION OF THE lEY l'UllCTIOllS 

Position TECHNICAL LllllilIAM 

5. Evaluation of the r.,uir ... nts I llequirm.ent ratings 

S.2. a.baviour 

5.2.1. 

Degree of 
vigilance 

5.2.2. 

Degree of 
contrHt of the 
useful 
infor-tion 

5.2.J. 

The coherence of the doc~ts is eat&blished by utilising 
cbeck-lista: nothiaa 11USt be forgotten, since if 
coherence is lost it is subsequently very difficult to 
re-establish. 
lnforaation on :he 80dificationa actually carried out in 
the installation .... t be scrupuloualy verified before 
being recorded in the documentation 

Handwritten or typed docwnenta, layouts, diagr .. s, sketches, 
drawings, aicrofila readers. 
Consultation of the files on paper, on a VDU and on 
print-ouu. 

Rarely very short (urgent breakdown repairs). 
is a•nerally proar .... d. 

The W.Jrk 

_______________ ..._ _____ -·· ·---·----· ... -----··-·· -····-· 
SUB-TOTAL Beh11viour 

I 

2 

lt 

Page 8/IG 
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EMr.INEER I llC 

l 4 5 

x 

. -+--------· 
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UNIDO No. J/84 OW'. II EVALUATION OF Tll£ lEY FUNCTIONS 

Poaition : TECllHICAL LIIRAlllAN 

5. Evaluation of requirement• I Requir ... nt ratings 

5.J. Responaibilitiea/Powera 

5.J.I. 

llivenity of the 
activities 

5.J.2. 

Type of pilot 
infoniation 
for otben 

5.).). 

Diversity of 
function• piloted 

Management of the file and claasification. 
Drafting the work progr~• for the deaign office and 
of the ootea for circulation. 
Solletimea traoaf er to the interior of the plant for 
invenigatiooa. 

Iaauing infol'lllation notes, circulation of working 
document a. 

Production - Sectoral and 1eneral maintenance -
Engineering and worka - St1ck and atores .anagement -
Suppliea. 

2 

I 

Code S 

ENGINEERING 

J 4 

I 

x 

5 

-----· ·-- ··---------------+--+---lr----t---t---1 
5.).4. 

Position of the 
external 
controls 

S.J.5. 

Pr1cilion of 
imputation of 
con1aquenca1 

S.3.6. 

Precision of 
diractivea 

Little control possible at the time: any failure in 
rec1rd to the coherence of the documentation generally 
appears well after the time when it wa1 c011111itted 

Attributad to th• tachnic•l librarian or to the Engint rina 
1nd Works Dapart .. nt (quality of the doci.aant•) unlaar it 
ia provad that th• 111>dific1tiona mad• to the in1t1llat1on 
have baan concealed. 

Fixed and totally riaid procedures 

SUI-TOTAL Re:~on1ibilitle1/Power1 

x 

x 

x 
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UllIDO No. 3/84 CHAP. II EVALUATION OF THE IE'! FUNCTIONS 

Position : TEOIKICAL LillllA£IAIC 

6. s .... ry of the requirement ratings 

Points 

Sub-Total Knov-hov 18/25 

Sub-Total Behaviour 8/15 

Sut-Total laaponaibilitiea/Povera 17/3() 

TOrAL 

Page 10/10 

Code 5 

EllCCllFER.IllC 

% 

72 

53 

57 

182 

' 
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UHIDO No. 3/84 I OW'. II I EVl.LUATION OF TIIE llY FUNCTIONS 

Position SHIFT STOIEHAN. COKTIMUOUS CASTlNC 

I) Objective : 

Page 1/10 

Code 6 

HAlNTENANCE 

To be responsible. duri11g his shift. for storing and distributing .. terials f r011 the steelworks 
store (•iacellaneoua .. teriala. tools. health and safety equipaen:i), together vith the packaging up 
of dirty working clothes and their re-distribution after cleaning. 

2) S1111m&~/ of the functions 

Under the control of the Head Store.an (staff) : 

- Entry into store of electrical and mechanical equipaent; 

- Withdrawals from store of electrical and aoechanical equipment; 

- Maintenance of ~~e equipment and order and cleanliness in the store; 

- Hanaanent of clothing and safety equipment; 

- Updating the inventory. 

' 
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UllIDO No. l/84 CW'. I1 EVALUATIOM OP THE lE'I FUNCTIONS 

Position SHIFT STOREIWI, COllTillOOUS CASTitlC 

3) Diaaraa of the relatioaahipa 

..... -• .. 
c 
0 .. -.. 
! 
• -./:! • c 
0 -.. • -• .. 

.... 
:! 
0 -.. u c 
~ 

J&, 

..... .... • u ... .. .. • ~ 
• a. ... 
A 

! 
0 ... .. • -~ 
u ... 
A 
u .. • .. • ... 
:ii: 

Any "cu•t-r" 
with a store• withdrawal 
note, according to the 

procedures 

6) Shift atoreman, 
Continuous casting 

I Asaiatant I 

Page 2/10 

Code 6 

MAINTENANCE 
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UMIDO No. 3/84 CHAP. II EVALUATION OF THE lET FUNCTIONS 

Position : SHIFT STOUIWI. CXJNTillUOUS CASTINC 

4. Details of the fU'lctiona 

Under the control of the lleaJ Store.an (ataff. not abift) : 

4.1. To record entriea of electrical +mechanical equipment 

- On the baaia of the delivery note accompanying the good• : 

• to check the conformity of the deliyery. if ao requeated by the Head Stor ... a. 

- Ia the event of an ._1y or of noa-conforaity : 

• to v•rn the Head Store.an. 

- According to the location plan updated by tbe Head Stor ... n : 

• to arrange the equipment on the abelyea 

• to update tbe ahelYing regiater (or the •tock card) by indicating : 
- the quantity entered 
- tbe cumulatiYe atock in band 
- tbe date of --nt 
- bia initial•. 

4.2. To record vitbdravala of electrical + .. chanical equipment 

- On pre .. ntatioa of the vitbdraval note. or on aimple request in the case of a aeries of 
it ... as apecif ied to bia : 

• to take out the equipment requested if it ia available (free aervice) 

Page l/10 

Code 6 

HAINTEIWICE 

• to update the abelYing regiater (or the atoct card) aa in the case of entries of equipment. 

- When the ordering point is reached : 

• to c1111plete tha note and hand it to the Head Stor ... n. 

4.J. I" ensure the .. intenance of tbe equiJl!!nt and the cleanlineaa of the pr .. iaep 

4.4. Worki111 clotbea Jnd tafety eqUiJl!!Dt 

- Io baa up the dirty clothing brought to bia, grouping it by tection of origin. 

- To affix a label to the outside of the baa•, according to their proyena~ce. 

- After the return of the cleaned clothea, and at the requelt of the person• involved : 

• to return the cleaned clothe• 

• to tipa any clai .. from tba Head Stor ... n, proYiding hia vhera nacetaary vith the object 
of the dispute. 
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UNIDO Mo. )/84 CHAP. II EVALUATIOll OP THE llY FUllCTIOllS 

Poaitioa : SHIFT STOaEllAll. COllTllllUOUS CASTING 

4.S. To carry out ia.eatorz=tJP! cbacka 

- At the requen of the Head Stor-a : 

• Carry out inventory-type checks and indicate to hia any aaamaliea found. 

Page 4/10 

Codoe 6 

tlAINTEIWICE 
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UKIDO No. J/14 CHAP. II EVALUATION OF THE nY FUNCTIONS Page 5/10 

Poaition : SHIFT STOIOWI, COBTINUOUS CASTitte 
Code 6 

MAlh"TENAKCE 

(11.AMlt) 

' 
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UllIDO llo. 3/84 CHAP. ll EVALUATION OF THE llY FUllCTIONS Pase 6/10 

Poaitioa : SHIFT STOREIWI. COllTillUOUS CASTllfC 
Code 6 

MAINTENANCE 

(BLANK) 

\ 

-
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UIUDO llo. J/14 I CHAP. II I EVALUATI<* OF THE rEY FUMCTIOllS 

Pomition : SHin STOaEllAll. CXlllTillUOUS CASTil!IG 

5. Evaluation of requir ... ata I lequir ... at ratinga 

5.1. ~ 

5.1.1. 

laaic general 
and technical 
knowledge 

5.1.2. 

Suppl ... atary 
vocational 
tr.novledgo: 

5.1.l. 

Diversity 
of the 
technique• i;~ed 

5.1.4. 

Type and 
complexity of 
intellectual 
proceuing 

5.1.5. 

Type and 
complexity of 
tha phyaical 
activitiH 

SUB-TOTAL Knov-hov 

CEP (General Certificate of !clucatioa). 

About 6 111>ntba atorea experience. 

Driver of fort-lift truck 

Tec!mique ~ a storeman/distributor 

No complexity. Control of conformity. Supervise• the 
levels in relation to the point• of ordering and issues 
a re-stocking requeat if neceasary. 

Machine driver, locating objects vith limited 
conacrainca on alianment 

2 

x 

x 

x 

l( 

x 

Paga 7/10 

Coda 6 

MAINTENANCE 

J 4 5 
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UNIDO llo. l/14 ' CHAP. II I EVAWATIOll OF ttlE lET FUNCTIONS 

Poaition SBin STOUIWI. aJICTillUOUS CASTIMC 

5. Evaluation of requir ... ata I llequir ... nt rating• 

5.2. Behaviour 

5.2.1. 

Degree of 
vigilance 

5.2.2. 

Degree of 
coatraat of 
the useful 
information 

5.2.). 

lHponae 
title 

SUI-TOTAL Behaviour 

- Operations of shelving aad control. d-ading 
ayat ... tic application. 

- Preciae operation of a fork-lift truck vith •ome 
non-permanent riau. 

- Scrupuloua .. rification of entriea and aignature of 
vithdra-1 notea, ao aa to avoid fraud. 

- Checking that no peraon outaide the function can 
enter the •tore. 

leading label• end delivery note• 

Cood reflezea vhen driving a fork-lift truck. 

2 

x 

x 
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J 4 

x 

5 
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UlUDO No. l/84 I EVALUATION CIF 11IE ICEY FUNCTIONS 

Position : SHin SYOUIWf, CONTINUOUS r.ASTINC 

s. Evaluation of requir-nta I Requir-nt ratings 

S.l. llespoaaibilities/Povers 

s.1.1. 

Diverait)' of 
the activities 

s.1.2. 

~of pilot 
information 
for others 

5.].]. 

Diversity of 
functions 
piloted 

S.l.4. 

Position of the 
external controls 

5.3.5. 

Precision of 
i•putation of 
'onacquencet 

5.3.6. 

Precision of 
directivH 

Procedures of a distribution atore vitb atock, vith 
variants. 
Contacts vitb operatives in the same sector. 

Re-stocking request when the re-ordering point 
is reached (quantity already fixed). 

Traft911itted to the Head Store.an. 

Non-conformity of the stock record vlth the actual atock 
.. kea it neceaaary to carr)' out an inve1tigation. 

Imputation from evidence to the te .. of a1siatant atoremen 
taking over the shift. 

All variant• in the procedure will be indicated to him. 

SUI-TOTAL Ra1pon1ibilitie1/Pover1 

Paga 9/10 

Code 6 

MAINTENANCE 

2 ] 4 s 

x 

x 

x 

' 
x 

x 

x 

t 

1' 
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UllIDO Mo. 3/84 I QIAP. II I EVALUATION OF THE KEY FUNCTIONS Page 10/10 

Po1ition SHin STOREIWl1 COMTINUOUS CASTING Code 6 
: 

MAINTENANCE 

6) s-rz of tbe requir ... nt rating• 

Poi nu % 

Sub-TC1tal lnov-bov 6/25 24 

\ 
Sub-Total Behaviour 8/15 53 

Sub-Total le1ponllbilitiH.'Poven 10/30 33 

TOTAL 110 
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UNIDO No. l/84 CHAP. II EVALUATION OF THE ICET FUllCTIONS Page 1/10 

Poaition : PUMP tltCHAlllC (SHIFT) .:Ode 1 

MAINTEJWtCE 

I) Objective : 

To crrry out the operationa Halted with the operation and ainor aainteaance of the various 
cooling water circuit• aad h7draulic inatallatioaa within the liaita of the steelaaking and 
continuous caating departaents. 

2) s-17 of the f uactioaa 

Under the authority and reepoaaibility of the Shift Fore.an, Continuous Casting Maintenance : 

I. Surveillance round•, 

2. Minor aainteaance of the inatallationa and adjuat .. nt• when requeated. 

The correct operation of the production equipment ia largely dependent on their cooling 
circuit• (process water, deaineraliaed vater, iced topping-up water) and on their hydraulic 
circuits. 

This poaition, despite its lovl1 position in the hierarchy, is a position in which tru1t 
t.ae to be put. 

' 



UMIDO No. l/84 CHAP. II 

Position PUMP HECIWIIC ·. SRin) 

3) Diagr .. of the relationship• 

~ ... 
• .. 
g 
N -.. 0 e 
• a. -.t: • c: 
0 -.. • ... 
• .. ... .. c: 
0 ... .. 
u c: 
" ... 

... .. 
u ... .. .. .. 
~ 

• a. ... 
.t: • g ... .. • ... .. .. 
u ... 
.t: 
u .. • .. • ... 
.t: 

Ener11 and -ter 
treat-nt 
department 
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EVALUATION OF T1IF ICEY FUllCTIONS Pqe 2/10 

Code 1' 

MAINTENANCE 

19) cabin operator 
Continuous 
castina 

7) Pump -chanic 
Continuous 
casting (ahift) 

--- ----- -- - --- - --

' 



UllI:ill "'° ~, _ .• CHAP. II 

Po1ition PllCP ltECKANIC (SHIFT) 

4. Detail• of the function 

4.1. Surveillance round• 

- 6S -

EVALUATION OF THE KEY FUNCTIONS Page J/10 

Code 7 

MAINTENANCE 

The Pump Mechanic .. ke1 four round1 every 1hift. The ~~und• at the start and the end of the 
1hift are molt detailed: the othu round• are .. de nore i·apidly. 

He checks the condition and the operation of the in1tallation1. 
to detect any abnoraal noi1ea, heatina up, leaks, etc. 

He takes particular care 

Re varr.1 the Production Wat•r Tr~atment Fore.an of any anomalies vhich he finds, and reports 
the11 to his own ~hift Maintenance Foreman. 

4.2. Minor ...aintenance of the installations and adju1tmenta when reque1ted 

The Pm1p Mechanic ca~ries out the noraal .. intenance operatio~s of cleaning, draining, topping 
up the oil and greaaina. 

Re also intervenes, up ~~ the li•it of hie '<Jmlletence, in breakdowns (changing membranes, 
di-ntling and re-aul!llbly of the valves, tightening the packing glands) after shutting down 
the installation and flu1hing through. 

He carries out the operations of adju1ting the pim;>s, adding 1odi1m1 bicarbonate, as • function 
of the rate of production of the equipment and on the indicatfona of t:ae continuous casting ubin 
operator. 

4.3. De11inerali1atira 1tation 

Every tlllO houri the Pump Mec!lanic will record the various parameters de1cribing the operation 
of the dl!llinerali1ation line in service : 

- Input .. ter 
- Plowrate 
- Capacity 
- Red1tivity. 

Re has a kit with which ha can carry out 1ome rapid analyses (TH, TA, TAC, TAF, chlorides). 
He enter1 the result• which he obt1in• on a follow up sheet which i1 sent to the Thermal Enc~gy/Control 
Hction. 

When the product (cubic .. tre1 pa11ed in 2 houri time1 the TAF) reaches J0,000° the 
demineralisation line mu1t be reaeneratad. 

Durina r•a•aeration the Puap Mechanic carrie1 out th• nece11ary ch .. ical analy1e1. He 
comp:.:ea the rHulu vitb the norm• to b1 achieved and chanaea over to "Manual" in the event of 
any prob~••· 
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Poaition 
Code 7 

PUHP HEQWIIC (SHIFT) 
HAI llTFNI lfCE 

Re COllPletea the follow up abeet for the regeneration operation• : time at the atart and 
end of each pbsae. amount• of water and reagent•, reault• of the chemical analyaea. 

Re aupervi1es the neutrali1ation of the effluent• re1ulting froa regeneration before they 
are 1ent to va1te. 
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Code 1 
Position : PUHP ttECIWllC (SHin) 

HAINTEllANCE 

(Bl.An) 
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Code 7 

tlAINTtllAllCE 
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UllIDO No. l/84 aw. II EVALUATION OF THE lEY FUMCTIONS 

Position PUMP KEOWIIC (SHin) 

5. Evaluation of the requirement• Requirement rating• 

5.1. llnov-bow 

5.1. I. 

la•ic general 
and technical 
knowledge 

5.1.2. 

Suppl-ntary 
vocational 
knowledge 

5.1.l. 

Divenity of 
the technique• 
used 

5.1.4. 

Type snd 
complexity of 
intellectual 
proceHing 

s.1.s. 

Type •nd 
COllplHity of 
physical 
activitiH 

SUI-TOTAL Knov-hov 

Co.pletecl primary studies (CEP). Trained H -chanic 
(•ea-going aecbanic valuable qualification). 

E:sperience in the job during a period of at least •ix 
month• •o •• to under•tand water treatment in•tallation• 
and the procedure• for chemical analy•ea. 

Operations of •uperv1•1on, cleaning, maintenance and 
repairing breakdown• in water treatment and hydraulic 
in.cal lat ions. 

Chemical analy•i• of water after deminerali•ation. 

- Siapl• analyJi• of caus•• of common a11011alie• 

- Comparison of the re•ult• of ch .. ical analy•es or of 
reading an indicator vith cha norm• or with 
in•trucciona - •ianificanc• of divargancie• 

- Manual ability of adjuacar-a11a11blar. 

- Siaple ch .. ical laboratory opar1tion1 (addition of 
a reaaent until a colour chanaa occurs) 

2 

x 

x 

x 
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) 4 

x 

x 

s 
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Position PIMP tECIWUC (SHin) 

5. Evaluation of the requir..enta Requirement ratings 

5.2. Behaviour 

5.2.1. 

Degro:• of 
vigilance 

5.2.2. 

Degree of 
contrast of 
the useful 
information 

5.2.3. 

leaponae ti.tie 

SUS-TOl'AL khaviour 

- Surveillance by vay of diaplay panel/alarms. 

- Application and 11etbocl for the round• (Check liat). 

- Alert attention. 

- leading apparatua, detection of drip• and lea~a. 
recognition of colour• (cbeaical analyaea) 

- Perception of abnormal noiaea in a noisy envirollllent. 

Very rapid reactio~• in the event of an incident to 
auarant•• the continuity of cooling and to aive varning1. 

2 
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Code 7 

MAillTENAHCE 

3 4 5 

I 

x 

I 
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Position PUMP tlECIWIIC (SHin) 

s. Evaluation of require11enta Requirement rating• 

S.J. le•ponaibilitiea/Povera 

S.J.1. 

Diveraity of 
tbe activitiea 

s.1.2. 

Type of pilot 
information 
for othera 

S.J.J. 

Di vanity 
of function• 
piloted 

S.J.4. 

Poddon of 
the eaternal 
control a 

5.J.s. 

Precbioa of 
illputadoa of 
CODHquenc•• 

5.J.6. 

Preddoa of 
directiYH 

- Obaervatioa aad aillple intervention• ia a relatively 
compact inatallatioa. 

- Very aucciact and codified ahift report. 

- loutiae : traaaaiaaioa of reault• of d .. iaeraliaation 
aaalyaia to thermal control aection. 

- Incident• : alarm by intercoa with cabin operator, report• 
on incident• for the ahift .. intenance for ... n. vbo will 
circulate thea. 

- Water treataent operatioaa. 

- Thermal control. 

- Cabin operator. 

By the ahift .. intenance foreman and the cabin operator. 

Generally to other• (water treatment, flAintenance) apart 
from culpable ne1li1•nc• on the part of the pimp .. chanic 

All the procadure1 aad •thoda are defined. 
General auppl.-ntary iaatruction1 are aiven at the 
atart of tba 1hift, inatructiona for adjuat .. nt by tha 
cabin oparatora 

1111-TOTAL laaponaibilitia1!Pover1 

2 

x 

I 

][ 

x 
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Code 7 
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J 4 

x 

x 

s 
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Code 7 
Position : PUMP MECHAHIC (SHin) MAIMTE!WICE 

6. s-ry of the requir-nt ratiya 

Points % ' 

Sub-Total ltnov-hov 12/25 48 

Sub-Total Behaviour IS/15 100 

Sub-Total ''1pon1ibilitia1/Povar1 12/30 40 

I 
TOT~L 1118 

I 



- 7J -

UKIDO No. l/84 CHAP. II EVALUATIOH OF t1IE KET FUNCTIONS 

Position SHIFT KAillTEIWICE FOREMA?I, COMTINUOUS CASTING 

;) Objective : 

Ia reaponaible, vith hia ahift teaa, for intervention• on all the Continuous Casting 
Department inatallatioas, vith a viev to carrying out 

- repairs in the event of brealtclowaa, 

- interventions coasequent upon progra-d .nut-dovns. 

2) s.-.q of the function• 

Page 1/10 

Code 8 

KAlNTElWICE 

Under the authority and the general reaponsibility of the Head (Staff) Maintenance Foreman, 
Continuous Caating (non-abift) in reg.rd to the quality of the work, but i~ cloae liai•on with 
the Shift Foreman, Continuous Ca•ting Prod~ction, who i• hi• client : 

I. Repair• to breakdown• on emer~ency call• : procedure• for rapid intervention•. the 
initiation and control of the operation•. 

2. Progr._..d operation• 
and i~•truction•. 

organiaation, iaplementation. compliance with planning programme• 

3. Mi•cellaneoua functions (•Y•tematic overhaul•, inve•tigation•, report•). 

4. Personnel aanagement. 



- 74 -

UllDO llo. 3/84 CHAP. 11 EVALUATION OF THE llCET FUNCTIONS 

Position SBin HAINIEIWCCl FOREMAN, a>NTINUOUS CASTING 

3. Diaara11 of the relationship• 

Transport 
depart-at 

20) Shift foreman, 
Continuous 
Casting production 

18) Foreman, 
Continuous 
Castine • chine 

14) Supervisor, 
CC Billet 
Store 

~ ... 
:s .. ... 
:s .. ... 
:s 

i 

\ ... 
~ 
"'O .. ... .. • 

Paa• 2110 

Code 8 

MAINTENANCE 

Engineering 
Docmentation 

General maintenance 
and central 
workshops 

Maintenance 
Supervisor, 
Continuous 
Casting 

Head storeman 
and plant 
inspector 

Shift storeman, 
Continuous 
Casting 

,.... .... • .. 
c 
0 
N -.. 
l! 
• 
"" . .. 
.c • g .... .. • .... 
:: 
.... 
:!! 
0 ... .. 
u 
!i ... 

·- - - - --- - - - - ----- 8) Shift Haintanance 
Por ... n, Continuous 
Cu ting - - --- - - - - - -- - -- - --

Maintenance 
ta .. 1 and 
1pacialhu 

7) Pimp 

Mechanic 

..... -" u .... .. .. .. 
> -• 
"" ... 
.c • g ... ... 
" .... 
:: 
u ... 
.c 
u .. 
:! .. ... 
A 
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UNIDO llo. 3/84 I CHAP. II EVALUATION OF THE XE? FUNCTIONS 

Position SHin KAillTJ!IWiCE FOkEIWI, CONTillUOUS CASTillC 

4. Detail• of the function• 

4.1. llrealtdovn npaira 

4.1.1. Initiatina information 

- lly telephone calla from the varioua production poata. 

Page l/10 

Code 8 

MAillTEllAMCE 

- By inter-poat information and inatruction1 (continuation of a breakdown repair undertaken at 
the previoua poat). 

4.1.2. Procedure for rapid intervention• 

- lequeat to the informant for preciae detail• 10 a1 to obtain an idea of the urgency and the 
gravity of the incide~t. Make contact with the Shift Production Foreman. 

- Enter the re.ueata on a pad : 

co.pare them 'nd eatiaate their urgency and gravity. 

If it ia felt that the intervention ia not 1erioua : give the directive• directly to the 
Head of the t ... concerned (nature of the interventi~n - toola and per1onnel to be taken). 
If it ia felt that the intervention ia a aerioua one : 

• The Shift Maintenance Pore11&n goe1 to the 1ite with the Head of the team concerned; 

• and carriea out a dia1110ai1 to define the origin of the breakdown and the way to cure it. 

~givea directive• to the head of the te1m to apecify the approach to be taken, the 
equipment oecea1ary and the peraonnel required • 

...__.negotiate with the production 1upervi1er to 111alte the equipment available - for example 
to poaition the 110vina parta, or the .. chine, or for cleaning. 

--+ dr- up the request for .. una available 
- the in1tallation1 concerned 
- 11ve to production for a1re ... nt. 

--+ draw1 up the iutructiona and work authorbation : 

- Ollllber of work autboriaation 
- nature of the availability 
- zone to be available - forecaat duration 
- indicate availability : to the electrical, fluida or enain1erin1 1ection1 •ccordin1 

to the nature of the availability required. 

- Cive the autboriaation to the intervention te1a. 
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UNIDO No. 3/84 I CHAP. II EVALUATION OF THE lCEY FUNCTIONS 

Poaition SHin MAU'TDWICF FOtu:M.611. CONTINUOUS CASTING 

The Foreman follows up the intervention : 

- be direct• the activitiea of hia subordinates 

- complete• where neceaaary the stores withdrawal notea 

- completes vhere nece•aary the banding-over notea (in 
the abaence of the technical office personnel); 

Page 4/10 

- In the abaence of the technical 
office peraonnel. and ao that 
the breakdown can be rapidly 
repaired by the general I - complete• where neceaaary the requeata for intervention by 

general .. intenance/workahopa; 
.. intenance department - requeata reinforcement peraonnel. if needed. 

At the concluaion of the repair work the Shift Maintenance Foreman requeatl provi1ional or 
definitive clearance (to check correct operation). 

Clearance i1 followed by the return to availability (authori1ation for production or re-u1e of 
the inatallation). 

Clearing the work 1ite : 

- Recovery of equipment and of u1ed or broken part• for 1ub1equent examination. 

- Where nece11ary return of loaned equipment to other aectora. 

4.2. Maintenance on progr .... d ahut-down1 

In order to "aaturate" the work-load of the 1hift tea1 (provided to repair breakdown•) the 
ahift mainteD1nce foreman receive• a li1t of the work to be carried out (morning - afternoon ahif cs; 
durina the night there are no actual intarventiona but only praparation1 for intervention• -
bringina up equipment, etc.). 

4.2.1. Initiating information 

- Shift plannin& (ca11pleted by the Continuoua Caating Maintenance Foreman). 

- Proar .... of ahut-down1. 

- Withdrawal notes. 

- Information which he ha• to •••k from the centraliser. 

- Oral request• .. de by the day supervisory for ... n. 

4.2.2. !!2!:!!,• of intervention 

- A9 a function of the tasks in hand and the available personnel the shift .. intenance foreman 
distribute• the variou1 activitie1. (Care to distributa equitably - variety in the work, 
whilst at the•- tiM utilhin& the "capacitiH" of each panon, etc.). 
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UllIDO No. 3/84 EVALUATION OF TIIE KEY FUNCTIONS 

Position SHIFT MAINTENANCE FOllEHAM 1 CONTINUOUS CASTING 

- The Shift Hainteoance Foreman visits the various sites to confirm that there a:~ no special 
probleaa (directives if neceaaary - adjustment of the original procedures). 

- At the end of the work : 

Page S/10 

Code 8 

MAINTENANCE 

• Checking the work carried out (the maount of control exercised vill depend on the member of staff 
noai1iated by the foreaan; question of confidence level which is attributed to different 
subordinates). 

- Cleaning the aite : 

• Recovery of equi.,.ent and the worn or broken parta for expert examination, sending them to the 
workshops/general .. intenance. 

4.3. Miacellaneoua functions 

- Relative to technical probleaa : 

If, during the course of repair• to breakdowns and other interventions, the ahift maintenance 
foreman notea modifications and improvements to be made, in order to increase the efficacy 
of the intervention -

- he is to indicate thia to the Head Maintenance Foreman, Continuous Casting (orally and on 
the ahift report vith sketch if neceaaary). 

- Relative to 1af ety problems : 

• Once a quarter the shift .. intenance foreman ia to carry out a training 1es1ion for his team 
covering 1afety matters. 

- he will receive a subject from the hierarchy (accident report) 

- he will prepare it (making provision (Jr the que1tion1 and answers to be given) 

- he will set before his 1ubordinates -
• a sketch on the table 
• a description of the accident. 

- he will initiate a dialogue between the various subordinates 

- he will present, in a written report 
• the questions asked 

the replies given 

4.4. Per1onnel manaa ... nt 

- Hanaa-nt, attendancH, holidays, etc. 

- Evaluation every 6 months in a document coverina the criteria (put forward by the hier~rchy). 

' 
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Code 8 
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(BLAlll:) 
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UtCIDO llo. l/84 CRAP. 11 EVALUATIOll OF THE lEY FUHCTIOllS 

Position : SHin llAillTEIWICE FOllE'WI. COllTillUOUS CASTING 

5. 

5.1. ~ 

5.1.1. 

Basic general 
and technical 
tmvledge 

5.1.2. 

Suppl-tary 
vocational 
It-ledge 

5.1.). 

Diversity of 
the techniques 
und 

Loq experience in -iateuaace jobs. 
Courses in bydraulics aad electrics. 
More tban 6 mntba eJrierieuce •• for-n 

Geueial electrical/•cbanical eugiaeeriq vith 
specific continuous casting application. 
Peno-I •Ymluation and -1-at 

Page 7/10 

Code 8 

MAINTENANCE 

I 

x 

I 

._ __________________ "'---------------~--------------~~----~----~~+----f----4----~---&----..1 
5.1.4. 

me aad complaitJ 
of inLellectual 
procuain1 

s.1.s. 

me ... complait1 
of tlle pbJaical 
actloaa 

IUl-fdrAL 

lrealulolln repair wurk oa iuatallatioua vbere the 
•clleaical, bydraulic aad electrical aaaa.bliea have 
lillkt!d f11DCtioae; isolation of cme fuactioa to ••• 
its effect oa tbe otbere. Locatiaa tbe oriain of 
• fault bJ tbe s"4:c•••ive elimiuatioaa of the••· the 
•chaaical and bydr•ulic fun.:tioaa beiaa liabd. 

laaeatiallJ ~aiatrative po•t. 
l:aceptioaallJ Maual iatervantiona, prHuppoaing Jong 
previous practice. 

x 

I 



. 
I 

I 
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Code 8 
Position : SHin MAillTEIWICE FOREMAll, CONTiwom: CASTillC 

MAlllTEICANCE 
I 

5. Evaluation of reguir-nu I Requirement ratings I ~ 3 ~ 5 .. 
5.2. Behaviour 

. 
. 

. 

5.2.1. 

Degree of Control operations (diagnostic - origins of anomalie1, etc.) 
vigilance depeadiq on very extensive ezperience lt ,, 

5.2.2. 

Degree of contra1t Perception of detailed iadice1 (te.peratures - abnonaal 
of the useful noises, falls in characteristics, etc.) sbovn by a 
information generally bulthy assnilly. x 

' 
5.2.). lapid diagnosi1 and 110bilisation in order to respond 

to -rgencies (repair of breakdowns) x 
Response ti .. 

. 
I 

. 

-
' ' 

' SUll·TO'TAL gahaviour ' 

' ' ' ' ' 
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Poaition SHin MAillTEIWICE FOIEIWI. COllTUIUOUS CASTING 

s. E•aluation of reguireiaenta Requirement ratinga 

S.l. Reaponaibilitiea/Povera 

S.l. I. 

Diveraity of the 
activities 

5.l.2. 

Type of pilot 
information 
for otbera 

!.].]. 

Diver.Jity of 
function• piloted 

5.].4. 

Poaitfon of tba 
astarnat control• 

5.].5. 

Precision of 
imputation of 
conaaquancaa 

5.'J.6. 

Prachion of 
direC"tivH 

Varioua procedure• (repair of brealtdovna. intervention• 
duriq proar-d a!w~dovna) applied to the entirety nf 
the continuoua caatiq inatallationa. Tecbnical 
reinforc ... nt of the apecialiat aubordinatea 

For the oriainal brealtdovna the for ... n defines co..pletely 
L"le writ of bia aubordinatea : 
- operation• to be carried out 
- equipment to be uaed (tool•. part•. etc.) 
- control. 
In the lonaer tera. aod auided by bia obaervationa on 
tba report•• deciaiona on modificationa for iapro~ementa. 

- Beirarcbically tba apecialiat aubl>rdinatea ~nd any 
reinforcmenta. 

• Functionally the .. intenance teaas on other ahiita. 
the productiOL te&aao &eneral ~aintenance and the 
vorltahopa. aeneral aervicea and engineering 

Control by the aatiafactory operation of the repaired 
equir.-nt. in th• ahor' and lonr teni 

Supervisory poat (2 aubordinatea and int•rvention teams) 

Total lati~ud• in the or .. niaation of writ to respond to 
H ur1a ..• braaltdow. For this tba shift .. fntenance 
foramin will rely on hia considerable espariance in 
t!la field of i1.tervantiona (ori1in of the breakdown -
way in which it ia to ba repaired, takina into account 
th& probl ... already encountered, the quality of the 
paraonnal, etc.) 

SUl-'TOTAL llupon1ibilitiu/Po1A:fl 

2 

Paae 9/10 

Code 8 

.U:tNTENANCE 

l 4 

ll 

x 

x 

x 

s 

' 

x 
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UMIDO llo. l/84 I CHAP. II I EVAl.~JAnOll or THE KEY FllllCTIOllS ,.,. 10/10 . 
Poaition : SHIFT HAlll'I!IWICE l'OIWWI • COllTilltJOUS CASTillC Code 8 

MA.IHTE!WICE 

6. S1-r7 of the recpair-nt rating• 

Poi nu % 

Sub-Total laow-bov 17/25 68 

Sub-Total Behaviour 14/15 93 

Sub-Total leaponaibilitiea/Power1 20/30 67 

TOTAL 228 

I 

" I 
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lllllDO llo. 3/14 1 CHAP. II EVALUATION OF THE KET FUMCTIOllS 

Po,.i.tion BEAD STOREIWC I PLAifT INSPECTOll. COllTillOOUS rASTil!IG (llOH-SHIFT) 

I) Objective : 

Page 1/10 

Code 9 

HAillTEIWCCE 

To enaure tbl! efficient operation of the atorea in the continuous casting sector. aad to 
carry out the ayat ... tic inapectiona/aurveya of the production equip119nt in the sector. 

2) s-ry of the function• 

Under the authority and the reaponaibility of the Maintenance For ... n, Continuous Casting, and 
in cloae collaboration vith the lfainteunce Supervisor, Continuous Casting : 

- to .. na1e the atorea in the continuoua casting sector : administrative taaka and checks 
relatin1 to efficient auppliea of aateriala, tool~ and individual equipment. 

- to carry out ayat ... tic aurvey1 and inape~tiona of the production equipilent, paying particular 
attention to greasing. 

f 
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UHIDO llo. J/84 CHAP. lI EVALUATION OF THE ICET FUllCTIOllS 

Position HEAD STOIEMAll I PIAllT lllSPEC'IOR. c.c. (llOll-SHIFT) 

J) Diagraa of the relationships 

10) Sector Maintenance 
Supervisor. 
Continuous 
~sting 

Page 2/10 

Code 9 

HA lllTEllAllCE 

Accounting. l) Stores and stocks 

• 
"' -.I! • i:: 
0 ... ., .. .... 
• .. -" r. 
0 ... ., 
u 
i:: 
::J ... 

• 
"' ... 
.I! • g 

.... .... 
" ., 
i:: 
0 
N -.. 0 

.I! -

....... 
., -
" " - u .... .. ., .. 
u • ... :> 
.I! .... 
u .. .. .. • ... 
.I! 

invoice Manager 
controls 

20) 

18) 

14) 

Shift Production 
Foreman, 
Cont. Casting 

Foreman, Cont. 
Casting Nchine 

Supervisor. 
Billet store. 

6) Shift Stor ... n • 
Continuous Casing 

9) Head Stornan and 
Plant Inspector. 
Continuous 
CHting 

8) Shift Foreman, 
Continuous Casting 
Maintenance 

• 
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UlllDO tco. l/84 I CRAP. II EVl-.LUATION OF THE UY FUllCTIOHS 

Poaition HEAD S'IOllEllAM I PUNT INSPECTOR, C.C. (MOii-SHIFT) 

4. Detail• of tbe functiona 

4.1. 0perationa of tbe C.C. atore 

Tbe Head Stor- /Plant Iupector : 

Ia reaponaible for the functioning of the Conrinuoua Caating atore. 
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Code 9 

lfAIMTEIWICE 

Organiaea the atore, ahelving, .. intenance of card• add record•, e•tabliahing the document• and 
circuit• to be follovecl. 

Determine• the ordering point• for item& aa a function of the half-yearly cons111ption reduced to 
a weekly cona&mption and the time for obtaining suppliea f~Oll the central stores. 

Re-adjuau the ordering pointa aa a fun· tion of cbangea in ordera. The •naa-nt criteria being 
that there ahould be neither stock failure• nor coatly exceaaive atock1, so falsifying the method• 
for aupplying the central atorea. 

Draws up the cataloaue of articles in the atore, vith weekly updating• aent to all holder• of the 
catalocue. 

Verifies the conformity of the ator'• withdrawal notes (Code No., Allocation No.) before p•••ing 
to the Central Store. 

Cher.I~• the internal vithdraval note• and aenda them to the head• of the deparc.ent• to vhich the 
persona withdrawing the &ood• belong. 

Eatabli1hea the end-of-year inventoriea (fittings, tools, parts). 

Carries out randOll inventories. 

4.2. Suppl1ing the store 

The Head Store.an/Plant Inspector : 

Drava up and record• the purchase order•, .. teriala specified by the auperviaor, indication• to 
the buyer• on a aupplier and approxi.ate pricea. 

Senda purchaae order to buyer• thr.ouch ceneral .. intenance for approval. 

Receive• and file• the order• vith circul•tion to atore. 

Receive• the delivery note fr.ia tbe Read Storekeeper, vho baa received the order1 delivered 
directly froo the 1upplier, and then 1enda an internal reception note to the central atorea. 

Maintains the 1tock record• for abeeta and aectiona for re-aupplyinc and 110vement•· 

._inda the luyinc Department concerning orders not ce111pleted (accordinc to the purchaae order 
record book). 

Givea approval for pa111&nt of invoice• (invJice control). 

Correaponda with 1upplier1 for r91ueeta for doclll9entation, technical di1cua1ion vith aupplier and 
auperviaion durin& viaita, requeata for pricea. 

Seek• equipment, supplier •nd pricea at the requeat of auperviaor or executive•. 

Viaita a-• eupply unit daily vith order• for auppliea (oxycen, acetylene). 

"4intaina and update• tha toolina file. 

' 
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UlClOO l!lo. 3/84 CHAP. U EVALUATlOll OF tllZ UT FUICTIOllS 

Po1itioa : ll!AD STOIEIWI I PUllT lllSP!CTOlt, C.C. (MON-511IPT) 

Follows up the tool• of the peraonnel vith periodical inveatorie1 (frequeacy of 101ae1). 

Kaiataiaa 1toclta of office .. teriala and diatributea ti... tc the peraonael. 

Page 4/10 

Code 9 

MAINTENANCE 

Record1 the vitbdraval notea completed by the .. intenance per1onnel (conau.able .. teriala, 1parea) 
traa-itted for follov up of ezpenditure. 

Informs the per1onnel regarding code number• for toola (file). 

Follow up checlta and repair1 on blovlmip1. Approval for pa,..nt, control of invoice1. 

Kaltea contact vith official body which c~eclta 1afety equipment (be~ta, alinga). 

Makes contact vitb Coat Control for chlaging in-am.at account. 

Kaltea coatact vitb aocial affair• for clothing vitbdraval aote1. 

Approve1 iavoicea for cleaning and repair of working clothe• (aa a [unction of the lilt of number1 
allocated by the store). 

Kaltea contact vith the cleaning eaterpriae 'n diaputea (rejection of bldly cleaned clothing). 

4.l. S71t ... tic in1pection/aurve71 

Under the directive• of the auperviaory office the Read ator ... n/Plant inspector i1 required to : 

Take note of the progr- for veetly 1urveya. 

Distribute part o: hi1 vort load, according to availability, to the variou1 .. intenance te .... 

Determine the tilletable of the progreH of hia weekly survey progr-. 

Cbeclta the poiata apecified on bi1 aurvey 1heet1 and aenerally, in re1pect of : 
• Vear 
• Levell 
• Play 
• Muta and boltl 
• Lubrication 
• Seal1 
• Taperature 
• Condition of a .. cbanical part. 

Draw up the 1urvey reporu : 

• Specifyina (if aaceanry) the nature of the d-A•· 

DiRaatle or ban di .. atlad, durina hia aune71 : 

• Flaage1, inapection panela, etc. 

The above aurve71 are to be carried out : 

1. During th' operation of tha ln1tallation : 
• in the non-dangeroua aector. 

2. During a 1hut-clova la production : 
• t~roughout the vhole ln1tallation 
• on a requeac (where aaceaaary) f rOll the 1hif t For ... a 
• warn• production of hi1 iat1ntion to require ~cce11 to 1 .. chine. leque1c1 auchorl1ation 

for acceH. 

3. During a proar .... d 1buc-down. 
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tnllDO l!lo. 3!114 CHAP. II PALUATIOM OF THE lEl FUllCTIOllS 

Positioa llEAD STOIDIAK / PLAHr IKSPECTOll. C.~. (tlOtC-SRIFT) 

Page 5/10 

Code 9 

KAillTEJIAllCE 

Mote : be ia required to detect anomaliea on the working inatallationa. for ex...,le by "abnormal 
noi•e•" in the reducer•. coupling rocla. univeraal joint• etc. 

Drav up a report on aurYeya 

• by entering them. •• a .. tter of priority. in the log of vork to be carried out. 

Suggeat modification• in reapect of : 

• The point• to be inapected • 

• Their periodicity. 

Hake note• on each aurYey ot wearing paru. in the wear "control" log. ao .. king it poHiblti< to 
follov up any abnot.al play. 

Carry out and check the routi- ar .. aing operations. 

\ 
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Utfll)(l llo. l /84 CHAP. Il EVALUATIOll OF THE llY FUllCTIOMS P.sge Fi/10 

Positi- : HEAD SlOllEIWI I Pl.MIT 111Snct0t.. c.c. (11011-se1n> Code 9 

MAINTEIWICE 

(IUUllt) 

I I I 
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UllIDO No. l/84 CHAP. II EYALUATIOK OF THE U:Y FUNCTIONS 

Position hEAD STOllEIWI I PL\IQ' IllSPEaa.. C.C. (llOll-s&lFT) 

5. E•aluation of requirement• lequir ... nt ratings 

5. I • "-tr-bov 

5.1.1. 

laaic geaeral 
and technical 
knowledge 

5.1.2. 

Suppl-ntary 
Yocational 
~ledge 

5.1.J 

Djveraity of 
the technique• 
uaed 

5.1.4. 

Typa and 
compleidty of 
intellectual 
prOCHaing 

5.1.S. 

Type and 
comple•ity of 
the physical 
activitiH 

l.E.?.C~/C.A.P!9in General Engineering 
Clear concept• of atatistica 

• Bisber Certificate of Education. 
••Vocational Studiea Certificate. 

Experience in the poaition of -intenance mechanic for 
3 yeara + ator ... n (6 months) + courae aa buying agent 
(6 -tba) 

Steck control vitb varioua auppl ... ntary ap~cific 
requir ... nta - General engineerin& - pipework and hydraulic 
circuit• - general but 10lid concept• ot electronica. 

- calculates. detel'llines and reviaes the stock level 
•ini'IA at which it 11 nece1aary to restock. as a 
function of consumption• and delaya in obtaining 
suppliea. 

- As surveyor/inspector needs to 1Se110rise the nor11a and 
alao appreciate the deviation• found in relation to th••• 
norms (vear, level•, positioning, defo~tion1, etc.). 

- Administrative work. 

- Manual control• : handling gauges, •icr011etar, 1liding 
atand, opening/closina of valvea, keys on '111111 bnlt1, 
inapection opaninga, ate. 

SUI-TOTAL Know-how 
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HAI llTENAllCF. 

2 ) 4 5 

x 

x 

x 

x 

x 
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UNYDO .lo. J/84 CHAP. lI EVALUATION OF THE KEY FUNCTIONS 

Poaition HU.D STOIWWI / PLAHT INSPECTOR, C.C. (NOH-SHIFT} 

s. Evaluation of requirement• I Requirement ratings 

s.2. Behaviour 

s.2.1. 

Degree of 
vi1ilance 

s.2.2. 

De1ree of 
contraat of 
the uaef ul 
information 

S.2.J. 

llaaponH ti• 

SUB-TOlAL Behaviour 

- Precision in reading documenta. 
- Non-deviation from procedurea. 
- Rigoroua .. nage.ent. 
- Conatant avareneaa during inapection viaita 

{deviation froa tbe aoraa) 
- Preventive aenae : to anticipate and to .. ke aafe 

diagnoaH 

- Document• of a very wide range of formate and 
j»reaentation. 

- Detection of "abnomal" noiaea in an enviro-nt with a 
very high sound level, detection of the begininga of 
~ailurea, wear, leaka from parts which are dirty, greasy 
srid poorly or badly lit {to poaaeaa "flair") 

- •o 1pacial con1trainta on the raaponae tim., but the 
need IOlletf..ea to interrupt currant routine work bec1u11 
of •n &Mraency, and then to .. thodicelly pick up th• 
routine work •&•in. 

2 
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] 4 

x 

s 

x 

x 
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UlllDO llo. l/84 CHAP. II HALUATIOI OF THE UY FUll~IOllS 

Position READ S'TOIEllAll I PIAICT IllSPEcma, c.c. (llOll-SHIFT) 

s. Evaluation of requir ... nt• laquir ... nt ratings 

S.l. laaponaibilitiea/Povera 

s.1.1. 

Diversity of 
the activities 

s.1.2. 

Type of pilot 
information 
for others 

s.1.1. 

Diversity of 
functions 
piloted 

S.l.4. 

Position of 
the external 
controls 

s.1.s. 

Precilio'1 of 
imputation of 
consequence• 

S.3.6. 

Preciaion of 
directiv11 

- general procedures concerning supplies, follow up, 
.. nag ... nt control, recording and tra11811itting information. 

- statistical forecasts and calculations. 
- procedur•• for aurYeya and iaapection : considerable 

diversity of equip11e11t and possible c••.ae1 of incident• 
or accident•. Alvay• involved in prevention, ao the 
diagno•ea llUSt be certain. 

- indication of procedure to storekeeper. 
allocation abeet• (analytical accounting). 
verification and approval of invoice• for blovla.p 
repairs - washing (invoica control). 

- indicatiou to CM for apare•, to Buying for other 
.. teriala, regarding quantitie•, supplier• and po11ible 
prices. 
His survey reports vill allov the 1upervi1ory office t" 
progr .... the preventive works carried out. 

- direct subordinate• : shift store.en and grea1er1. 
hierarchic relation1bip1 : .. intenance 1upervi1or, 
shift production for ... n. 

- functional relatiouhipa : analytical •ccounting, buying 
and invoicea, general .. intenance, central atore1, 
tranaport, eKternal auppliera. 

- Jud&•d on the efficient operation of the store and adaquate 
1upplie• for the supervisor and intervention te .... 

- Function a• 1urveyor/in1paction : the positive or negative 
effects can only be evaluated in the Iona ten1. 

- Store and 1upplie1 : chain• of re1pon1ibility ahared 
with aubordinat••· supervisor, aeneral .. intenanca, 
bu7ing and central 1tore1. 

- Surveyor/in•pection : ne1li1ence or errors in dia1no1i1 
are imputable. 

- li&id adlliniatrative circuit• (aupply procedure•) and 
!Mil-defined pro1r .... 1 for 1y1c ... cic in1pection1. 

- AutollOllJ in the oraaniaacion of work acbedulea. 

SUB-TOTAL Rs1pon1ibiltia•/Pover• 

2 

x 
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x 

x 
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DlllDO No. l/84 CHAP. II EYALUATIOll OF 1'HE icr.· FUllCTIONS 

Position : BEAD S'IOIEJIAM I PIAllT IllSPEC'roll, C.C. (NOii-SHUT) 

6. s..-.ry of the requirement rating• 

Points 

Sub-Total ltnov-b.J.J IS/25 

Sub-Total Behaviour 1)/15 

Page 10/10 

Code 9 

MAINTEWICF 

% 

60 

87 

1---------------------------------~-~~-----------t----------------t----------------1 

Sub-Total le1ponaibilitie1/Povera 21/JO 70 

TOTAL 217 

, 
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UlllOO llo. l/84 CHAP. 11 EVALIJATIOtl OF THE IET FUllCTIOMS 

Position lli\llltEIWICE SUPERVISOR. OOllTlllUllUS CASTlllC (llllll-SHin) 

I) Objective : 

To orientate. define and develop all the logiatica organis•tion for the .. intenance 
intervention• in the Coatiauoua Casting Depart-at. and to reduce the abut-down ti-• on 
the iaatallatioa. 

2) S..ar1 of the f1mrtion• 

Page 1/11 

Cl'de 10 

MAillTENAllCE 

Under the autburity and the reapoaaibility of the He~ ;f Maintenance For-n. C.C. • of whom 
he ia the operational deputy. he ia ia particular reapoaaible for the scheduling of all the 
.. intenance o;>erations, technically and adlli~iatratively.vith the follov up of the vork and it• 

~-
In conjunction vith the Engineering Depart .. nt be establishes and aanages the technical 

dossiers for the installation• (life-log for each aachine). 

Re participate• in all progress research. 

Tbis is one of tbe SIOSt i.llportsnt functions in each Production Depart .. nt. 
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utfIDO No. l/84 CHAP. II EVAWATION OF T1lE KEY FUNCTIONS Page 2/11 

Position HArNTEMANCE SUPERVISO&, C.C. (NON-SHIFT) 

]. Diagrar of the relationahipa 

Transport 
1ervice 

5) Engineering 
Documentation 

20) Shift for ... n. 
Cont. Casting 
Production 

9) Head atoreman/ 
Plant inspector, 
Cont. caning 

• c 
0 ... .. • .... .... • .. • • • c I ... 
• .. 
s= • .. 0 .. ... II. 
0 • • > .. ... 

• ... • --II. ::-• 
r: • .. .. c 0 

• • > • • s= .. .. II. 

c II. 
0 ::s 

10) Mllintenance Sup•rvi•or 
Continuous Casting 
1ector • 

Scheduling operatives 

I) Buyer, parts 
and 
too la 

Code 10 

HAIKTFllANCE 

--------s l) Stores and atoclt 
-naa-nt 

General maintenance 
and 
Central vorltahopa 

6) Sectoral stores. 
Cont. Casting 

8) Shift -intenance 
for ... n, CC. 

greasing 
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4.1. 

4.1.1. 
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I CHAP. II EVALUATIOll OF THE JET FUNCTIONS 

MAlllTE."WICE SUPEaVISOR. C.C. (NOM-SHin) 

Details of the functions 

Scheduliag 

Col~ecting information 

Page l/11 

Code 10 

MAIPITENANCE 

The collection of information. the preliainary to analyses of the situations and the 
c-ncement of work. is carried out by contact vith the issuing personnel. •iacellaneous 
docomenta or the findings frOll incidents. 

Direct contact : 

- Daily report : this •eting inclta'iq the Engineer. Hud Maintenance For-a. cc. Supervisor. 
General miatenance and Engineering. ukes it possible to specify and to c-nt on the important 
interwentiona and to ~ake note of the hierarchic directives. 

- Maintenance service : c-nta on enaineering work or work having an influence on the latter. 

- Production aervices : enquiries on breakdovna. comments. date of shut-dovn. 

- General miatenance : aparea. parts for repair. 

- Enaineerina : •ituation regarding nev work. modification of dravings, technical dossiers 
on the ••chines. 

- Technical control : aubaequeat to aaalysi1 report. 

Docomenta (non-limitative li1t) 

- Shift report : c~nt1 on important incident• occurring during the shift. 

- Technical control report : report on analy1ea or readings. 

- Syatet'latic auryey report : work relating to periodicity. detection of anomalies. 

- Vork notes : requests for inter•entiona i1aued by all the Maintenance, Producrion, General 
Maintenance and Engineering deparr.ent1. 

- Manufacturing progr .... : ukea it po11ible to identify the progr .... d 1hut-down1. 

Incident findin1a : tbis is carried out on the 1pot : 

• frOll the ori&in of a breakclovn, 
• on a defecti•• part (di .. naional checks), 
• during the intervention. 

' 
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UMIDO No. l/114 CHAP. II EVALUATlOI' OF THE ltEY FUNCTIONS 

Position MAINTENANCE SUl'EllVISOll. C.C. (NON-SHin) 

Page 4/1 I 

Code 10 

t'.1.lN"l.EllANCE I 

4.1.2. Technical preparation 

4.1.2.1. Esta~:isbment of the work card 

Tbe ~uperYisor establishes. on the basis of the overall and detail dravings. the technical 
bre~dovn of the coding and '"visual" information collected on the installatior (understanding 
of 'he constTaints due to the environment). and establishes the aetbod of oper ion of a unit 
(disaantli-S - re-asaeably). 

The metliod of operation defines : 
, the chronology of the operations • 
• the personnel to be allocated to these operation•. together vith their akilla, 
• the duration of the interve~tion (per op~ration), 
• the me•na : taola - aode of handling. 

It also defines the preparatory work : 

N.a.: 

• the positioning of the parts to be di..antled, or vhich hinder thia dismantling, 
• the tools and handling equipaent for shifting equipment such aa valkvays, 

any scaffolding required, 
• the sectors to be shut dovn (safety). 

The vork card is re-adjusted as a function of the problems encountered during the effective 
interventions on the installation. 

4.1.2.2. Establishment of the materials vithdraval notes or the transfer notes 

4.1.). 

- materials vithdraval note : 

• printed fora established for vithdraving a part froa the central -tores. The form is 
handed either to the atoreman in the stores or to the transport services (in thP. caae 
oI l~rge parts). He ir required to check the conforaity of the part. 

- transfer note : 

• printed fora allovina the temporary reaoval of a part from the central stores. 

Administrative procedures 

Eatabliahea the request for intervention • 

• Coapletea the fora : iaputation code, recipient, etc. 

Specifies : - the work to be done 
- the time for coapletion. 

Appends either a "work card" or a note specifying the means c .. n and equipment) and 
the replac ... nt of the parts, if necea·ary, by the materials withdrawal note • 

• Eatabli1he1 the detailed plannina. 

' 
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CHAP. II EVALUATIOll OF T1IE rEY FUMCTIONS 

ltAiln'ElCAllCl SUPERVISOR, l .C. (HOH-SHIFT) 

Proc~dure• for proar-..ed •~ut-do'llD8 

• E•t•bli•be• the reque•t for intervention according to the procedures dea~ribed above • 

• E•tabli•be• the abut-dovn note• and the authoriaations to work on the installations 
c:once:-ned. 

• Prepare for opc.niag the workshop, in particular present~tion of the workshop to the 
executive• of exte-cnal enterpri•ea • 

• Establishes a ..... ry of the work by tea• and/or by enterprise (copies circulated). 

Page )/11 

Code 10 

HAlliTENANCE 

• I• required to participate in progra..ed shut-dovn meetings. 
to be carried out is definitively decided on. 

It is at these that the work 

~): During the progr~d •hut-down follOV9 up the work for any re-adjustment of the 
worlr. c•rds. 

I.I. 2): The .. iatenance planning mu•t bf! eatablia~d vith considerable rigorousness and 
conatantly kept under control. 

Daih planniy : 

Detailed p1ogramae of work for the various t ... s. 

'Iha peraon reaponaible eatabliahe• tbi• by li•ting the work which bas to be carried out by 
the variou• .. intenance depart11ent• (Mechanical, Electrical, Electronic•, Instr .... ntation), 
Enaineering and Prod11ction, the planning definina the various operational phases and shoving, on 
a srapb of execution against ti ... the incompatibilities of execution or coordination of the 
variou• work• : 

• overlappina of the operation•, 
• technical imperative• (•butting down), 
• handling ( .. chines, •imul taneou• mov-nu) • 
• en.aray requir ... nt•• 
... n!»0V9r. 

- A meetina arouping toaether the Executive• of the Departments concerned .. Ir.ea it possible to 
•~abilise the wurlr. proar .... snd to establish the definitive planning of the prograaaed 
shut-dovn (circulation to the departments concerned). 

- The external er.terpri .. • being concerned in th••• intervention• the necess•ry service orders 
•re establiahed to obtain the nec•••ary per•onnel : 

• Choice of the enterpri•e 
lature ot tha work•, 
Personnel concerned (maber and sir.ills), 
Time allowed, 

• Means, 
and specifying the characteristics. 

- At the l•~•l of the external enterprises engaged the necessary technical information is 
•upplied to them for the execution of the work. 
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4.1.4. 
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CHAP.II !'VALUATION OF THE ltEY FiJMCTICNS 

MAINTEIWICE SUPERVISOR, C.C. (NON-SHIFT) 

Control or execution 

- The realisation of tbe w3rk ia followed up by : 

• the rerurn of the a'IDOtated Requests for Intervention l 
• the shift report 
• active control 

daily plannin& 

- Active participation in procr .... d ahut-dovns, in operations such as : 

• deliveri114 the work authorisationa, 
• establishing the sbu:-dovn requests, 
• -difyina tbe operational •tbocls, 
• adjusting the planning as a function or the actual progress of the operations, 
• the teats during startina up the installation, 

alluv peraa-.ent control of the corr•ct adjustment of the doc....enL• issued. 

!.:.!:. : 
• the secondments signed by the foreaan and initialled by the E·cecutive, 
• the executive gi~e• his evaluation on the choice of service enterprises, as a 

function ~f the prices and competence of the latter. 

Pace 6/11 

Code 10 

MAINTENANCE 

4.2. Drawing up and .. naging the technical dossiers 

For the correct establishment of the work cards (see above, 4.1.2.1.) and the .. terials 
withdrawal notes (cf. 4.1.2.,.) it is necessary to establish dossiers for the .. chine• and 
installations, and these •uat be followed up and updated very conscientiously. This is 
one of the essential tasks of the Engineering and Nev Works Department, duly initiated 
by the sectoral .. intenance supervisors of the Production departaents. 

No i•provements in .. intenaace, and hence of the availability of the ir.atallation• for 
production, and no effective .. naKetaent of ooares can be effected unless all the .. chines 
and !!! the ap~liaacea and instriments are described ia every detail in tiie""technical 
dossiers vbich, in addition, form the history of the installations, and which intearate 
the latest -difications, decided on and realised in cOllmlOn between the Production, 
Knnunance and Engineering and llev V:.rks Departmenu. Furthe~re it is imperative 
r.hat all the technical services and all the administrative •~rvices involved (spares buyina 
and stores) work on the .... coberenr-And updated documents (overall and detail drawinas. 
codings, notices, lists of parts, etc.). 

It is the Sectoral Maintenance Supervisor who is responsible for the updating of the tecbnjcal 
douien and the "1 ife-logs11 of the equieent. whether be carries out the work hi•self or whether 
it is sub-contracted to th: !r.gi;.aering a:id Nev Works Department. 

He aives the necessary directives and provides his professional knowledge and experience. 

4.). Progress research 

4. ). I. The Maintenance Supervisor is at the centre of all prnar••s research in his sector : 
opti•iaation of the lavels of availability of tha installations by the e1tabli1 .... nt o! a 
real preventive .. intanance ry1t .. , appropriate .. thod1 in the .. intenanca operations 10 as to 
•iniai1a the ti .. 1 taken for intervantion1, technical -dification• to .. ke eA1ier th••• 
operation• or to .. ke it po11ible to use tool1, part• or COllpOnents which are available 
locally in1taad of having to import the•, ate. 

' 
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EVALUATIOM OF THE ltE'f FUMCTJOMS 

: HAIHTE!WICE SUPEP.VJSOI. t .. C. (MOll-SHIF:') 

Thia i• a .. tter of operationa! reaearch vher~ be ia the beat placed person to 

Page 7/11 

Code 10 

MAINTENANCE 

motivate a task force. He therefore participate• in all the action• decided on by the hierarchy by 
auggeatina, by pilotina the research vork if neceaaary, by controlling the teats and by Jraving 
up the ..... ry report£ and the reCCIC'9endationa • 

.He auat be conacioua of b~ina one of the moat iaportant actor• in regard to auccea or failure, 
a turntable between the activitiea of production, .. intenance, studies and auppliea. 

He excbangea information with hia equivalent• in the Production and Maintenance Departments 
ao as to homogenise eaperiencea and .. tboda. 
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UKlDO No. l/84 CHAP. II EVALUATI08 OF THE llY FUKCTIOllS 

Position MAIN'a"EIWICE SUPERVISOR. c.c. (llON-SHin) 

.5. Evaluation of requir-nts Requirement ratings 

.5. I . lltnor-bov 

.5. 1.1. 

ilasic general 
and technical 
It now ledge 

.5.1.2. 

Suppl-ntary 
vocational 
knowledge 

.5.1.). 

Divenity of 
tec.hnique1 
used 

5.1.4. 

Type and 
complexitf 
of intellectual 
proce11ing 

5.1.5. 

Type and 
C"'9plexity 
of the 
phy•ical action• 

Sub-Total Know-how 

Technical H.S.C. level - .. chanical or e!~ctro-.echanical 
options - Yechnical dipl09a in supervision and in 
1cbeduling. 

Considerable experience a1 shift fo~eman in Maintenance. 
long cour1e• in an Engineering Desig~ Off ice and in 
Vork1bops 

General Mechanical and Electro-.echanical. 
lletrolo111 and ~eneral instr~ntation. 
Plannin1 technique1. 
leading dravin11. 

0perational .. tbod : for a large a11 .. bly m111t 
coordinate the variou1 operation• 1n the operational 
.. thod. taking account of the technical 1afety 
illperative1 and the con1traiat1 due to the enviro1111ent. 

- detenaina the ur1•ncy of reque1t1 for iatarvention. 

- da1ign cha tool1 1uited to different installation1, 

- e1tebli1h tha daily plannin1 and progr ... ed 1hut-dovn1, 
taking into account the urgency, the vork load. the 
re10urce1. tha proxiaity of a aajor 1hut-dovn or Lhe 
progre11 of production and the v~rk carried out by tha 
othar Mr.intenance servicea. 

- Adaini1trative work. 

- Dia1naioned aketcha1. 

- Control of parta. 

2 

Page 8/11 

Code 10 

MAINTENANCE 

) 4 

x 

x 

x 

x 

x 

.5 
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urnoo No. l/84 I CHAP. II I E\'ALUAT!C!N OF THE IEl FUNCTIONS 

Po•ilion MAINTENANCE SUPERVISCR. C.C. (NON-SHin) 

5. Evaluation of requireaent• I Requirement ratings 

5.2. Behaviour 

5.2.1. 

Degree of 
viailance 

5.2.2. 

Dear•• of 
contra•t of 
the u•eful 
infoniation 

5. ·.1. 

laaponae 
time 

Sub-Total 

In-depth and •U1111Ari•ing analy•i• of variou• docuaents 

Exhau•tive re•earch into all the parameter• involved 
in the progr~ing of ta•k•. 

Anticipation of poaaible incident•. 

Diveraity of format• and h.lndwritina• on the working 
doc .... nt• 

To modify hi• own pro,r.-..e a• a function of decl•red 
uraenciH. 

To oraani•e and launch the uraent operation• ra~idly, so 
a• to •in1•i•e production 1hut-dovn ti .. a. 

To draft and circulate directive• rapidly and clearly. 

May be di•turbed at hi• hOfle at night. 

2 

x 

Page 9/11 

Ct-de 10 

MAINTENANCE 

) 4 5 

x 

x 
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UNIDO llo. l/84 CHAP. II EVALUATION OF THE lEY FUNCTIONS 

Position MAINTEIWCCE SUPERVISOR. C.C. (NON-SHln) 

5. Evaluation of requirement• I 
5.l. Re1ponsibilitie1/Pover1 

5.).1. 

Diversity of 
the activities 

5.J.2. 

Type of pilot 
information 
for other• 

5.l.J. 

Diversity of 
function• 
piloted 

).).4. 

Po1ition of 
the external 
controh 

5.3.5. 

Preciaion ol 
imputation of 
con1equence1 

S.3.6. 

Preciaion of 
direccivH 

- In-depth knowledge of the in1t1llation1 of very 
diverae type• in the C.C. sector. in reality and 
in their doc-eats. 

- Well underatood and well utilised procedure•. 
- Direction of progre11 reaearch. grouping together 

per1on1 of various origins and experience. 

- Doc-nta : 
• Chronolo&:r of intervention•. detail•d planning 1heet1 

by ahift intervention• ... ana utili1ed. 
• Operational .. tboda and range• for intervention teaas • 
• Service orders to other Department• • 
• Routine planning of inapecticn vi1it1 and grea1ing. 

- Hee~inga for developing intervention• for aaintenance 
or progre11 research. 

- Direct aubordinates : 2 acheduliag operative•. 
- Indirect 1ubordinate1 : 

Shift intervention te .... sector 1tore1, greaser. 
- Functionally : the Engineering, General Maintenance and 

Work•hops, Production, Buying and <Antral Store• 
Departments. 

Preparation of the work progr .... 1. the coherence and 
1olid ba1i1 of which can only been verified when they 
are ca1ried out. 

Progr ... in1 work entirely iaputable to the 1uparvi1or 
and to bis direct aubordinatea. 

- Execution of the work iaputable to the indirect 
aubordiutes. 

Procedures in force; however, the Supervisor auat know 
how to adapt these, in a justified vay, to each ur1ent 
case. 

Sub-Total Re1pon1ibilitie1/Pover1 

2 

x 

Page 10/11 

Code 10 

tlAINTEKANCE 

l 4 

x 

x 

x 

x 

x 

5 
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utllDO No. l/84 CHAP. Il EVALUATION OF THE ltET FUNCTIONS Pa,e 11/11 

Position KAlllTEIWfCE SUPEllVISOR, C.C. (llOll-SHtn) 
Code 10 

; 
KAillTEllAllCE 

6. s-ry of the requireaent ratings 

Poi nu % 

Sub-Total l[-bov 19/25 76 

Sub-Total Behaviour 12/15 80 

Sub-Total Reaponaibilitiaa/Pover• 21/lO - 70 

-

-
TOTAL 226 
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UNIDO No. 3/84 CHAP. II EVALUATION OF T1IE ICEY FUNCTIONS 

SECTORAL MA.IllTE!WICE POilEMAN, CONTINUOUS CASTING 

I) ObjeLtive : 

Page 1/10 

Code II 

MAINTENANCE 

- To .. intain the installations in a mechanical and electrical state able to ensure production. 
and in COllPliance vith the safety rules. This is to cover both preventive action and the 
repair of brealtdovna. 

- The emphasis is placed on the establishllent of a preventive .. intenance system, so as to 
reduce emergency ahut""t'ovna. 

2! s ..... ry of the function• 

Under the reaponaibility of the Chief Er.gineer of the Continuous Casting Department he 
is responsible for : 

- 11.1king provision for 

- preparing for 

- directing 

- coordinaLing ar.d 

- controlling 

all the maintenanc~ interventions in the vhole of the Continuous Casting Department. 

He has under hi• responaibility : 

- the 1upervi1ing office, 

- the store for tha C.C. sector and 

- the ahif t .. intenance teams in the 

ntenance inspector, 

tor. 

He proposes improvements in techniques ~· 1rocedures. 
personnel. 

He manages and trains his 

' 
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UlllDO No. l/84 CHAP. 11 EVA:.UATIOK OF THE 1tEY FUNCTIOllS Page 2/10 

Poaition SECTORAL tfAINTEIWICE FOfEMAN. C.C. 
Code II 

MAINTENANCE 

• .,.. ... 
.I! • c 
0 ... .. • -• ... -• c:: 
0 ... .. 
u c 
:ll ... 

• .,.. ... .a • g ... .. • ... 
:: 
u ... 

SI. 

~ • t ... 
.a 

). Diaar .. of the relationahipa 

..... ... • .. c 
0 
N ... ... 
.8 
~ 

..... ... • u ... .. 
! 

Transport 
aervice 

Department ot Social 
Affair• and Trainina 

Safety/Security 
Depart-at 

10) Maintenance 
Supervisor. c.c. 

20) Shift forem11n. 
Continuoua 
Caating Production 

.., 
• I • • u ... c 
"' • 0 c ... • .,.. .. 

c ... ... 
0 • B 

... 
0 ... 

II) Sectoral Maintenance 
Forman. Continuous 
Casting 

9) Head Stor ... n/ 
Plant Inspector. c.c. 

Hilnagement of 
stores and srocks 

General Maintenance 
Department -
Central workshops 

Enl!rfY and 
Utilities Dept • 

S) Engineering 
and Works 
Department 

r-s;-sectoral Shift Maintenance 

1 
For ... n. C.C • 
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UllIDO IW. l/84 I~- u I EVALUATION OF THE lEY FUllCTIOllS 

Position :>ECTOlAL MAillTPWICE POIDWI, C.C. 

4. Details of the functions 

4.1. To Make provision for, o:rect and Coordinate aaintenance interventions 

Supervising office 

• Defines the nature and urgency of the work 
(daily planning - progr~d shut-down) 

• Defines the adainiatrative and technical circuits • 

• Concepts on the .. ans to be utilised • 

• Participates in personnel training (optiaising their natural capabilities). 

Intervention teaaa 

a) in the case of aajor incidents : 

specifies the operational -thoda and the aeana. 

Page l/10 

Code II 

ltAINTEllANCE 

.!!2ll : Takes the decision to shut down the installation (for the necesa~ry time) with a 
view to preventing "crashes". May be called at his home out of working hours 
for eaergenciea. 

4.2. To control 

Supervising off ice 

- content and triggering of the programaed shut-downs. 

- range and •eana utilised during these shut-downs. 

- survey sheets (making it possible to establish emersencies in regard to the interventions). 

Intervention teams 

- Study of the shift report1. 

- Effective control of the installation, particularly during and after the resultant work. 

- Pays particular attention to the work carried out by outside enterprises. 

4.3. Studies on improvement• 

la required to propose 110dificationa to the in1tallation aa a result of the analysis of the 
causes of the llOSt frequent braakdovn1. Reports followed up with the Engineering Dapartmant. 

Modifies the procedures (inspection) uking it posaible to "follow up" the me~hanical state 
of the installation. 
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UMIDO !lo. J/84 I CHAP. II EVALUATIOll OF THE KEY FUllCTIOllS 

Position SECTOllAL MAIWT!IWICE POllEtlAll. C.C. 

4.4. Miacellaneoua functions 

- Eatabliahea the planning for - personnel training 
- paid bolidaya. 

- Participates in departmental meetings. 

Page 4/10 

Code II 

ltAINTENANCE 

- Ia required to aaaiat and participate in opening the aite for progr~d interventions (security). 

- Selects outside enterpriaea on the b.aia of aervicea rendered and coats. 

- Progr8Sllles the work during ayatematic shut-dovns (modification). 

- llegiatera the day personnel. Checks the registers for shift personnel. 

-. Participates in meetings of Foremen. Production and Electrical Department for allocating down 
tiaea. If aeceaaary requests production alwt-dovna for work in hand. 

- Follows up the situation regarding parts undergoing urgent repair. 

- At the general .. intenance meetings deacribea and COllllenta on the llOSt significant incidents 
and suggests the 110difications vbich could be .. de to the installations. 

- Participates in personnel .. nagement : 

• giving advice in the caae of supervisory staff • 

• .. kes effective proposals in the caae of workllen. 

- Ensures that the healtA and safety rules are applied. 

- Establishes requests for sanctions. 

- Miscellaneous notes. 
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litCIDO 11o. l/14 CHAP. 11 !VALUATIOll OF t11E lET FUllCTIOMS Page 5/10 

Code II 
Position : SECTOL\L MAINTEIWICE FOREIWI, C.C. 

MUllTEIWICE 

(Bl.AR) 
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UNIDO llo. 3/14 CHAP. II EVALUATIOll OF THE KEY FUNCTIOflS hge 6/10 

Position : SEctolAL llAlllTEIWICE f'OIWWI. C.C. Cude II 

MAI NTEllANCE 

(It.An) 
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UlllDO llo. l/14 I CHAP. 11 EYALUATlOll OF THE ll"l FUllCTlOtCS 

Position SECTORAL ttAlNTTIWICE FOREWI. C.C. 

s. Evaluation of requir-nts I 
S. I • gnov=hov 

s.1.1. 

Basic general 
and technical 
knovlecl&e 

5.1.2. 

Suppl-ntary 
vocational 
knovled&• 

s.1.J. 

DhrersitJ of 
techniques 
used 

5.1.4. 

Type incl 
complexitJ of 
intellectual 
processina 

s.1.s. 

Type and 
compladtJ of 
the phJsical 
accividH 

General Electro-.ecbanical ITS level. acquired either : 

a) bJ collqe eclucation. or 

b) bJ training of the Ellltl type + supplementarJ courses 

Vocational experience as shift fore11an. inspector encl 
a11i1tant chief shift foreman for 10 Jears. Courses in 
oleo-pne~tics. 1afet1. handling and organisation 

General enaine~rina : all specific areas - good 
electrical anaincerin& -
Iron and steal : knovled&• of the .. nufacturing ?roces1es 
in the sector. 
Handling - use of 1lin11 
Personnel adllinistration 

llust ensure the 1....ari1ing of all the inforwa~ion 
received in order to : 
coordinate the work - orientate the work proar~s 
(ur1enc1 and ti .. available) - llOdifJ the planning. 
Determine the procedure• .. kins it possible to follow up 
the .. chanical stste of the installation (preventive). 

- Administrative work. 
- occaaionallJ participates in the operation• of 

breakdown.repair. 
- takina .. aaur ... nta 

SUI-TOTAL ltnov-hov 

2 

x 

Page 7/10 

Code II 

W.INTFNANCE 

J 4 

J[ 

J[ 

J[ 

s 

J[ 

' 
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UllIDO llo. l/84 I CW'. II EVALUATIOIC OF THE llY FUNCTIONS 

Poaition : SECTOaAI. llAlllTEllAllCE FOa!MAll. C.C. 

5. Evaluation of the requirement• I ~equirement ratings 

5.2. Behaviour 

5.2.1. 

Dearee of 
vi1ilaace 

5.2.2. 

De1ree of 
contraat of 
the uaeful 
information 

5.2.). 

lelpoMe 
ti-

1111-TOTAL 

- Attentift observation of the operation of the 
iutallatiou. 

- Checkins doc-nu - readi111 indic:ati111 and recordins 
iut~u. 

- InterYenel in respect of the inatallationa to establish 
a diasao1is in the moat difficult cases. 

Checkins handwritten doc1111enta. 
Participates in tt.e detection of visible or audible 
faults (VP.ar - br1aka1• - overheatin& - abnormal noi1es). 

Rapid deciaion1 with the object of reducins to the 
aini .... the dovn ti .. of the installation or the co1t 
of the intervention. 

lehaviour 

Page l/IU 

Code II 

HAI NTEICAKCE 

2 ) 4 5 

I 

I 

I 
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UlUDO !lo. 3/14 CHAP. II I EVALUATION or THE llT FUllCTIONS 

Position SECTOl.AL lfAllfTEIW(CE FOIEIWI, C.C. 

5. Evaluatiun of requirements I Requirement ratin&• 

5.J. llesponsibilities/POV1trs 

5.).1. 

Diversity of 
the activities 

5.3.2. 

Type of pilot 
iaforaation 
for others 

5.).3. 

Diversity of 
functions 
piloted 

5.J.4. 

Po1ition of 
the external 
control a 

S.l.5. 

Preciaion of 
imputation of 
con1equence1 

s.1.6. 

Precision of 
directivea 

ea.plea and vast installation. !lo ape<:ific procedures: 
then reaain to be adapted to •et tbe probl- posed : 
Tecbnical (diaanoatic - coordination) or buaan 
(optiai .. tion of the personnel - promotions) 

Defines the writ to be carried out duriaa the proar-d 
sbut-dovna. Defines the personnel to be allocated 
(possibly also personnel from •a outside enterprise). 
The •ana. Cives the objectives to the schedulin& office 
Cea ... 1te provision for operational raaces) and the 
intervention t- (q. reduce the ahut-dova ti•s). 
Makes rec1111meadations to Enciaeeriac for iaprov..enta. 

Hierarchically : 
• acbedulin& office 
• sector stores and inspector 
• shift foremen and their te .. s. 

Functionally : 
• Fore.an. shift production foremen 
• General technical services (utilities), En1ineerin1. 

General .. intenance/wrltshops. aupplir.•. transport. 
safety. Trainina. 

Statistically by an i11prov ... nt in the levels of 
utilisation of the production installations 

The writ ia carried out by the achedulina office and the 
intervention te .. 1: i•putation laraely collective in the 
absence of a flaarant fault in forecaatin& and or1ani1ation 
on the part of the Kiiintenance ror ... n. 
The installation• .. y be the object of incorrect 
utilisation by production. 

Overall objective : •uat adapt - 110dify - create 1y1t ... 1 
.. 1tin1 it possible to install a preventive ayat ... 
Defines the .. ans ( .. n and equipmant), the operational 
rar.a•• and the plannin1 for installation ahut-dovna. 

SUI-TOTAL Re1pon1ibiliti•1/Pover1 

2 

Pace 9/10 

Code II 

MAINTENANCE 

3 4 

It 

It 

x 

x 

5 

x 

x 
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UlllDO llo. J/84 CHAP. II EVALUATlotJ OP THE IE'l FUMCTIOHS Pag~ !0/10 

.. --
Code II 

Poaitioo : SECTORAL llAINTEllAllCE FOIEllAll. C.C. 
tlAl ICTENAllCE 

6. s-iry of tbe resuir-t rating• 

Poiou % 

Sub-Total llnov-hov 20/2S 80 

Sub-Toul lehniour ll/IS 87 

Sub-Total leapoaaibilitiaa/Povera 2S/l0 8) 

10TAL 25(1 

' 

' 

' ' ' 

' 
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111'1100 llo. l/14 WIAP. II !YAWATIOll OF tllE llT PUllCTIOllS 

Poai::ioa POIDWI • ltEFUCTOal!S SllOP • COllTlllUOUS CASTillC 

I) ObjectiYe : 

Page 1/10 

Cc-de 12 
P'lODUCTION 

To oraaai .. and control tbe actiwitiea of the per•oaa1tl re•poaaible for aaintainina ancl 
reaakin~ the bot and cold di•tributora. eaaurina production rate• c1111patible vitb ca•tina need•. 

2) Sum11ar7 of the functiog1 

Under the authority and the reaponaibilily of the Shift Por,..n to ensure or to have 
ensured tbe execution of the follovina task• ; 

• Cleanina the worn distributors (bot or cold) 

• llepairi°'• and lininK llith refractorie•. the di•tributora ancl making them available for 
the ca•tina te .. 

• Suppl7i14 the abop vitb refractorie•. aaintenance of the equip111nt and cleanina the site • 

• Adslini•trative follow-up of the equipll!nt and the asterial• utili•ed - Report•. 
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UlllllO No. l/84 ·:AP. n EVAWATION OF TIIE KEY FUKCTIOllS Page 2/10 

Position FOIDfjlJI• llEFIACIORIES SHOP• C.C. Code 12 

PRODUCTION 

-" .. 
c 
0 .. ... .. 
0 s: 

• 
"" ... 
s: • c 
0 ... .. 
" -• .. -:! 
0 ... .. 
u c , .. 

--.. u ... .. .. 
: 
• . ~ 
JI: • c 
0 ... .. 
" -• .. 
u 
:c ... .. 
" .. • :c 

l) Diaar~ of the relationships 

18) Fore9an, Continuous 
Casting Machine 

I]) Tundish 
preparer 

Masons 

Dri'"er of the 
overhead crane 

12) Foreman, Refractories 
shop, Continuous castinR 

Transp.>rt service 

8) Shift Foreman, 
Maintenance 

Se..-toral stores 

Reinforceiaent personnel 
(fra. plant or outside 
enterprise) 
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UlllDO llo. 3/14 CHAP. II EVALUATIOll f'!' THE KEY FUICCTIOllS 

Poeitioa : POU:MAll• IEPIACTORllS SllOP• C.C. 

4. Detaih of tbe functioaa 

4.1. Cleanina the vona di•triboitl'n (bt>c or cold) 

4.1.I Bot di•tributor 

• Taite do11D the diatributor. 

• alacb:n tbe acr- to -- aaide the atopper rod _,,,_nt ara • 

• have tlle diatributor placed o~ cbe atripper and vitbdrav the protective platea. 

• tuna on tbe aprinltler rap co cool cbe ahadrach • 

• lllhen the abadrach ia bl.ck turn the diatributor over to atrip • 

• have the diatributor placed on cbe fan cooler atand. 

tben IYve it placed in the preparation pit : 

- demolition of the aeacing brick• and the refractory cement 

- cbeckiq the bricb for vear 

- lining tbe diatributor vitb TUllFll refractory c ... nt 

- laying tbe protecti- bricks ac the point of illpact of tbe j~t • 

• have the diatributor lifted by the crane and placed on a vaiting atand • 

Page l/10 

Code 12 

PRODUCTION 

• alao carry out the r~ing of Che bot diatributor prot•ction half-coven: coolina in the 
open air. daclinkering vitb blovlmp. vaabina over vitb quicltlima. 

4.1.2 eold diatributor 

• Tait~ dovn the diatributor • 

• - aaida the nopper rod -v-nt ana • 

• r.-ve the clip• vhicb bold the CAIUIFX refractory alaba • 

• allow the di•tributor t~ cool in the open air then have it placed on the •tripper for turning over • 

• tben have it pl.ced oa tbe fan cool•r ataad • 

• than place the diatributor in the preparation pit and proceed to repair the diatributor : 
d..olitioa and partial or total repair of the rafractori••• replac ... nt of the seaaing bricks, 
placing the silica and then the CAlllll alaba on the bottOll of the distributor. placin1 the 
protective plataa and then aand on the aidaa, ate • 

• at the and of the operation place the diatributor on stand-by for the casting te ... 



UlllDO No. l/84 

Position 
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CHAP. II EVALUATIOM OF t1IE lEY FUNCTIONS 

FOllEIWI. REFIACTORIES SHOI', C.C. 

P&ge 4/10 

Code 12 

PRC"'UCTIOll 

4.2. Repair of the refractory lining of the distributors and soaking available for the casting teaa 

- Check that the .. sonry work on the distributors baa been done according to the nol'9S. 

- decide on the demclition and the partial or total repair of a refractory after checking the 
condition of the distributor. 

- supervising the quality of the work (quantity of vater in the refractory cement - thickness of 
the spreading - behaviour of the refractory after heating - correct positioning of the 
refractory slabs, etc.). 

- directing tests, at the request of tb. hierarchy, on .. sonry work with different •ixes, bricks, 
slabs, suppliers, etc. 

- train the personnel on the job and control the activity of the whole of the site and, in the 
case of necessity, request reinforcing personnel. 

- have the distributors fitted with nozzles and stopper rods (two company operatives); check 
the correct execution of the work so as to avoid accident• during casting; varif ication of 
the upriahtness anc. fitting of the nozzles, checking the position of the stopper rods and the 
operation of the mov ... nt control, checking the nozzles and the whole of the lining after 
heating the noz~les, etc. 

- have the half-covers of the distributors cleaned. 

- have the overflow and splits tanks repaired and bricked up. 

- supervise the cleaning of the inside of the shop. 

- ensure liaison with the casting teaa. 

4.3. Supplying the shop, .. intaining the eq .. ~~nt and ~lunbg_~~ 

- Order from the stores, and stock in the shop, all c~nsuicable product• : propane cylinders, 
wearing bricks, seating bricks, jointing compounds, refractory slabs, fuels, nozzles, sleeves, 
stopper rods, etc. 

- check the state of the atock in the shop daily and re-order as required (stock withdrawal notes). 

- draw up the requests for interventions for the repair of the installation or the equipment in 
the shop: pnawaatic picka, blowlamp1, stopper rod linkages, overflow and splits tanks, etc. 

- ensure responsibility and the follow up of materials in transit between the general services 
and continuous casting. 

- supervise the disposal of shadrachs and scrap produced on the site : nozzles, distributor covers. 

- supervise the recovery of the stopper rods (cold and hot distributors), the clips for fixing the 
refractory s!abs, the argon tubes. 

4.4. praw up the distributor follow up notes, together with th! daily repoTt and the instructiops lgg 

- Draw up the various note• on the life of the materials and the equipment used : life of the 
refractory bricks, number of castings carried out with one distributor, n .. ber of repair• and 
their .. gnitude - demolition. 

- carry out particular follow up on teats requested by the hierarchy. 
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UNIDO llo. 3/84 CHAP. Il l EVALUATION C\F THE KEY FUllCTIONS Page 5/10 

Code 12 
Position : FOIWWI, REFIACTORIES SHOP, C.C. 

PIOPUCTION 

(II.Alllt) 

' 
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UNIDO No. J/84 CHAP. II EVALUATION OF THE KEY FUNCTIONS Page 6/10 

Position : FOREMAN. R "llACTOllIES SHOP. C.C. 
Code 12 

PROPUCTION 

(11.ANlt) 
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UllIDO llo. l/84 I CHAP. lI I EVALUATIOM OF THE llY FUNCTIOICS 

Position : FOIE!IAll 0 IEFaACTOll.IES SHOP. C.C. 

s. Evaluation of requir ... nts I llequir ... nt ratings 

5. I • lnov-hov 

5.1.1. 

Basic general 
and technical 
tnovledge 

5.1.2. 

Suppl-ntary 
vocational 
tnovledae 

5.1.3. 

Diversity of 
tha techniques 
used 

5.1.4. 

Type and 
c011plexity of tha 
intellectual 
pro~e••ina 

5.1.S. 

TJPC and 
COllplUit)' of 
the ph71ical 
activitiH 

SUI-TOTAL ICnotrhov 

C.A.P. Bricklayer and stove-setter 

Experience acquired on the job in a refractories shop 
(distributor ladl ... n) and in the post (ain. 6 aonths) 

Technique of aason/ladleaan 
Specific requir ... nts : ordering aateriala - training 
paraomiel - follow up of aateriala. 
(life-lo&•. etc.) 

Diatribution of tbe work accordina to tha given data : 
aanpov.r available. nUllber of distributor• to prepare 
and poaaible eaergencie1. 

Laying brickl vith con1trainta on aliaa.ent and jointing 

2 

x 

x 

x 

x 

Paa• 7/10 

Code 12 

PIODllCTION 

l 4 

l 

5 
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llllIOO Mo. 3/14 ClW'.II EVALUATIOll or THE r.ET FUllCTIOllS 

Poaition. : POIEllAll, BDIACtOaIES SHOP, c.c. 

s. !•aluati~n. of the r!9uir ... n.tt I 
s.2. leb&Yiour 

s.2.1. 

s.2.2. 

Deare• of 
coatratt of the 
uaeful 
in.formation 

S.2.3. 

lefpoD!e 
tiM 

IUt-TOfAL lehavlour 

Control operation! on the diatributora : dear•~ of 
war on a refractory - upriahtaeaa of a nozzle, etc. 

VerifJiD& the appearance of the surface of a refractory 
duriDI and after beatiD&. 

Rapid reaction to the reque1u of the caatiD& t•-· 

2 

Paa• 1/10 

Code 12 

HODUCTIOll 

3 4 5 
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UlUDO Ila. )/14 I CHAP. u EVALUATIOll OF THE SET PUllCTIONS 

FOIEllAll. IERACTOl.I~ SIKlP. C.C. 

Pase 9/10 

Code 12 

PIOOUCTIOll 

~---S-.---E-v_a_l_ua_t_i_o_u_o_f_r_eq_u_i_r ____ n_t_• ________ ,,...... ___ l_eq_u_i_r ____ n_t_r-:t-i-~~------·--..--1·-.. ---'20...-.---)-..---4---5-..1 

S. ). leaeonaibilitiea/~·-era 

S. ). I. 

Diveraity of 
the activitie• 

5.).2. 

Type of pilot 
information 
for others 

s. ).). 

Diveraity of 
fuactiou 
piloted 

s. ).4. 

Poaition of 
the eaternal 
control a 

S.l.S. 

Preciaion of 
imputation of 
consequence a 

S.J.6. 

Precision of 
directives 

Varied procedure• and frequent contact• vith other 
aervicea (&eneral service• - •tore• - production -
personnel of outaide enterpriaea). 

Distribution of the -rlt (4 peraou). 
Orderiq cona-ble -teriah for the abop. 

Ceneral directive• to aubordinate or reinforc ... nt 
per-1. 
lequeata for intervention to the General Service•. atorea. 
production. -intenance aervicea. 

Diatribution of the work to hi• te .. : productivity. 
Tranamiaaion of diatributor• after reaatiq: their 
quality vill be juclsed durins caatiq. 

Work imputable to the t ... 

On the baaia of preci•• directive• the for._n ahould 
oraaniae hi• activity and that of hi• te .. aa a function 
of the detail• i11pOaed by the caatin& te .. and of any 
-rsenci•• 

SUI-TOTAL le1pon1ibilicie1/Pover1 

x 

x 



- 12) -

lllIDO llo. l/14 EVALUATIOll OF 111E UT FUICCTIOllS 

Poaitioa : POIEllAll, aEFUCtOl.IES S*>P, C.C. 

6. s-rz of tbe r.,uirwat rating• 

:iub-Total "-'bDv 10/25 

Sub-Total lebaYiour 10/15 

Sub-Total laaponaibilitiea/Povera 15/)0 

TOTAL 

Pac• 10110 

Cocl• 12 

PIOOUCTIOll 

40 

67 

so 

157 
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mIDO llo. l/14 I CllAP. II DALUATICll Of 'lllE UY FllllCTIOllS 

Poaiti- : DISDllUTila (TUllDISH) PIEPAIB. COITllUOUS CASTIK 

I) Oltjectiwe : 

Pace 1/10 

Code I] 

?aOOVCTIOll 

To prepare tbe diatributora iD ~rd to tbe aaaeaiblJ aad adjustment of tbe atopper rod• 
au tbe ~reed nozzlea. 

2) s-ry of tbe f.mctiODa 

Ullller tbe autllnriL! aad tbe reapouiltilitJ of tbe Slaift ror-n to carry out tbe 
follovina operatio:ia : 

- receptioD ar.111 preparati- of tbe diatributora after ~ina in tbe diatriltutor 
-iDtenaace wrbbop; 

- related wrk of •••i•t•ac• to tbe caatina t .... 

• 
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UlllOO llo. l/14 CHAP. U EVALUATlOll OF THE KEY FU!CCTlctlS 

DISTUIUTOa PIU.UO. C.C. 

l) Dia1r .. of the relati308hips 

-.. .. 
c 
0 • ... .. 
.! ...... 
• ... ... 
.II! • c 
0 ... .. .. -• .. 
.. 
c 
0 ... .. 
u· 
c ,, ... 

-.. u -.. .. 

II) For- of 
C.C. -chine 
So. I 

c.c. -chine llo.2 

Driwer of the 
trawelliq 
crane 

ll) Preparer of 
distributors 
(Tundish) 

! assisranrs 

• ... 
·~ 
.II! • c 
0 ... .. 
.! • .. 
u ... 

.II! 
u .. .. .. • ·~ 

.II! 

Pace ?/lo 

Code ll 

PIOOUCTIOll 

12) Fore.an. C.C. 
refractories 
shop 

6) lefrac-toriu 
stores 



lllllDO llo. J/14 

Poaitioa DISTallutOR PaEP.&IEI., C.C. 

4. Detail• of the fuactioaa 

4.1. .,._,,.l of the qecl distributon 

- 126 -

EV~LUATION OE T1IE llT FUllCTIOllS Pag .. ]/10 

Coa I] 

PIODUCTION 

- The pouring hewing .._ completed and the distributor r-ftd to abo- the aiptying taalta, be 
proceed• to carry -t tl>e folloving am operation : 

• breaking -t tbe -zzle• <-••) 
• lovering the diatributor carrier iato the lov poaitioa 

• r~ueat for crane 

• controlling the operations of slinging aacl r-Y&l of the distributor to the r-'ting sbop. 

4.2. leceptioa aacl preparation of the diatributors (after r~king ia the di~tributor• sbop) : 

4.2.t. Reception 

As sooa as the assembly staacl is aY&ilable be receiwe• a distributor coming fra. the refractories 
•bop. Be direcu tbe -at of the crane to position the distributor oa the stand. 

4.2.2. Preparation 

a) pgsitioaiag of the -zzle• (2 per distributor). 

- Cleaning out tbe interior of the dis~ributor vith a broom. 

- Positioning the ~rsed -zzles ia their bou•ia&•· Cbeckiag upriahtne•• vith a lewel. 
Cbeckiag that tbe evacuation orifices are in the axis of the di•tributor. 

- Ensure the sealing of the -zzle• vitb a refractory product. 

- Vrap the wisible part of the aozzle• vitb aa asbe•t~• sleeve. 

b) Positioaiag the di•tributor plates 

- Controls the -w-u of the crane aacl fixes the slina•· 

- Protect• the central orifice by applyiag a refractory product and •quare plat••· 

- Maka• the joint• bettMaa the diatributor aacl the platea, particularly on the di•tributor 
pourina side. 

c) Preparation of the atoprer rod• 

- Drill a bola (electric drill) at the baa• of the •topper rod to allov the paaaaa• of the araon. 

- Fix a thraadad rod to the upper part of the atoppar rod. 
Saal with a refractory product. 



UlllDO llo. l/14 a.AP. 11 

Po•itioa : DlstallUIOa PIEPAJEJ.. C.C. 

d) Po•itioaiaa the •topper rod• 

- 127 -

EVALUATIOM OF THE IET FUllCTICllS Pase 4/10 

Cocle 11 

PIOllllCTIO!I 

- Fis the stopper rod• to the stopper rod carrier by -•u of the threaded •crew (2 va•hera -
I aut). 

- Adjust the openiaa and closiq of the ao&de (le-r in hi&h po•ition. aonle closed). 

- Fis the arson tube (refrac-tory for •ealiaa). 

- Cbeclt tba correct operation of tba •topper ro.1•-

- llAJ aecesaary cleanias and area•iq. 

- lemowal tovard• di•tributor carrier. 

- Iafora foreman .. to the aumller of the available di•tributor. 

4.J. lelated vorlt 

- Be i• r-.uired to : 

• Cbaaae the ..cbani• opeaiaa the stopper rod• • 

• laaowate the recovered threaded rod•· 

• Recover tba va•ben (poHiltle uae of bl-lamp). 

- Be i• re•poa•ible for : 

• Cleania& bis vorbbop • 
• Euuriaa •applies for the -rubop, u•iaa a forlt-lift truck. 

- Be -y b' r-.uired to carry -t the cleaaiaa and refractory -iatenance of : 

the onrfl- •pout - r_,val of stand-by tanlta and cbanaeb. 

- To carry out all the bandlia& vorlt at the r-.ueat of the hierarchy. 

4.4. Coatrolliaa and traiaiaa hi• •••i•tant•. 
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UIIDO llo. l/14 CHAP. II EYALUATIOll <W Tll£ DY PUllCTIOllS .... 5/10 

Code ll 
Poaition : DIS'nillU'IO& PUPAm. C.C. PllODl'CTIOll 

. 

(II.Alll'.) 
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UlllDO llo. 3/14 I CMP. n I EVALUATION OF THE lEY FUllCTIOllS Pase 6/10 

Code 13 
Poaii::,ion : DISTtIBU!Oa PSEPAllD., C.C. PaoDUCTION 

(II.An) 
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Ul'llDO No. l/84 EVUUATIOtl OF THE ltEY FUMCTIONS 

Position DlSTRIISlrIOR PllEPAREI., C.C. 

5. Evaluation of requirement• I Requirement ratings 

5 • I • ltn111r bov 

5.1.1. 

la11ic general 
and technical 
knovledge 

5.1.2. 

Suppl-tary 
vocational 
knowledge 

s.1.1. 

Diversity of 
the technique• 
u1ed 

S.1.4. 

Type and 
complexity of 
the intellectual 
procHaing 

s.1.s. 

Type and 
complexity of 
the phy1ical 
accividu 

St:'l-TOTAI. 

CAP level, Bricklayer and atove-setter 

Training on the job (6 month•) 

B~icklayer 1tove-aetter - Some ... 11 job1 a• mechanic 
(driving fork-lift :ruck) - conver1ant with work of 
driving the travelling crane. 

Correcting the inclination of the nozzle in relation to the 
level• found. Adjuating the opening/cloaing of the 
nozzle by adju1ting the •topper rod 1crev. 
Interpretation of deviation1. 

Positioning of the : nozzle• and 1topper rod1. 
a ... king of the overflov •pout• uaing refractory bricks. 
Controlling the movement• of th• crane. 

2 

l 

l 

l 

l 

Page 7/10 

Code ll 

PRODUCTIOH 

3 4 

l 

s 



UIUDO No. l/84 CHAP. 11 I 
Poeition DisnIIUTOR PREPARER, C.C. 

- Ill -

EVALUATION OF T1IE UY FUNCTIONS Pagt1 8/10 

Code I) 

PRODUCTION 

s. Evaluation of the requirement• I Requirement tatin&s 
~-------------tt----t---+~~----t----i-

2 4 s 

S.2. Behaviour 

s.2.1. 

Degree of 
vigilance 

5.2.2. 

Degree of 
contraet of 
the ueeful 
infor1Dat ion 

s. ~.:;. 

Si.18-TOTAL Behaviour 

Infol'llation alway• preeent. 
The infol'llation ie found in the state of the 
dietril.utor. 

Poeitioning of the nozzles in relation to a level. 
Poeitioning of the •topper rod in relation to the nozzle. 
The environment (lighting, noise, heat) is not conducive 
to thie work of preciee adju•tment 

Muat complete the r ... kina within the aiven period, but 
in 1eneral the nllllber of diatributora available means 
that it i1 not neca11ary to take account of the randOlll 
nature of production 

x 

x 

x 
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UllIDO tfo. 3/84 I CHAP. 11 I !VALUATION OP THE KEY FUNCTIONS 

Poaition : DISTRIIUTOI PREPAllEll~ C.C. 

s. I Requirement rating• 

>.3. leaponaibilitiea/Povera 

5.3.1. 

Diversity 
of tbe 
acdvidea 

5.3.2. 

Type of pilot 
inforution 
for otbera 

5.3.3. 

Diversity of 
the functions 
piloted 

5.3.4. 

Position of the 
eaternal 
control• 

5.3.5. 

Prachion of 
iapuL.ltf.on of 
tbe couequeacea 

5.3.6. 

Precision of 
the directivea 

A conaiatent procedure vith the interlocking of 1everal 
operationa. Reception and re110val of diatributora. 
Preparation of atopper rod• and nozzlea. Some related 
bricklaying work. 

Direct• the 110vementa of the crane for po1itioning 
the diatributora. 

Driver of the travelling crane. 

The quality of the work carried out .. y be verified at 
the -at of pouring into the ingot 110ulda, badly aade 
joint8 and poor cloaing of the nozzle•. 

Tiie fault• vill app .. r durin1 pouring, and if they can 
be attributed to poor r-kiaa vill be i11putable to 
the post. 

All the phaaH of the wrk have been defined in tha post, 
aodificatioaa bei111 apacifiad by the hiararchy1 the 
variant• are due in particular to the atate of the 
equi,..at {ea •topper rod cloaiaa defective) and r-in 
clo1e to cha model. Stock re-orderiaa of .. ,eriala 
le carried out before uro stock. 

SUI-TOTAL le1pon1ibilti11/Povar1 

2 

l 

l 

l 

l 

l 

x 

Page 9/10 

Code 13 

PRODUCTION 

3 4 5 

' 

• 



UllillO llo. l/14 

Poaition : DISTallUTOll PIEPAIER. C.C. 

6. s-!1 of tbe requir-nt ratiaa• 

Sub-Total lnov-bov 

Sub-Total Behaviour 

Sub-Total Re1pon1ibilitia1/Pover• 

TO?AL 

- Ill -

!YALl1AnOll OF THE &ET FUICCTIOICS 

Poinu 

12/25 

9/15 

8/]0 

Pqe 10/10 

Code ll 

PIODUCTIOll 

z 

48 

60 

27 

13S 
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mIDO llo. l/14 CHAP. II I EYALUATIOll OF THE SET FUICCTIOllS 

Position S11PDYISOR, COllTlllUOUS CASTillC BILLET STOIE 

Page 1/10 

Code 14 

PllOOUCTION 

I) Objective : 

.. eponaible for all tbe actbritiea tuina place at level O, fr- the enraction stand• to 
tbe r-val of tbe billeu to repair, -dtina. atoraae alJtl!J./or the rolling •ill. 

2) s .... ry of tbe f unctioaa 

Under the authority and the responsibility of the Sbif t For-n, Continuous Casting, he 
carriea out and/or baa carried out the following operations : 

- identification of tbe billet• according to the production progr .... ; 

- optiaiaation of their cutting; 

- identification of defect•; 

- oraaniaing and controlling the work, froa extraction, cutting and aarking up to delivery 
to the rolling aill, paaaing tbrouab repair and atorage or not; 

- obtainiaa any nece•1ary intervention• frOI" the variou1 aeneral 1ervicea and/or out1ide 
enterprilea; 

- writing the abift report; 

- .. aaaiaa and training tbe peraonnel under hi• control. 

• 
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UlllDO llo. l/14 CHAP. II EVALUl.TIOIC OF THE ~ FUKCTIOMS Page Z/10 

Poaition SUPERVISOR. C.C. BIUET S'tORE Code 14 

PRODUCTION 

... 
" u ... .. .. 
: ...... 
• ... 
A • r: 
0 ... .. 
" ... • .. 
u ... 

A 
u .. : • ... 

A 

l) Diagr .. of the relationabipa 

Production control 
office. Steel.alti 
and Continuoua 
casting 

Sbif t foreman 
rolling •ill 
furnaces 

Cabin operator. 
Cont. casting 

I 

I 

OJ:y-acetJlana 
cuttara 

Travelling crane 
drivers 

c: 
0 -.. • c: ... .., .. 
0 
0 
u 

Billet store 
workman 

Transport service 

Custa.era' transport 
aervice• 

Shift foreman. C.C. 
Maintenance 

C.C. Sectoral 
a tore a 

Er.ternal 
reinforcement 
(if required) 
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mlDO llo. 3/84 CRAP. ll Pase )/ 1 0 

Code 14 
Poaiti- : surnnsc:.. c.c. 111.UT S109I 

PIOOOCTIOll 

4. Detaila of the functi-. 

4.1. Optiai .. ti- of the cuttiaa 

4.1 .1. !:!!!!!!! 

Duriaa caatia&•• vbether a .. ueatial or not. a certaia a.-.r of actions located at the iqot 
-ulcl 1.-1 •- the effect of proclaci• clefecta at billet 1-el. 

locatias tbeH clefecta. fiaiaa tlMm at the lnel of a cut. at the bead or tbe foot of a 
billet. vlailat cmplJiD& vitb tbe production proar- at luat ia reapect of tbe atandardiaed 
leqtba 0 uke• it poHible to •-id : 

• rejected billeta (leastla aborter thaa tbe -ll••t ataadard l••tb), 

• billet• for croppiq (uaable vbea croppecl). 

Tllia locati-. takea iato acc-t bJ ••litJ coatTitl, allows, vben cc.bined vith other 
par-tera, the cleatiaati- of tbe billet to lie deteriaiaecl : 

- repair, 

- billet atore, 

- r-al vlailat bot to tbe rolliaa aill. 

4.1.2. ldeatificati- of tbe orifia of the clefecta 

The .,.rioua operatiou carried out at tbe iaaot -uld level _,. &•nerate defecu on the 
billeta : 

- claaaae• in the diatributora, 

- expoaure to OXJ&•n, 

- aloviaa d-. 

- claanae• in tbe 1rade of ateel, 

- haltiaa iJIOuriaa, 

- openiaa the ladle, etc. 

The auparYiaor of tbe billet atore follova up all theae operationa and interpret• that to 
opti•i•• tbe production/•uality fuactioDa. 

4.1.3. Initial iaform:ition 

~At tbe atart of the abift coatact tbe cabia operator to ••certain the order of the proar._ 
aad the nWlbera of tbe caatiaa•· 

~Take not• of tbe proar ..... a, trana.itted bJ printer, vbicla indicate the type of billeta, tha 
ateel arade, the identification a)llbol for tbe caatina, tba format of the billet• and the 
theoretical len&tb of cut. 
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UlllDO llo. l/14 CHAP. II EYAUIATICJa OE TIE llT FUICTIOllS 

Poaitioa SUPDYISOI.. C.C. at Lt.ET StmE 

4.1.4. 0ptiaiaatioa of tbe cute 

~ Indicate to t .. cattia& atatioa tbe l•n&tba of tbe billet• aa a fuactioa of the typea 
reqain4 bJ tbe prosr- : total lea&tb aear the maaima of the raaa•. corractri for the 
roeffici-t of -r oa the -uriaa roller. 

,.,. 4/10 

Co<le 14 

Pm>llUCTJ Oll 

-. Calculate the theoretical -i&ht of tbe billets - aa to .U. a r.herk of asr-t vitb the 
.,.i&bt -•ure4 oa tbe .,.iallltridp:. 

• mmller of the caatias 

• nee! sr ... 

• format of the billet• 

• ~r of billet• of eacb t,.,.. 

Tba COllpUttr optiaiaea the cattiaa of t .. billeta and eatabliahea the cattia& iastructions : 
foot crop. ~r of billet•. format. locatioa of t .. defect• in relatioa to the foot and the 
total leaatb. 

-+ Check the cattia& inatractioaa - vbert necesaary _ ... the necesaary corrections. then pass 
to the operator. 

~ In tbe •-at of a probl- vitb t .. c1111puter. or if the plant ia -t ao aquifoped. uke the 
optiaiaation calculationa bJ band. Al- carr1 out tbe opti•isation of •nJ baltin&s in castin& 
bJ band. 

Att ... t. aa far as ia poaaible. to co:ifor. to the auccession of types of billets requested 
bJ the theoretical proar ..... 

4.2. Vork at leul 0 

The auperYiaor ia raaponaiblt for the oparatioaa carried out in the aector vbicb extend• 
from the extractor ataDd• to the billet atore • 

._.. Control and orpniaa the -rk of the operati••• iinul•ad in thh .. ctor of Continuous Ca.Cina: 
cutter. OY!raaar ua!d. atora -rlalao. craae dri•ara, outaida tnttrpriaaa, qualitJ control •taff : 
di•tribution of ~he llDrk, control and dafiniaa the priorities. 

~ Inter.ant affectiul1 in the &Ytnt of an incident or in delicate operation• : .ovina the 
atanda for arad•• of ataal vbic:.b ca-t oe abed, dacouplina tbt bead of tbt drive roll, ate. 

__., Check the billet• •iauallJ to detect appearance fault• (cracks) vbich require a shut clovn 
in caatiq. 

~ Carry out reaular control aurvaya of the installation ao aa to •erif1 the correct operation 
of the tools. 



WllDO llo. l/14 I CHAP. II I 
SUPEPISCJa. C.C. llLLET StOU: 

- Ill -

Pase 5/10 

Code 14 

PIOOOCTIOll 

--+ To coorcliute Ulcl coatrol the operatioaa of paaaiaa the bot billeta. vitbout clefec:ta to the 
rollias ailla. or for repair of tbe clefecta. 

4.J. Shift report 

At the encl of the abift be C011Fletea tile ahif t losbook : 

• -rk carried out 

• iacicleata 

• cleapatcbea 

• inter.eatioaa outaicle the continuous caatins department 
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UlllDO llo. 3/14 CHAP. U EVALUATIOll Of' TllE UY FUllCTtOllS Pac• 6/10 

Poaiti- suruvtsoa. c.c. atu.n STORE 
Cod• 14 

: 
PIOOllCT I Oii 

<•I.Alll.) 

' 

' ' 
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UllIDO lo. l/14 CHAP. 11 EVALUATIOll OF t1IE IET fUllCTIONS 

Poaition : SUPEaVISOR. C.C. 111.lET STOIE 

5. Ewalia.tion of the r.,uir ... nta I 
5. I. fnorbov 

5.1.1. 

a.aic aeneral 
and tecbni.cal 
.._led&e 

5.1.2. 

Suppl ... ntary 
YOC:ational 
t.vleclae 

5.1.). 

Diversity of 
the techniquH 
uaed 

S.1.4. 

Type and 
COllPle:dtJ Of 
intellectual 
procHain& 

S.1.5. 

Type and 
COllplexity 
of the phyaical 
acdvitiH 

SUI-TOTAL ICnov-hov 

IEPC/CM' lewd 

Kore than 6 •ntba experience in the post. 

Several 1pecific technique•: - continuoua caatina 
.. nufacturina proce11 

- billet atore .. naa ... nt 

- uae of computer. 

Optiaiaation of billet cuttina aa • function of the 
location of defect•. of the production proar .... and 
of the atandard1 in force. 

- di1tribution and oraaniaation of the work at level 0 : 
allocation of the peraonnal. definition of prioritiea 
and ... raenciea, intervention on probl .... aultiple 
relationahip• vith other depart .. nta. 

lffectiva participation in certain delicate operation• : 
mv-nt of the atanda. dacoupUna. fader head. 
Practical .. chanical aen••· 

2 

P•&• 7/10 

Code 14 

HODUC'flOK 

l 4 5 
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WIDO lo. l/14 EVALUATIOll Oil tHE 1EY PUllCTIOllS Paa• 1/10 I CHAP. II I 
"'" _________ ...:, _____ _..:. _____________________________ i·-·- --- -- ·- -

Poaition : SUPDYISOI. C.C. III.LET SnJU: 

5. 

5.2. lebaYiour 

5.2.1. 

Dear•• of 
•iailaace 

5.2.2. 

Dear- of 
contrast of 
tbe UHful 
information 

5.2.]. 

leaponae 
time 

S~l-TOTAL lahavlour 

I llequir ..... t ratinaa 

Viaual coatrol of tbe billeta. Control of aareement 
be~ theoretical -ialat aaol .uaured wislat. 
Viailance oa tbe interc:o11. 

Viaual appreciation of defect• in the billeta (cracka) 

C.lculatioa of optiaiaation and rapid deciaiona 
illpoaad bJ incideau. 

2 

Code 14 

PIOOUCTIOll 

) 4 

][ 

][ 

5 

x 

' ! 

f 
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UIUDO llo. 3/14 EYALUATIOll OF TllE ll1' FUllCTIOllS 

Po.ition SUPDYISCJa, C.C. BILLET STOU 

5. Ewaluation of the requir ... nta I aequir ... nt ratins• 

5.3. leapoaaibilitiea/Povera 

5.J.I. 

Dberaity of 
tbe acti•itiea 

5.3.Z. 

Type of pilot 
information 
for otbera 

5.3.3. 

Diweraity of 
the functions 
piloted 

5.J.4. 

Polition of 
the axtaraal 
controls 

5.J.5. 

Precision of 
iapuucion of 
conaequenC'el 

5.1.6. 

Prechion of 
direcdvu 

Tvo procedure• : 

- optiaiaation of the cuttins 

- reapoa.ibility for operations at levzl O. 

Defiaias tbe cuttins prosr~ for the oxy-acetylene 
cutter. 
Trainias of the utilities oweraeer, of the store 
personnel, of the er•- driwera and of operatives from 
outside the continuous caatins deparuient. 
Acthity report. 

- Under direct c-nd : ozy-acetyleae cutter + three 
store voria.en + external reinforcement ooerativea. 

- Horizontally : cabin operator, quality control, 
tvo cranes, tranaport services, .. intenance, stores + 
all users of tha cuttins optiaiaation report. 

In the ab1ence of a aajor incident.control ia by the 
results atatiatica. 

Apart froa f lasrant axceptiona tha iaputation i1 
distributed over tha whole of the continuous caatina 
•hift t .... 

In coapliance vith the constraint• of the proar .... , of 
the atandarda in force, to npti•i•• th• cuttina and to 
oraani•• tha work at level O. Fairly bro1d autonoay. 

SUI-TOTAL le1pon1ibilitie1/Pover1 

2 

J[ 

Pase 9/10 

Code 14 

PSOOUCTIOM 

3 4 

J[ 

J[ 

J[ 

x 

x 

5 
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UlllDO !lo. l/14 EVALUATION OF THE KEY FtlltCTlONS 

Poaition : SUP!J.VlSOl, C.C. BILLET STOlE 

6. s ..... rz of the requirement rating• 

Poi nu 

Sub-Total lnov-hov ll/25 

Sub-Total Behaviour 12/15 

Sub-Total leapoaaibilitie1/Pover• 20/JO 

TOTAL 

Page 10/10 

Code 14 

PRODUCTION 

% 

52 

80 

67 

199 
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UlllDO No. l/14 OW'.U EVALUATIOll OF t1lE DY FUllCTIONS 

Poaition SUPEl.VISOI OF UULITl!S AllD AUXILlillES • CONTINUOUS CASTlllC 

I) Objective : 

Page I /10 

Code 15 

PllODUCTIOM 

- To enaure the correct adjuatment aod the ef!icient functioning of the fluids circuits 
(cooling aod hydrauli.c). 

- To participate in mechanical regulation dovoatreaa of the ingot moulds. 

2) S1••n of tbt functiog 

Under tbt authority and the reaponaibility 6f the .. chines foreman he carries out the 
following '~•ka : 

• adjuatsient and surveillance of the auxiliaries and utilities • 

• preparation aod handling operations relating to the leading head • 

• related operations. 
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UNIDO llo. l/84 CHAP. II EVALUATION OF THE lEY FUMCTIONS Page 2/10 
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Po•ition SUPERVISOR OF UTILITIES AMO AUXILIARIES. C.C. 

3) Diaar .. of the relationahip• 

Coc!e 15 

PRODUCTION 

I Transport •erv•c~ 
14) Superviaor. 

c.c. billet 
a tore 

oxy-acetylene 
cutter 

17) Caner. 
Continuoua 
casting 

-----------------

• 
c: ... 
0 .. 
u ... c: • 
• .. 
• 
~ 

15) Supervisor of 
utilities and 
auxiliaries 

§ 
-: 

// ... 
; ... 

(I 

8) Shift foreman, 
Cont. casting 
-intenance 

19) Cabin 
operator 

c.c. 

- - -- - --- - - - --- - - - - - - -
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UMlDO No. l/84 CHAP. II EVALUATIOll OF TIIE lEY FUNCTIONS 

Position SUPERVISOR OF UTILITIES AND AUXILIARIES, C.C. 

4. Details of the functions 

4.1. Adjustment and surveillance of tt.I~ auxiliaries and utilitiH 

4.1.1. 0perationa carried out before caatina on two lines 

- Modify the flovratea in the cooling circuits on the inatructions of the operator. 

Page l/10 

Code I~ 

PRODUCTION 

Opening and cloaias of the valvea according to a scheme adaptec! to the format of the billets 
to be produced. 

- Control the hydraulic pressures on the stands (secondary and atraightening zone~). 

- Enaure that tbe stands in the spray zone are well closed. 

- Simulate the paaaage of the billet (atraightening zone) to check the operation of the atanda. 
Thia operation ia carried out under .. nual control. 

4.1.2. Operation• carried out durina caating: 

- Control tbe cloaing of the atands during the passage of the billet (straightening zone). In 
the event of tbe automatic system not operating aupplement it by aianual control. 

- Superviae the lowering of the meaauring roller a• the foot of t~e billet paa. · · 1rough. 
the aianual action of the oxy-acetylene cutter in the event of an incident. 

4.2. Preparation and handling operation• relating to the leading heads : 

These operations are carried out jointly vith the head preparer. 

4.2.1. Changing the format : one or two line• 

Initiate 

According to the intended format of the billet•, and at the requeat of the operator, choose the 
type of leading bead previoualy prepared by the mechanical .. intenance Servic•. 

- remove the head to be changed from the extraction line (uaing a crane vith suspended control pod 
and a controlled lifting beam). Removal. 

- po1icion a head 1uitabl• for the format (crane and lifting beam as above). 

4.2.2. Preparation of a head before putting into service 

- Clean the head from any slag vhich could be adhering to it. 

- Position and light the gas banks (after changing the head or a ~hut dovn of more than 2 hours). 

- Spray "Nlllcot" on the bead until it is completely covered (The beating may be maintained after 
spraying). 

!!.:.!.:.. : If no haad of the deaired format h available procHd to c~rry out the "Setting to format" 
orerations on the one in place : 

- Slacken tha holding rods 
- Disengase the packing piece by spacing out the extremities (use of hydraulic equipment) 
- Position a packing piece of the nav format 
- Retighten cha head ends (rods). 
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UNIIJC> No. 3/84 CHAP. 11 I EVALUATION OF TIIE ICEY FUNCTIONS Page 4/10 

Poaition SUPERVISOR OF THE trrlLITIES AND AUXILIARIES. C.C. 
Code 15 

PRODUCTION 

4.2.3. Introducing the head into the lin~ 

- One bead per line. Each line ia aerved either by the auperviaor or by the preparer. 

- Order the introduction on the inatructiona of the operator from the control desk located at 
the entry to the line. 

- Check that tbe head is ca11pletely dry. 

- Adjuat tbe speed of advance of th• head. in the line, as a function of it• poaition. When the 
bead ia in the proximity of the ingot mould the control is automatically taken over by the 
casting distributor. Mevertheleaa it ia necessary to be able to respond to any incident during 
the whole of the introduction. 

4.2.4. Uncoupling the head and the billet 

4.3. 

- Supervise the uncoupling of the head aad the billet on leaving the stand• (automatic operation) 
and the locking of the table. 

J!...b : if uncoupling does not take place then : 

a) act on the tightening of the stands, 

b) i.aaediately infoni the operator who will carry out the ahut-dovn operation•, 

c) effect the e.e•gency ahut-dovn of the line. 

In this case proceed to the oxy-acetylene cutting of the head of the billet ao aa to 
ensure it• aeparation frClll the leading head. 

Related operation• 

- Supervise the removal of the cropping& frOll the heada and feet of the billeta. In the event 
of the non-operation of the automatic system operate this removal by manual control. 

- Enaure the removal and replacement of the cropping• bin (order bin and truck from tran.port 1ervice). 

- Ensure the removal of the drou f.~""' the hydr1:>cycione. 

- Carry out the manual oxy-acetylene cutting of the billet• in the event that 1uch cutting cannot 
be carried out on the linea. 

- Keep updated the 1tatement of the leading head1 which are available. 

- Participate in cleaning. p~rticularly in the removal of alag adhering to the roller•. etc. 

' 
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Code 15 
Position : SUPERVISOR OF TU UTILlnES AllD AUXILIARIES, C.C. 

PIODUCTION 

(11.ANX) 

' 

I 

' 
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Code IS 
Poaitioa : SUPU.VlSOR OF t1IE UTILITIES AllD AUXILiilIES 0 C.C. 

PRODUCTION 

(IUMX.) 

' 
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UlllDO 11o. l/84 CHAP. II EVALU#.TIOll OF 'I'll£ ll!Y P'UllCTIOllS 

Position : SUPEltVISOll OF Tiii: UTILITIES AJID AUDLIAalES, C.C. 

5. Evaluation of the rec;uira.ent1 I aequir&11ent ratings 

5.1. Knov-bov 

5.1.1. 

la1ic general 
and tecbaical 
knovleclge 

5.1.2. 

Suppl-tary 
vocational 
tnovlna• 

S. I .J. 

Diversity of 
tbe tecbaiques 
used 

5.1.4. 

Type and 
COllplexitJ 
of tbe 
intellactual 
proce11ing 

s.1.s. 

Type and 
coaple:dty of 
the physical 
actiont 

":••-TOTAL Knov-how 

CAP level, preferably fluid• engineering option 

Trainiag in tbe post of leadiag bead pnpa..-r. 
Trainiag in the aainteaaace of hydraulic circuits. 
(T<>tal 6 -ntbs) 

Iron and 1teel ind1111try : prepar•tion of leadina head1 -
Control of bydraulic inatallations and coolina circuit1. 

Checkina the validity of the pre11ure1 on the pre11ure 
gauae1. In the event of a11C111Alie1 1eek out the cause 
and warn the Enaineeriag 1ervice. 
In tbe event of tbe non-operation of the automated 1y1t ... 
effect tbe operation .. nuall7. 

Po1ition the leadina head in the extraction line. u1in1 
a hoi1t with a au1pended cont~ol pod. 
Kodify the for.au of the leadina head•. 

2 

I 

I 

I 

I 

I 

Page 7/10 

Code 15 

PllODUCTIOll 

l 4 5 

' 
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lllflDO llo. l/84 CHAP. II EYALUATIOIC OF 111£ UT FmlCTIONS 

Position : SUPBVISOR OF tllE UTILITIES AllD AUllLIAllIES. C.C. 

5. Evaluation of the reguirementa I Requirements ratings 

5.2. klyviour 

5.2.1. 

0.&ree of 
viailance 

5.2.2. 

Decree of 
contrast of 
the useful 
information 

s.2.1. 

ReaponH 
time 

SUI-TOTAL Behaviour 

Durina casting an incident _,. arise at anJ -nt. 
neceaaitatina an i~diate reaponae. 
Kechanical and hJdraulic incidents: (particularly 
critical points are the separation of the leading bead 
or a sudden failure in the water pressure). 

Use of intercom in a noi•J' environment. 
Evaluation of the lanath of the billet• in relation to 
a fi11ad rule in tba avant of incident·• concerning the 
.. asurina roller 

ltuat raact immediately to incident•• either by ordarina 
th• ahuttina dovn of cha line or by .. ting corrections 
(•&separation of cha head, clo1in1 cha stands). Hust 
infos. cha cabin operator 1 ... diately. 

2 

Pase 8/10 

Code 15 

PROOl.'CTION 

) 4 

x 

5 

I 

' 

x 
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1111100 lo. l/14 CHAP. II EVALUATIOll OP THE ut FUllCTIOHS 

PoaitiOD : SUPERVISOR OP T1IE UJ'ILITIES AllD AUXILIARIES, C.C. 

5. !valuation of the requireaenta I Require.eat ratinga 

5.J. lleaponaibilitiea/Povera 

5.l.1. 

Diversity of 
the activitiea 

5.l.2. 

Type of pilot 
iDforutioa 
for other• 

5.].]. 

Diversity of 
the function• 
piloted 

5.].4. 

Poaition of 
the external 
controla 

5.].5. 

Prachion of 
imputation of 
coneequence• 

5.].6, 

Precbion of 
directivH 

SUB-TOTAL 

Different procedure• : 

I) Superviaing the awiiliariea and utilitie• 

2) Leading heada 

Ia the routine vork to guide the bead preparer in hia 
operationa. To infora tbe operator aa to the 
availability o~ the line and of incident• taking place 
during caatina. 
To initiate tbe activity of the diatributor caater. 
During oxy-acetylene tutting to give cutting aignala or 
to lover the .. aauring roller in an incident. 
To order the bina froa the tranaport aervice. 

Leading head preparer - operator - diatributor caater -
oxy-acetylene cutter - tranaport and .. intenance 
aervicea. 

Surveillance of the linea. 
Corrective or other operation• arr integrated into 
the production proce11. 

Surveillance of • continuou1 proceH; incident• ar•J due 
either to a defective autOllated 1yet .. or to an error. 
Confiraation by eiaple inve1tigation. 

Preparation of leadin1 head. Head changing i1 ordered 
by the operator. Tha proce1• i• alvay1 the ..... 
Surveillance of the line11 the control exerci1ad on the 
in1tallation mu1t .. ka it po11ibla to ractify any 
autOllation incidant1, thua excludin1 a praci1a definition 
of all the po11ibla incidanc1. 

Re1pon1ibilitie1/Pover1 

2 

I 

I 

I 

x 

I 

Pase 9/10 

Code 15 

PRODUCT I OH 

] 4 

I 

5 
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UllIOO No. l/84 I CRAP. 11 

t EV~LUATIOll OF THE UY FtlllCTIONS Page 10/10 

Code 15 Poaition : SUP!llVISOR OF THE UTILITIES AND AUDLIUIES. C.C. 
PIODUCTIOll 

6. s-ry of the nquir-nt rating• 

Poi nu l 

Sub-Total Knotrbov 10/25 40 

' Sub-Total Behavio•n 14/15 93 

Sub-Total leaponaibilitie.tPov.ra ll/lO 43 

TOTAL 176 

' 
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Position 
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EVALUATION OF THE UY FUNCTIONS 

CtlADE ADJU$TER. COh"TINUOUS CASTING 

Page 1/10 

Code 16 

PllODU<.."TION 

I) Objective : 

ls responsible for carrying out the treatment operations in the ladles : 

- blowing argon to homogenise the bath; 

- injecting al ... ini ... ; 

- introducing scrap to adjust the temperature. 

2) Suaaary of the function• 

Under the authority and the responsibility of the C.C. Hachine(s) Foreman he carries out, 
and/or has carried out by his assistant•. the following operations : 

- transfer of the '~die• filled with liquid steel from the casting furnaces hall to the 
C.C. supply ball, 

- treatments in the ladles; 

- bringing the ladles up to the C.C. machine; 

- returning the empty ladles to the steelmaking •ection; 

- supplying and cleanin~ rhe !JCrk-rlsr~. 



lllllDO llo. l/84 CHAP. II 

Poaition CltADE ADJUSTU. C.C. 

)) Diagr:1m of the relationahipa 

.. .. 
c 
0 
N ... .. 
0 

= • Q.. ... 
.s:: • c 
0 ... 
w .. .... 
• .. 
.... 
~ 
0 ... 
w 
u 
c 
" ... 

..... .... .. 
u ... 
w .. .. 
> -.. 
Q.. ... 

.s:: • c 
0 .... .. .. -.. .. 
u ... 

.s:: 
u .. .. .. .. ... 

.s:: 

Laboratory and 
metallurgical 
quality control 
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EVALUATION OF THE ltEY FUNCTIONS 

Driver of the 
travelling crane 

16) Grade adjuster 

assistant 

Pag<f 2/10 

Code 16 

PRODUCTION 

6) C.C. sectoral 
stores 

Cabin 
operator 

' 



UNIDO No. J/S4 

Position CR.\DE ADJUSTEll, C.C. 

- 156 -

EVAWA'l:'ION OF THE ICEY FUNCTIONS Page J/10 

Code 16 

PRODUCTION 

4.1. Tran•fer of the full l•dle• between the pouring hall and the continuoua caating aupply hall. 

- receivea information froa the cabin operator indicating that a full ladle ia available; 

- reque•t• the tranafer crane; 

- ensure• that the paasage for the ladle ia free; 

- proceed• to tranafer the ladle, enauring aafety; 

- control• the crane operator, by geaturea, vben placing the ladle• on the treatment atand. 

4.2. Treatllent in the ladle• 

- distribute• inaulating powder over the aurface of the bath in the ateel ladle by dumping baga. 

- controls the preaaur• in the araon line (atandard fixed flovrate); 

- connects the araon hose to the ladle; 

- control• the atirring froa the coneole, by opening the aclmisaion valve; 

- closes the valve after 2 •inutea; 

- take• t .. peraturea and aa.plea; 

- verifiea the temperature curve and validate• the information to the cabin operator; 

- check• the appearance of the sample; 

- write• the number of the caating on the adheaive tape and fixea it to the cartridge; 

- aend1 the aample to the laboratory and receive• the empty cartridge; 

- receive• the information concerning the addition of alwaini1m1 and acrap from the operator -

a) the alU111ini11a injection ia effected fr011 the injection .. chine. Pu1h-button oper1tion. 
Indicator 1hov1 quantity injected. 

b) the 1crap is added by .. an• of a weighing hopper, controlled from the cnntrol de1k after 
entering the weight and read-out on the acreen. 

- prepare• the pyrOlleter cane and the a..,te tube for new 1..,lea; 

N.I. : On the ba1i1 of the reaulta the operator ha• one or l90re 1uppl ... ntary atep1 ca!ried out until 
the de1ired valuea are obtained. 

- di1connect1 the argon tube. 

4.J. lrinaina the ladle up to the c.c ... chine• 

- Direct• the operation• of the c1ane to uplift the ladle f rOll the trest••nt 1tation and tranafer• 
reaponaibility for handlina to the line1 for ... n. 

' 
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UllIDO No. 3/84 CHAP. II EVALUATION or T1IE ICE? FUNCTIONS 

Position GRADE AD.JUSTFR. C.C. 

4.4. Return of the empt7 ladlea to the ateel .. king unit 

- Order• up the tranafer crane and poaitiona it. 

Page 4/10 

Code 16 

PRODUCTION 

- Return• the empty ladle to ateel .. king. enauring that the paaaage ia free and that aaf ety ia 
obaerved. 

4.5. Suppliaa and cleaning the work-place 

- With the assistance of a fork-lift truck or a crane obtains auppliea of : 

• tipa for taking te.peraturea; 

• tubes for aamplea; 

• aluainiua reel• (alao ensure the acchine ia loaded); 

acrap for cooling; 

• insulating powder. 

- cleans the treatment atation and the supply hall. 

l!2U : 

- At the reque1t of the hierarchy he clears all material• fr0111 the caating floor and participates 
in all cleanina operations. 

- Fulfil a the function of ca1ter' a aHiata!lt when opera tin& "atand-by" casting (casting into 
an ingot 110uld). ' 
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Position : GRADE ADJUSTER. C.C. Code 16 

PRODU<.'TlOI( 

(BIANIC) 
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Code 16 
Position : GRADE ADJUSTER, C.C. 

PRODUCTION 

(BLANlt) 



.. 

UHIDO No. 3/84 CHAP. II 

Po1ition : GRADE ADJUSTER, C.C. 

5. Evaluation of the requir ... nt• 

5.1. lnov-bov 

- 160 -

EVALUATIO!I OF THE IEY FUNCTIONS 

Requir ... nt ratings 2 

Page 7/10 

Code 16 

PRODUCTION 

3 4 5 

~-·~~~~~~~~~~.,.~~~~~~~~~~~~·~~~~~~--~~~~~~~~-+~~1--~-+~~+-~~1--~~ 

5.1.t. 

Basic general 
and technical 
knovle.ige 

5.1.2. 

Supple::iantary 
vocational 
knowledge 

5.1.3. 

Diversity of 
the techniquu 
used 

S.1.4. 

Type and 
cOllplaxity of 
intal lectual 
pi:oceuina 

s.1.>. 

Type and 
complexity of 
the physical 
ac;;tfon1 

SUB·TOT~L Knov-hov 

C.E.P. 

Must ha~ held t~~ ~~•ition of assiatant, plus training 
in the t>O•ition (Tot•·l 6 -ntba) 

Elementary at~el .. king knovledae. Must have licence to 
drive a forit-lift truck. Mu1t be 1 qualified "craM 
handler". 

Must judge if the quantity of (theraslly) insulatin~ 
powder i1 sufficient. 
Datel'llinH tha .niounu of the materials needed for 
1upplying the vork-placa 

Drivina fork-lift truck. 
Praci1a gestures to travalling crsna driver. 

][ 

I 

x 

x 

I 

' ! 
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UllIDO llo. l/84 CHAP. II IVALUATIOH OF THE ltEY PUllCTIOMS 

Poaition CllADE ADJUSTn, C.C. 

5. Ev•luation of the require11ent1 Requirement rating• 

5.2. Behaviour 

5.2.1. 

Deane of 
·.1iailance 

5.2.2. 

Deane of 
contraat of 
the uaeful 
information 

S.2.3. 

SUl-'?OTAL lahaviour 

Atteution to intercom calla for receiving and giving 
aignala. 
Correct aaaambly and U...raion of the apparatua for 
takin; t-.pereturea and aa.plaa. 
Accurate reading of indicatora. 
Safety vben tranaferring the ladle• 

High adapcation of vision vith the co11trHt between 
obaervin1 the bath and raading the •Pr•ratua. 

Av1ra11 in aanaral, rapid st ;ha ti .. of .. kin& 
injection• for adjuatmaat. 

2 

Page 8/10 

Code 16 

PRODUCTION 

l 4 

x 

x 

5 

x 
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llMIDO N.>. l/84 CHAP. II EVALUATION OF THE ltEY FUKCTIOHS 

Position GRADE ADJUSTER, C.C. 

5. Eval..ation of the requirements Requirement ratings 

5.J. Responsibilities/Powers 

5.J.I. 

Diversity of 
the activities 

5.J.2, 

Type of pilot 
information 
for other• 

5.3.l. 

Diversity of 
the function• 
piloted 

5. J.4. 

Po1ition of the 
external 
cont roll 

S.l.S. 

Pree is ion of 
imputation of 
consequence• 

S.J.6. 

Precision of 
direcrivH 

Procedure• for treatment in the ladle repetitive. but 
variations in the level of the operatio~s (incidents). 
Driving fork-lift truck. 

Supplies samples to the laboratory. 
Provides temperatures for th~ operator. 
Specifies the handling operations to his assistant. 
Directs the movements of the crane. 

- Laboratory. 
- Cabin operator. 
- Crane. 
- Auistant. 

The operations are followed up by a quality controller 
in a consi1tr.nt manner. The product ii checked before he 
leave• hi1 1hift. Sample• taken. Temperwture. 

t...lle trestment is 1olely c1rried out at thi1 work 
station. 

The procedure• are defined. The taking of 1ample1 and 
temperature• and the quantitie1 of the addition• are 
1pecified. Work-place 1upplied according to need1. 

S!IB-TOTAL Rupun1 i bi lit ie1/i'ow1r1 

2 

x 

x 

x 

x 

x 

x 

Page 9/10 

Code 16 

PRODUCTION 

J 4 5 



- 16) -

UKIDO Ko. )/84 CHAP. II EVALUATIOll or THE KEY FUNCTIONS Page 10/10 

Code 16 
Position : GRADE ADJUSTER. C.C. 

PRO!>UCTJON 

6) s-g of the requirement rating• 

I 

Poi nu % 

Sub-Total bow-bov 9!25 )(. 

Sub-Total Behaviour ll/15 87 

Sub-Total Reaponaibilitiea/Powera 10/30 H 

TOTAL I S6 

' 

' ' 

' ' ' 



- 164 -

UIUDO No. 3/84 CHAP. II EVALUATION OF THI UT FUNCTIONS 

Position CASTEa. CONTINUOUS CASTIMC (ONE PER !NCOr tllULD) 

I) Objective : 

Page 1/10 

Code 17 

PRODUCTION 

To carry out. on the platfora of the .. chine, choae operations which ensure the continuous 
and regular supply of liquid steel • by acting on the distributor (tundish) flovrate and on the 
speed of extraction of the bill~t. 

2) SU11111ary of the function• 

Under the authority and the responaibility of the Machine(•) Foreman he himself carries out, 
or :i&s carried out by his assistants, the following function• : 

- preparation of the work-place 

- casting in the ingot mould 

- operation• in the event of incident• 

- cle1ning opera~ions. 
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l) Diaar .. of tbe relationahipa 

Superviaor, 
Billet store 

Oxy-acetJlene 
cutter 

lefractorie1 
workshop 
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Driver of 
travellin& 

crane 
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17) Caster, 
Continuoua caating 

Ca1ting 
u1htanu 

Code l7 

PRODUCTION 

r-- b" 19) Ca in 
operator 
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4. Details of the functions 

4.1. Preparation of the work-place 

4.1.1. Changing the ingot 1110uld 
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Code 17 

PRODUCTION 

- Taking down the ingot mould and zone I after removing the hoses and protective sheets from the 
cover. 

- Guide the movements of the crane. 

- Cl~aning the seating plates (water gasket) with emery cloth. 

- Install a new ingot mould ana zone I (I assembly). 

- Check watertightness of the water-box. Purge the ingot 1110uld. 

4.1.2. Preparation of the ingot mould after casting 

- Cl ecki.r:i the state of the wdls of the ingot mould. 

- kP.1110val of any roughnes3es (emery cloth) and slag adhering to the grilles of zone I (scraper). 

- Ch~ckin£ th.: squarene•• of the faces. 

- Hake t~ cover of the ingot 1110uld tight with a refractory cement and an asbestos ring. 

4.1.). Pr"!JJaration (f the distributor 

- 01·der the positioning of the dinributor carrying trolley over the ingot mould. 

- Position the nozz:es in respect of th'? larger faces of the ingot mould. The nnzzle must always 
be centr~J. Thia centring is carried out visually (possible to check with a rule). 

- Order the f'':.si.tinning of the tn.lley to the preheating stand. 

- Order the movement (pas~ buttons) of the descent of the burners. Adjust the rate. 
of the dist,ibutor ia carried out in two stages and on the orders of the operator. 

- '.'.>sition the he<1te· nozzles. 

4.1.4. Preparation of the !eading head 

!teat ing 

The initiation of this operation is the responsibility of the operator, as soon as a ladle arrives 
st Lhe h·eatment stal \on. Wht." the leadina head is near the in~ot mouid the operator givea the 
order to th~ line foreaan. 

- Position the heAd (side under the upper level of the ingot 1110uld) by varying the speed of the 
line, at the end of rti.. operation. Onaoing checking during positioning (riak of catching, 
liftina of scrap). 
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Position CASTER, C.C. 
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Code 17 

PRODl'CTION 

- Ensure that the leading head is sealed to the ingot mould using a refractory cement, asbestos 
ring, i:on filings, iron shot ar..d corner irons. 

- The shot is dried, the corner irons cut to the dimensions. 

4.1.5. Supplies to the vork:rlace 

- Have the necessary covering powder available near the ingot mould. 

- Ensure that the stock of povder is sufficient. 

- Check that the tools are present : slag bucket, rod for removing lumps of slag, wa·~r lance, 
011ygen lance. 

- Arrange for supplies if necessary. Use : 

• of a fork-lift truck 

• of the travelling crane (pallets). 

4.2. Casting in the ingot moulds 

4.2.1. Positioning of the distributor 

- Cut the gas to the burner• (order from the operator). 

- Lift the burners and withdraw the nozzle heaters. 

- Check operation of the stopper rod. 

- Lift the distributor and pass control of the trolley to the casting station. 

- Order the advance of the trolley and the positioning of the nozzles in the ingot mould. 
(large face and i111111er1ion). 

- Connect arson line. Ti&hten the stopper rod f i11ing screw. 

- Inform operator that casting ia possible. 

4.2.2. Start of casting 

- On the orders of the operator, who is informed by tha ladle pourer ss to the level of steel 
in the distributor : 

• Opan•the stopper rod to supply tha ingot mould, 

• starts extraction at a raducad spaad as soon aa the level is reached in the ingot mould, 

• throws covarina powder into the distributor, 

• covers tha surfaca of the bath in tha ; ·•cot 
and prevents the oxidation of tha steal). 

mould with the powder (this powder is lubricating 
Thia operation is carried out throughout casting. 
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Posilion 
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CASTER, C.C. 

increases the speed of extraction according to the directives of the ·aerator, 

adju,.'.. Lhis speed to the flovrate of tha nozzle. 
constant in the ingot mould, 

It is essential that the level is held 

Page S/10 

Code 17 

PRODUCTION 

continuously raimves the l .. ps of slag forming on the surface of the bath and against the walls 
of the ingot mould, 

infort!ls ~he oxy-acetylene cutter concerning oxygen burning so at to optimise cutting. 

4.2.). Sequential casting 

4.2.1.1. Changing the ladle on the instructions of the operator reduc• the speed of extraction and the 
flowrate of the distributor until the ladle is changed. 

4.2.l.2. Changing the distributor : th~s operation is carried out either on the directives of the foreman 
(sequence of l ladles) or on the initiative of the Line Foreman. If the latter finds, during 
sequential casting, that the nozzles are frequently clogged he will change the distributor. 

IdeRtical operations to those described under 4.1., but carried out in a more rapid manner and with 
the following special features : 

ensuring a constant and considerable layer of insulating powder on the meniscus of the 
ingot mould, 

when casting is recoaaenced a careful removal of slag is carried out so as to reduce the 
risks of piercing. 

4.3. QPerations in the event of incidents 

These are of three orders 
piercing, 
overflowing, 
obstructions in the nozzle. 

4.l.1. Piercing: the principal causes are due : 

- to exces1ivel; rapid extraction (insufficient cooling), 

- to failure to remove a lump of slag (tearing of the skin), 

- to a lack of lubrication, 

- to incomplata aolidication at tha foot of the slab, 

- to a failure of the laading head ~o disengage on leaving the stands, 

- to separation of alumini11111 in th• caae of a release of 02 (high local temperature). 

The Line Foreman or tha diatributor caster will ob•erve the incident by a sudden fall in the in~ot 
mould. Stop extraction, shut the stopper rod. If it is impossible ro continue casting on the 
line evacuate the distributor. 

• 

' 
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Cod" 17 

PRODl!CTCOS 

~ : Arter every piercing incident it is necessary to survey the line S<> as to rellK've any S•r.tps 
vhich could hinder extraction. This survey is effected by the spray cabin. Every 
roller is checked, together vith the spray ramps (test if necessary). 

- Identical check during programmed shut-dovns. 

4.J.2. Overflovings are due : 

- to an unexpected halt in extraction, 

- to the impossi•ility of shutting off the nozzle. The molten steel leaves the ingot mould and 
spreads over ti. cover or even onto the floor, 

- it is necessary to make an emergency disengagement of the distributor. 

4.).3. Obstructed nozzle 

- Slag reduces the diameter of ti.e nozzles, leading to a reduction in the flowrate. 

- The corrective operations "''"Y consist of : 

a reduction of the speed of extraction, within the permitted limits, 

the shut-down of a line, 

blowing argon, 

clearing the nozzle with oxygen (clearing effected by the introduction of a tube into the 
nozzle after the latter has been removed; complete and careful de-slagging of the meniscus 
after casting is reco11111enced. 

4.4. Cl£aning operations 

Apart from the casting, and under the re1pon1ibility of the f<>reman, the Line Foreman is 
responsible for en1uring the following, with the anistance of the available personnel (ladle 
caster, grade adjuster, di~tributor caster, casting assistant) 

• cleaning the work-places : casting floor 
ladle treatment 
stand-by table 
stand-by ladle. 

changing the protections under the pivoter. 

removal of waste. 

supplies to the work-places. 
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Position CASTER, C.C. 

5. Evaluation of the •equirements Requirements ratings 

5. I. ICno>v-hov 

5.1.1. 

Basic general 
and technical 
ltnovledl.lie 

5.1.2. 

Supplementary 
vocational 
ltnovledge 

5. I.). 

Diversity of 
the techniques 
used 

5. 1.4. 

Type and 
comple11.t · 
of the 
intelle.;tual 
procusing 

s. I. 5. 

Type and 
complexity 
of the 
phy1ical actions 

Sllll·l'OU.t 

CAP Steelmaker level. 

Experience acquired by training, for at least one year, 
in the position of ladle caster or distributor caster. 

Casting/pouring technique. Ensuring sealing vith 
refractory products. Hust adjust the faces of the 
ingot mould. Uses a fork-lift truck. Is a recognised 
"Handling chief" in respect of travelling cranes. 

Hust adapt his response i11111ediately as a function of the 
phenomenon obaerved: modifying the flovrate, adjusting 
the speed, halting extraction, evacuating the distributor. 
In the caee of s variation of level in the in1ot mould 
adjust the flovrate from the distributor. If despite 
everything the level still variee adjuet the speed of 
extraction. !f these two action• are found to be 
in3ufficient, halt the extraction or evacuate the 
diatributor. 

Hust maintain a constant level in the ingot moulda. To 
do this, adjust : 

- either the nozzle f lovrate, 

- or the 1peed of extraction of the 1lab. 

2 

x 

x 

x 

x 

x 
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• 
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Position CASTER, C.C. 

5. Evaluation of the requirements I Requirement ratings 

S. 2. Behaviour 

5.2.1. 

Degree of 
vigilance 

s.2.2. 

Degree of 
contrast of 
the useful 
information 

S.2.3. 

SUB-TOTAi. 81havi1iur 

The level of the molten steel in the ingot mould must 
remain constant. Incidents of piercing or irregular 
flovrate can occur at any moment during casting ••• 

S~arks, dust due to the covering powder and visual 
fatigue all lead to difficulties in perceiving the 
height of the meniscus. 

In the case of piercings or halting of extraction evacuate 
tha distributor if the nozzle remains blocked in the open 
position. Overflowing : evacuate the personnel, reduce 
extraction, order the evacuation of the distributor, spray 
the foot of the biller. 

Page 8/10 

C:ode 17 

PRODULllON 

l 4 

x 

x 

' 

x 
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UNIDO No. l/84 CHAP. ll EVALUATION OF TIIE KEY FUNCTIONS 

Pusition CASTER, C.C. 

5. Evaluation of the requirements Requirement ratings 

5.J. Resronsib~lities/Povers 

5. J. I. 

Diversity of 
the activities 

5.J.2. 

Type of pilot 
information 
for others 

S.3.3. 

Diversity of 
the functions 
piloted 

S.J.4. 

Position of 
the external 
cont roll 

s.1.s. 
Precilion of 
i•putation of 
consequence1 

s. '.).fl. 

Preci1ion of 
directives 

Procedures of casting into ingot moulds with varieties 
of levels in the oierations. Varieties due to the 
type of sequences and to incidents. Regulation of the 
ingot iDOuld 

Specifying to assistants the materials and the quantities 
necessary for the worl-place. In the operations of 
regulating the ingot mould he directs the actions of his 
assistants. During casting, initiates the activity of 
his assistants. Informs the operator of castini 
incidents. Conditions the activity of the work stations: 
ladle caster - billet cutting. Directs the movements of 
crane driver when positioning - covers - materials. 
Initiates activity in refractories shop for supplies of 
material.i (at distributor workshop level). 

A11istants. Ladle caster. 
Cleaning team. Oxy-acetylene cutter. 
Crane driver - Refractories (fork-lift truck driver) 

The operations are followed up by a quality controller. 
The 1pe~d• are recorded on a diagr111. The action• 
undertaken have irrever1ible re1ult1 on the progre11 of 
ca1ting, particularly in regard to ~eading head incident•. 
The 1uitability of the regulation of the in¥ot l90uld will 
be 1een during it1 u1e. 

Work carried out by the ta ... 

Operational mode1 : i11po1ed by tha operation of the 
in1tallation, learnt by training on cha job. In the ca1a 
of incident• mu1t ad~pt hi1 re1pon11 to tha in1truction1 
received. Supplies hh work-place when • '." ·• of 
powder i1 in1ufficiant. 

,su~-TOTAI. Re1pon1ibilitiet/Pover• 

2 

x 

x 

x 

) 
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Position : CASTEi., C .C. Code 17 

PRODUCTION 

6. S1-.ary of the requir-nt ratings 

I 

Points % 

Sub-Total Knov-hov ll/25 52 

Sub-Total Behaviour 15/15 100 

Sub-Tota& Rupon•ibi l :ti .. /Poven 17/lO 57 

TO"'AL 209 
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:IHIDO No. l/84 CHAP. II EVAUJATION OF THE KEY FUNCTIONS 

Position FOREWl 0 CORTINUOUS CASTINC t1A.QII3E 

I) Objective : 

Page 1/10 

Code 18 

PRODUCTION 

To coordinate the activities of all the work atationa on and around the Continuous Casting machine 
so as to ensure the regular operation of the "casting" function. 

2) s ..... ry of the fuactiona 

Under the reaponaibility and the authority of the Shift For ... n he is responsible for 

- initiating, 

- ayncbroniaing, and 

- controlling 

the follovina oper~tions 

I. - The preparation of tbe distributor• (tundiab) and the casting lines, ensuring the supplies 
of stocks of .. tarials and part•• the re11DVal of va1te and the goud order ar.d cleanliness 
of the work-places. 

2. - Tlte tranafer of the ateel ladle• and treatment of the ateei in the ladles. 

l. - The continuoua caatina on the .. chin•. according to the laid dovn proar ..... by intervening 
in the event of incident• to return the line into ti0rkin1 order. 

He intervenes physically in these operation• whenever this ia necea1ary. 
in respect of the aubordinate personnel for tfbam be ia reaponsible. 

He haa a teaching role 

• 
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Position FOREMAN. C.C. MACHINE 

l) Diagraa of the relationships 

14) Supervisor, 
bil le'- store 

I)) Distributor (tundisb 
preparer. 
Continuous Castin& 

17) Ladie, tundish and 
inaot 11U•Jld 
caster• 
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Foreman. 
Steelmaking 
furnace 

-• • .. 
• ... ... 
"' ... ... -... 
0 • • i:: • 0 -... ... .. • u - • ... ... 
0 • .. .. .. • • ... u • i:: c: 0 • u .. .. ... 
0 

18) FOltDIAN, 
CONTINUOUS CASTINC 
HACRINE 

16) Crade 
adjuster 

19) Cabin 
op.rrator, 
c.c. 

Page ::110 

Code 18 

PRODUCTION 

Energy 
Department 

8) Shift foreman. 
C.C. H.Pintenance 

IS) Supervisor, 
c.c. 
Utilities & 
Auxi I iar iu 
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UNIDO No. l/84 CHAP. II EVALUJ.TIOK OF THE IEY FUNCTIONS 

Position FORDWI, C.C. MACHINE 

4. Details of the fimctions 

4.1. Preparations 

4.1.1. Preparation of the distributors 

- the tasks are actually carried out by the Distributor Preparers. 

Pase l/10 

Code 18 

PRODUCTION 

- The .. chine for-n specifies the type of nozzle to be used and ensures that the preparation of 
the distributors .. de available for castiDS bas been correctly carried out. The checks to be 
.. de relate to : 

the surface condition of tbe stopper rods, 
the -cbanical state of the 110v-nts of the st.:>PF•lr rod, 
the apparent state of the &unitins, .. sonry and seatiq bricks, 
the llOuntins of the nozzles, 

• the state of the covers, 
etc. 

In the case of draver-typ-. distributors he checks the hydraulic systea, the percentaae of openin& 
of the drave~ the presence of the riqs, and checks th<! argon circuit. He follows up the 
stopper rods and draws up a request for intervention for those sent for repair. 

- He has the distributor placed on the trolley, after checking the state of the condition of the 
scales (vei&hins the steel in the distributor). 

- He eiYu:es that the distributor is centred on the line, before casting or at the heating station 
vith a aauge. 

- He regulates the heatina of the distributors as a function of the tiae before casting and the 
type of gas. 
Use of a py?"ometer to .. aaure the ta.perature. 

4.1.2. Preparation of the casting lines 

- the operations cited below •re carried out by the line for ... n, the distributor ca1ter1 and the 
a11i1tant1. The .. chine for ... n coordinate• their activitie1 and carries o~t the control 
operations. 

!!!!2!!..!!-1!!1~-!!!!!li-52!!!~! 
atate of the copper plate• and the COSlb~, 
check on overall taper (thickne11 aauae to l/lOOth) and individual taper• (gause, alidina foot) 
If necea1ary adds ahima to t~ickne1a, 
verification of the 1pacin1 of the f•~••• 
check• on the water prea1ure1 and flovrate1 (&auae1). 

Lxee!!...2!..s2!!!!2l~!!!..! : 
de ~tion of fi~•ure1 in the 1rille1, 
control oZ ali11111ent of the raap1 of jet1, 
control of fl0Vi'ate1, 
verify Halina of th • .- water bou1. 

• 
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In the - vay be checks the alia-nt of the zone I ingot -uld. 

Page 4/10 

Code 18 

PRODUCTION 

- The observation• -de during these various checks are noted ~n the doc-nts. On the basis of 
the ano11aliea noted the for~n takes the necessary ateps. in conjunction vitb the preparation 
t10rkabop. to change an assembly. 

- After the assemblies have been returned to the lines be check• the presence of the protective 
beads and the correct execution of the operations for "preparation of the leading head". 

lfote : Preparation of the casting Ii-• ia carried out after every c.-asting. whether or not there 
baa been a change of fo~t. setting to fo~J being coiaplet1entary operations. 

4.1.J. Supeliea and cleaniag of the tft>rk=place 

- Ensure that the t10rk-p:ace ia supplied vitb stoclta as a function of the t10rk progr-. 

- Order the uteriala necessary for these supplies fr- the Cener.Jl Service•. 

- Have carried 01· .. all the operation• of cleaning. caating floor. ladle treat-nt, stand-by table, 
as a function of the availability of personnel and the state of the premises. Ensure the 
r~val of the scraps in the pit. 

4.2. Treatment in the ladles 

4.2.1. Ira91fer of the ladle• 

- At the 1tart of the shift be eatablithea a provi1ional order of operation• for continuous casting 
•• • function of the production proar ..... 

- The tft>rk of preparina the t10rk-place having been carried out he requests the .. tal from the production 
1ection (in the cate of 1equential ca1tia& he uy a1k the 1teelmaking 1ection to hold back furnace 
operation 10 a1 to avoid any break• in cattin&)• 

4.2.2. Treat .. nt in the ladle 

- Check• tbe level of the bath. In the event of exce11 drop• tn the pit frOll the overflov. 

- Yerifie1 that the ana'y1i1 of the tteeluking ,..,1. i• in accordance vith the araJe requeated. 

- Hat the treat~nt operation• carried out by the grade adjuater. giving hi• attention to the 
te11pt1rature of the bath (too bi&h ~•crap; too cold ~exothel'llic povder) and on the analy1i1 
(injection of al111ini1111 or carbon). 
Caating on tba 1tand-by table : add! covering povder, ca1ting out1ide t..,erature range : 
1tirring the ateel with the "d1111111" are decision• taken in the event of incident•. 
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Position FOREt.AM. c.c. tlACllil!IE 

4. J. Casting in tbe ingot 110uld 

- initiates tbe activities of tbe folloving work-stations 

ladle caster. assistant. 

aachine operator. distributor caster. assistant. 

- coordinates tbe actions of tbe post• linked vitb tne process 

bringing up tbe ladles on tbe pivoter • 

• c•sting in tbe distributor. 

casting in the ingot 110uld. 

changing tbe distributor for sequential casting. 

Page 5/10 

Code 18 

PRODUCTION 

- intervenes in tbe event of an incident (110difying tbe casting speeds. shutting down a line. 
110dification of tbe spr•y curves. etc.). in tbe event of piercing gives directives for the return 
to order of tbe lines (cutting tbe slab vitb blov-laap. cleaning. ch..-cking the stands and the 
spray fr-a). 

A computer gives inforaation to the operator and the aachine foreman on the casting speeds 
and the spraying curves. 

I 
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Po•idoa FOIEIWI. C.C. MACllillE 

5. Evaluation of the require.eat• Requirement rating• 

5.1. 1--bov 

5.1.1. 

la1ic aeaeral 
and tecboical 
"-vleqe 

5.1.2. 

Suppl-atary 
vocational 
t.vledae 

5.1.l. 

Diver•ity of the 
tecboique1 uaed 

S.1.4. 

type and complexity 
of the intellectual 
proce11in1 

s.1.s. 

Type and C09flaicy 
of the physical 
action• 

::lUl-TOTf,L 

a) BTS level. 

b) Iron and •teel training of FAHECI" type (Steelllaltia& 
option). 

Steelllalting experience de1irable (6 J1Dntbl) 
~raining in polt of Read of line operator (aini- I year) 

Tecboique 1pecific to continuou1 ca1tina. linked vith 
1pecific .. talluraical technique• (treat .. nt). 
refractorie1 (di1tributor) ... cbanical (inaot mould 
reaulation). 
Diatinct procedure accordiag to 111trk 1tation. 
Trut•nt in the ladle. 
Casting in the ladle and in the inaot 80uld. 

Coordinate• tba activity of the variou1 po1t1 a1 a 
function of tba biportaac11 of the 1equence in hind. the 
te11perature of the 1teel and the extraction po11ibilitie1 
(•P••d). Aa a functio~ of delay1 11111t adopt waiting 
10lution1 in reaard to the technical conatraintl 
(te11p•rature of the bath, di1tributor, etc.). 

U•• of aau .. 1, ji11, 1li~i111 caliper1. 
Intervaae1 t.-,orarily, in the ca1e of incident•, in all 
operadone. 

2 
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POllDWI, C.C. MACHINE 

5. Evaluation of the requil"wnta llequireo.eat ratings 

5.Z. Behaviour 

5.Z.I. 

Dear•• of 
viailuu:e 

s.z.z. 

Dearee of 
contrast of the 
useful information 

5.2.). 

Response 
tiM 

SUI-TOTAL 

Intervenes in the eYent of incidents in all the post• 
falling under his authority. 
••t anticipate t ... poHibilit' ·1• of orpnisational 
incidents or physical accidents <~afety) 

ff.as the , ... difficulties of perception as his 
subordinates, but in an episodic Maner 

Rapid decisions vith a view to avoidina shut-downs 
in production. 

hhaviour 

2 
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Cod• 18 

PROOOCTION 

) 

x 

s 

x 

x 
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UllIDO llo. l/84 CHAP. II EVALIL\TION OF T1IE KEY FUllCTIOICS 

Position FOREMAH. C.C. HAC11INE 

5. Evaluation of the requiraients Requir ... nt rat~ng• 

5.J. Responsibilities/Powers 

5.J.I. 

Diversity of the 
activities 

S.J.2. 

Type of pilot 
information 
for others 

5.J.]. 

Diversity of 
the function• 
piloted 

S.J.4. 

Po1ition of the 
external control• 

s.1.s. 

Precilion of 
i8Putation of the 
con1equcnc11 

S.J.6. 

Precilio .. of 
the directive• 

Distinct procedure according t~ the work 1tation. 
Treac.ent in the ladle. 
Casting in the ladle and in the ingot -uld. 

Coordinates the activities of his subordinates. 
In the event of incidents 1pecif ie~ the -difications 
.. de to the process : 
- change of di1tributor. 
- 1t1nd-by casting. 
- treacaent in the ladle. 

9 subordinate po1t1 
I 1uperior po1t (Shift Foreman. C.C.) 
3 equal po1t1 
Relationship• vith •teel .. king. General services. 
Maintenance 1ervice1. Metallurgical and quality control. 
Safety. 

Adapt• the in1truction1 a1 a function of ob1arvation1. the 
re1ult1 baina perceptible durin& the , ... 1hift. 

Function of 1hiit tr1inina directed tovard1 cha , ... 
objective. 

Adaptl bh action1 to the incident •ituatlou. vbathar in 
ct .... nuf acturin& proc••• or at 1ca1l .. kin1 1 .. 111 : 
1ton-c011plJin1 ladla1 of •teal, lack of .. cal. pi1rcin1 
durina ca1tlna. etc. 

SUI-TOTAL le•pon1ibiliti11/Potr1r1 

2 

Page 9/10 

Code 18 

PRODUCTION 

J 4 

x 

x 

x 

x 

x 

5 

• 

• 
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Code 18 Position : FORDW1 0 C.C. MACHINE 

I PRC!OUCTloti 

6. s-ry of the resuir-nt ratings 

Points % 

Sub-Total lnov-bov 18/25 72 

Sub-Total Behaviour l]/IS 87 

Sut-Total Responsibilities/Pover1 19/]0 6) 

TOTAL 222 

' 

' ' 

' ' ' 
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111100 No. 3/14 CHAP. II EVALUAnml OF THE IET FUMCTIONS 

Position CAllll OPDAtoll. COln'IllUOUS CASTlllC 

I) Objective : 

Page 1/10 

Code 19 

PRODUCTION 

To initiate at the appropriate tille. and to coordinate. all the activities vbich 11o1ke it 
poaaible for che continuous caatina to operate in complia1K.e vith the pro1r .... a and the rule• 
of production • 

.... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- -

2) s-a of the functions 

Under the autbority and reaponaibility of the c.c ... chine(•) for ... n. from wbota be receives 
at the start of tbe shift the caatinaa progr .... and the special instructioll8. he is the brain 
(intelli1ence and ...ary) and the nerve centre (transaiasion of orders) for tbe continuous casting 
production te•. beiq in CoJntinuoua dialogue with th< continuous castina -rk stations and the 
peripheral production and services posts in order to receive information. to give instructions and 
to control exe~ution of these instructions. 

His prin~ipal tasks relate to : 

- the preparations for caatin&•• and 

- the conduct of sequential castings, 

when his direct nspauibilitr is enpaed above all in the correct chronoloay of the "ti- sianala" 
1iven to the executant1. 

He traina qualifi1d paraChlnel in the function of carryin1 out "control rounds". 

• 
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Poailion CABIN OPERATOR, C.C. 

]) Diagram of the relationahipa 

17) Coatinlll'us 
casting 
iiae 
casters 

13) Distributor 

preparer 

15) Supervisor, 
Utilities 2nd 
auziliaries 

Grade adjuster 
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f.VALUATIOM OF THE ICEY n'HCTIONS 

Travelling crane 

drivera 

c 
0 ... .. • • ... .... ... .. 
:I 

• c • .. 
u 
ec c ... ... ... 
• > 
.:: .. 

19) Cabin operator, 
Continuous 
CHtinjl 

Possible assistant 
Cbeina trained for 
the function) 

Page 2/10 

Code 19 

PRODUCTION 

For-n, 
steelmaking 
furnace 

14) SUj>ervisor, 
Billet 
strre 

Oq-acetylene 
cutter 

Laboratory and 
Quality control 

l 
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Position CABIN OPERATOR. C.C. 

4. Details of the functions 

4.1. Preparations for castings 

4.1.1. Preliminary operations 

- 186 -

EVALUATIOll OF TllE KEY FUNCTIONS Page l/10 

C<>de 19 

PRODL'CT' ON 

- Receives the production progr--..es. 
tbe billets. 

The latter specify the grade required and the format of 

- Initiates. if necessary. the change in the format of the ingot 111>ulda (distributor caster) and of 
the leading bead. 

- Pre-sets the water pressure and flovrate on the control desk as a function of the speed of 
extraction required by the for.at. Informs the lines supervisor co~~erning the choice of the 
>1ater circuits. 

- Obtains inforwiation from the various production stations regarding any technical impossibilities 
in casting or extraction: repairs. breakclovna, lack of supplies of materials, remaking of the 
leading heads not carried out. etc. 

- Orders from the ateel .. king unit (operator) one or 111>re ladles, specifying the grade of steel. 

~ : The aa.e grade of steel and the •- format .. kes sequential casting possible (t- or more 
ladlH). 

- Check• the availability of the stand-by casting. 

- The steelmaking operator will specify the commencement of steel .. king in the furnace and will 
confirm the end of this operation. 

- Takes note of the results of the analysi1 of the steel (print-out). 

- Verifie1 conformity with the characteri1tic1 required. If the1e do not fall within the rolerances 
allowed by the ranges the 1teel11aking unit i1 to be asked to carry out a re-adju1t•ent. If this 
i1 found to be impo11ible the ladle i1 to be refu1ed (after agreement of the Shift Foreman). 

4.1.2. Initiation of the activitie1 of the following work stations. and for the de1ignated operations (not 
given in chronological order) : 

Casting crane 

When the ladle i1 received the operator a1k1 the crane driver to carry out the wei&hing operation after 
havin& entered the CHtin1 nmber on hil "weighbrid&e de1k"• with the tare. the e1timate of the 1lag 
and the number of ladle1. Thi1 information i1 1ent throu1h from lteelmaking. The 1ro11 and net 
wei1ht1 are di1played. Pro~ the1e the operator calculate• the length of the billet by line (weight 
per metre, according to format). 

Cutting the billet• 

In the absence of indication• to the contrary the len&th of the billet• to be re110ved i1 1iven by 
the cabin operator from the total length of the billet and the rules for the optimi1ation of 
cuttin& (taule). 

• 
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Poaitioa CABIN OPEIATOll. C.C. 

Coatinuoua caatiag platfora operative 

- ll'7 -

EVALUATION OF THE KET F'INCTIONS P.1i;e 4/10 

Code 19 

PRODUCTION 

Receive• tbe aignal for traaafer of tbe trolley and the aignal for the removal of the l;.le to 
tbe pivvter. 

- According to the temperature. the aluainiua content aa known by the analyses at Steelmaking level 
and tben at ladle tr~atment level. the operator decides on : 

• tbe veigbt of additional aluainiia necessary. and the corresponding length of ribbon • 

• the veigbt of scrap to be added to obtain the required temperature (temperature too high) • 

• the duration of argon aixing. 

- He traa .. its theae results to the platfora operative vho is responsible for t~ir execution. 
together vitb taking th.! temperatures and the supplraentary saaples. 

Leading head preparer : 

Initiates the beating of the heads and their introduction into the lines (operator signal). 

Distrit~tor caster : 

Pre-heats nozzle and distributor. 

Ladle cuter : 

Ensures the positioning of the ladles. siaple casting or sequential casting. 

4.2. Tasks carried out during casting (in sequence or not) 

With the ladle positioned ov4r the distributor the operator requests confirmation of casting irom all 
the posu. then gives "authorisation to cast" to the ladle caster. The latter starts casting into the 
ingot aould, via the operator, as soon•• the required level is reached in the distributor. 

- Inforas the distributor caster as to the desired extraction speeds (def1ned by the hierarchy). 

- Supervise• the water presaurea and flovrates (•peed variationc, incidents). Adjuats them as a 
function of the speed of extraction. Speed reduced (or increased) by the distributor caster or 
by hiaself (according co Lhe temperature of the bath or the difficulties experienced during lhe 
oxy-acetylene cutting). 

- At the and of the ahift, and at the a~ ol casting, passes the information back to the various 
continuous CP.sting work stations and r. auuaes control from his desk. 

~ : All througt the casting, sequential or ot!lerviae, he informs all stations of incidents and 
lynchroniaes tiieir action• by way of his intercoa link. In sequ~ntial casting he takes care 
to ensure continuity in caating (the length forecaat by v•y of the linear speed indicates 
the length of tiae available to carry out the ladle treataent operations. Modifies th• speed 
as a conaaquanca cf this). 
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Po•it:ion CABIN OPEIAtoa. C.C. 

In the ewent of incident:• 

- Ill -

EYAWAnOll or tRE KEY PUllCTIOllS Paae 5/10 

Code 19 

PRODUCTIOll 

- To effe~t ... rae."'ICy •but:-dovas. iaa•far •• thi• ha• not Ileen done by tbe di•tributor caster. 

- Sub•equently proceed to the operation• for removing the bot billet. 

- As a re•ult of a •equence vbich ha• been •bortened in respect to the foreca•t production. fix 
tbe nev planniag for cutting the billet•. 

4.l. leport on ca•ting• 

- E•t:abli•h one report per ladle. 
•crap. 

In thi• report on the quantitie• of •teel - •laa - al~ini~ -

The time• : •tart of each operation. variation• in •peed. water flavratea. te.perature•. any 
incident• a~iaina on the line : cloaaed nozzle. difficultie• in separating the leading head. etc. 

- Shov bJ a diaar-. on a •hift report. the various operations against ti-. Mote the incident•. 

!:.!:.. : If the cabin ia provided vith a COllputer defining the coolina curves. opti•iaiag the cutti1111 
lengths. •pecifJing the values for treat.eat: in the ladle and retainiag in its _,rJ all 
the .. nufacturina rule• and inatruc:tioaa. thi• will facilitat• the .. terial ta•k• of the 
cabin operator vbilat: in no V&J dimini•hiag the level of profe••ionali .. required for hia 
function. vbich i• a key function. 

• 

• 
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1111100 No. )/84 OIAP.U EVALUATICfl OF TPE ICE.T FUtiCTIOflS 

Position CABIN OPEIATOR. C.c. 

s. [yaluation of the requirements Requirement rating• 

S.I. ICnov-bov 

5.1.1. 

Basic general 
and technical 
lulovlecf&e 

s.1.2. 

Suppl-ntary 
vocational 
knovledge 

S. I .J. 

Diversity of 
the techniques 
used 

5.1.4. 

Type and c011plexity 
of tlM! intellectual 
processing 

s.1.s. 

Type and COllplaxity 
of the physical 
actions 

SUl·TOT~L Knov-hov 

Secondary education - IAC leval 

Ezperience in all the poat• involved in continuous 
caating : 6 llOntba 

Training in the poat 

Iron and ateel technique• : continuou• caating -
operating regulating panel - u•e of a computer. 

Adainiatrative : caating and abif t report•. variation• 
of the procedure• due to the diveraity of the poaaible 
incident• vith their conaequencea on the preparation of 
the aequence•. caating and the general planning of the 
operations. 

A9 a function of the inatructiona and the objectives of 
the production he auat evaluate the operational 
information ao aa to drav up the neceaaary adjuataent• : 
quantity of aluainiua and acrap. •peed of extraction a• 
a function of incident• or of the nece••ity to enaure 
continuity in 1equential ca1tin1. 

Svitchina : adjuat .. nt of flovratea by handvti.el1. 
Manual dexterity on control deak1 and keypad1. 

2 

I 
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Code 19 

PRODUCTION 

) 4 

J[ 

I 

I 

I 

s 

• 

• 
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UNIDO No. l/84 atAP.n EVALUATION OF THE llY FUNCTIONS 

Position CABIN OPEIATOR. C.C. 

5. Evaluation of the requirements Requirement ratings 

5.2. Behaviour 

5.2.1. 

Degree of 
vigilaace 

5.2.2. 

Degree of 
contrast of 
the uaef ul 
information 

s.2.1. 

IHponae 
t'-e 

SUI-TOTAL lahaviour 

Supervision of the flovratea. pressures and temperatures 
of the cooling water. An incident aay occur at any 
11e111ent during casting. 

In regard to the indicating equipment and the actions of 
tbe executants there is an analogy vith the control tover 
of an airport. 

Perception of the information on a synoptic panel. on a 
dial, a diagr .. or a listing (paper or VDU). 
Permanent intercom. 

High level of alertness d ... nded in the appreciation of 
_very diverse types of data. 

Ellergancy ahut-dovna on incident• if any reaction on the 
part of the caster ia i11pOsaibla. In the avant of an 
a11011aly in the cooling of the billet ha must react 
instantaneously (ahut-dovn, adjustment) 

2 

Page 8/10 
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PRODUCTION 

) 4 

x 

s 

x 

x 
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UNIDO No. 3/84 CHAP. II !VALU&TIOlf OF THE u:r FUllCTIOtfS 

Poaitioo CABIN OPEUtoa. C.C. 

5. ~valuation of the r-.uiremeota Requ~rement rating• 

5.3. Reapaoaibilitiea/Povera 

5.3.1. 

L;venity of 
tbe •ctivitiea 

5.3.2. 

T,,e of pilot 
information 
for otbera 

5.3.3. 

Diversity of 
tbe functions 
piloted 

5.J.4. 

Position of the 
external cootrola 

5.3.S. 

Prechion of 
imputation of 
tbe conaequencH 

5.3.6. 

Precision of 
cbe directive• 

a) Cnnceptual : eatablialmeot of the detailed 
cbronolou and the tecboical instructions for eJ.l 
the actiYitiea in Cootiouou• Caatina and at the 
periphery. 

b) Initiation and.cnotrol of ezec:utioo on behalf of bis 
hierarchic auperior. the C.C. Machine(a) For ... n. 

Platfora operative : quaotity of auppl-ntary addition•. 
calculated froa the composition of the bath or of the 
te11perature. 
Ladle caster ~ apeed of extraction (llOclify the rule• •• 
a function of incident• durina oxy-acetylene cuttins; 
determine the lenath of tba cut as a function of the 
total theoretical lenath. 
S.._,erviaor of utilities : resulation of the cooling water. 

- C.C. platfora operator• (line for-n). 
- Ladle and distributor (tundiab) caatera. 
- Billet cutter. 
- Steelaatina Platfol'll. 
- Caatina crane. 
- Leadina bead and diatributor preparer•. 
- Supervisors of electricity and fluids. 
- Grade adjuater. 

Tba non-coordinated initiation of the actiYitiea of tha 
posts within tha process would create a discontinuity 
ia aaquantial CHtina•· Thia would oaly appear in tha 
proceHin& of tha product. 

Ba must. H a fuaction of tha instructions and tha 
production objective•. avaluate tha operational info .... tion 
so •• to drav up tba neceaaary adjuatlleata : 
quantitiea of al1111ini1111 or acrap, apead of extraction •• 
a functioa of incideata or of tha neceaaity to ensure 
continuity in aequential caatin&. 

Proar .... 1 fixed overall by tha Shift For ... n. leavina 
liberty to eatebliab tha allocation of a batch (by 
coacerted action vith tha 1teel .. kln1 unit). Initiation 
of tha fi .. d operations. Adju1t11a11t of tha 1peeda of 
extraction •• a function of tha probl .. 1 encountered 
(incident• durina caacina or vhan cuttina cha billet•). 

SUI-TOTAL llc1pon1ibilltlea/POW9r1 

2 

I 
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Code 19 

PRODUCTION 

3 4 

I 

I 

5 

• 

, 

' 
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111100 lo. 3/84 CRAP. II !.VALUATIOK OF tllE IEY FUMCTIOKS 

Po.it ion CABlll OPDATOB., C.C. 

Po iota 

Sub-Total 1--mv 15/25 

Sub-·Total Behaviour ll/15 

Sub-Total a.eponaibilitiaa/Pover• 19/30 

TOTAL 

Page 10/10 

Code 19 

PIODUCTION 

60 

87 

63 

210 

' 
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UMlDO No. l/84 I CHAP. II I EV#.LUATIOK OF THE llT FUHCTIOICS 

Poaition SHin FOllE!WI • COllTillUOUS CASTING 

I) Objective : 

Page 1/10 

Code 20 

PRODUCT I OK 

To ensure that the production, aa laid dovn in the progr-•. i1 achieved by coordinating 
the activities of bia 1ubordinatea, providing tbe. vitb technical and/or pbyaical aupport 
according to the nature of the incident. 

2) S....ary of the function1 

a) To initiate and to follow-up the operations involved in the production. identification 
and storage of the billet• produced fr0ta the lacllea of liquid steel (direct responsibility}. 

b) Adainiatrative M>rk and personnel aanage.ent (direct reapc.n1ibility). 

c) To ensure the continuity of the continuous casting operations froa one post to another 
and alao up1tre .. (ateel .. kin&) and do'1natre .. (rolling): indirect responsibility. 

• 

, 

• 
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Position SHin FOIEltA."f, C.C. 

l) Diagr .. of the relationships 

Shift foreman, 

Steel .. king f~H) 

'• ,, 
' ' Dep•rt-nt of 

Social 
Secudty 

,'I 
' I ' 

Production 
off ice, 
Stl + CC 

Metallurgical 
and quality 
co:itcol 

18) Foreman, 
C:C machine 
No. I 

Ditto No. l 

' ' • • 
\ 

, ' I 
I 

14) Supervisor, 
billet ttock; 
identifi.:ati?n, 
cutting and 
1t11r11ge. 

• • -'1:1 

" -- . . -• '1:1 .. " . --. 0 S! .. .. 
• i:: ...... 
• i:: 

" .. .. 

'\ 

' '\ 
\ 
\ 
\ 

r.aa'!ty pit 

Code 2fl 

PRODUCTION 

Energies Departme~t 
(oxygen, argon, 
cooling water, etc.) 

General services 

Supplies of cav materials 
(powders, aluminium, etc.) and 
refractories (nozzles, 
bricks, etc.) 

II) SH/CC Maintenance forc111an -
emergencies and maintenance 
progranaes + manageaient o! 
sectoral safety stocks 

Shift foreman, 
CC maintenance 

preparer 
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Poaition : Sl.LPT FOIEllAlt, C .C. 
Code 20 

PIOOUCTIOll 

4. Detaila of tbe functiona 

4.1. To iniliate and to foll~ tbe billet .... ufacturiaa operatio ... froa tbe ladlea of liauid 
ateel, and to ldelatlf1 and at~r• tbe b~•le:a. 

4.1.1. pbtainin& infonaation 

4.1.2. 

- To note tbe infonaation, obaenratioll8 and incident• recorded durina tbe previoua shifts aa 
notes in tbe ahift 101. To diacU11a tbeae vith tbe outaoina shift for-n. 

- to obtain infonaation on tbe forecast caatina• for tbe ahift. Proar- drawn up bJ tbe 
bead of production, apec:ifJiDI the arade of ateel, the number of caatina• and tbe fonaat aacl 
lenath of tbe alaba. 

- to r .. ueat hia aubordinatea to wrn hia of llDJ --=aliea noted on the line • . of a breakdown 
in auppliu (povdera, almini•. acrap, noszlea, etc.). If there ia •DJ doubt as to tbe 
atate of tbe linea the for•an ia to arraaa• for a aimulated caatina (all phe••• beina 
cc.plied vith: introduction, apeed, c-Una). 

- to ensure that the refractoriea depart11ent baa a auff icient ......_r of diatributora and ladle• 
(in the caaa where continuoua caatina tloea not have prioritJ). 

- to verif1 the prannce of atancl-bJ inaot .,ulda (connntional tn>e). 

Initiatiaa the activitiea 

- Indicate to the caater the caatina• to be carried out (eccordina to BP proar .... ). The 
latter vill then start up the unufacturina proceaa and the preliainary operationa : 

• requeatina ladlu fr- the ateelukina aection, 

• int~oducina the leadina bead• after beatina, 

• tranaferrina the ladlea, 

• treatina the ateel in the ladlea, 

• canina. 

The for-n vill aaaiat vith and check all tbeH oparationa and will intervene in the event 
of incidanta or in reaolvina a technical difficultJ. 

ix.,le• '~ the probl- encountered at work 1tation levela : 

OJ!erator : 

The cbarp approacbec the li•ita of the raqe1, ta.perature, compoaition of the bath. 
1'.eturn of • ladle to the atnlmakina Hctioa or to the 1tand-bJ caatiq, aft.er traat .. nt in 
the ladle (t..,.ratura too low ••• Ao!Aptadon of caatina toeeda to the technical probl­
encountered or to incidenta). 

rreatment in the ladle : 

DifficultJ in the introduction of al•ini• or 1tirrina with ar.100. 

• 

, 



I 

- 197 -

lllIDO llo. l/14 CR•P. II EVALUATIOll OF TD IE'f PUllCTIOllS •• ,. 4/10 

Poaition : SHUT POmDW1 0 C.C. Co.le 20 

PIODUCTIOll 

4.2. 

4.2.1. 

Ladle caater : 

lotation of piwoter defectin0 fixiaa of the aoulea to the draver diff icult
0 

cloaiaa of tbe 
aozale drawer impoaaible. etc. 

Caater diatributor : 

Difficulty in .. intainiq a conatant lenl. Overfloviag0 pierciaa. evacuation of diatribut~r 
duriaa incident. 

Line aUrYeilll!!!S! : 

Lack of preaaure on a atand (ahut-dOWD of iaata\lation or caatiq)
0 

lack of cooliaa of 
roller•. etc. 

Preparation of bead : 

Difficultiea in preparation (inaertiaa - dryiaa). 

Oaidation : 

In tbe caae of a blovtorcb incident .i- dovn tbe line vith poHible unual cut-off. Control 
of leagtba (aDDOtated proar-) • 

.!.f.llet atock : 

Stock area overloaded. Difficultiaa in cleariaa tbe billeta. 

!!:.I:. : in tha caae of •-auential caatina. aecaaaitatina tbe uae of two diatributora aucceHively, 
the for-n vill apecify and order the procedurea. 

- in the event of pierciaa of a lina to oraaniae tbe operation• for releaaina the alaba. cban1in1 
tbe iaaot moulda and zone I if neceaaary. 

- cbaqH in forut are placed under hh reaeoaaibilit1: alia-nt and conicit7
0 

vhich i.,u .. 
riaoroua control on hia part. 

- varifyiag the preaence of the .. tariala naceaaary for the caatiaa•. and anauriaa auppliea. 

- carryiaa out the operations of claaniaa the workabopa. 

- reportiaa to hia superior• •DJ incident• encountered and. where cecesaary
0 

aubllittina propoaala 
for modificacioaa. either technical or relaciaa co work atationa. 

Alllliniatracive work and perao11Pel .. naa ... nt 

ruactioaa relatiaa co vork .. Dag!!eDt 

- rHponaible for 19rao-1 d•keepiaa. 
- planaiaa holiday• in hia c .... 
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- granting c~naatory time off in such a vay aa not to create disruption in the depart-nt; 

- training personae~ for -rlt atationa. Inforaing them aa to the technical rudi-nu and 
training them in 1afety; 

- notifying them of the safety rules. and auperviaing their application; 

- auggeating poaaible promotiona to their auperiora. vitb plans for supplementary training; 

- proposing aenctiona. 

4.2.2. - Function• relati!!f to aclaini1trative -rlt 

- Drawing up the shift report: reports on activities. vith observation•; 

- reporting in the "lacllea logbook" the ntmben and the rea.sona why these ladles -re returned 
to the ateelll&lting section; 

- drawing up : 

a) tbe reports on incidents (piercing. overflova. etc.). 

b) atatement1 on pby1ical accidents (1pecifying the circ~tancea after a prel: 2inary 
enquiry). 

c) "witiulravala fr.,. stock" note• (general service•). 

d) "per1onnel leaving" note•. 

e) reque1t1 for intervention• by the .. intenance aervice1 (r~pair1 or llC>dificationa to the 
equip11ent) and froa the transport 1ervicea (order• for trucks). 

Reporting, in the log. the orders in band (follow-up by For-n). 

4.]. Enauri,.. the continuity of the continuous caatift• operations fr- one ahift to another and 
also between upatre .. (ateel.-king ae~t1on1) and dovn•tref! (rolling •illa) aa indirect 
reaponlibil ity. 

4.].t. Avarene11 of being the .. •ting point betW11en the production activitiea (•~•~l produrtiun) and 
the .. tal converting activitie1 (ateel foraing), operating according to different ~ate• and 
proar-ing norms. - -

4.l.2. Anticipatina. by .. °' of excbanaing inforution with the Shift For-n in c1'argc. c.f nael .. king 
and the Shift Por ... n in char&• of rollina, the po91ibilitia1 of pulh-pull op.cration, and 
.. kin& provi•ion for •uitabl~ .. a1ura• for avoidina thia. 

4.3.3. Analysing tba proareH of previous ahift(•) and indicatina, for tlr: fot;;.•Nina ab_'ft(eJ, the 
acen,..·,. for poHibla incidenu, with the propoHd r-diaa. -

4.l.4 ... queating, where necHHry, deciaion• fr- the Head of O.perc.anr. EngbaH(ot) by Jiving 1uccinct, 
but precise and esact, indication•, correctly evaluated ln reprd to chei1" iipo~·u-nce. 

, 

• 
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5. Evaluation of the re,uir ... nt• llequir ... nt ratiag• 

5. I • lno.rhov 

5.1.1. 

la•ic aeneral 
and technical 
"-ledge 

5.1.2. 

Suppl ... ntary 
vocational 
lmovledge 

5.1.J. 

Divenity of 
the tecbniquu 
u•ed 

5.1.4. 

Type and 
c-plexity of 
intdlectual 
proceHin& 

s.1.s. 

Type and 
complexity of 
the pbylical 
actions 

SUI-TOTAL ICnov-hov 

a) ITS ia -t•llurgy 

b) Iron and steel traiaiag of the PAMEClt type. 
•teehlaltiag speciali•ation 

Experience ia a steet..ting po•t de•irable. 
Experience ia any contiauoua castina post• and -re 
particularly aa operational function. 
Experience •pread over •everal year•. 
El ... nt• of accountiag. 

Specific technique of coatiauou• ca•ting, calling at the 
.... time on knovledge of •teel ca•tiag, rollina (slab 
extraction), engineering (oxy-acetylene cuttina, iagot 
regulation), stock aanagement &SM. control and personnel 
.. nag ... nt. Control and intervention in variou• 
technical post• (ladle treatment, ca1ti111, line •upervi•ioa, 
oxy-acetylene cutting, •lab store). Varied •ituation• 
during incident• and an e••ential under•tandiag of •teel­
.aking probl .... 

Hu•t oraani•e, as a function of the production proar ..... , 
the vork of the teaa vhil•t takina into account the 
per•onnel present, the availability of the d:•tributors 
and ladle1, the 1teel .. kina po••ibilitie• and the 
temperature and quality of the bath. Hutt coordinate 
the v1riou1 action• a• a function of incident• and the 
1ener1l operation of the line. 

Adllini1trative vork. 
Intervene• taaporarily in the avant of an incident, in all 
the functiona, in all the operations, but -r• particularly· 
in the control of the linaa (control paoal1). 
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5. Ewalaatioa of tbe l'!quiremeat1 lequiremeat ratiaa1 

5.2. lehllriour 

5.2.1. 

5.2.2. 

Dep-11 of 
coatraat of the 
U1aful 
iafor.atioa 

5.2.3. 

laapoDN 
tima 

IUl-TOTAL leh1vlour 

To iate~ ia tbm -t of aa iacideat. ia all -rk 
1tatiOD9 oa tbe li-. aad particularly at tbm lEdle 
aad tbie Clatiaa diatributor po1itioD1 (ri1ka of pierciaa. 
of oqrfloviq). 

Baa tbe 11me diff icultia1 ia parcaptioa aa bia 
1ubordiaatea0 but ia aa episodic --r (Ila& 
diacrillia1tioa. leTal1 ia tbm iaaot 111>ulda. etc.). 

llu8t cllcide rapidly oa tba actloa1 to IN undart1kan in 
ordar to aYOld : 
proloaal111 1butd..,....,. of produccloa -
daDJ1rou1 1ltuatlon1 (rl1k of plerclaa). 

Page 8/10 
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5. Evaluation of the requirement• I Requirement ratias• 

5.). &eaponaibilities[Povera 

5.).1. 

Di-rsity of 
tbe activities 

5.).2 

Tne of pilot 
inf or.at ion 
for others 

5.3.). 

Diversity of 
functions 
piloted 

5.).4. 

Position of the 
external 
controls 

5.).5. 

Precision of 
iaputation of 
conaequencea 

S.J.6. 

Precision of 
directives 

SUB-TOTAL 

Checks and intervenes in tbe varioua technical post• 
(treatment in tbe ladle, caatias. auperviaiaa tbe li-•· 
oxy-acetyle- cuttias. slab store). Various situations 
duriaa incideata vitb essential understandiaa of ateel­
.Uiaa probl-. 
Hanas-t and trainins of the production personnel. 

C4-ordinatea the activity of subordinate• as a function of 
the wrk prosr- on incidents, inforaias the poau 
concerned aa to tbe modifications to be .. de to the 
proceaa : coolins - pressure - speed of caatias and 
re.oval - stand-by castin&. etc. After analysis orderin& 
ladle• frC111 the ateel .. tias section. Orderins .. teriala 
frC111 ::•-ral services. Inforains reprdin& modifications 
.. de to the prosr ..... 

12 subordinate roats. 
I hi&ber post (eqineer) and l equal posts. 
&elationabipa vith ateel .. kina ... tallursical control and 
quality control, aeccoral and general .. intenance, 
supplies, social affairs and safety, rolling •ilia. 

Kodif icaciona of inacrucciona integrated into the proceaa. 
The reaulta obtained by the •&enc ancl bis ceaa can only be 
co.pared vich the objectives eatabliahed for the aediua 
tera (aoae aoncha) 

Function aa for ... n in various posts located in the aaae 
process but vhich depend closely on different departaanca 
for their realis~tion (ateel .. king - refractories) 

Muat realise the .. nufaccurina forecaaca. To do chia auat 
adapt hia action• to the aituationa reprding incidents, 
whether in the proceaa of aanuf acture or at ateelaakin& 
level: non-conforaina ladles, ahortaae of .. cal, pierced 
ladles or ingot aoulda. Defective pressure or coolina etc. 
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• 
6 • s-ry of tbe requir-nt rat ins• 

.. 

Points % 

Sub-Total ~bov ' 20/?S 80 

Sub-Total leha•1iour 12/IS 80 

• Sub-Total leaponsibilitiea/Povers 25/10 81 

TOTAL 

I 
241 

' 

I ' ' 
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