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1. Introduction

The creation of the United Nations Industrial development
Organization(UNIDO) according to UNO General Assembly decision and
the reorganization of UNIDO in 1985 into a specialized agency-
shows that this organization has been given the central role in
coordinating the activities of the UNO system in the field of
industrial dzvelopment,

Traeining of industrial personnel occupies an important place
in the activity of UNIDO and one of the main trends in this eac-
tivity is planning and conducting group personnel training prog-
rarmes.,

An active part in carrying out industrial group personnel
training programmes within the framework of UITDO is played by
the USSR who well surpasses other countriecs in the scele of trai-
ning work it does.

L characteristic featurc of UNTDO progremnics for group per-
sonnel training in the USSR is that they are carricd out on & cor-
tinuous basis (annually). Some of the programmes arc carricd out
twice & year, i.e. in two batches. One of the most important prera-
rammes 18 the UNIDO international seminar - practical worx on the
iron end steel industry.

During the first group programme which has beon carried out
in 1965 in the Soviet Union 25 metallurgical engineers from deve-
loping countries have been trained, The programme is conducted in
two batches (spring and autumn). The number of participants ig
20 persons. The head organization is the linigtry for jron and
gteel of the Ukrainian Joviet Jocialist Republic at present time.
The base for conducting the programmes is the Zaporozhstal iron
and stecl works in Zaporozhje., The programme isg carried out on a

continuous basis, Till now about 800 gpecialists from 50 develo-
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ping countries have been trained. Working language-fnglish so far.

The aim of the seminar is to give developing countries assis-
tance in training national specialists able to control the metal-
lurgical industry. The training programme includes refresher cour-
ses for participants, study of progressive experience of Soviet
metallurgists in effective utilization of metallurgicel equipment,
modern industrial orgenization and improvement of the products'
quality.

Besides Zaporozhstal works training is carried out at other
industrial facilities: Krivorozhstal iron and steel works, ¥rivo-
rozhsky Central mining -cquipment repair plent, North mining-dres-
sing works and other works.

A distinctive feature of the seminar is that it can he con-
ducted in 9 specialities depending on the profession of partici-
pants:

-ginter production;

blast furnace procesas;

- metallurgical furnaces repair;

- gteelmaking;

- rollinz process;

- foundry process:

- metallurgical processes mechanical cquipment:

- instrumentation and automation;

- electric equipment.

The number of specialities is gradually increasing which im-
proves the seminar's flexibility in achieving its objectives, To-~
wever, this involves principal organizational problems which have
to be solved.

The iron and stecl seminar is being carricd out at a good

tecrmical level, however, a number of participants and UNIDO offi-

ciala ceiled for an improvement ard updating of ine courses'prog-
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ramme., For this perpose the present study is being conducted to
improve the programme of the UNIDO courses in the USSR for trai-
ning developing countries' engineering personnel in the field of

the iron and steel industry.




2. liain trends in the development of the iron

and steel industry

In the world practice the ferrous metals remain as before
the main structural materials contributing to the development of
the machine building, power, o0il, automobile and other industri-
es.

The most important current and for the visible future, task
set before science and engineering is to provide varicus indust-
ries with high quality metal.

In industrially developed countries the tendency for const-
ructing and building high unit capacity and highly productive me-
tallurgical units is still continuing.

Boosting the efficiency of the iron and steel industry rema-
ins as before one of the main tasks to be solved in many countri-
es. This can be achieved by increasing the dimensions of metallur-
gicel units together with the industrial concentration and specie-
lization, intensification of the production process with the use
of resources-saving technologies, automation, mechanization and
wide use of modern electronic computing facilities,

In the production of iron the main tendencies are intensifi-
cation of the blast furnace process aimed at boosting blast fur-
naces output, reduction in coke consumption, maximum utilization
of furnace useful volume, improving hot metal quality and the lo-
wering of sulphur and phosphorus contents.

The efforts of blast furnace specialists are concentrated
first of s8ll on the improvement of burden quality, incrcase of
blast temperature to 1350-1400°C, blast enrichment with oxygen up
to 35-407%, injection of natural gas and pulverised coal with the
blast increase of top pressure up to 3 atm, and others.

In the world practice the coke free metallurgy  has been do-



-8 =~
veloping in recent years, in particular, the direct iron reduc-
tion process.

The process of direct reduction of iron from ore in the so-
1id state at 700-1000°C is a principlly new and innovative techno-
logy.

Steelmeking is carried out currently in open-hearth, basic
oxygen and electric furnaces, The most innovative and economical
method is the basic oxygen steclmaking method which is widely
used in &8l1l1l developed countries,

Basic oxygen furnaces made it possible to boost the steelmel-~
ting process and in view of this the open-hearth furnaces becsame
less efficient and lately no such furnaces are build.

liore than half of the world's steel is currently being mel-
ted in basic oxygen furnaeces, while in such countries as Jepan,
Frence, the FRG, Ttaly and England the open-kearth process is com~
pletely discarded. Japan, the FRG and Trance increased the ratio
of basic oxygen steelmaking up to 80 % of total steel production.

The mair trends in the development of the basic oxXygen pro-
cess are the ir .case in converters cspacity, boosting metal blo-
wing rate and shortening melting time.

Nost of converters being installed in recent years have a
nominal capacity of 300-350 t and a high output.

Shortening the metal blowing time is an important trend in
boosting the output of basic oxygen furnaces. Numerous studies
and accumulated experience in various countries show the real pos-
8ibility of increasing the unit metal blowing rate from 3-3.5 NmB/
min.t. up to 5-7 Nm3/min.t. This makeg it possible to shorten the
blowing time from 16-18 min., down to 10-11 min., and the wholc
hecat time down to 25-30 min,

An innovative method has been developed and is being used for

the flame gunaing of converter lining to inecreasc their service
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life. In recent years the converter processes with bottom and com-
bined oxygen blowing are developing in a number of countries.

The electric furnace sveelmaking with the use of 100-t, 200-t
and higher capacity furnaces is rapidly developing for the produec-
tion of high quelity and extrehigh alloy steels. ZSlectric furna-
ces for the vacuum-arc remelting, electron-beam melting, etc.,
arc in wide use.

Secondary steelrefining processes are widely used worldwise
for improving the quelity of steel. The use of such processes
enabled to solve such problems in the steelmaking process as he
hydrogen removal, elimination of flakes formation, improving
steel inclusions end gas cleanness and homogeneity, deep decar-
burization and desulphurization of metal and homogenization of
composition and temperature of molten metal in the ladle.

Secondary steclrefining includes three main groups: vacuum
treatment, ladle treatment of metal with inert gases (powders)
aad treatment with synthetic slags. Various combinations of secon-
dary steel reflining processcs are used in the world practice,

The most innovative and resources-saving technology in the
iron and steecl industry is the continuous stecl casting process
which enables not only to greatly improve metal quality and
yield, but to combine the casting and rolling proccgses. All new-
ly built stecelmelting shops in the US3R,Japan, USA, the I'R(C and
other countries ere therefore equipped with continuous casters.

Tt should be mentioned that the ratio of continuous cast steoel
in Japan is more than 85 % and in the PRG is more than 70 %.

In the USSR continuous casters are operating successfully
at a number of iron and stecl works, including Novolipetsk iron
and stcel works where all the steel is cast in such casters.

One of the future trends in the further improvement of tlec
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continuous casting technology is the combination of this process
with rolling and achieving perfect designs of casting and rolling
facilities.

Combining continuous casting with rolling in cne process al-
lows to reduce heat losses due to repcated heating and cooling
and to reduce costs of building and operating heating furnaces.

This combined process allows to abolish facilities for the
disposal, handling and storing of cast metal and also to conside-
rably decrease shop areas used for such purposes.

Combined casting and rolling facilities operating in USA,
Austria, the FRG, Japan and the USSR allows to produce both billets
and finished rolled products.

They are characterized by a large variety of equipment confi-
guration layouts and the size range of produced billets,

A combined facility for the production of 5-12 mm dia. wire
rod is successfully operating in the USSR at Flectrostal electric
steclmaking plant.

The facility comprises a single-strand radial continuous
caster, a planetary mill with double-side reduction and a conti-
nuous mill for wire rod rolling.

In the FR% & casting-rolling facility hAes been developed
for the production of steel rod at sufficie:rtly high casting spe-
eds that match rolling speeds.

In the USA Southwire company, Caroltown, has developed ano-
ther method for steel casting in rotary casters.

At Daison Seiko and Tokuyame industries plants direct rolling
or continuous cast billets is carried out in facilities supplied
by Hitachi company.

There is no doubt that the above mentioned combined casting

and rolling process has a great future.
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The development of the rolling process is characterized by
higher rolling speeds and mill production rate, high automation
level and the use of electronic computing facilities.

The rolling rate depends largly on the length and mass of
initial billet, Therefore, together with the use of high rolling
speeds it is usual in the world practice to find methods for rol-
ling heavier ingots, slabs and coils.

Rolling with high-reduction ratios is rapidly developing in
recent years.,

The operation of high-reduction rolling mills is based on
the principle of cyclic metal working. According to this princip-
le the billet moves forward during each individual cycle for an
equal amount (fced) and is subjected repecatedly +to specific or
individual reduction in each of its cross sections.

The high-recduction rolling is carried out in pendulum swing-
forging, planctary cross roll, helical rolling and universal pla-
netary mills. \

One of the promising trends in rolling is endless rolling.

In endless rolling the rolling of separate billets is rcpla-
cced by a continuous billet butt welded from separate billets.

Endless rolling practically eliminates all troubles ag-
gociated with roll biting of strip front end: dynamic impact in
the working stend line, damage of working roll drive parts, strips
jemming, etc,

In endless rolling there are no pauscs betwecn separate gtrips
and rolling conditions arc stable.

In the USSR tlL» endless rolling process is usgsed in 250 mm

small-section mill at 7apadno-3ibirsk iron end stcel plant and
in 250 mm mill at lakeyevka iron and steel plant.

Double rolling which is used for the production of shapes
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and strips is achieving world-wide use.

Company of Steel, Canada, for example, has developed & double
rolling schedule for small round sections followed by slitting of
worked part. This method is very suitable for producing reinforced
tars.

Rolling in prestressed mill stands which greatly increases
the accuracy of rolled bar geometrical dimensions is spreading wi-
dely.

Continuous and semicontinuous wide-strip mills the develop-
ment of which is characterized by the production rate growth, wi-
dening the range of products and improvement of their quality is
developing further,

The innovative ecndless rolling method is used in continuous
cold-shect rolling mills.,

New methods of metal hcat treatment are developing rapidly.
Interrupted quenching or quenching with sclf tempering directly
in mill lines is widecly used for improving mechanical propertiecs
of rolled products,

Accelerated cooling of reinforced sections is widely used for
achicving high mechanical propertieg through the whole cross sec-
tion of rolled products, higher plasticity, corrosion resistance
and fatigue strength.

In the production of hot rolled shects controlied rolling is
used, This process is based on the structural transformations be-
haviour of stecels during hot deformation, whexre high sct of pro-
perties of sheets 1s obtained without subsequent heat trcatment.

Today the controlled rolling process is an important trend
in developing the technology of sheet production for gas pipeli-
nes.,

In our opinion the UNIDO seminar-practical work programme for
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metallurgists from dev2loping countries should be made taking in-
to consideration the mein trends of the diron and steel industry

development.,
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3, Tasks set before UNIDO courses for

improving the skills of specialists

from developing countries in the field of

iron and steel industry

conomic growth and the drastec economic and social changes
brought about by scientific and technical progress have been and
continue to be the cause of an enormous problem of adaptation for
developing countries. Against this beckground a concrete formula-
tion of industrialization objectives was articulated in the Lima
Declaration and Plan of Action which emerged from the Second Ge-
neral Conference of UNIDO in 1975. The TLima Plan celled for, in-
ter alia, national and international efforts to achicve a target
figure of at least 25% of the world industrial output by develo-
ping couatries by the year 2000,

A number of resolutions in the United MNations General Assemb
ly and Industriel Development Board, and the Iima Declaration and
Plan of Action have been concerned with the cxpansion of activi-
ties for training personnel for industrialization. The New Delhi
Dcclaration and Plan of Action a »pted in January 1980 provided
high priority to the development of human resourccs. It made a
number of mutually supporting recommendetions for action by the
developing and developed countries as well as UNTIDO. The quest
for a new technological order forms a part of this development
effort,

For the developing countries, a new technological order would
imply the promotion of technology as a development variable., A va-
riable in the sense that there arec alternatives and options; a
variable in the sense that it should be an objective entailing

the acquisition of gkills of competence and know-how that will
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guarantec a certain degrec of independence and enable self-dcter-
mined reeds to be met.

The shortage of skiiled work force in many developing count-
ries is the main obstacle to the development of industry. This,
most propably, determines the low rate growth of normative scena-
rios made by UNIDO for 1990. The first scenario provides for the
creation in 33 countries of 75 projects with a capacity of 63.5
million tons, and the second scenario-138 projects with a capaci-
ty of 117 million tons in 6% countries. About 32 countries, for
which the iron and stecl making was a new industry, are trying
to build miniplaents with a total capacity of 4 million tcns, which
is only a very small share of the world's steclmaking production
( 900 million tons in 1990 ). The report of the IY UNIDO Genersl
conference in 1982 stressed rcpeatedly that personnel training
is an important and crucial factor in creating an iron and steel
industry in developing countries.

This situation sets new tasks before the UNIDO courses in \
Zeporozhye, US3R, for training metallurgists from developing count-
ries, namely:

1. To systematically study the statc, prospects and problems
of the development of the iron and stecl industry in developing
countries, their neced to train personnel of a certain level and
specialization and to take all these factors into account while
drafling the programmc and sclecting participants in the scminar,

2. To intensify and improve the quality of training by means
of an optimum weelection of participants for group training and
by cutting the number of specialities to be taught simulteaneously
as well as by e wide use of Fesiviical 1:ansg aal a:tive methods
of teeching.

3. To improve the selection and training of the courses'
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teaching staff and interpreters and to better the ties between
the courses and the organizations and branches of the iron and
steel industry and related industries.

4. To provide training in order to raise the qualification
not only of practical engineers but also of the meanageriel staff
end orgenizers of the metallurgical production as well as the sys-
tem of training personnel at different levels.

5. Nore wider invitation of specielists from universities,
higher cductional institurions and research institutes to tcach
at the courses.

6. Systematic updating of the training progremme with the
help of up-to-date materials and technicel means.

7. Use of visual aids.

8. Introduction of new courses in robotics, heat treatment,
products quality control with the use of modern instruments .

9, Conducting discussions and business gemes.

10, Exchange of industrial experience beiween participants of \
courses, |

Fulfilment of these tasks will help considerably improve the
quality of training.

It appears expedient to introduce narrower sgpecialization in
groups by reducing the member of specialities in order to cut
the member of subgroups to the minimum, This will reduce the cost
of the programme as it will meke possible both to cut the number
of interpreters and to optimize the selection of participants as

to their member in each speciality and their professional level.
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4. Analysis of the existing UNIDO courses

progremmes in the USSR for training

personnel from developing countries in

the field of iron and steel making and

proposals for their updating

Anelysis of the programmes for those who studied in Groups
29 and 30 in 1985 and for thosc who wili study in Groups 31 and
33 in 1986 enables one to draw the conclusion that for the most
part the programmes cover correctly the basic trends in the iron-
and-steel industry and in the activities of engineers and specia-
lists of middle manageriel level at iron-and-steel works. Review
lectures on various aspects of ferrous metallurgy are given to
par*icipants to the seminar, groupwise training is conducted
end practical work is done at industrial enterprises., Visits
(practical studies) are organized to advanced SJoviet iron-end-
steel works, \N
Analysis of the actually completed curriculum for Group 30
which gstudied from Sz2ptember 2 to November 25, 1985 and the cur-

riculum for Group 32 which will study from February 17 to llay 16,

1986 in the city of Zaporozhye is shown in Table 1.

Table 1
Group 30 Group 31
Septem.2-lovem, 25, Febr.17-lay 16,
- - 1985 o __o1%ee L L
Number of clagsroom ¢ Number of ”
and shop hours classroom
and shop
....................... bours_ _ _ _ _ _ _
R T 2T - Tt 3.7 T AT T T .7 5_
1. Review lecturecs for
the whole group 32 8 87 19,3

2., lLectures on specie=-
1itiea (for subgroups) 75 .
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3. Practical work at the
shops of the Zaporozh-
stal iron-and-steel
works

4. Practical studies at
Soviet advancci iron-
and-steel wor s

5. Visits

6. Russian language classes

7. Consultations

8. Preparation of teclinical
papers

9. Defence of technical
papers

10. Opening and closing
ceremony

In our view, the existing curriculum has

2

165
23
3¢
15

15

15

- -

Total:

450

16

37
4.6

- am m e e e e e e ew ew em e e aw e

1C0

comings and requires some modification.

The Timectable of 3tudies

According to the practice establested at the
city of Zaporozhye, for example, for Group 30 the

from 8.45 to 13,45 with a dinner-brecak from 14.00

93

165

24
28

30

450

a rumber of

24

short-

seminar in the

classes lasted

to 15.00 and

continued from 15.00 to 16.45. Yith a 10 minute break after ecach

teaching period ( 1 teaching period lasts 45 minutes), the total

number of clessroom hours was 7.5 teaching periods a day.

Group 31 will study from February 17 to lay 16, 1986. Clag-

ses will begin at 8.30 and end at 16.30 with a dinner-bresk from

13,30 to 14.30.

In our view, it is necessary to establish the uniform time-

tatle of classroom hours and roducc then to 7 teaching periods a
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day. The following timetable of classroom hours appears to be

highly »ationsl:

3.00 - 9.45 1st teaching period
9.55 - 10.40 2nd teaching period
10.50 - 11.35 3@ teaching period
11.45 - 12.20 4th teaching period
12.40 - 13.25 5th teaching period
13.30 - 15.00 Dinner-break

15.00--15.45 6th teaching period
15.55 - 16,40 7th teaching period

This timetable of classroom hours will relieve the trainees
burden and will help improve and concentrate their attention on

the subjects taught.

Batimate of the Timetable c¢f Studies

The timetable of studies for a group having 7 teaching peri-
ods a day in the course of a 5 day-week for 3 months, will be
' 7x 5x 4x 3 =420 teaching periods
The fota(ﬂ timeta€Ce (ncfucles Opening una cluiing Ceyomeony =134
teaching periods.
The Timetable of Classroom and Shop Hours,

and the Types of Instruction

As 18 evident from Table 1, the types of instruction are
as follows:

1. Review lectures to be given to the whole group

2, Lectures on specific specialities to be given to sub-
groups (blast furnace workers, stecl makers, ctc),

3. Practical work at the shops of mectallurgical enterprises

4. Practical studies at Soviet advanced iron-snd-stcel works
in Lipetsk, ZXrivoy Rog, Zhdanov, etc,

5. Vigits

\
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6. Russian language classes (Optional)

7. Preparation of technical papers

8. Defense of technical papers

9. Onening  and clesing cercmony

1t follows from the curricula for Groups 30 and 31 that the
number of classroom and shop hours for instruction(types 4-9) re-
meins practically the same. Types 1-3 have substantial distin-
ctions.

For example, 32 hours were allocated for review lectures in
Group 30, whereas 87 hours, i.e. 2.5 times more, are allocated
for review lectures in Group 31.

The number of classcs and shop hours in subgroups and prac-
tical work at metallurgical enterprises for Group 30 was 149
hours, and only 93 hours for Group 31.

Taking into account the experience acquired in the isinstruc-
tion of metallurgists from the developing countries at various
refresher courses, including UNTDO seminars (courses on clectro-
welding, in Kiev) the following timetable of classroom and shop
hours and types of instruction appear to be highly rational:

Review leciures on the basic trends in
ferrous metallurgy to be given to the
whole group 80 hours 19 ¢

ILectures (talks and calculetions) to

be given to subgroups, individually

for blagt furnace workers, ctecel-

makers, etc 40 hours 9 %

Practical work at the shops of the
Zaporozhstal iron-and-gteel works 50 hours 12 .

Tractical studies at Soviet advanced
iron-and-steel works 150 hours 25

Active methods of instruction (bus.-
ness gemes, discussions, critical in-
terpretations of specific production
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situations, scminars) 22 hours s

Optional leaning of the Russian lan-

guage 30 hours 7

Visits 18 hours 4%

Preparation and defence of technical

papers 28 hours 67

Opening and clesing ceremony in the

group 14 hours 3%
Total 432, hours 1007

This timetable of classroom and shop hours appesars to be
reasonable due to the following facts, there are some subjccts
which present interest and are essential for all specialists in
ferrous metallurgy (blast furnace workers, steclmakers, rolling-
mill workers, etc). Such review lectures cover the predent state
and perspectives in the development of blast-furnace practice,
steelmeking and rolling-mill pré&ctice, powder metallurgy, environ-
mental protection, automation and mechanization of metallurgical
enterprises, etc.

Such lectures (50 hours) shoulé be given to the whole group.

The other part of instruction should be conducted for spn-
cialists in subgroups where specific material is studied which is
esgential for a given specialization. The naterial is presented
in the form of lectures, talks or individual calculations made by
the trainees (for example, celculation of burdens, roll pess de-
signs, reduction pass designs, etc). The scope of such type of
instruction should not be too 1large and should include 8 or 9
subjects or amount to 40 to 50 hours. Bach subject should be stric-
tly defined and stated in the curriculum.

One of the most effective mcans for improving skills of spe-
cialists who have some industrial cxperience is practical studies

at the best or advanced enterprises where trainees become familier

with modern cquipment and advanced technology, methods and processos
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for carrying out production processes in a rationel and efficient
manner. Therefore, preference should be given to prfctical studi-
es a' metallurgical enterprises and this form of instruction should
cover appioximately one third of the whole teaching period or 150
hours.

To retein particular skills acquired in the course of instruc-
tion in subgroups, each trainee should do practicel work directly
at the shops of metallurgical enterprises. The mumber of shop
bours should epproximately correspond to the classroom hours in
subgroups.

In our case, 40 classroom hours in subgroups should be con-
plemented by 50 shop hours.

Active methods of instruction, which have becen 2mployed for
a long time in many developed countries, appear to be an advenccd
form for acquiring and especially retaining skills by trainees
at refresher courscs.

sxperience shows that acquisition of skills by active methods
of instruction makes it possible to retain 90% of information oh-
tained by trainees, whereas for the lecture methods recduces this
percent is severel times smaller.

There ecxists the following classification of active methods
of instruction:

discussions (group discussions, "round table" discussiong,
"intelligence test", etc);

situation methods (incidents, analysis of specific gitua-
tiong);

imitation methods (business games, playing roles, dramatize-
tion of situations);

practical methods (probation periods, pr.actical gtudics,

development of specific projects).
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Business gemes and analysis of specific production situa-
tions pley a most significent role emong the active methods of
instruction. The latter may be regarded as an independent method
of instruction and as a source or component of business games.

It is therefore suggested to increase the totel share of ac-
tive methods of instruction in ¢. new curriculum in the form of
brsiness gemes at menagerial level, discussions, seminars and
critical interpretations of specific production situations to at
least 20 hours.

I'odern computer facilities are being used lately on an ever
incrcasing scale in the iron-and-stecl industry. At present prac-
tically the whole of modern equipment and technological processcs
are being introduced with the clements of conputer facilities.
Tt is therefore suggested in a new curriculum to give not only
theorctical knowledge of the fundamentals of coumputer faciliti-
es epplications, but also practically to tegch trainecs to lcarn
how to use displeys using FORTRAN end ASSHIBLER languages. o
this end, the curriculum should include hours ugsed by the trainec
in & display class so as to teach him to obteln the required data
and also to use computer facilities to solve the simplest opti-
mization problems in accordance with his practical activity.

The cxisting curriculum does not meke provisgion for gome
important subjects which should be taught to metallurgists, such
as "Robotization and Robot Pacilities", which is being used very
extensively in the world at metallurzical enterprises of the
UseT dncluded,

Taking into account that nowadays in the opoch of scienti-
fic-technological revolution the metallurgist should work creati-
vely, be able to improve something, suggest new ideas, and make

proposals to upgrade the cxisting methods, the course " lethods of
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Search for MNew Technical Ideals and Solutions" is being taught
at many educatinnal centres. It is suggested that such a course
should be included in the curriculum of the scminar.

The problems of quality of the manufactured products have
attracted grcat attention in the whole world over the last feow
years. The course "Quality Control of INanufactured Products" is
being taugnht in most refresher centres in Japan, the USA, the ¥RG,
the USSR and other countries., The trainees of this seminar acquire
skills in the methods, means and processes aimed at improving
quality of the manufactured products. It is suggested that the new
curriculum should include the course "Quality Control of the lia-
nufactured Products" and practicel worx which would help the trai-
nees to personally evaluate the properties snd quality of metal-
lurgical products (hardness, rupture strength, the yield poin the
macro- end microstructure of mectal, the nature and amount of non-
metallic inclusions, and the like). The now curriculum should slso
include a course on the problems of applying statistical tech-
niques for quality control., These technicues are being used exten-
sively at metallurgical enterprises in the USSR, Japan, the US:
and other industrially developed countries.

In view of the analysis of the existing curriculum and the
above-listed remarks, it is suggested that a new curriculum of
the UNIDO seminar should be drafted for metallurgists from the
developing countries., The new curriculum has becn drafted for
Group 33 which will study in the city of Japorozhye from Jeptom~

ber 15 to "~cember 13, 1986.
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5. A Draft Training Programme of the International

UNIDO Seminar for Group 33 for letallurgical

Engineers from the Developing Countries General

The main purpose of the seminar is to improve skills of spe-
cialists from the developing countries. The participants in the
seminar have an opportunity to become more familiar with the theco-
ry end practice at metallurgical enterpriscs on the basis of the
modern achievements of science and engineering «nd an advanced
experience in the performance of Soviet metrllurgical enterpri-
ses.

The 3-month curriculum agreed upon with the UNIDO is desig-
ned for group *raining of metallurgical engineers of the middle
managerial level, who have at least 3-ycars’ work eXperienze at
metallurgical enterprises,

Classcs are conducted for the following specialitics:

blast-furnace practice; \

steelmaking;

rolling-mill practice;

foundry practice;

mechanical equipment of metsllurgical shops.

The curriculum is based on the newest achicvements in fer-
rous metallurgy and includes thecorctical and practicel studics,
practical work and also practical studies at Zoviet advanced metal-
lurgical enterpriscs.

Basically, instruction of the participents in the seminer is
given in the city os Zaporozhje, and prectical studies are organi-
zed in Zhdanov, lipetsk, Kiev, Krivoy Rog, liikopol and lovomosaiov:.

“he classes are held overy day except Saturdsys, Sundays and
national holidays, 7 tcaching periods a day ( a teaching period

lusts 45 minutes ) with a 10-minute bregl aftor cach tegehing po-
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riod. Saturday and Sunday are days off,

The Timetable of Classroom Hours

1st teaching period 9.00 - 9.45

2nd teaching period 9.55 - 10.40
3d tecaching period 10.50 - 11.35
4th teaching period 11.45 - 12,30
5th teaching pericd 12.40 - 13.25
Dinner-breek 13.25 - 15.00
6th teaching period 15.00 -~ 15.45
7th teaching period 15.50 - 16.40

The timetable of Classroom and Shop llours is as follows:

Theoretical studics 120 teaching periods 29 7 |

Practical studies at
Soviet advaenced metallur-
gical enterprises 150 teaching periods 35

Practical work at work-
shops 5C teaching periods 12 ¢

Business gemeg, discus-
sions, seminars 22 teaching periods 5 ¢

Russian language classes
(Optional) 30 tecaching periods 7 <

Vigits 18 teaching periods 4 !

Preparation and defence
of technical papers 28 teaching periods 6

Opening and closing

ceremony 14 tcaching periods 3
Total 432 teaching periods 100 ¢
Tn the course of instruction the participants in the scominar

prepare technical papers on the subjects chosen personally.

After the completion of the course of studics, the traineces

defond tochnical papers in the pregence of the cxemining board,
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Bach traince should, for about 30 minutes, tell the examiners the
basic subject matter of his technical paper and be ready to answer
2ll the questions asked by the members of the examining board wi-
thin the scope of the lectures, theoretical and practical studies,
and also practical work at shops.

After the completion of the curriculum, each participant in
the sceminar is recommended to prepare and hand in an account not
more than 3 type written pages long to the coursc manegement., The
account which is to be forwarded to the UNIDO should contain a
brief cvaluation of the curriculum from the noi-t of itg subioet
maetter, timetable, methods of instruction, the degrec of useful-
ness and the use of the trainee’s skills in his practical activi-
ties, and also any other issues at the trainee's discretion.

fnglish is the working language of the seminar: classes are
conducted in Russian and subsequently translated into “nglish.

Since the curriculum is designed for groupwise training, it
is the trainees' duty to attend all types of studies. If the par- \
ticipant in the seminar fails to arrive in time to attend classes
due to some excusable reasons, he should immediately inform the
seminar menagement about it by phone.

The parvicipants in the scminar are taken from the hotel to
the place of studies and back and also for excursions by bus.

The participants in the seminar are taicen by air or rail to
the cities where practical studies are to be organized.

In compliance with the requirements of the Joviet legislation
end UNTN0's recommendations, the participants in the seminar should
maintain discipline at classes, practical studies in the shops or,
in the hotel, They should avoid bresking public order, observe the

Soviet laws and the rules of residence and travel of foreign ci-

tizens in the USSR,
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September 8 ~ 15

Arrival of the participants in the seminar in the city

of

and acclimatization.

The Timetable of Studics

Zeporozhje, registration and accommodation in the hotel,

- e e an ar am e e ma e e an e

Lecturer's lLecture-~-

surname, room o,

post
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10.00-13.25

13025“15-00
15.00-17,0C

9000’10040

10.50-13.25

13-25‘15-00

15.00-16,40

9.00-13.25

13o25‘15a00
15.00-16040

9.00-13.25

September 15, Monday
Cpening of the international
UNIDO seminar on metallurgy
Dinner-break
A tour of the city of
Zaporozhje

September 16, Tuesday
Lecturec, '"Zaporczhstel" iron-
and-steel works. fligstory and
perspectives of development
An visit to the museum
of history of the '"Zaporozhstal"
iron-and-stecel works
Dirner-break
Lecture. lebour protection,
safety measures and rules
of moving about the iron~-
and-steel works

September 17, Vednesday
The
and-steel industry,its

Lecture. Soviet iron-

P
ERVES RV,

, Drotlems and deve-

lopment
Dinner-~bresk

The Ressien lan-~
guage clasgses
september 18, Thursday
Lecture, Blast-furneaece prac-

its state and bagis

tice,




130 25"15000
15,00-16,40

G.00-13.25

13.25-15.00
15.00-16040

9.00-13.25

9.0C0-13.25

trends of development
Dinner-brecak
The Russian languege classes

September 19, Friday
Lecture. State and basic batrends
in the development of steelmaking
Dinner-breei
The Russian languege classcs

september 22, Liondey
Lecture, Rolling-mill practice,
its steate and tasic trends of
devclopment
Dinner-break
The Russian language classcs
September 23, Tuesday

Group treining
1.er=-blast-furnace workers

“ubject lo.1.Raw materials for
iron-maxing. Preparation of raw
materiale for blast-furnascce melting
2.For steelmekers

Subject No,1.0pen-hearth furnace
stecelmaking
3.For rolling-mill workers

subject No.1.Range of rolled products.
Light-weight types of rolled products.
4,For foundry men

Subject No.1.Equipment for foundry
shops
5.For mechanics

Subject Np.1.Structure and orgeniza-
tion of repair fecilities st me-
tallurgical enterpriscs

6.For refractory makers

subject No.1. usquipnent used
for manufacturing refractory rpro-

ducts used in metallurgy




13.25-15.00

9.00-13.25

130 25-15000

9.00-13.25

Dinner-time
The Russian language
classes

Septembcr 24, Vednesday
Practical work to be done
in compliance with Subject
No.1 given to subgroups or
Ceptember 23

For blast-furnace workers:

in the blast-furnace shop at
the "Zaporozhstal" iron-and-
~8teel works

Por steelmakers:

in the open-hearth shop at
the "Zaporozhstel" iron-and-
steel works

For rolling-mill workers

in the roll formed shapes shop
and the cold rolling shop at
the "7Zaporozhstal" iron-and-
steel works

For foundry men:

in the foundry shop at the
"Japorozhstal” iron-and-steel
works

FPor mechanics:

in the chicef mechanic's depart-
ment shops at the "Zaporozhstal"
iron-and steel works
For refractory makers:

The 7aporozhje refractory mak-
ing plant

Dinner-break

The Russian language classges

september 25, Thursday
Groupwise training

1. For blast-furnace workcrs




15.00-16.40
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Subject MNo.2. llodern const-
ruction of blast furnaces.
Blast furnaces of lerge unit
capacity

2. "or steelmakers

Subject No.2. Oxygen furnace
steelmaking is the basic trend
in the development of steel-
making

3. For rolling-mill workers

Subject lNo.2. Menufacture of
billets

Bloomers and slabbecrs. Tquip-
rient and technologicel pro-
cesses for manufacturing
billets

4. Tor foundry men

Subject No.2. Zquiprment and
technological processes for
manufacturing shaped castings
5. For mechanics

Subject 0.2, Repair and mein-
tenance of metallurgiceal equip-
mant. 5cheduled meintenance

end overnaul

Receiving the equipment after
repairs

5. For refractory makers

Subject MNo.2, Basic types of
rcfractory raw materigl., [cthods
for cvaluating quality of the
raw materials, [‘'odern methods
for raw materiels bencficiation
Dinner-break

Practical work at the ferroslloy

plant




9.00-13.25

September 26, Friday

Groupwise training

1. For blast-furnace workers
Subject No.3. Travel of the
materials and gases in blast

furnaces
2. Yor steelmakers

Subject No.3. Electric furneace
stecelmaking, Types of electric
steclmaking furnaces. Peculia-
rities of making high-quality
and high-alloy stecl grades
3. I'or rolling-nill workers

AN

Subject Ko.3. Section rollirg.
llodern cquipnment and technology
of section rolling. Tro-stres-
sed stends

4. For foundry men

Subject lo.3., Process-s for
manufacturing castings from
special stecls snd alloys

5. For mechanics

“ubject Lo.3. lechanical oquip-
ment of blast-furnace ghops

6. For refractory makers

Subject No.3. Refractory lining
of metallurgical units. Types
of wethods of refractory lining
gunning

Dinner-treak

The Russian language clagses

Jeptember 29 - Oetober 3
Practical studies at the Zhdanov
"Azovstal" iron-and-stecl works.
The curriculum of precticel stu-

dics is given in JSupplement 1,
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9.00-13.25

13.25-15.00
15.00-16.40
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October 6, llonday
Lecture. lodern computer faci-
}ities and their application in
the iron-and-steel industry
Dinner-break
A visit to the data-processing
computer center of the "Zaporozh-
gtal" iron-and-steel works

October 8, ‘ednesday
Practical studies in the display
class of the data-processing com-
puter center of the "Jeporozhstal"
iron-and-stecl works in order to
acquire skills %o operate computer
facilities
Dinner-brecak
The Russian language classe

October 9, Thursday

Groupwise training
1, For blast-furnace workers

Subject No.4. Physico-chemical
processes for making iron in
blast furnaces

2. For steelmalkers

Subject No.4. Tadle metallurgy of
gteel

3. PFor rolling-mill workers

Production of hot-rolled sheets
and gstrips
4, Tor foundry men

Subject No.4 l'odern processcs
for the production of molds
5. For mechanics

subject No.4. liechanical cquip~

ment of steelmaling shops




6. For refractory mekers
. Subject Lo.4. liethods of
nmaintenance of refractory

linings
13.25-15.00 Dinner-break
15.00-16.40 The Russian language classes

October 10, Friday

9.00-13.25 Groupwise training
1. Tor blast-furnace worxzers

Subject lio.5. Practical worik.
Blast-furnace burdening
2. or steelmakers

Subject No.5. Continuous
steel casting
3. For rolling-mill workers

Subject No.5. Production of \
cold-rolled sheets and strips
4, For foundry men

Subject Mo.5., Practical work.

Gating system design
5.1"or mechanics

Ilechanical equipment of

rolling-mill shops
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15.00-16.40
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13.25-15.00
15.,00-16.40

9000"130 25

15.00-16,40

9-00"13- 25

6. For refractorv makers

Subject lo.5. Refractory ii-
ning of metallurgical lunits
Dinner break

The Russian language classes

October 13 - 17

Practicel studies at the "Kri-
vorozhstal" iron-and-stecl
works in Krivoy Rog. The curri-
culum of practical studies is
given in Supplement 2

Cctober 20, londay

T.ecture., llodern methods for
improving strength and plastic
properties of ferrous rolled
nroducts. Heat treatment and
hot machining of ferrous

metal products

Dinner break

A visit to the automobile
works in Zaporozhe

October 21, Tuesdey

Business game, "liethods for
improving performance cofficiency
of the main shops et matallurgical
enterprises"

Dinner-brealk

The Russian language classes

October 22, Vednesdey
Practicel work in the shops of
the "Zaporozhstal'" iron-and-astecel

works in comliance with Cubjects
o 2 and 3
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Ninnor-hreelk
Trgcticel work in the shops of the
"Japorozhsta'!" ilron-and-siool work
in cowplianc: wiih
Cctober 23, Thursdey

Tecturs, Towdor metallurgy

tokber 24, ridoy
Groupwise training

1. Tor blest-furnace workers

. .. s . .
oct o0.&. Practicel worl:
1,

£ No,é. Colre=free

c

netallurgy

3. Yor rolling-mill workers
Suvject Ho.6. fracticel wori,

¢
"Roll pass design”

4, Tor foundry non
C

~t lio.f,., I ~thods for

Y. i'Or rochsnics

Subject Tol.f. lethoda for
inproving wear cosgistance and

gorvicoanbility of metallurgi-

cgn cnulpmont
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15.00-17£,40

9.00-13.25

12.25-15,00C

415.00"16040

9.C0-13.25

130;)()“'11)0 C

terials useable for the maintz-
0

Dirmor-Lbreal
Thcs Russian langua-

gc classes

cvrriculum of practical studi~s
is ziver in Tupplenent 3,

Tovember 3, Jondsy
Lecturs, Seonomics and plan-

ning in the iron-and-stosl
U

The Rusgian languago clesses
Iovember 4, Tuesday

Locture. Automation and necha-

nization ir the iron-and-stccl

industry

Dinnepr-breal

4 ovisit to the transformor-

malring plant in Yaporozhje
loverber 5, Viednesdsy

Practical work in the shops of

the "Zaporozngtel" jron-and-gieol

worszs in compliance with ot jocto

3 and 4

Dimmer-breac

The Russian larnguege classes
Fovember 4, Thursday

Tectute, obot feciliticg and

their gpplecatiorn in the ilron-and-

~otonl dndu try

Dinner-broax

The ussian larguasge clogseg




9.0C-13.25

13.25-15,00
15.00~-16.40

9.00-13.25

15.,00-1G. 40

5.00-13.25

13.25-15.00
15.00-16.4C

8,00-13.25
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liovember 10, l'onday
Lecture. Power supply facilities
at metallurgical entsrprises. llo-
thods for saving power resources
Pinner-break
Criticel interprctations of produc-
tion situations in subgroups
Novenmber 11, Tucsday

S
Practical work in the shop of th

]

"Saporozghstal" iron-end-steel
worrxs in conmpliance with Subjccts
5 and 6
Dinner-break
Practical work in the shops
of the "Zaporozhstel" iron-and-
steel works in conpliance with
Subjects 5 and 4

Tovenber 12, Vednecsday
Practical studies at the tube
naking plant in Vovomosiiovsi.
The curriculum is givon in
Jupplement 4

loverber 13, Thursday
Tecture, “nvironmeiztal protec-
tion
Binncr-break
Practical work at the refractory-
raiing plant in “aporozkjie
November 14, Friday

Groupwise training

1.7or blast-furnace workors

Jubject Tlo,7. Tntensification
of ironmeking in blast furnacogs
2, or gteclmakers

Subject lio,7. Methodg aimed at

makKing steslmaliing vnits more
durable

Jo Ior rolling-mill woriocrs

Supiect o,7, Pegeticgl wors

o~

-

-~
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"Reduction pass design"
4. For foundry men

Subject No.7. Special ty-
pes of casting
5. For mech&nics

Subject No.7. intifriction
and friction bearings in
metallurgical units

6. For refractory mekers

Subject No.7. lethods for
improving quality and wear
resistance of refractory

products
13.25-15,00 NDinner-break
15,00-16.,40 Discussions in subgroups in

compliance with Subject II- 7

Novennber 17 - 22
Practical studics at the lio-
volipetsk iron-and-stecl
works in Iipetsk. The cur- \
ruculwn is given in Supple-

-

ment 5

lovember 24, lionday
9.00-13.25 T .cture. Quality control of
finished products at metallurgic
gical enterprises
13.25-15,00 Ninner-break
15.00-16.40 Jubject "licthods for quality
control of finished products

at metallurgical enterprises”

November 25, Tuesday
9.00-13.25 Practicel work in the shops
of the "Zaporozhstal" iron~
and-steel works in  complienee
with subject lNo.7
13.25-15,00 Dinner-brealk
15,00-16,4C Critical interprotetions of

specific produstion siina-




9.00-13.25

15.00-16.40

15.00-16,40

9.00-13.25

13.25-15,00
15.,00-16,40

9.00-13,.25

tions in subgroups in complian-
ce with Subject No.7

November 26, Wedncsday
Practical studies at the tube-
meking plant in Nikopol. The
curriculum is given in Supple-
ment 6

November 27, Thursday
Lecture. Statistical methnds of
quality control of firnished pro-
ducts at metallurgical enterprises
Dirmer-break
‘ractical studies on statistical
nethods of quality control of finis-
hed products at metellurgical cu-
terprises

November 28 Triday
Practical worlk in the laboratories
wnere finished products of the
"Zaporozhstal" iron-and-steel
works ere tosgted
Dinner-brealk
Practical «ctudics at the "Dnepro-
spetsstal"” clectrometallurgical
WOTK S

Lecember 1, lionday
Iecture, Iethods for search of
new enginecring ideas and solu-
tions
Dinner-bres:
An excursion to the Mieproges
hydroelectric station in
Zaporozhje

December 2, MTuesday
Groupwise training
1.'or blast-furnace workers

Subject No.8., liethods for ro-

ducing harmiul sulﬁhr and
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9.00-13.25

13-25-151OO
15.00-16,40

phosphorus impurities in iron
2. I'or steelmakers

Subject No.8. Methods for in-
tensifying steelmaking proces-
ses and improving steel guality
3. For rolling-mill workers

Subject No.8. Iinishing of fi-
nished rolled products
4. For foundry men

lronmaking in cupoles and pro-
duction of iron castings
5. For mechanics

Subject No.8. Manufacture of
changeable cquipment and
spares, Modern numerically cont-
rolled metal-working machine
tools. letal-working centers

6. For refractory mekers

Subject No,8. New types of
refractory products for in-
tensified metallurgical pro-
cesses

Dinner-break

Practical studies at the "Dnep-
rospetsstal' electrometallur-
gical works in Zaporozhje

December 3, Wednesday

Iractical work in the shops

of the "Zaporozhstal" iron-and-
stecl works in compliance with
Subject Mo.8
Dinner-break

Practical work in the shops of
the "Zaporozhstal" iron-and-
steel works in compleance with
Subject Wo,3

December 4, Thuraday

Ainn excurgsion to the atomic gta-

tion in Yeporozhin

D
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December 5 , Friday

9.00-13.25 Discussion on the problems of
introduction of new technology
and reequipment of metallurgical
enterprises

13.25-15.00 Dinncr — break

15.00-16.40 A meeting with the management of
the "Zaporozhstal" iron-and-stael
works in Zaporozhje

December 8 - 10
Consultations on preparation of
technical papers. Preparation cf
technical papers and accounts
to UNIDO

December 11, Thursday
Defence of technical papers in
the presence of the exemining
board

December 12, IFriday ‘\
Official closing session of Group 33
of the UNIDO seminar

December 13, Saturday

Departure of the participants in
the seminar for lloscow

December 14 - 20
Departure of the participsnts
in the seminer from loscow to

their countries
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6. The Zaporozhye meeting on improving the teaching

procrdure and the UNIDO cours2s programme in the USSR

for training engineering personnel from developing

countries in the field of iron and steel industry

liaterials obtained from the UJIDO industrial operations
department in July 1985, were carefully studied which alloved to
set forth main directives for perfecting the programme for the
courses of metallurgists from developing countries in Zaporozhje.

‘Thorough examination of the collected materials showed the
necessity of getting acquainted with the educational process, the
teaching staff of the courses and technical meanf in Zaporozhje.
That is why in January 1986 the authors of the report were sent
to the plant "Zaporozistal" and to the UIIDO courses organized
there,

"Zaporozhstal" is one of the greatest Soviet metallurgical
giants created on the basie of the lrivoy Rog iron ore, Donetsk
coal and electrical energy of the Lenin Dneprovskaya hydro-elec-
tric station., The development of technological process is accom-
plished at the plant by means of improveng technology of producti-
on at all the main conversions.

Reconstruction and modernization of metallurgical units and
equipment, intensification of processes of production, automation
and mechanization of working operations, improvement of production
and labour organization allowed them to exceed the scheduled
capacities of the units, to increase efficiency and culture of
production. All this creates favourable conditions for practical
training of engineers-metallurgists from developing countries,

A tour of the plant and a number of meetings on the problem

of improning the programme of the UITIDO courses in the USSR in

the iron and steel industry were organized during the stay.
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A meeting held by comrade A.A.Gerasimenko, the director of
"Zaporozhstal", allowed to discuss in detail all problems fa-
cing the courses and to draw the main guide-lines in improving
conditions of education by meand of creating a basis for rene-
wing technical means,

A meeting was heli%y comrade A,V.Grebenjukov, the engineer-
in-chief of "Zaporozhstal" which was ateended by comrade V.I.
Ilovshovich, Deaputy engincer-inchief on modern techno' ooy (2 tea-
cher at the courses), conrade 51,V,Prokopenko the chief of the
technolosical control devnriment (a teacher a2t the courses), com-
rade V,.I,Larjusihkin the Director of the UIIIDO courses and
the authors of the report. lMethods of teaching and the new pro-
gramme of the UNIDO courses in Zaporozije were discussed in de-
tail and recommendations on improvinrg the educational process
for engineers-metallurginsts from developing countries were wor-
ked out at this meeting. It was disided to select and train leac-
tures at the courses from "Zaporoznstal' more thoroughly and in-
vite more teachers from universities and institutes of H{iev, Za-
porozhie and lioscow to teach at the courses, A wish to update
the programme by introducing new courses on modern subjects was
expressed, Participants in the meeting think it useful to int-
roduce into the educational process some business games and de-
bates between participants on practical topics,

Problems of perfecting the material and technical base of
the courses were discussed at a meeting held by comrade A,V.Go-
lovko, Deputy director of "Zaporozhstal' on problems of commerce
and finance, and a decision on its further improvement was taken,

A meeting held by comrade I,P,Tarapurov, Deputy linister of

the UkSSR iron and steel industry allowed them to discuss in de-

tail the existing situation in the sphere of training stafl from
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developing countries and to worgﬁut ways of solving the pro-
blen,

‘umerou:s meetings and talks with comrade Larjushkin V.N.,
director of courses and comrade Evtushenko L,G. his deputy, as
well as thourough acquaintance with documents and naterials of
the UIIDO courses in Zaporozhje showed thaet it was necessary to
establish order in documents for wiaich purpose it is necessary to
think over and determine a uniform size of paper and definite
forms of all documents (synopsis of lectures, programnes, papers)
both in the Russian and English languages,

Lcquaintance with the documents shownrd that not all the work |
done is always reflected in reports sent to SCEC and UXIDO. Very
often short reports and programmes sent to these organizations,
do not reflect the whole volume of work carried out at the UIIDO
courses in Zaporozhje. On the whole the check-up of documents and
materials showed that this is done satisfactorily.

One of the main difficulties at the courses is a selection ‘-
of a completely homoseneous group. This difficulty arises be- '
cause of different professional levels of would be participants.

To solve the problem it is necessary to select trainees at the I

stage (in the section of staff training of the UIIIDO indugtrial

le to admit to the courses in Zaporozhje sprcialists of no more
than 2-3 professions, This will make it posseble to teach theory
and organize practical training more effectively. Al present, spe-
clalists of 5-6 diffcrent professions arrive, and sometimes it
tecomes necessary to create 1-2 men groups wnich impedes the pro-
cegs of training and disperses the efforts of the teaching staff.

In should also be borne in mind that the UIIIDO courses on welding

in Jiev train specinlste in one technolosical speciality, while

the T77ID0 courses on the ferrous metal industry in Zaporornihje
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trein specialists in 9@ different specialities, whicih, no doubt,
inpedes the process of training and demands teachers of different
subjects.

That is why we think it necessary, in order to reach higher
efficiency, when selecting candidates for courses to include in
draft documents a provision annual 3-4 day visits of 2 Soviet re-
presentatives to the UNIDO in Vienn: (UINIDO, SCHC or 7CST courses!
for organizing a meeting in the section of staff training of the
industrial department to form more homogeneous groups of partici-
pents,

"The expediency of holding in 1986 in Zaporozi1je a conference
of a group of experts on improving tne programme of the UITIDO
courses it the USSR and modern trends in training engineers fron
developing countries on the basis of the UIIIDO courses in this
city was discussed and coordinated wihien one of the authors of the
report visited Vienna (UHNIDO3} in July 1985 and met with the ~dmi-
nistration of the industrial department ( A.\.Vagiliev), of the \
staff training section (I.Lorenzo) and section of metallursy
(E.Balazs). The authors of the report discussed this problem at
all meetings and received full support and reached mutual under-
standing. Luch preparotory work to orzmuiize +his conference is
being done at the plant. The agenda of the conference and some
orgenizational activities have already been plxined., The admini-
stration of the plant and of the UNIDO courses, as well as the
authors of the report think that such a conference would al_ov
them to exchange experience, discuss and considerably improve
the process of training specialists from developing countries.

The agenda of the conference and topics of the reports to be

made were discussed with V,il,Lariushkin, the Dire tor of the

UNIIDO courses and other repres-nitatives »f the plant and <dopted

and approved of, |
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7. Tcends for further improvement and development of UNLDO

courses programme in the USSR for specialists from deve-

loping countries in the field of iron and steel industry

The propesed programme is aimed for the next 5 years and ta-
kes into account the main trends of ferrous metallurgy development
in the world practice.

The programme, which has been made as a result of studies, is
o univ-rsal one, since it enables to carry ont simultaneous trai--’
ning both of several categories of specialists iblast-furnace ope-
rators, steelmakers, rollermen, etc.,) and a group of single cate-
gory specialists, for example only blast-furmace operators (in
the latter case studies in subgroups will not be done).

It should be noted tha' the pzresent prac*ice of simultaneous
training of various professions (blast-furnace ovnerators, steel-
malkers, rollexman, mechanics, foundry men, refractory makers, etc.)
leads to great difficulties in the organization and fulfilment of
the training process.

In fact such a practice is a deviation from the groun training
principle, since lessons have to be made with 2-3 listenevs, and
gome times with one trainse, hich is already an individmal trai-
ning, I:dividual training is very expensive and is preocticed only
for very high categories of adminstrators, Sucﬂgs ministers,

The propesed programme can be the basis for training indu-
strial instructors so thar when the specialists from developing
countries return to their enterprises can pass the knowledse that
they got at UNIDO courses to their subordinates and colleagues,

TPor this {t is proposed to increase the training time for a
croup to 460 teaching periods and to add the following subjects

to lectures delivered to the whole group:




1. "raining and skills improvement of
personnel 4

2, Psycholosical and pedagogical
principles of training 4

3. liodule approach for training
Programmes Iforming 4

4. Frame and content of programies 4

De Concepts about industrial teaching,
trainirg process, principles nand
methodes of training 4

6. Linguistic culture of the instructor 4

T. llethodic issues of using technical
training means in tesaching 6

8. Procedure for using active training

methods G
9. Zvaluation of training results 4
Total 40

At the present time only managers Sf low and medinm mann-
gement levels in the iron and steel industry are beine trained
at UNIDO courses in Zarorozhje. Ve think tha: on tho basisg of
4saporozhye courses it is possible also to train the managment
stalf of metallurgical works from deeloping countries, A sreci-
al rrosramme should be needed Tor that wiich can be considered in
the future,

For improvinz the ef "iciency and quality of the training pro -
cess at UNINO cou?ses in Zarorozhje for cpecinlists from develo-
ping countries in the ferrous netallurgy field - clear methodic
provisions should be made,

'The feilowing materials should be prepared and ziven to
each trainee ot the courses:

1 = Lectures synopscs

2 - "ext books

3 = etindic ecoleulntions




- Training subjects plans
5 - Training schedule

f = I"ethodic instructions for the laboratory work
7 = llethodic instructions for industrial practice
8 = llethodic instructions for visit tours

9 - liethodic instructions for prevaring, writing, and defen-

ding technical parers

10 - llethodic instructions for preparin
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Por these nurposes the UHIDO courses in Zaporozhje should
be provided with modern multipliers (copying devices "xeroprin-
ting", etc), Currently there are no such equipment at ~IIIDD
courses in Zaporczhje.

Tor a better learaing of delivered lectures the courses
should be equipped with modern technical meons Tor trainiag
which are now practically lacking.

e think that for conducting lectures it is nececsary lo

have:

1. Cinematogrnaphic eauipnent for showing tecihriicnl [ilus
(or videorecorders with screen projection),

2, Slide projector for showing slides, drawings and dingo-

3. Calculnting and computer facilities for making calculnr-
tions at laboratory work.

It is very tmnortant to provide ™IIDO courses in Zapororzhie

with moder computer frciitities,

The courses should have their owm display room which are
comnected to computer or have JBK-2LI orlickpa 226 nodels per-

gonal computers. It is posaivle to use other computer focilities.
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8. Conclusion and recommendations.

1. Information necessary to carry out the activities in ques-
tion, has been selected and processedc together with the UIIIDO
staff, All the recommendations of the UIIDO industrial department
staff have been taken into account when preparing the report and
carrying out the preparatory work.

2. The analysis of the collected materials, as well as the
meetings in Vienna, lLioscow and Zaporozhjzs showed that this work
is most urgent and topical since it allows to introduce positive
changes in the JNIDO courses programme aimed at training enginecers
from developing countries.

3. A review of the main trends in the development of the iron
and steel industry allowed to specify the main suide-lines in
reading new lectures courses ir the Programme of training 1 etallur-
gints from developing countries in accordance with the latest
achievements of science and technology. The Programme chould talke
into acconnt the main tendencies in the development of metal pro-
duction,

4, Acquaintance with the documents and materials of the
UIIDO courses in Zaporozhje showed that on the whole the Programme
qiite well embraces the main directions in metal production and
activities of specialists- administrators of the middle level
of metallurzical enterprises, Ilowever, in order to eliminate a
number of shortcomings revealed as a result of u de niled analysis,
it is necessary to introduce changes into the time table, structure
of training and types ©0! trainirgas well as to prepare a draft
Trogramme of training a group of metallurgists,

5. The improvement of the process of training, the improve-
ment of tne quality of the Programme and training efficiency will

be achieved due lo a mors concrete composition and resnlization of
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the Programme with special division into sections, courses and
lectures with concrete mentioning of the number of hours in theo-
retical, seminar and practical studies.

6. Reasons for having one programme for all the groups, which
can be slightly modified in problems of training in subgroups de-
pending on the speciality of newly admitted trainees have been
given,

7. Visits to the best plants where participants can get ac-
quainted with new technology, methods and ways of rational and
effective organization of production processes should be recogni-
zed as one of the most effective forms of improveng the business
qualification of specialists, That is why such a form of training
as visits to other plants must constitute not less than one third
of the educational process' time,

8., Topics of participants' techical papers are too general and
their level is rather low, It is necessary to work out these to-
pics and suggest concrete subjects of investigation, Trainees
should be given special assistance wnen writing their technical
papers so that they could use knowledge obtained while preparing
and defending their papers after returning to tnheir native coun-
tries,

9. Active methods of training are a progressive form of ob-
taining and retaining one's knowledge in tlL.: system of advanced
training of the staff. The new Programme sugg-sts that the volu-
me of active methods of training in the form of business manage-
ment games, discussions, seminars and concrete industrial situa-
tions analysis should be increased.

10. The new Programme well not only give a theoreticel know-

them
ledge in the sphere of computer aprlication, but alsgo teach¥how to

use displays with the help of T'ORTRA!T and ALSEIIBLER,




1. It is necessary that a number of modern topics:"Robotiza-
tion and robot techniques", "llethods of searciaing for techro’ogi-
cal ideas and solutions", "Quality Control of Ilanufactured Pro-
ducts" which will broaden the partisipants' outlook and zive them
the necessary information, should be included in the new Programre,

12, To organize practical seminars , the educational and scien-
tific potential of enterprises and educational institutions of
Zaporozhje is mainly used. It is recommende. that teachers should
be selected and trained mcre thoroughly and teachers from univer-
sities and institutes located in the neighbouring metallurgical
centres as well as in lloccow should be invited to work at the
courses,

13. The unification of the form of all methodical documents
and materials for the courses (programmes, pepers, synopsis of
lectures) will facilitate thie work and standardize the docunents,

14, In order to solve the problem of making groups more homo-
geneous as to their specialities it is necessary that every year
1-2 Soviet representatives should be sent to the UIIDO for 3-4
days which would enable them to select cand (ates more thioroughly.

15. At practical seminars the technical means (films, slides,
etc.) are still used very little. In order to improve the training
efficiency it is necessary to provide the courses with additional
organizational technical means.

16, It is considered expedient that a conference of a group
of experts on the problems of improving the UNIDO courses pros-
ramme in the USSR and modern trends in training engineers from

developing countries should be held in June 1986 in Zaporozhje

on the basis of the UNIDO . 'geq,
/ et
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Appendix 1

Programme of

UNIDO workshop metallurgists'group
practical studies at the Azovstal 1
Steelworks, Zhdanov, Septenber 29 - October 3 1986

- €6

Date and Time : Item
22,09.86
900 - 10OO Lecture on the history, the present state and future development of the Zhdanov
zovstal Steelworks
1000 - 1100 A visit to the Steelworks museum
1120 - 1239 Safety precautions briefing ‘
1300 - 1400 Lunch
1400 - 17OO A tour of the Steelworks, BOF, sheet mill and rail and structural steel
mill s:nops inclusive
3%309.860“
SRR VAt Practical studies in the Steelworks'shops are carried out for:

BF engineers -~ in the BF shop

Steelmakers - in the open-hearth shop

Rollers - in the primary mill shop

Refractory engineers - in the metallurgical furnace maintenance shop
lMlechanical engineers - in the machine shop

Foundry men - in the foundry shop



Date and Time

Item

01.10.86

00 _ 4700

02.10.86
500 _ 4700

03.10.86
9oo _ 17Oo

Practical studies in the Steelworks' shops are carried out for:

BF engineers - in the BF shop

Steelmakers - in the open-hearth shop

Rollers - in the rail and strictural steel mill shop

Refractory engineers - in the metallurgical furnace maintenance shop
llechanical engineers - in the metallurgical equipment mairtenance shop
Foundry men - in the foundry shop

Practical studies in the steelworks'shops are carried out for:

BF engineers - in the BI shop

Steelmakers - in the BOTF shop

Rollers - in the sheet mill shop

HMechanical engineers - in the rail sand structural steel mill shop
Refractory engincers - in the metallurgical furnace maintenance shop
ioundry men - in the foundry shop

Practical studies in the Steelworks'shops are carried out for:

BF engineers - in the EF shop

Stecelmakers - in the BOT shop

Rollers - in the merchant mill shop

Toundry men - in the foundry shop

Refractory encineers - in the metallurgical furnace maintenance shop

- ¥4



Date and Time'

Item

liechanical engineers - in the open-hearth shop

Notice: The list of actual subjectmatter of the practical studies is worked out by the management
of the workshop and is coordinated with the Azovstal Steelworks management,

Appendix 2

Programme of
UHIDO workshop metallurgists'group
practical studies at the Krivorozhstal
Steelworks, Krivoy Rog Ocrober 13-17, 1986

Date and Timei

Item

13.10.86

600 _ 4000
1099 - 4200
1200 _ 4500
1300 _ 1400
1490 - 1790
14,10.86

300 _ 4700

Lecture on the history, the present state and future development of the
Krivorozhstal Steelworks, Krivoj Rog

A visit to the Steelworks museum

Lecture on safety protection and moveme ..t at the Krivorozhstal S5teelworks
Tunch :

A tour of the Xrivorozhstal Steelworks, including BF lo5, open-hearth,

Primary mill and merchant mill shops

Practical studies in the Xriveorozhstal Steelworks shops are carried out for:

BF engineers - in the BF shop




et

Date and Timef Item

Steelmakers - in the open-hearth shop

Rollers - in the primary mill shop

Foundry men - in the foundry shop

Refractory engineers - in the metallurgical furnace maintenance shop
llechanical engineers - in the machine shop

15.10,86
9OO - 170O Practical studies in the Xrivorozhstal Steelworks shops are carried out for:
BF engineers - in BF Nob5
Steelmakers - in the BOF shop
Rollers - in the merchant mill shop \
Foundry men - in the foundry shop o
Refractory engineers - in the metallurgical furnace maintenance shop T
_ liechanical engineers - in the machine shop
16,10,86
q%0 _ 1790 A visit to the "Krivbasruda'
17.10.86
900 - 1700 A visit to the Southern and Northern Ore dressing mills
Appendix 3
Programme of
UNIDO workshop metallurgists!group
practical studies in Ti~v, Octcober 27-31 1986
Date and Time Item
27.10,86
90O - 1000 Tecture on the history, the present state and future development of the Paton
Ny 4 N _




SRR e S e e

Date and Time ° Ttem
Electrowelding Institute
1000 - 1300 Study of Institute laboratories
130Q—14OO Iuanch
1400 - 17OO Study of Institute leaboratories
28,10,86
9OO _ 17OO Practical studies at the Powder metallurgy Plant in Brovari
29.10,86
00 00 . . s -
9 - 17 Practical studies at the Kiev Wire products plant
30,10,.86
900 - 1700 A visit to the Kiev Polytechnical Institute {
N
31010086 -]
900 - 1700 Sight-seeing in Kiev '
Appendix 4
Programme of
UNIDO workshop metallurhists'group practical
studies at lloscow Tube Plant ilovember 12, 1986
Date and Timef Item
12,11,86
90O - 10OO Lecture on the history, the present state ond future development of the
Iloscow ube Plant
00 30 N ot e
10 - 10 A visit to the Plant lluseum
1030 _ 1100 Lecture on safety protection and movement a’ the Plant shops
| .4 _ _
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Date and Time? Item
1100 _ 1390

Practical studies in electrowelded pipe shop o1

130O - 1400 Iuanch
140O - 1690 Practical studies in Electrowelded pipe shop lNo2
1609—17OO A visit to the enemalled ware production shop
Appendix 6
Programme of
UNIDO workshop metallurgists'group practical
studies at the Southern Tube Plant, |
Nikopol, November 26, 1986 o
los
e e e e e et e e e e e e e e - —
Date and Time: Item
14.71.86
900 - 1000 Lecture on the history, the present state and future development of tl.e
Southern Tube FPlant, liikopol
1099 _ 103° A visit to the Plant museum
103O - 110O Lecture on safety protect-ion and movement at the Plant shops
11OO 13OO Practical studies in the tube-rolling tools production shop
1300 - 1400 Lunch
) 140O - 1530 Practical studies in tube-rolling shop No2
1530 - 17OO Practical studies in tube-rolling shop o7
o




UNIDO

Appendix §

Programme of
workshop metallurgists'group practical

studies at the Novolipetsk Steelworks,
lovember 17-21, 1986

Date and Time

Iten

17.11.86

00 _ 4500

1000 _ 4490
1190 _ 1430
1130 2 433
1390 1490

00 _ 4530
1539 - 1799

18,11.86
g0 _ 1700

Lectiure on the history, the present state and future development of the
Novolipetsk Steelworks

A visit to the Steelworks museum

Lecture on safety protection and movement at the Steelworks shops

A visit to the product coke shop

Lunch

A visit to the Steelworks' Sintering plant

Lecture on the environmental control at thie Steelworks

Practical studies in the Steelworks shops are carried out for:

BF engineers - in BF shop o1

Steelmakers - in BOTI" shop Noi

Rollers - in sheet mill shop No1

Poundry men - in the mould meking shop

Refractory engineers - in the metallurgical furnace maintenance shop
Ilechunical engireers - in BOT shop Noi



Date and Time’ Item

20.11.86
900 - 1700 Practical studies in the Steelworks shops are carried out for:
BF engineers - in BI shop o2
Steelmakers - in the electric steel melting shop
Rollers - in sheet mill shop No4
Foundry men - in the foundry shop
Refractory engineers - in BOF shop MYo2
llechanical engineexrs - in sheet mill shop o3
21.11.,86
900 - 1300 Practical studies at the Lipetsk Iron and Steel Plant "Svobodni Sokol"
1499 o 1790 Sight-seeing in Lipetsk i
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The list of officials with whom the
consultants met during the prepars-

tion of the report:

Vienna (UXNIDO)

A.AVasiliev -~ Director of the Industrial operations department
I. Lorenzo - lianager of Persommel training section of the In-

dustrial operations department

I.A.Loginov - Cpecialist of Personnel trainig sectiion
B, llidzhaven - Senior interregional councillor
A,Balazs - ilanager of lletallurgical section
G.D.,Surgutchev - Specialist of lietallurgical section
I.Velev - Specialist of lietallurgical section
Yu.G.Grebtsov - Specialist of lletallurgical section
A,P.Shevchenko -~ Assistant manager of U0 International -workshon
on electrowelding \

Moscow (The USSR State Commettee on Science and Technology.

The USSR State Commettee on External Economic Rela-

ions):

I;K;Kukin - Deputy ch.ef of the International Tconomic and
Science and Technical Orsanizations Department,
The TI55R State Commettee on Science and "echnolo-
'

B,F,Chuprikov - Specialist of the International Economic and Scien-
ce and Technical Organizations Department, The
USSR State Commettee on Science and Technology

B,V.Xurotchenko~ Specialist of the International Iconomic and Tech-

iy

nical Organizations Department, The USSR State




Yu,S.Shevchenko

V.V.Vlasov

Ny
f

.

Commettee on Science and Technology

Deputy chief cf the Technical Aid for UNO di-
vision, The USSR State Cormettee on External
econoriic Relations

Specialist of the Technical Aid for UNO divi-
sion, The USSR State Commettee on External

Economic Relations

Zaporozje (Zaporozhstal)

II.P,Tarapurov

AJA.Gerasinmov

A V,Grebenukov

A, V.Golovko

E.V.Prokopenko
V.Il.Larushkin
L;G.Evtushenko
V.V.Anankov

LeGsPodguyny

Deputy ilinister of Iron and Steel Industry,
T~

Ukranian Soviet Socialist Republic

Director of the Zaporozhstal Steelworks

Chief engineer of the Zaporozhstal Steelwor!s
Deputy director of the Zaporozhstal Steelworks
Chief of Technical control division of the
Zaporozhstal Steelworks

Director of the UNIDO Iron and Steel Courses \

Asasistant manager of ‘he UIIIDO Iron and Steel
Courses

Head of Steelaaking group of the UNIDO Ixon
and Steel Courses

Head of Blast furnace group of the UNIDO Iron

and Steel Courses






