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EXPLANATORY NOTES

¥vchange rates of local currencies and an explanation cf
abbreviations are given below.

A. Local currencies

Values of the local currencies during the period of the two field
missions 1in terms of United States dollars (US §) were as
follows: :

Kenya 1USS$ ... 21.50 KES (March/April, 1990)
Mauritius 1US$ ... 14.83 MUR (November/December, 1989)
108$ ... 13.85 MUR (April/May, 1990)
Mozambique 1US$ ... 800 MZM (November, 1989)
1US$ ... 905 MZM (April, 1990)
Tanzania 1 US$ ... 144 TSh (November, 1989)
1UsS$ ... 192 TSh (April, 1990)
Zimbabwe 1Us$ ... 2.36 ZWD (April, 1990).

B. Abbreviations

.1 Technical abbreviatjions

A.C. alternating current

BEU big-end-up (ingots)

nE blast furnace

oe continuous casting; continuously cast (billets)
dia. diameter

DRI direct reduction iron
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EAF
LD
SL/RN
[,) 1 ~)

1S

electric arc furnace

Linz-Donawitz (oxygen converter process)
Stelco-Lurgi-Republic Steel-National Lead DRI process
ultimate tensile strength

yield strength

B.2 Acronyms and local abbreviations

ALAF
BS
CT¥EL
GDP
GPT
IDDA
FES
KS
KUSCO
MUR
M7ZM
NDC
NPT
PTA

R.S.A.

Sp4
TISCO
TMD
I'Sh
Z21S8CO
7ZWD

Aluminium Africa Limited

British Standard

Companhia Industrial de Fundicao e Laminagem S.A.R.L.
gross domestic product

gross production time

Industrial Development Decade fcr Africa

Kenya shilling

Kenya Standard

Kenya United Steel Corporation Limited

Mauritius rupee

Mauritius Standard

Mozambique Metical/Meticais

National Development Corporation

net producticn time

Preferential Trade Area for Eastern and Southern
African States

Republic of South Africa

Steel Rolling Mills Limited

Tanzanian Industrial Consulting Studies Organization
total mill delays

Tanzanian shilling

The Zimbabwe Iron and Steel Company Limited
Zimbabwe dollar

B.3 Le¢e 3 familiar units of measure

cuom
mlin
MPa
MVA
MW
tnd
tpy

meters cube
million
megapascal
megavoltampere
megawatt

tons per day
tons per year
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ABSTRACT

Project title: Development and Rationalization of Selected
Small Scale Steel Plants in the Eastern and
Southern African States

Prciect number: DP/RAF/88/072

Turvose of nroject:

71 produce  increased output and an improvement in productivity
and product quality at selected steel plants and rolling mills of
the PTA region, and to assist in upgrading the skills of their

cperating and management personnel.

Prociject objectives:
i. To strengthen the technological capabilities of management
and operation in steel plants a2nd rolling mills through
- provision of expertise,
- the supply of metallurgical control and measuring
equipment,
- training of operating and management personnel, and
- analysis of longer term plant rehabilitation
strategies.
<. To 1ncrease the capacity utilization of steel plants and
rolling mills, thereby increasing productivity of steel
production in support of the over-all economic development
of the PTA subregion and, in particular, of its engineering
industries.

Prciect duration: 16 months

Conclusion:

The ~-oblems of seven project area steel plants relating to
elect :c furnace and rolling mill technology, plant maintenance,
nroduction costs, and long-term development were analyzed in the
PTA cnontext. The plants received on-the-spot assistance including
critical instrumentation and equipment. Recommendations to
irpirove  their capacity wutilization, orient their developmen:
strategies, and benefit from training were formulated.

Further assistance by I'NIDO is envisaged in selected prioricy
areas focusing on coverage of more steel plants of the subregior.
on subregional integration, and on training programs.
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INTRODUCTION

The whole project was planned and implemented in accordance with
the Terms of Reference approved by UNDP, UNIDO, and the PTA.

As the Terms of Reference were well formulated and they still
retain their validity, two sections of this Chapter (Project
background, Objectives) are taken from the Terms of Reference
without amendment, except for formal editing tc take account of
the progress of the project.

The other topics covered in this Chapter are the official
arrangements concerning the project and the subcontrazt, anc
basic characterization of recommended training and installed new
equipment.

A. Proiect backqround

There are about 23 steel plants/rolling mills in the PT?
subregion capable of either melting scrap in an electric ar«
furnace for casting semi-products (billets, ingots) or process’:.
semi-products into finished products such as bars, sections, etc.
These steel mills, mainly small-scale, are located in Angola
Fthiopia, Kenya, Madagascar, Mauritius, Mozambique, Tanzania
Ulganda and Zimbabwe. The only fully integrated iron and stee
plant and the subregion’s largest plant is the Zimbabwe Iron an
Stee~l Company Ltd. (2ISCOSTEEL) at Redcliff, Zimbabwe. This plan
is -~quipped with blast furnace and oxygen converters. Th
subr ‘gion’s liquid steel making capacity is just over 1 mln tpy
most of which is in 2ISco.

In addition tc the exclusive position of 2ZISCO, the over-al
status of the steel industry in Eastern and Southern Africa i
determined to a considerable degree by the following features:

- The highest concentration of steelworks can be found i
Kenvya.
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- The subregion’s aggregate steelmaking capacity is just over
1 min tpy of liquid steel.

- Pencil ingots prevail but there are several continuous
casters.

- The rather high imports of billets from outside the PTA
subregion are being pushed down by fore 1limitations, and
vice versa, the billets produced within the PTA have to
cnmpete on international markets while the PTA countries’
requirements are not fully satisfied.

There 1is a number of common features but different levels of
economy, raw material wealth, and availability of energy have to
be considered individually for each country and, indeed, for each
metallurgical plant.

One feature which applies to all the five countries covered by
this project is that a considerable impetus is necessary to raise
their metallurgical production.

The broader region is rich in raw materials to be processed by
metallurgical industry. Nevertheless, the raw materials which
could properly supply the metallurgical industry are yet to be
exploited at a reasonable rate.

The energy potential required to turn these raw materials into
finished goods is also far from being fully utilized.

Tn fact, all the crude steel producers in four out of the five
countries covered employ the scrap process in what can be
described as classical mini-steel mills, but all these mills
operate under several constraints resulting in poor capacity
utilization. Intra-regional trade in steel products (mainly
billets and 1long rolled stock) also is hampered by a number cf
factors, with logistics ranking in a prominent position. The
locati- s of raw materials, energy sources, and selling outlets
are wic :1y scattered.

Kenya has 13 steel mills; five of them have steel melting units
(but only three were actually producing steel by 1988); all 13
can produce rolled stock, with two of them limited to ccld
rolling only (but four of them out of operation for protracted
periods over the recent years). Kenya’s economy being further
developed than that of most of the PTA countries, the tendency in
steel demand is somewhat depressed and is approaching that
exporienced in industrialized economies. There are forecasts
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howaver  for a more vigorous growth of the whele Henvan
cidinreering  sector, which could counterbalance the teng:anc, tc
dvclire in steel consumption.

Jiebart» being the largest sub-regional producer of stee’l, wculd
:+© *Pto natur=1l potential supplier of special steeis, h:ogyh-aliloev
iy wuzts, ond plate and sheet products where a relatively high
te tine¥~ooizal level 1s required. At the moment though theve is
t* .« hon= that ZISCO would engage in these activities scon.

Toencania has two steel companies of which one has a steel melting
tacility and produces billets (along with cperating a facility
P 11 reciling of steel sheet), while the other prcduces

[T I

coned yrelied  stock (hot rolled bars and wire). A reiazively
© <rowth in consumption of steel plate has been expeiv-e-~coa.
amiiaue has a foundry and rolling mill, plus some fabk::  z:Cion

incilities, but the per capita consumption of steel is vei .,  low.

Maruritius has four companies with rollers. With its relatively
divercified economy, the demand for steel products is expected to
urow in spite of the small population.

Theeo  and  other local conditions and interactions had to be
considered when executing the present proje .

. Toeefarentinl Trade Area’s  Secretariat  fov Eastern ani
Sevicievn AYrican States, PTA  has  intensified its 2fforus tc
dovelop its iron and steel industry and other metallurgical
industries in support of its downstream engineering industries in
its efforts for over-all industrial and economic development. In
this connection, in addition to the rehabilitation of existing
iron and steel plants and rolling mills within the subregion,
oxtensions  to existing plants and new plants are being
coniidered. In line with the above, not only ZZISCO but also all
tihe smll scale steel mills have expansion plans and intend to
Pt new equipment in the near future. Finally, the
conmis. 1oning of a sponge iron plant within the sub-reg:ion 13
alao under consideration. Whilst the ZISCO plant is experiencing
difficelties when striving to keep up its operations at an
adeqguate level of technology, the numerous other small steel
plant/roliing mills and re-rolling mills are, without exception,
oprrating with substandard equipment, with a low level ot
technology, and with personnel which copes with their tasks bt
would bonef it from advanced training.

[f 71500 is not included, the actual plant capacity utilizart.cn
in the production of steel products in the subregion may in some
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cases drop to levels as low as 50% or even less. There are many
factors responsible for the underutilization of installed
steelmaking and rolling capacity in the subregion, including,
inter alia, la-k of raw materials, spare parts, electric power,
infrastructural facilities, and specialized manpower.

£ rumber  of steps have already been taken to improve the current
»1tuation. The main initiative has been taken by the Iron and
Steel Committee of the PTA which is planning the over-all
development of the sector. The Committee has recognized the
potential existing at ZISCO to assist in the long-term
development of this sector and ZISCO, in turn, has been most
effective in supporting the work of the Committee. UNIDO has also
assisted the Committee and various activities have undertaken,
zorn of which are mentioned below.

long-term study, up to the year 1995, has been made by UNIDO of
the supply and demand pattern for various steel products in each
of the PTA countries, within a project aimed at surveying the
iron and steel industry in African countries. It was felt that
the results of this study would be useful for the short and long
tarm planning needed to develop this sector.

UNFDO, together with the Commonwealth Secretariat, has made in-
depth technological assessments of the small steel mills, rolling
mills, and re-rolling mills in the PTA countries.

Trchnical assistance by specialized experts, new equipment as
well as on-the-job training and 1longer term institutional
training has been recommended. The follow-up of these assessments
is the over-all objective of this project and covers the
provision of experts and the arrangement of on-the-~job training
for the various senior operators and managers as well as follow-
up workshops. It has been recognized that 2ZISCO in Zimbabwe,
whilst operating an adequate training center of their own, would
also benefit by being included in the training schemes proposed.

Very fe. of these small scale plants have adequate temperature
measurii.y and metallurgical control equipment. It has been
decided that part ot this should be provided by UNIDO so as to
enable an improved technical/metallurgical 1level of the plants’
operation to be obtained. Detailed improvements in the layout and
design of the plants need to be elaborated to increase the over-
all steelmaking and rolling mill capacity of the subregion and
appropriate detailed capital investment schemes need to te
reviewed for the longer term rationalization/development of the
sector.
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The coordinated program of tecl.nical assistance and on-the-job
training is expected to produce increased output as well as
improvement in productivity and quality of final products and
possibly range of steel products produced by the steel plants and
rolling mills of the PTA subregion. 1In addition, the operating
and management personnel should benefit from improved
technological practices as a result of the expert assistance,
training, and specialized metallurgical equipment and tooling
provided by the project.

It must be understood however that even with the assistance
provided by the project, all the steel mills will have to
continue operating under severe constraints imposed by the
limitations of the respective economies. These broader contexts
iinking the steel industry with the over-all economic climate
must be taken into account.

This project, aimed at improving the situation in f.ve PTA
countries in the area of the wetallurgical industry, is linked up
with the following programs of action for Africa:

1. the goals defined for the PTA countries, particularly those
set forth by the Iron and Steel Committee of the PTA which
is planning the over-all development of the sector

2. the UN program of action for African economic recovery -2nd
development 1986-1990

3. the Industrial Development Decade for Africa (IDDA).
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B. Official arrangements

The project was approved by Mr. Bax D. Nomvete, Secretary General
~f the PTA, on 29 July, 1988. UNDP approval was secured on 26
August, 1988.

UNIDO was selected as the executing agency. The project document
was signed on behalf of UNIDO on 2 August, 1988.

A subcontract to execute the project was awarded by UNIDO to
POLYTECHNA Corporation of Prague, Czechoslovakia on 21 Septemrber,
19R9.

The proposed starting date of project activities was September,
1983. The actual starting date of project execution (the first
field mission) was 30 October, 1989.

The planned project duration was 16 months. The actual period
covering the two field missions and the delivery and installation
of UNIDO-supplied equiprent was seven months. It is expected the
follow-up training proposed in this report will extend over a
neriod of several months.

C. Contributions

Total contribution by UNDP (planned):
1988 1989 Total
Us $ 13,000 299,791 312,791
Government inputs:
The Governments and the counterpart agency, PTA were expected to
make available local facilities and provide counterpart staff,
data on raw materials and local production and service costs, as

well as the usual amenities.

Subcontract: Us $ 122,893,
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D. Objectives of the project

The development objective was to increase the capacity
utilization of the steel plants and rolling mills in the PTA
region to effect increased production of finished steel products
so as to support the over-all industrial development of the
subregion in general and the engineering industries in
particular.

The immediate objective was to improve the operating practices at
the plants by providing expert assistance, organizing specialized
training, and supplying essential measuring and control
equipment.

These objectives, encompassing seven selected steel plants in
four countries of the subregion, are essentially valid for all
1e steel producing and processing countries of the PTA reg.on.

The basic activities aimed at achieving the objectives are
outlined in the subsections of Chapter I.

All the activities stipulated in the Terms of Reference were
performed as planned, and the project objectives were attained.

E. Training

As confirmed by recent missions, most steel mills in the PTA
countries suffer acutely from poor capacity utilization and are
in sore need of rehabilitation.

Lack of adequate training ranks prominent among the factors which
thwart the efforts to remedy the situation. Particularly at the
middle level of management, there 1is a pronounced lack of
metallurgical expertise in the EAF and casting shop, at the bar
rolling mill, and in maintenance. Exposure to foreign (or even
neighboring) mills of similar type and scale is entirely lacking,
with the notable exception of participation by several mill stafft
members in the maintenance-oriented training project run with
UNIDO support at 2ZISCO, Zimbabwe.
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Consequently, the idea of training courses and workshops which
would allow the individual steel plant shop managers to develop
in their particular line of specializat .on, was eagerly grasped
at by the management of all the plants visited under the UNIDO
project DP/RAF/88/072. Better trained operators and middle-level
managers are a valuable asset to the mills in their efforts to
upgrade production and product quality.

For these reasons, the field missions carried out under the UNIDO
project DP/RAF/88/072 focused not only on on-the-spot assistance
to the operating and managerial staff of the steel mills in the
area of process and technology, but also resulted in four
specific training proposals. These are

(a) On-the-job training

(b) Workshop on steelworks modeling

(c) PTA steel plant rehabilitation workshop
(d) Subregional steel plant exchange program.

These training and workshop schemes are outlined in Chapter V.
Full particulars of the training projects are outlined in Annex
H.

F. Equipment

Oon the basis of the diagnostic mission to the plants and taking
into account the experience acquired while providing on-the-spot
assistance, the measuring, control, and auxiliary equipment
pinpointed as critical was specified in detail at very shert
notice by the team, one month in advance as against the proiect
schedule. In fact, the team leader was recalled from Africa for
mid-term debriefing at UNIDO HQ for this purpose.

Equipment specified by the team and promptly oraered by the
Purchasing Section of UNIDO to the tune of US $ 102,000, includes

- temperature measuring systems for electric ar. furnace and
for billet reheating furnaces,

- an analyzer of furnace offgases,

- hot metal detectors,
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- essential equipment for mechanical and electrical
maintenance, and

- measuring equipment for rolling mill quality control.
For detailed equipment specification, see Annex D to this report.

During the second field mission, individual items of equipment
arriving at the project area steel plants were inspected by the
team and installation assistance was provided where feasible and
necessary.

G. Ssubcontracting

The Czechoslovakian, Prague-based Foreign Trade Corporation,
POLYTECHNA was selected by UNIDO as subcontractor for this steel
plant oriented project conducted in Kenya, Tanzania, Zimbabwe,
Mozambique, and Mauritius. Polytechna’s partner taking care of
coordination of the subcontract activities was the Prague
Institute of Chemistry & Technology. This, in turn, was aided by
experts from cooperating institutions. The principal
organizations involved are identified below:

POLYTECHNA
Address: Panska 9, P.O. Box 834
CS-11245 Prague 1

Telex: 121585 POLY C
Fax: (422)-2321562
Phone: (422)-2364565-70, (422)-2364574

PRAGUE INSTITUTE OF CHEMISTRY & TECHNOLOGY
Address: Technicka 5
CS-16628 Prague 6

Telex: 122774 VSCH C
Fax: (422)-3114769
Phone: (422)-3117074, (422)-3323158, (422)-3124260

RESEARCH INSTITUTE FOR IRON & STEEL TECHNOLOGY
AND ECONOMICS

Address: Modranska 18
CS-14706 Prague 4

Phone: (422)-463041, (422)-462372
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FERROUS METALLURGY CORPORATION
Address: Slezska 9,

CS-12000 Prague 2
Phone: (422)-2152803

SKCDA CC~PORATION
Address: Nam. Cesxkych bratri 13
Pilsen, CS
FPhone: (019)-2152011

Total value of subcontract: Us § 122,893.

isrk carried out by contractor: The subcontracted ¢or. zonzisted
:: three phases and entailed two field visits b & = --c:iziizand
- i of experts/consultants with an intervening =< 2d o1 3
.onths.

Cutcome of subcontracted work (in the briefest outliir:z': ~:vision
of and assistance to seven steelworks in four counti:-: mainly

resulting in

- Interim report

- Terminal report

- Identification, purchase, and instaliation of & .oment
worth ca US $§ 100,000 at the steel plants

- Various training schemes and follow-up training . ojezts.
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RECOMMENDATIONS

A. Recommendations to PTA and Governments

i. Lxtend further support to project area steel plants, f..:
tnem to be able to fully benefit from this study and from the
cqatpment supplied by UNIDO.

2. Through initiation of and participation in follow-u>
nrojects, intensify efforts to improve subregional communicaticn
and integration within the steel industry.

3. For purposes of subregional cooperation and trade in steel,
steel products, and scrap, cooperate on the PTA-to-Governments
and Government-to-jovernment basis in an effort to set up steel
clearing centers in each PTA country.

4. Cooperate with UNIDO in implementation of proposed trainirg
schemes and workshops.

5. In view of necessary modifications to the time horizons, ro-
ansess available studies on the long-term rehabilitation and
d~vnlopment strategies for the steel industry in Tanzania en.
Moz ymbique.

6. Consider Governmer-. sponsored scrap collecting activity

including mobile baling presses to bring badly needed scrap to
the market.

B. Recommendations to steel mills

i. Implement suggested improvements (cf. Chapter IV, Secticus
A.1.3, B.1.3, B.2.3, C.1.3, D.1.3, D.2.3, and D.3.3).

2. Make efforts ¢to upgrade maintenance, operation, a.
technology through improved plant-to-plant communication with:..
the subregion.

3. Participate in the training schemes outlined in Chapter V.
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C. Recommendations to UNIDO

1. Assist the PTA subregion and its steel mills through
extending the present project, under the same Terms of Reference,
to the remaining PTA countries (outside the project area for
DP/RAF/88/072) where steel plants are operated.

2. Assist the PTA and the project area Governments and steel
mills by undertaking to organize the training schemes and
workshops specified hereunder (cf. Chapter V).

2. Recognize the rehabilitation of the steelmaking industry as
an vuyrgent task of the manufacturing sector and intensify
assistance to PTA in this respect as far as feasible.

4. Implement suggested follow-up projects (cf. Chapter V).

5. Find ways and means for the UNIDO Country Directors from
countries of the PTA subregion to attend the international
workshop on steel plant rehabilitation proposed hereunder (cf.
Chapter V, Section B.3).
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I. PROJECT S8COPE

A. Countries and steel mills covered

In accordance with the Terms of referencel the countries ani
steel mills covered were as follows:

Kenya Kenya United Steel Company Ltd., Mombasa
Mauritius Desbro International, Port Louis

Ship Breaking & Steel Rolling Industries Ltd. ard
Section Rolling Ltd., Plaine Lauzun (same owner)

Mozambique Companhia Industrial Fundicao e Lamiragen
S.A.R.L, Maputo

Tanzania Aluminiur Africa Ltd., Steelcast Division, Dar es
Salaanm

Steel Rolling Mills Ltd., Tanga

Zimbabwe?2 The Zimbabwe Iron and Steel Company Ltd, Redcliff.

lThe original Terms of reference also included Rollmil Cr.
in Nairobi, Kenya. As this was being covered at almost the sane
time under ancther UNIDO project, the Subcontractor was
instructed by UNIDO to include instead the coverage of theo
rolling mill department of Kenya United Steel Company Limited -n
Mombasa (where the original Terms of reference covered only the
steelmaking department).

27raining aspects only (outside the Terms of reference).
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B. Professions covered

All the countries of the PTA subregion covered under the present
nrafest  have oxisting and/or planned steel melting facilitiss,
g lixewlse, all have established rolling and/or re-rolling
tacilities. The critical problems faced by these plants in the
PTA subregion were pinpointed by the Project Docunent
DP/RAF/88/072.

Hence, in compliance with the substantive terms of reference for
the project, the specialized field team was composed of
experts/consultants covering the following four professions:

Electric furnace steelmaking

Billet reheating, rolling mill design and operation
i) Mechanical and electrical maintenance

Financial and cost control.

'..a‘\.:v

v'.‘v

(v
(i1
(ii
(iv
Attention was also focused on actual training requirements.

In addition, the subcontractor’s headquarters (Polytechra Ccrp.)
provided general field and home assistance.
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I1. PROJECT ENVIRONMENT (SUB-REGIONAL ASPECTS)

A. Raw materials for steelmaking and fabricatiocn

Depending on the production practices' and proccess units at a
specific steel pilant, the raw materials consumed during iron and
steel production include:

- iron ore, metallurgical cocal (which 1is first converted to
coke), scrap, spondge iron, alloying elements;

- fluxes (limestone, lime, dolomite and fluor spar),
refractories, graphite electrodes; and

- energy sources: electricity (particularly hydroelectric pcwer)
and natural gas.

Iron ore: Large resources of iron ore are known to occur in
several countries of the PTA region. The geological reserves
amount to at least 6,344 mln tons. Obviously, only a fraction of
these reserves would be technically extractable and economically
beneficiable for purposes of iron and steel production. By far
the largest reserves are in Zimbabwe (with about 59 per cent of
the total) and in Angola (which accounts for 19 per cent). In
Kenya are traces of iron ore in various parts the country, but no
serious exploration has been done to establish their viability
for mining purposes. It 1is high time tc undertake this
exploration.

Coal: In spite of the vast reserves, commercial exploitation of
coal is still at a relatively infant stage. Only Botswana,
Mozambique, Zambia, Zimbabwe and 1in a small ~xtent Tanzania row
operate coal mines. In all cases except Zimbebwe, cocal :s
produced for power generation and export. Whereas cokable cca!
occurs also in Mozambique and Swaziland, only thi:t of Zimbabwe is
employed for iron and steelmaking. The subregion’s coal resources
could be potentially useful as a reductant in coal bhased iron ore
direct reduction processes for the produ-:tion of sponge iron, a
metallic alternative to ferrous scrap.

Ferrous scrap: Although scrap is not a natural resource per se,
its importance derives from the fact that it is an important
source of iron units, substituting for sponge iron and vice
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versa. In fact, all steel producing units 1in the coun=zries
covered under this project use ferrous scrap as their main input.
An accurate scrap inventory 1n these countries has nct yet kz=en
carried out.

Concerning tne ccuntries’ scrap generation capability, it is to
be ncted that the local! availability is constrained by the under-
developed and currently depressed status of the economies in the
subregion. This, among other things, 1leads to an enfor:zed
longevity of automobiles and other household appliances as
consumers conserve and rebabilitate rather than dispose of
serviceabhle assets. Furthermore, bottlenecks exist in
inefficiencies of scrap collection, processing and delivery to
steel plants. For these reasons, the differences between the
prices of local and 1imported scrao have been narrowing, making
the latter increasingly attractive, although its accessibility is
now restricted by the prevailing foreign currency scarcity in the
subregion. In the face of escalating scrap prices, as well as the
obvious demand for it in the subregion, there is a need for
establishment of enterprises devoted to the collection and
processing of all available scrap sources.

Included among these sources are ships and carriers that could be
the basis of shipbreaking enterprises at such ports as Momkasa,
Dar es Salaam, Maputo and Port Louis. At present time the
shipbreaking activities are not being carried out, even though it
would serve the purpose of domestic supply of raw material for
rerolling and/or of generating scrap for both the domestic and
the export markets. In fact, there is a very minor shipbreaking
operation still going on in Mauritius (in » company not covered
by the present project).

Also, scrap czllection is of course regarded as a matter of
importance by the steel mills of the region where as a rule, the
c¢ompany management themselves are making efforts to organize
scrap collection activities. However, there 1is no central,
effective scrap collection in any of the countries of the region.
Obviou=ly, difficulties of transport contribute to the problem
which : »metimes 1s present even within one and the same country,
where one region of the country is depleted of scrap because of
collection by the steelworks over a limited area, while another
regjion of the same country may have a local surplus of scrap.
Intra-regional trade in scrap 1is totally absent in the PTA
subregion and scrap is a scarce commodity in general (e.g., in
Kenya, Tanzania, Zimbabwe) but at the same time, there is a
number of countries (including Mozambigue and Mauritius cover.:d
by this project) where there are no melting capacities whatso=aver
so scrap ought to be accumulating. Clearly, seirious thougnht
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should ke givar “o this problem.

In the atsencce of objective studies of the scrap sources, the
indicative tata gathered in an earlier study (preparea by <he
Reqgional and ZCountry Studies Branch of UNIDO) were extrapolared
to the +=ar 12%C on the basis of the field experience of the
prescrs toaw, - siding indicative estimates of the annual scrap
genreration  ates, exclusive of "home" scrap generated and
consumad hy Zuerniing steel plants:

Kenya 2¢,500 tpy
TanzaniAa 10,500 tpy
Mozambigue 3,500 tpy
Mauritius +,500 tpy

Q.

Availlability of scrap is assumed to increase by 5 % per annum.

Estirmates of scrap availability compared to present and
potentialiv reguired use strongly confirms that the countries are
running out cf scrap. Therefore the likelihcod 1is that
improvements in gathering and processing practices as well as
utiilzaticn of new sources would be necessary if increased scrap

.

imports are tc¢ he avoided.

sumnming tup, ‘L is ciear that all the PTA countries on the African
continent face corsiderable problems not ounly with the collection
of steel scrap but alsc as regards the generation of scrap. This
is particniarly true of Kenya and Tanzania. In Mozambique there
1% potenv: <1 for collecting considerable quantities of scrap
because of cthe absence of any appreciable melting capacity. On a
ragnified scale, this 1s true of the island of Mauritius where at
present, som~ gscrap is exported (but not to the neighboring PTA
countrias).

Direos reductinon_iron (DRIY: The deficit of metallics in the
subrecaion can be covered in the future by production of DRI in

the resion. The SL/RN  (coal based) production process would
apnea the most suitable, although the method does suffer from
techn. 1] ana operational handicaps that deserve fuller analysis
Lbefore a decision is taken. A consideration of the most suitable

location atte-raatives for DRI plants gave no firm conclusions and
further tecani~al  investigation is needed. Possible lccations in
Morambicuee and Tanzania are both based on a revival of projects
tormerly considered.

The siarg forminag_and refractor y minerals: The fluxing minerals in
steelnaking  are limestone, J2nlamit-, fluorspar and silica.

Limestone, dolomite and silica reserves of suitable quality for
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metalluray oocur widely across the subregion. Even where a

particular Countyy  nas nc local resources, it should be possible

to supp:iy its requirements from other subregional sources. As for

fluorspzr, =siznificant exploitation has been going on for some

time in bwth venva and Zimbabwe. Other fluorspar resources may be

ncated {n  cUier countries as the need for it in metalilurgical
)

Dr, . . . - 5 :\ :Q

¥

sountries in the subregion are endowed with
‘rves of some of th= refractory minerals (silica,
chromite, dolomite), only a narrow range of
~he  simple  fireclays, are now manufactured in
va for local consumption. The balance is imported
-a, Europe, and North America. With the possible

exceptist 7 cirbabwe, no individual country’s refractories
demand 1o aulalcient to justify establishment of a viable plant
to manuiactirs 4 wide range of refractories for its internal
consumpticon  » retallurgy alone. Accordingly, the refractories
area presenis an opportunity for subregional industrial

hcopo;au:.a

- e e - Do
[E2 SR GRS HERR SN SE N

at supplying the needs of countries in the

Mloving r 215 _and ferroalloys: There are 1large deposits of
tho a0y irinerals in several countries in the subregion.
Uhroze o ~5its are in Zimbabwe, which alone accounts for
more  thant 72 of the world’s reserves of high chrome ores.
Jarnia s Gonail reserves, and significant reserves of nickel
ores coous Gr rurunal, Zimbabwe, Botswana, and Madagascar. Basic

i for steel production such as ferromanganese
~..n are not produced in the subregion and must be
are mostly imported from Europe.

ﬁjgf“r‘uit;_;g,;;fzps Tanzania, Mozambique and Zimbabwe have

conciderable  electricity resources. At present, the total

inx_ullcu cavicity in Mozambique is 2,275 MW of which 96 per cent
ic hydre, with the Cahora Bassa station accounting for 2,075 MW.
Int il 124, 1a fact, Mozambique was an exporter of electricity to
Dt 14  bu* then the disablement of the transmission line

has cu o sft *his  valuable source of foreign exchange earnings.
vlectric pow s %5 the Maputo region now is mostly delivered from

Couth 4tcoica. Tne frequent outages are the single most important
ST oH Tauntime at the Mozambiquean metallurgical and
ORI WO S,

In Tanzn, the total installed capacity is only 3269 Mw, ~f
whi ", arour 2710 MW is hydroelectric power. The future orientation
15 teoaardn Latreaned exploitation of hydro resources. However,

tor the  paioons of  the proposed Ruhuhu steel complex (of which
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however the implementation had to be put off), a 300 MW coal
firedl station is planned in an effort to make maximum use of
indi¢2nous coal resources.

5y the end cf 1986, Zimbabwe’s installed generating capacity was
2,145 MW o1 which 1,266 MW was hydro. Additional vast hydro
resources are yet to be tapped, amounting to at least 4,566 MW.
Timtaowe snd Zamkbla enjoy the advantage of drawing on the Kariba
Dam power generating complex which however was seriously hampered
by a 1989 emergency, but Zimbabwe at least has a number of other
powrl stations in operation (including thermal stations).

In EKenya there are three EAFs in the country (as important
electric power consumers) of which e.g., the KUSCO facility has
to draw on power from a source (hydroelectric power station) some
700 miles away. Power is costly and is an important limiting
factor of steel production; a special electricity tariff for the
steel plants is a matter of concern to the industry.

Mauritius commissioned the Champagne Hydro-Power Station of 30 Mw
capacity in 1987 so total electricity generated from all sources
went up to 487 GWh. However, the main power stations are thermal,
diesel o0il1 fired plants. At present, electric power supply
exceeds demand.

Electric rower requirements of the steel industry are essentially
covered at present except in Mozambique but, generally, the
problem of long-distance transmission and consequently, high cost
of power must be faced by most of the producers in continental
Africa.

Matural gas: Matural gas is an alternative hydrocarbon reductant
for iron ore, and is particularly suitable for the modern direct
reduct ion processec. Although virtually all the countries of
Eastern and Southern Africa have, at one time or the other,
issued gas exploitation concessions to the multinational energyy
firms, only three countries - Angola, Mozambique, and Tanzania-
have bren able to demonstrate that they are endowed with
commer: - 111y exploitable natural gas resources. However, the is
virtual ; no commercial extraction sofar and thus, no industrial
applications. It 1is expected that a decisive impetus will be
aqiven tc the gas extraction industry by the advance of major DRI
and fertilizer production projects.
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B. Role of steelmaking and fabrication in manufacturing

In all the countries of the subregion, iron and steel is a
critical commodity for the industrialization of a nation. In
Kenya this has been recognized very early and, hence, has been
given considerable priority since independence. Many industries
have been set up and there has been backward integration to the
present time, where the billets and hot rolled coils remain the
main imported raw materials.

The country therefore needs the facilities to make both billet
and hot rolled coils for the existing and future downstream
industries. Currently the country has 13 iron and steel mills
having installed capacities of about 500,000 tpy, but the actual
production is basically about 40% due to lack of raw materials.
There are only two mills which use hot rolled coils to produce
cold rolled coils.

Kenya requires a steel mill to produce billets and hot rolled
coils for the existing mills urgently. After which any new area
can be developed for the whole country as the need arises. Billet
production can be given maximum capacity of 600,000 tpy while the
hot rolled coils can be at a maximum of 400,000 tpy. Therefore a
plant of capacity of 1 mln tons annual production can in
principle be designed.

In Tanzania currently, the National Development Corporation (NDC)
is responsible for the over-all running and development of metal
working and metal forming industries, engineering industries, and
electrical industries. Outside of ALAF and SRM (covered by the
present project), the <companies falling under the above
categories are Ubungo Farm Implements (UFI), Zana za Kilimo (2ZK)
of Mbeya, Tanzania Cables Ltd. (TCL), Metal Box Ltd. (MB),
Tanelec, Light Sources, Kilimanjaro Machine Tools (KMT), National
Engineering Co. (NECO), Mang’ula Mechanical and Machine Tools Co.
(MMMTC) , National Bicycle Co. (NABICO), and National Steel Corp.
(NSC) . ’

Throughout the period from 1980 to 1986, Tanzania went through
the greatest depression since independence. All the economic
performance indicators reflected a declining trend. Output in the
manufacturing sector during this period fell by almost 17% and
value added decreased by 11% per annum. The share of
manufacturing value added in GDP also decreased from its peak of
13% in 1978 to only about 5% in 1984. Further, growth in GDP for
the 1978 to 1985 period was 1.5% per annum on the average. The
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rate of inflation during this period was very hich, around 35%.
In this connection, there was practically no capital accumulation
in terms of expansions and development of new industrial
ventures, particularly in the above mentioned key sectors of the
national economy. However, after the year 1986, thanks to the
National Economic Recovery Program (ERP), the economy started
picking up. The GDP growth increased from 3.6% in 1986 to 4.1% in
1988 and the capacity utilization of the above mentioned
industries increased from 30% in 1986 to about 50% in 1988. The
same is expected to increase to 60% and 70% in 1989 and 1990,
respectively. Also the inflation has fallen from the rate of 35%
to 29.9% in 1988.

In general terms, metal working industries are those industries
which use products of basic metal industries for further
transformation into metal products. The two Tanzanian companies
covered by the project, i.e., ALAF and SRM, rank prominently in
this sector. The products manufactured by the said companies
include aluminum sheets, circles and foils, pipes, angles and
other sections, cold rolled steel sheets, galvanized plain steel
sheets, steel billets, and reinforcement steel rods. It can be
noted that the roll to the national economy of this sector in
general and of the above two companies in particular is extremely
important. However, this sector 1like any other sector was very
much hit by the national economic problems. In the period between
1980 and 1988, the sector experienced complete stagnation 1in its
growth.

A brief survey of the said industries reveals the following
status. At SRM Tanga, nothing new came up since launching
commercial production in 1971. The expansion programs, which
started in early eighties, are not yet completed because of the
above mentioned economic problems. At ALAF all the planned
expansion programs could not take off because, once again, of the
economic problems. There was hardly any growth in the other
companies of the sector either.

In view of the above stagnation in growth of this sector, it is
the view of the NDC that unless and only if radical measures in
expansions and completion of uncompleted projects take place
immediately, the sector will not be able to cope with the
increase in purchasing power (demand) resulting from the growth
in GDP. It is in this framework that NDC must promptly come up
with sectoral pians for future development to the year 2000 and
beyond. Indeed, this has already been identified as the desirable
NDC goal in the development of the sector. Already outcries of
shortages of reinforcement bars, billets, Mabati type corrugated
sheet, and manufactured equipment have started.
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The role of steelmaking and steel fabrication in Mauritius must
be seen in the light of the booming construction industry there.
In view of the improving economic climate, there is considerable
potential for the steel companies. The rolling mill production
totals some 28,000 tpy (mostly of rebars) and 5,000-8,000 tpy
more are imported; most of the imports is 6 mm wire. However, the
local producers have to compete with the imports which tend to be
less expensive, following an open door Government policy. Of
course, all billets are imported, there being no melting furnace
in the country. The same fact, i.e., that of absence of melting
capacities, 1is responsible for the exports of scrap from
Mauritius. The companies involved make efforts to specialize
and/or cooperate when covering the local market.

ZISCO, being the dominant producer in Zimbabwe, are requested to
produce a very wide range of products in order to cover the
country’s requirements. The view is held there that the total
capacity of steel production, which 1is near 1 mln tpy from
ZISCOSTEEL alone, ought to be enough for the whole of the PTA
subregion; hence, efforts to set up large plants elsewhere in the
subregion seem to be unwarranted by the present demand. ZISCO’s
future is threatened however by lack of financing and investment;
should any serious difficulty develop as the mill equipment
becomes worn out, the country would have to import everything.

The situation of Mozambique seems to be the least envious at the
moment; much of the engineering industry would come to a hal=:
should the present strains preventing Mozambiquean steel
producers from actually producing persist much 1longer. The role
of steelmaking in manufacturing should again become pivotal as
soon as the external strains on the economy are eased. The
projects of CIFEL rehabilitation would have to be given much
higher priority then, but only on the condition that the rolling
mill will be freed from the frequent power outages and other
external problems. Of course, Mozambique also stands to benefit
from all the flow of steel semis and products on the Beira line
as soon as this is fully available again; this 1is a very
important consideration to all the landlocked PTA countries.
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C. BSteel mills and related facilitijes

A global

overview of the Kenyan iron and steel industry is shown

in the Table overleaf, compiled from data furnished by the Kenya

Ministry of Industry:

Existing installed

for 1988 in metric tons:

capacities and actual production capacities

Name of company Installed Actual Prod. Operation
Capacity 1988

Rolmil Kenya Ltd 30,800 16,271 melting and hot

rolling

Special Steel

Mills Ltd. 75,000 41,360 not rollinag

Steel Makers Ltd. 20,000 15,000 hot rolling

Emco Steel Works Ltd. 25,000 14,527 melting and hot

rolling

Morris & Company Ltd. 25,000 16,000 hot rolling

Mabati Rolling

Mills Ltd. 120,000 72,000 cold rolling

Iron International

Ltd. 11,930 2,270 hot rollirg

Iron Africa Ltd. 15,0090 7,426 hot rolling

Standard Rolling

Mills Ltd. 12,000 - cold rolling

Steel Rolling

Mills Ltd. 20,000 closed hot rolling

Steel Billet under melting and

Casting Ltd. 30,000 receivership hot rolling

City Engineering
Works Ltd.

5,000

melting and
hot rolling
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Kenya United Steel melting and
Company Ltd. 40,000 22,000 hot rolling
TOTAL 422,730

The above data represents the limits for the downstream
industries where the users of wire rod are most important. The
installed capacity for nine major users of wire rod is shown
overleaf:

Name of company Installed Location
capacity (tpy)

Fehmi Nail Works Ltd. 6,000 Mombasa
Flamingo Engineering Works Ltd. 600 Nakuru
Iron International Ltd. 2,400 Mombasa
Nalin Nail Works Ltd. 10,800 Nairobi
Kenya United Steel Co. Ltd. 2,400 Mombasa
Khetshi Dharamshi Ltd. 600 Mombasa
Sansora Wire & Nail Works Ltd. 840 Kisii
Steel Reinforcement Ltd. 720 Kikuyu
Wire Products Ltd. 3,000 Nairobi
TOTAL 27,360

In Tanzania’s metal working and metal forming industries, there
is a smaller and yet substantial national capacity available as
detailed below:

Name of company Installed Operation
capacity (tpy)

Alumini:. .y Africa Ltd.

- Galco Division 36,000
- Steelco Division 72,000 celd rolling
- Pipeco Division 18,000
- Steelcast Division 18,600 melting
Steel Rolling Mills Tanga 20,000 hot rolling
Zana za Kilimo, Mbeya 4,000
Ubungo Farm Implements 5,000
National Bicycle Co. 3,000

SIDO 5,000
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Others 2,000

TOTAL 183,000

It can be noted from above that the existing capacities of metal
workiny and metal forming industries stand at 183,000 tp, as at
1989. This tctal capacity (if all metal forming and metal working
:ndustries were working at 100% of capacity), would cover 77% of
the rational demand. However, an analysis by the Governmant of
capacity utilization of the said industries has revealed that the
industries are working on an average of 50% for the year 1989.
Consequently, in 1989 the metal working and metal forming
industries covered only about 43% of national demand. It is noted
that there is a large cap to balance the demand-supply eguaticn.
There is therefore a need to exploit fully the idle capa<ity, in
order to make sure that at 1least, capacity utilization of the
existing industries goes to about 80% which is the target set by
NDC as representing a substantial help toward balancing the
demand/supply situation.

D. Intra-reqional trading in steel and steel products

The steel industry’s product mix consists of blooms and billets
(for further rolling) as well as "long” products for the
construction and ergineering industries, 1in the form of bars
(round, square, and flat, plain and twisted), rods (for wire
production) and 1light and medium sections (angles, channels,
beams, and light rails). There is no facility for production of
sheet, strip and plate, and the subregion‘s demand for this
categor, of steel mill products is supplied through imports.

With the exception of Zimbabwe and to some extent, Kenya, none of
the countries of the subregion participate regularly in the
steel export trade, whether within or outside the PTA. The
absoclute quantity of steel traded within PTA is small both in the
context of Zimbabwe’s total exports and the subregion’s totai
imports of steel from all sources. It has already been noted in
earlier studies that the prospects clearly exist for an
exploitation of the subregional market by producers in the
region, in the near term, particularly Zimbabwe. Zimbabwe
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exported in addition to about 16,000 tpy of steel products
exported inside PTA, about 90,000 tpy of basic steel products
outside the subregion. The larger part of its steel exports are,
however, in the form of low-margin ({semi-prccessed) blooms and
billets (200,000 tpy). Only about 10 per cent of this went toc
countries in the subregion. High transportation cost for
delivering steel to the overseas customers tends to make
Zimbabwean products less competitive on the world market, a
situation that cuts into potential profit margins. In the medium
and long-term, and in the interest of maximizing profits from the
export trade, it would be in Zimbabwe’s interest (as the leading
steel producer 1in the subregion) to re-orient its product mix in
favor of more sophisticated and higher-margin flat and high alloy
products, for which there are currently no producers 1in the
subregion.

The scope tor subregional trade in steel will depend wruch on
whether plate production will take place and the extent to wh:ch
billets are supplied from Zimbabwe to the rest of the subregicn.
Of course, the plans to expand into flat products have beern
entertained at ZISCO for a long time but shortage of investment
intervened sofar. If nroduction for subregional consumption
remains limited to present products, trade patterns will largely
be as at present. If plate production covering only half or
subregional demand is started by 1995, intertrade flows in basic
steel products would at 1least increase by a factor of 5. If
projected regioral demand for billets in 1995 was covered as far
as possible by Zimbabwean exports it would mnean a 6-7 fold
increase in the volume of billet trade.

One problem is that ZISCO in Zimbabwe stand very much alone in
the subregion, and a situation may develop where the company
would be "missing yardsticks" as to quality of production and
trading orientation.

Another problem facing ZISCO and, for that matter, any other,
potential large producer of basic steel products like ingots,
blooms, .1 billets, is the surplus cost incurred due tc long,
inefficic .t transport. Indeed, 2ISCO would be well advised to
turn more to domestic sales so as to avoid 1losing on the
railways.

Yet another problem is that ZISCO are requested to nroduce a very
wide range of products while on the other hand, they may be¢
better off themselves if they narrow down their product range, ir
conjunction with cooperation efforts.
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shoe -
Drojects

E. Review of expansion and rehabilitation proijects

<

m (1990-199%), medium term (1395-2J0C) and long term

r
are re-ieved.

Production of iron

iron ore restructuring project (including sinter plant),
long term (ZTSCQT)
COREX direct reduction facility, long term (2ISCO)

exploitation of potential iron ore reserves, long term
(Kenya Government)

Liganga iron ore project, long term (Tanzania Government)
exploitation of iron ore reserves, long term (Mozambigue
Government)

Steel melting

1.
2.
3.

4.
5.
6.
7.
8.
9.
10.

caster installation, short term (KUSCO)

EAF shop expansion, long term (KUSCO)

EAF shop expansion (installation of additional electric arc
furnace), short term (ALAF)

new biilet caster of 40,000 tpy capacity, medium term (ALAF)
new billet caster of 70,000 tpy capacity, medium term (SRM)
new billet caster, medium term (ZISCO)

inctallation 2f an induction furnace, short term (CIFZL.
foundry rehabilitation, short term (CIFEL)

mini-steel shop with caster, long term (CIFEL)

EAF ¢ induction furnace, medium term (DESBRO)

Rolling of steel

1.
2.
3.

4.

rolling mill expansion, long term (KUSCO)

new section mill (36,000 tpy capacity), medium term (ALAF)
bar mill rehabilitation to 30,000 tpy capacity, short term
(SRM)

commissioning of wire rod mill and drawn wire/secondary wire
prodiucts plants (to 36,000 tpy and 12,000 tpy capacity,
resp.), short term (SRM)
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5. finishing mills, medium term (ZISCO)

6. wire and bar mill rehabilitation, short term CIFEL;

7. new drawing machines, medium term (CIFEL)

8. bar rolling mill expansion (includins new rougning =:l1l;,

medium-to-long term (DESBRO)

9. cold rolling miil, long term (DESBROJ)

10 shecet reiling mill, short term (ZISCO)

Cther

i. continucus galvanizing line (coil-to-cc1l), shovy tersm
ALAFT)

2. shipbreaking, short term (ALAF)

. shivhreaking, long term (Ship Break:inj & Rolling indusuries;

. expansion of Pipeco Division (to the production of bisce.
slze pipes), short term (ALAF)

5. annealing plant of 13,000 tpy capacity, short term (ATAfF:

6. color coating plant at Galco Division {1C,000 tpy capalio:ij,

medium term (ALAF)
7. production of high-alloy steel, medium-%to-long term (ZTSCJO)
8. training center, short term (CIFEL).

F. Miscellaneous comments

Ceneral scarcity of scrap prevents all steelmaking companies {.om
using a higher percentage of their capacities. In Kenva where
there are five companies with steel melting facilities, they
compete for availakle scrap.

In this situation, SRM in Tanzania (without any melting facility
of their own) cperate in an environment where scrap is relatively
abundant and cannot be processed locally.

From sor. countries, like Mauritius, scrap is exported but no to
PTA countries.

Unlike the situation 1In most other PTA countries, relative
overproduction of steel in Kenya is a general problem which is
co-responsible for the generally low capacity utilization of all
the Kenyan plants. Rather than having eventually to reduce tr-=
number of steel mills, a viable solution could be to investigats
alternative lines of production, including alloy steel products.
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The low production of steel in Tanzania, and virtual:r zero
prciduction  in Mozambique, 1s a pressing problem which is
agqgravated by the generally low capacity utilization at ALAF the
only kLillet producer in Tanzania sufferirg from shcrtage of
scrap, and CIFEL an important consumer cf billets suffering from
a host of cserious problems and not being able to draw cia any
meltin: capacity in all of Mozambique. In fact, nmeltirng
capacities are also lacking or insufficient at Tanga, in Dar es
Salazam, as well as in Port Louis.

irnother vressing preblem is the importation of wire products.

Flat oroducts, as 1s well known, are not produced at alil; tu.s
applies to all PTA countries.

. Cransport  problem  is  omnipresent: fn Tanzanis. tiaa:oag- ol
~+:1.:ts from Dar es Salaam tc Tanga by trucks (sometines, s<va_ ol
t-.aoxks a day) 1s costly while alternative means of transgort i.ave
never been seriously examined (coastal vessels, railwvar). T is

-1

so in spite of Tanga having adequate port facilities end, n.re to
time, ~eceiving shiploads cof billets from abroad. In la:adliccxed
Zimbabwe, ZISCO are losing a substantial share of their proiits
to the rather inefficient railways in the transport of billets.
The trunk railroad from Harare to Beira, Mozambigue continues to
he unreliable.

Host spares and consumables have to be puarchased aoroad, wita
forex a'location representing an important constraint. SR with a
75% share of imported spare parts is a typical examgle of this
problem.

Manpower prohlems are also present in the steel industry. At Ship
Breaking & Rcillin Industries 1in Mauritius, mill management are
thwarted 'n their attempts to switch to two-shift operaticn by
manpower problems. On the other hand, in Mozamkique a%t CIFIL,
management keep nominally three-shift operations in a plart where

onc shift should suffice for all their production.
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IXIXI. ACTIVITIES

- -
as

This Chapter rpresents an analytical account of activitiss.

The
metbod of work and the work phases including the two main field
migsien, gve ouoline !

2. Method of work
i - . Tthod of work 1nvolved
¢ general acsproach shared by all team experts, in(oviu - Ny
a systams  anzlytical approach applied in the two rfiery
missions
- professicu~specific approaches for the four expert areas
- other substantive aspects (mainly, equiprent and trainii.,
A.1 General approach
A mulitiadlsclpiinary Team was formed so as to match the proico.
requirements. The eéxperience c¢f the team members derived oc
aolely frow i capacity metallurgical units but 2180 .o
simpice, low capacity but efficiently operating fac:ilit:es

available 1n a number of the metallurgical enterprises of the
subcontractor’s ceuntry.

The tice.d team w. s equipped to perform accurate temperature
measuremsnts on site and to instantly record the information
gainna, Coopcration with local staff was generally good.

whijie th~ first field mission was essentially diagnostic, efforts
were mac  during Lhe second field mission to consolidate the
improver .tc. to assist in the installation of the newly acquired
measuring Ani control equipment, and to secure the basic data
necescary for an eovaluation of a future rehabilitation procedure.
During the zecond mission, KUSCO of Kenya was also diagnosed,
tharks to the fact that the field team were able to successfully
resolve the visa problem encountered during the first mission.

The approaches adopted concerning the profession related issues
are considesed pelow.
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A.2 Electric furnace steelmaking

project  arei countries visited have existing and/or pianred
stesl melting facilities. They all use the scrap process.

The steelmaking expert

- cathered infermaticn cn the layout as well as the technical and
i~chroloaiaal facilities of  the steelmaking shop, the product
tex, 4.t~ *technology and process used; reviewed the raw
12ls, the general furnace practice, and the individual heat
ot i; the nouring technology and practice; the caster if
ani.licable; and the preducts

- assistead on the spot as far as practicabie

- recommended improvements and possibly extension of production
units anid/or assemblies; process modification if necessary;
process control instrumentation; manpower training

- proposed measuring and/or control instruments (to be purchased)
for hevier process control and quality inspection.

A.3. Rolling mill operations

Te irrrowe the over-all production level and increase output and
i of  finished rolled products, the following steps were

taken:

- a proven technicue of examining the rolling mill performance
was used to obtain ~tailed information concerning mill capacity,
cagpacity utilization, flexibility, and outpuc; operating and
maintenance practice; and auxiliary data

- attenti-n was paid to mill stoppage analysis and breakdown,
Bitlet 5 1ity, furnace instrumentation, temperature and pressure
control, olling stand bearings, mill drives and power, tool
life, etc.

A.4 Maintenance

The maintenance engineer assessed and analyzed the technical
feuel  aned degrec of complexity of the plant (mechanical,
olectrical, hydraulic, pneumat.c); maintenance organization; the
availiability and quality of spares; and failures.
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A.5 Finance/c

The over-all ‘Yinsncial situaticn of the project area countries
beinag ¢~-.5tra: o7 and forex being in universally short supply,
this of cours< iz reflected in the situation cf the steel plants,
particularly 3c concerns the funding of their developmenrt

stratec .

In this ar~a efforts were made to collect kasic data on company
turnover, the prorit/lsss situation, fixed assets, and production
costs; range of commcdities; domestic sales; exports and imports;
and the market anvironment. However, chief attention was focused
on the comparies’ short-term and long-term development,
rehabilitaticn, and expansion plans.

It shouid bke nnted that most of the companies did not volunteer
to provide their financial/cost data.

Cross-sectcral aspects were tackled jointly by all team members.
These concerned primarily

- the problem of properly specifying the control and measuring
equipment tc ke purchased for the project area steel plants by
UNTDO,

- the general prohlen of raising capacity utilization,

- the general nroblem of effecting process & product quality
improvenents, ...

- the prohlen of upgrading the professional qualities of 1local
staff throuqgh appropriate training.

B. Work phases

There were tnrea phases.

Phase I activities probed into the following aspects of the
nroject area steel plants:

- Prohlem diauncsis
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- Oon-the-spot assistance

- Current. operating and maintenance procedures

- Metallurgical control

- Productivity

~ Product quality

- Identification of critical equipment and tools.

Phase I1I actiw-ities included

- Firazl svecification of equipment and tools

- suppliers and cost estimates

- Procurement of equipmer.t and tools

- Delivery of equipment and tools to project area.

Phase III activities covered

- Consolidation of improved practices and procedures

- Inspection of delivered equipment and tools

- Improvement of metallurgical processing

- Improvements of operating and maintenance procedures
- Product quality improvement

- Productivity improvement

- Product mix modification

- Review of future expansion and rehabilitation w»ians.
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IV. FINDINGS AND OUTPUTS

The findings and outputs are presented hereunder in a country-by-
country arrangement, with sub-chapters devoted to the companies
visited in each particular country. All information related to
the visited companies is grouped as follows:

- Company background and performance

- Findings

- Problems and remedies (on-the-spot assistance incl.
equipment from UNIDO, and suggested improvements)

- Future expansion and rehabilitation.

Specific mill data can be found in Annex G.

A. KENYA

A.1 Kenya United Steel Company Limited

Address: P.0O. Box 90550, Miritini, Mombasa

A.1.1 Company background and performance

Background. In 1949, East African Wire Industries Limited (EAWIL)
imported the first nail making machine into Kenya. In time it was
joined by other machines for making rivets, screws, fencing
staples etc. In 1964, EAWIL introduced a wire drawing plant which
was, and is still, capable of producing wire from 6 mm down to
1.8 mm. Barbed wire, welded mesh, reinforcing fabric, and other
wire bas~d products were added on the manufacturing schedule, but
the raw . aterial for the drawing plant was still imported.

In an effort for vertical integration of the steel industry :n
Kenya, EAWIL entered into partnership with the Development
Finance Company of Kenya, acquired a 23 acre site at Miritini (12
km frcm downtown Mombasa), and thus the Kenya United Steel
Company Limited (KUSCO) was formed in June, 1969. The steel
rolling mill went into production in 197¢, and an EAF shop
followed in 1975.
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Range of products. The items manufactured by KUSCO include
- steel bars, rods, and allied products
- steel wire
- barbed wire, welded mesh, and steel wire fabric
- drive screws, shoe nails, clout nails, ceiling nails, cut
tacks, panel pins, lost head nails, oval nails, tenter
hooks, fencing staples, wire shapes, and rivets.

Square and round bars of reinforcing steel are made to KS 02-
224970 (corresp. to BS 4449) in sizes from 6 to 40 mm. High
tensile square twisted bars are made to BS 4461, and shafting
bars are also made.

Steel wire is pickled and descaled, bright or galvanized. Some
baling wire is also made.

Company performance. KUSCO production totalled 11,867 tpy in 1984
and was rising fairly steadily ever since, reaching 21,158 tpy in
1989. These fiqures are the total of rolled stock produced. Over
the same period, KUSCO‘s EAF production rose from 11,358 to
18,547 tpy.

The production trends are shown below:

Year Production of crude Rolled stock
steel (tpy) (tpy)
1984 11,358 11,867
1985 13,098 12,298
1986 15,023 14,090
1987 19,531 18,422
1988 19,379 18,420
1989 18,547 21,158

Production breakdown by destination:

Product Total Internal Domestic Export
group production consumption market
(tpy, 1989)

Crude steel 18,547 18,547 - -
Hot rolled 21,158 635 16,292 4,232
Imports:

steel scrap United Kingdom

graphite electrodes West Germany

refractories United Kingdom, Austria

ferroaloys Europe
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ingot molds India
rolls Sweden, India, Austria
wire rod 21SC0o, 2imbabwa

Market environment: Competitive, stabilized market. Market
oriented prices. Stabilized sales. Exports to Rwanda, Tanzania,
and Uganda (20-25% of production). Some 77% goes to the Kenyan
market, and 3% are consumed within the company (secondary
products) .

M;jor products:

Capacity
(tpy) (tpy/shift)

Ingots 27,000 9,000

CC billets -

Hot rolled products 35,000 17,500

Cold rolled/drawn products plus

Secondary steel products 9,000 3,000

Other products -
Principal product )(n units:
Plant/unit name Supplier Operated Capacity

since (tpy)
EAF KGYB Hungary 1975 27,000
Caster3 India under not installed
Concast licence

Bar mill Danieli Italy 1968 35,000
Wire products section Japan/India 1948 ca 7,000
Product mix breakdown:

Product Description

Rebars, square BS 4449 (mild steel), B5S 4461 (high

and round tensile), EN.8, EN.9 grade, frzcr- 2

to 40 mm dia.; mainly high yieid
cold-twisted square rebars

Flats higher-carbon steel, 100 by 70 mm,
mostly for agro-machinery
(currently not produced)

Bright shafting bars up to 40 mm dia.

Wire products drawn wire, nails, roofing nails,

3The condition of the CC equipment (stored at KUSCO since
1984 but not installed) was checked by British consultants in
1987 and was found to be complete and capable of erection.
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fencing staple, galvanized work,
chain-link fencing, barbed wire,
welded mesh, reinforcement fabric,
baling wire

Mode of operation:
The EAF shop and the wire drawing section run in
three-shift operation. The galvanizing shop also
runs three shifts but not all the year round. The
rolling mill runs generally in two shifts.

Employees: total ca 400
office ca 50
shop ca 350
casuals ca 150

Casuals (included in the number of shop employees)
work mostly in loading/unloading and in scrap
handling.

Qualifications:
Some 20 engineers and technicians; out of
these there are ca
9 engineering graduates
4 "Polytechnic type" engineers
7 technicians with a 3-yr course

KUSCO being a family owned company, the fundamental management
and organization are taken care of by the Senior owner. The posts
of Works Manager, Maintenance Manager, and Development Manager
are filled by expatriates. The total number of employees
fluctuates between 400 and 500. There is a branch (sales) office
in Nairobi.

For specific mill data, see Annex G.

A.i.2 FPindings

Scrap yard and charge preparation. Light scrap is the dominant

raw material. The stock quantity of scrap available during tne
team’s visit was 300 - 400 tons. Shortage of scrap 1is a frequent
phenomenon. Scrap is flame cut and baled. No blending of scrap
takes place but for the products being turned out, the contents
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of the deleterious elements (Cu, P, S) are low enough and dc not
present a problem.

The filling of the charging buckets is done by crane fitted with
magnet and manually by scrapyard workers. The buckets are
situated within the crane handling area on the floor of the
scrapyard. Scrap weighing takes place on a rail type weigher.

The 1990 prices of scrap in Kenya fluctuate tetween KES 300 and
1.500 vor ton.

Additions, alloys, and refractories. Limestone is wused for slag
formation. The Si0O, content of this limestone 1is low, allowing
for good dephosphorization and reducing lining wear.

The fluor spar used for slag dilution if necessary, is of good
gqua:iity

Crushed charcoal is added together with scrap.

Mill scale is used as oxidizer.

FeMn (containing 6% C and 70 % Mn), FeSi (containing 75 % S+,
and aluminum are used for alloyinc and deoxidation purposes. All
ferroalloys are imported.

Magnesite and chromomagnesite bricks are used for lining of EAF
bottom and walls. The roof consists of high alumina quality roof
bricks (up to 80% Al,04). The fireclay bricks are used for lining
of ladles. All refractories are imported from Eurcpe and are of
good quality.

Steelmaking process. The two EAFs were in good technical
condition, including their electric accessories. Their operation
is well organized, the management (production manager and
production engineer) have adequate experience and qualification.
The middle maragement are qualified to cope with the problens
under guidance of the manager and engineer.

The single-slag process used in the production of grade BS 4443
steel is sufficient, owing to the 1low P and S contents
encountered in the scrap. Slag is formed by charging ca 100 kg
limestor onto the furnace hearth prior to charging the first
bucket, plus ca 30 kg added before the last bucket. The first
sample taken after full melting is analyzed for C and Mn. As a
ruie, P and S are not analyzed. Inasmuch as there 1is no need ~f
dephosphorization, the carbon setpoint 1is 0.2-0.3% in the first
sample. Without setting back the power input the melt is heated
up to the tapping teaperature of about 1670°C (measured in
furnace) and pre-deoxidized using ca 25 kg FeMn, 10 kg FeSi, a 2
kg Al (fine FeMn, FeSi, and Al are added to ladle before
tapping). In case of meltdown carbon below 0.15 % the bath is
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carburized by immersion of electrodes. The bath being over-
oxidized 1t is difficult to deoxidize and the yield of alloying
is reduced. The shop laboratory was able tc perform routine C and
Mn checks by classical volumetric analysis. Type ARL 33000-77 is
available but 1s out of operation because of scme vacuum prcblem.
Steel temperature is estimated during the heat visually in a
spoon test and also, before tapping using an immersion pyrometer
with dispos: le tips (Pt-PtRh) on a lance and with recorder
output.

ihe temperature in ladle is not measured. The team’s measurements
by precision infrared pyrometer indicated i1€i0°C. The share of
heats with faulty chemical composition is ca 7%.

Casting _pit. The charge 1s cast into one set of 48 inverted
annical tarred moulds by bottom casting. Ingot dimensions: s:ize
iv0 py 10C mm to 76 by 76 mm, 1.56 m long. Total casting time is
ca 5 minutes. For casting, a 6-ton ladle with stopper rod teening
is used. The ladle is firebrick lined. A gasoline burner is used
for preheating the ladles after relining. The ladle preparation
shop is well operated and the quality of materials used is good,
too. The rate of rejects due to poor pouring is low and the ingot

surface finish is good.

klling mill. The situation at the rolling mill likewise is

commensurate with usage and age. The mill is fulily operable.

The declared rolling mill capacity 1is 36,000-35,000 tpy in three-
shitt operation (depending on product mix) while the actual
production rarged between 18,500 and 21,500 tpy over the last
three years. Hence, the capacity utilization at the rolling mill
is over 70%. The yield of steel in rolling is 1,074 kg/ton on the
average. This 1is also due to the fact that even short pieces
(over i m length) can be redrawn and sold. Routine production
reports are well kept and periodically evaluated. The roll pess
design and pass routine are stabilized, without major problems.
Time vtilization 1is relatively high, as can be seen from the
detaile ! analysis of mill utilization shown below.

MILI, UTILIZATION

Calendar time: 365 x 24 hours 8,760
Working hours: hours/shift 8
shifts/day p;

r'A
third shift for mill
changes/repair
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days/week 6

overtime occasionally
total working hours available, GPT 6,467
Breakdown of mill stoppages

planned 589

production 795

mechanical 128

electrical 176

furnace 214
Total mill delays (TMD) 1,902
Net production time NPT = GPT - TMD, hours: 4,565

Time_utilization, %
Working hours available/calendar time 73.8
Net production time/working hours available 70.6

Mill output (1989): tph piec~s
per gross hour 3.27 43
per net hour 4.63 61
Max. rolling rate: 5.2 67

Mill output targets:

per net hour 5 65

Mill capacity, tpy:
calculated 1 shift 2 shifts 3 shifts
at 70 % utilization 8.05¢C 16,100 24,200
at 80 % utilization 9,200 18,400 27,600

Above calculation is based on 5 tph, 8-hour shifts, 6 days a
wrnek, 48 weeks a year, and the present product mix.

Note: t:~ weight difference between square and round rekars of
the same size is approx. 12.7%. This should be taken into account
when comparing the mill output of KUSCO and, for example, that of
SRM in Tanga.

status of maintenance and servicing

Technical level: ' .
The technical 1levei of maintenance is quite
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satisfactory. There is enough equipment and the
machines available are well suited for mainternance
purposes. Likewise the working aids, tools, and
materials including the spares for machine tools
{bearings, transmissions, electric motors) are in good
supply.

i;raree of maintenance complexity:
Medium complexity, particulariy with a view to the
maintenance of machines in the wire products section
where roofing nails, drive screws, shoenails, clout or
celling nails, cut tacks, panel pins, fencing staples,
lost head nails, and a considerable numrber of other
ailied products are made.

tailure rates of critical subassemblies and units:
Systematic planning and executicn of maintenance makes
it possible to operate both the steel making shop and
the rclling mill, including the secondary products
section, without major breakdowns. Production is
continucus enough as long as there is enough scrap. No
singie production unit can be regarded as a bottleneck
with regard to maintenance.

Filekeeping of failure rates:
Filekeeping of failure rates and the duraticn of
individual failure-induced stoppages is part of the
routire production reports.

Maintenance routine:
The production equipment working in cycles, the
routine minor repairs are done as planned within the
idle times during these cycles, whereas the medium and
major repairs are done on Sundays as far as possible.
The organization is goosd and material supply is reguiar
s0 repairs proceed rapidly enough.

Mainten nce prevention:
The low failure rates are accounted for by preventative
maintenance.

skills and experience of maintenance staff:
The repairmen are skilled enough for the work at hand. Some
40 men have been through an apprenticeship or have had sone
other training. The others work as helpers. The men in the
machine shop are experienced and skilled enough to produce
spares of medium complexity.
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Mailntenance and servicing equipment:
The park of available machine tools is in good technical
condition and is being rejuvenated.

Organization of maintenance and servicing:

Mechanical maintenance and electrical maintenance each has
its own Chief Maintenance Engineer. The former is depart-
mentalized, incorporating maintenance of the EAFs, the
rolling mill, the maintenance workshop proper, the cranes,
twistiag and bright bar department, the reheating furnace
and gcnz2ral factory maintenance, and maintenance of the wire

and wire products section.

The latter has two departments: EAF and rolling.

The two Maintenance Chiefs are supervised by the Chief

Engineer. They cooperate closely with the Production Depart-

ment Heads. No more than 19% of all staff work in mainten-

ance. There is a scheme of premiums for repairmen depending
on performance, skills, service life of spares, and material
consumption.

Maintenance and servicing technology: Standard practice.

Spare parts:

availability good, with adequate stocks
in storage
quality good in case of imported
spares.
own production of spares about 60%
reconditioning of spares occasionally.
Tools:

Tools are available. Some instrumentation for electric
maintenance is available, too. There is no device for

hauling heavy 1loads (puller/pusher set). Temperature
cannot be measured properly due to lack of instrument-
ation. There are no diagnostic tools for preventative

maintenance.

Refracto. ies and consumables:
All refractories are imported from Europe. Firebrick
comes from GR Stein (Scotland), magnesite from Veitsch
(Austria). Both are of very good quality. Electrodes
are supplied from Germany. Other consumables, safety
aids, lubricants etc. are obtained locally.

Training.

Two staff members attended a training course at ZISCO in 1988.
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The complaint was voiced that experience from ZISCO operations
(large mill) was incompatible with KUSCO practice (mini-mill).
Training in a mill of similar size and production mix is
desirable, as well as participation in a study exchange program
focused on steelmaking and rolling mill operation and on detailed
evaluation of expansion program variants.

A.1.3 Problems and remedies

Scrapyard and _charge preparation. Recapitulating, the problens
are as follows:
- different scrap sizes are not stored separately
- heavy scrap cannot be handled by available scrap
preparation methods
- very light scrap cannot be compressed by existing press
because of springloading effect
- too many buckets (4 - 5) must be charged in one heat
because the scrap density is low and the share of large
pieces is considerable
- pig iron and petroleum coke needed to raise the carbon
content are not readily available.

It is recommended that the above problems and insufficiencies be
rectified as follows:

1) By rearrangement of scrap handling: this should include
- separate storage of different sizes and qualities
- optimal scrap blending.

2) By cutting or compressing all long pieces of scrap to small
pieces (max. 0.5 m in length). This can be done through
- expanding the oxygen scrap-cutting gangs
- acquiring a drop hammer for getting rid of heavy scrap,
either cast iron or cast steel
- r.aking efforts to prepare scrap so as to avoid spring-
lo: 'ing which makes charging difficult

1) By raising the carbon content of the charge (to min. 0.30% C)
through addition of pig iron or coke or coke fines to the first
bucket.

The objective of above improvements is to attain the following
target values:

- improved scrap density (0.75 ton/cu m)

- reduced charging and melting times (by 10 - 15 min)
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- cutdown 1in power consumption (hy 5 - 10 kWh/ton)

- lower consumpticn of refractories (by 1-2 kg/ton)

- achievemnent of standard melt-down analysis of carbon
(0.30 % C).

Additions, alloys, and refractories.

- As limestone will need additional energy for calcination and
furthermore will lose approx. 50% of its weight, it cannot be
regarded as an advantageous slag former for the EAF.

- Charcoal is not a very efficient carburizing agent.

Suygested rectification for above problems is as follows:

Consider gaining access to a suitable source of burnt lime, to
replace limestone. Check on the potential of producing soft burnt
lime at the 1ime factory near Mombasa. Import coke breeze from
ZISCO for effective carburization.

Steelmaking process. There are following major probiems:

- the production of steel is the bottleneck of the production
cycle, mainly because the two EAFs cannot be run simultaneously
at daytime due to high cost of power

- the carbon content of the EAF charge is often low

- the tapping temperature is higher by no 1less than 30°C as
against the temperature setpoint for the grade of steel in
question taking into account the method of pouring and the size
of the ingots, because of the high temperature differential in
the ladle, and consequent difficulties at pouring of the pencil
ingots

- poor heat output due to light scrap

- current recarburizing process (immersion of electrodes) is
very expensive and ineffective in case of over-oxidized

steel bath

- yield of alloying elements is poor, consurpticr. of
ferromanganese in 1989 was higher by more than 0.5 kg/ton (6.3
kg/ton) as against foregoing years and higher by ca 1 kg/ton than
would c~rrespond to good standard practice

- the t chnology used, giving no opportunity for systematic
dephosphorization and desulfurization, with deficiencies in the
area of temperature control, would prevent the prcduction of
higher grade steels and would also have to be changed in case of
continuous casting

- chemical composition is out of bounds in 7% of cases which is
higher than would correspond to standard gractice for this plain
carbon steel (max. 3%)

- the consumption rate of electrodes (7.2 kg/tons) as well as thz
electric power consumption (668 KkWh/tons) are higher than
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standard and experienced a growth in recent years. The reasons
are steel overheating, a protracted charging period, and
carburization of steel bath by immersion of electrodes.

- electrode control at no. 2 furnace needs readjustment

- analysis for carbon takes too long (10 minutes) because
emission spectrometer is out of operation

- logbook entries lack downtime indications.

Above deficiencies can be rectified by
1) a national program of hydroelectric power development

2) ensuring a sufficient carbon content after melting (0.25-
30%), through addition of suitable carbonaceous agents (see Rec.#
3 above)

3) decreasing the tapping temperature to ca 1640°C and limiting
the temperature differential 1in ladle by 1ladle preheating;
checking temperature by optical pyrometer during pouring

4) improved temperature and chemical composition control during
the heat; this can be achieved through the use of a combination
probe for simultaneous measurement of temperature and the carb«< a
content

5) deoxidation of over-oxidized ste:2]l bath using aluminum pig or
ingot fixed onto a steel pole

6) making efforts to be prepared for introductior. of a controlled
deoxidation process, in order to allow for the production of
high-tensile strength deformed rebars; such a process will be
indispensable anyway as soon as the caster 1s erected

7) mediation of contact with a servicing center in Europe to re-
activate type ARL 3300-77 emission spectrometer which developed a
vacuum problem.

The objective of above improvements is to attain the following
target ‘v :lues:

- cutdown in tap-to-tap times to 30 min converting to a daily
production increase from 38 tons to 44 tons (at 4 tons zverage
weight of heat and assuming the present technologv)

- cutdown in the specific consumption of electric power from .. .
kWn/ton to 610 kWh/ton

- reduction of incidence of out-of-bounds chemical composition to
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below 3%
- cutdown of electrode consumption from 7.2 to 6 kg/ton

- 5% cutdown in refractories consumption.
casting pit. The following problems were identified:

- Ladles are not preheating between heats. Consequently, the
temperature of the ladle lining is low (under 200°C). This is due
to the high costs of operating the gasoline burner. Cold lining
is responsible for the considerable drop in temperature before
pouring is started, and for problems encountered at startup of
pouring because of freezing at the narrow mold inlet. The crew
tend to extremely overheat the steel to avoid this. Again, 1ladle
preheating would heip.

suggested rectification involves the following action: Preheat
ladles to min. 600°C. Reconstruct burner to accept cheaper fueil
oil.

The objective of above improvements is to attain the following
target values:

lower tapping temperatures (by min. 30°cC)
lower firebrick consumption (by 10% thanks to less i1ining wear)
avoid skulling in ladles.

- Molds for pencil ingots are not readily available. This is an
additional argument in favor of CC.

Priorities. Summing up, the priorities of above problems and
their effects on capacity wutilization at the KUSCO steelmaking
shop are as follows:

1) High cost of electric power |peak demand) preventing an
economical operation of the two EAFs in parallel. This factor is
entirely out of company control.

2) Shor:ige of scrap, scrap processing, and controlled
carburization of EAF charge,

3) Elimination of heat control problems

4) Ladle preheating between heats.

1) None of the six Kenyan rolling mills (incl. KUSCO) works to
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full capacity, because of constraints but also because of siazk
demand for the given product mix. It is recommended that the
product mix of KUSCO be gradually expanded by deformed rebars, a
high-tensile steel grade, and wire rods down to 5.5 mm dia. This
recommendation of course entails a number of measures at bcth the
stonlmaking shop and the rolling mill as discussed below. The
ber-fits include reduced imports of billets, increased rolling
mili throughput, and a less vulnerable position on the market.

2) EKUSCO production of pencil ingots is not high enough to fully
~over the need of starting stock for the roiling mill. Billets 80
by 86 mm must be imported. This bottleneck wculd be overcome by
installation of the C€C facility but this would have to be
expanded from one-strand toc two-strand. Reconsideration of
shipbreaking as an alternative source of scrap would be
worthwhile.

-~

3) All wire for the fabrication of fences, barbed wire, and nails
15 purchased/imported. Rods of 8 min diameter, available from own
roiiing mill is presently used for wire mesh (50 tons per month)
but cannot be used for drawn wire production unless the steel
composition can be better controlled and unless the finishing
part of the rolling mill is modified and expanded so as to
include additional finishing stands and controlled cooling or
heat treatment. Hence, another 750 tons per month of low-carbon
drawing stock is imported from ZISCO. Total tonnage of wire rod
purchased is 24,000 - 27,000 tpy. A study irto the possibility of
erstablishing a wire rod mill would be worthwhile.

4) Cold-twisted, higher-tensile square rebars are the only type
which meets present Kenyan standards; more sophisticated products
like ribbed, high-tensile rebars would increase mill throughput
at given capacity utilization and would save material (to the
customer). High-tensile strength deformed rebars cannot be made
unless the EAF process control 1is improved. Promotion of this
kind of products should go hand in hand with metallurgica:l
improvements in the steelmaking shop. The problems associated
with th. necessity to master the production of higher-tensile
grades & KUSCO were discussed in detail with the management.

%) +she existing reheating furnace is in good shape and capable of
control. Instrumentation for offgas analysis would contribute to
4 higher standard of furnace operatiorn and control. The furnace
underwent considerable changes: the number of burners was reduced
from four to two and the number of 2zones from two to one, Wiia
ensuing fuel savings. The chief recommendation was to use the
rehicating furnace offgas analyzer (on the list of UNIDO supplied
cgquipment) to improve heating control and save fuel.
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6) The furnace design, with a dropcut type discharging systemn,
causes downtimes amounting to 2 minutss per 10 pieces wren
charging ingots or billets. Every seconi rsncil ingct must always
te turned 180° after exiting from the furnace. The recommendation
i1s to tackle this constraint together with gereral mill upgrading
which would inveoive the installaticn of = rew reheating furrace.

“hi- rew turnace shcould be equipped with : recuperator.

The existing roughing mill stand has rolls of rather small
i..omoiers, making it difficult to run heavier starting stock.
..eover, the roughing mill 1is not equipped with a safezty

:veaker. Rolls are fractured in case of a billet sticking. This

a serious constraint which makes it difficult to fully use the
:.otential of the CC facility. It 1is reccmrended that, until and
-nYtess a decision is made on the generai cverhaul of the rolling
1111l train which would include e.g. a continucus roughing stand,
the option of erecting a 16" roughing stand should be considered.
“ven a  second-hand, reconditiocned roughing mill would be
acaeptable.

~) Renovation of roughing mill rolls by overlaving and machining
iz not practiced. This should be introduced as soon as possible,
making use e.g. of the experience of 3RM, Tanga (cf. "Proposed
training™). This would limit the imports of rolls (now irported
irom Sweden).

7} The service life of the fiber slide bearings on the rcughing
tand is too short. Imports from Gerreny should be replaced by
imports from an alternative supplier (India) identified to KUSCO
management.

10) Mild steel tubular guides wear rapidly at the outlet of the
intermediate train. Recommended guides are heavy-wall, high-
carbon or alloy steel seamless tube guides.

11) There is no optical pyrometer to measure temperature in
furnace and along the train. An infrared optical pyrometer was
put on the 1list of suggested UNIDZ equipment. This s
particul. ly useful not only to check or the reheating furn“ s
temperature but also to check on the end temperature of roliing
(needed when switching to the production =f wire for subsejuent
drawing.

12) One crane for the rolling mill is nct sufficient in case »f
three-shift operation., Mill changes and most repailrwork ace
oresently done mainly during tne third shift. All developnent
progyrams also must reckon with more than one crane, for adequate
handling.
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Quality control. This is not a serious problem at present, except
for the spectrometer failure mentioned atove. Also, KUSCO have a
tensile tester as well as laboratory instrumentation for routine
control of rolled stock produced. Hzowever, quality is a
constraint in the sense that KUSCO cannot produce high tensile
qrades at present, and also cannct produce wire rod which can be
drawn; these _ssues are attended to elsewhere in this report.

Main*ecnance. The problems are follows:

.} Heavy loads have to be handled by makeshift methods in absence
ot an adequate puller/pusher device. This 1is the case when
dismantling the rolling mill equipment fcr repairs. An universal
hydraulic puller/pusher set was recomnmended and furnished by
UNIDO.

Z) Maintenance of cranes suffers from lack of spares

Maintenance of cranes is an unresoived problem, with frequent
gearing and gearbox failures and a general lack of spares.

Training. Management are very capable but training is required in
the following specific areas: (i) wutilization of computer
assisted steelworks modeling (with the finance manager
participating); (ii) participation in an exchange progran where a
KUSCO shcp manager should visit ALAF {mainly for the purpose of
gaining first-hand CC experience) and a maintenance manager
should visit SRM (to share KUSCO practice and to acquire
technologies practiced at SRM in the area of roughing roll
renovation and wire rod mill operat;cn)4, while the finance
and/or development managers would benefit most by visiting DESBRO
and/or Sections Rolling (two other fairly successful private
companies covering a similar product range); (iii) cn-the-job
training for a gshop manager in a weil run mill of comparable
size; and (iv) the GM should attend a regional rehabilitation
workshop.

Recapitulation of capacity utilizaticn. Present capacity
utilization figures at the EAF and rolling mill are 68.7-71.7 and
70.6 %, respectively. Conservative target figures that can be
achieved .ithout major investment, through implementation of the
recommendations and measures outlined above, are 74 and 73 %,
respectively. It has to be borne in mind that the time utiliz-
ation figures are based on the present operating mode where the
two EAFs rarely work simultaneously.

4sharing of experience is particularly useful here because
of small geographical distance, identical rolling mill supplier,
and similar mill designs.
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A.1.4 Future expansion and rehabilitation

The obvious main development will be %he instaliation of the
continuous casting machine which has kze: on site since 1982 Lut
still in crates. The foundation have been constructed awaiting
the equipment installation.

liirs nachine witl & radius <of & meters was ordered from Concast
«:t Zurich but man.factured in I*21ly. It nas one strand but has
provisicn for a second and is supplied with moulds for 8C mm x 80
m= uillet. The machine has the capability of casting up to 130 mm
x 130 mm billet.

The new equipment has been designed fcr KUSCC's present ladle
size, but could accept a iarger ladle. A change to a slide gate
cractice from the present stopper rod :s proposed to coincide
with the new caster.

The tundish has 3 tons capacity but is initially divided 1in two
to minimize refractory until the second strand is added. It is
planned to use cold board linirgs.

The billets are cut to length by a mechanical shear before being
discharged onto a cooling bed.

At the rolling mill, Danieli of Italy suggested an upgrading
program which would involve a new pusher furnace (8 m, 25-30
tph), a six-stand continuous roughing (dia. 420 mm}, flying
shears, a six-stand fast finishing block (720 kW d.c. with 11.2
mm starting dia., range 5.5-10 mm finished stock; 30 m/s exit
velocity, loop layer with controlled cooling along the conveyer)
to make wire rods. This was proposed in September. 198S% and was
characterized as costly by KUSCO management.

Suggested implementation:

on the basis of available information, the installation of the
new CC facility would be of 1little benefit as long as the mill
would sntinue turning out the same plain carbon grade it
produces today: the enhancement of the steelmaking shop capacity
would not be substantial enough and the unit costs would not
decrease substantially either. Most of the real advantages of
producing continuously cast billets would only be realized in the
rolling mill but it is a marginal case.

The reasons are as follows:

- the low weight per heat and the impossibility of pouring more
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heats in succession prevent any marked improvement of steel vield
as against pouring the pencil ingots

- the present process would have tc be modified to upgrade
quality and homogeneity to a level required in a CC facility.
Such process modifications would entail longer tap-to-tap periods

- a CC crew is required

- the higher quality of production wiil rfiad little appreciation
in the present market.

A study should be conducted to ascertair. Zre present costs and
profitability of erecting and operatinc this CC with a view to
over-all benefits for the company (i.e., including the rclling
mill). Specifically, it should be decidedi

(i) whether or not to erect the caster now
(i1) who should supervise erection and commissioning (local
expertise not being available).

- In connection with the installation c¢f caster, it should be
decided whether to cast strands up to 39 by 80 mm maximum (with
no additional requirements on the rolling miil but with possible
difficulties at the caster facility, because of the rather small
cross section), or whether to prefer a caster modification
allowing the casting of higher cross section strands (more
advantageous for the caster operation proper but invoiving
necessary modifications at the roughing stand of the rolling
mill, or the inclusion of a new, more powerful roughing mill).

The basic contradiction is that the CC would have a relatively
high throughput, as so would the new or reconstructed roliling
mill, whereas the EAF capacity would remain a bottleneck uniess a
solution is found to the power cost problem; only then would it
be possible to build a bigger EAF. Again, bkigger EAF would need
considerable changes to the over-all design and layout at the
steelmar.ing shop. This is a clear-cut case for an optimizaticn
study, ..ecause of the number of possible variants and the need of
a subtle balancing of capacities. Such a case of marginal payback
should be treated by a computer model, in spite of tnis beinjy a
small mill. It is exactly for such cases (also encountered at
NDC, at CIFEL, and in Mauritius) that the use of the World Bank
co-sponsored steelworks evaluation modeling has been proposed
(cf. Chapter V, Section B.2).



UNIDO DP/RAF/63/072 TERMINAL REPORT 53

B. TANZANIA

B.1 8Steelcast Division of Aluminium Africa Limited (ALAF)

Address: P.0O. Box 2070, Dar es Salaam, Tanzania

k.1.1 Company background and performance

Background. ALAF went into commercial production as a small and
privately owned company (ALCAST) in 1960. Initially, aluminum
ingots and slabs were the only products. In the years 1960 - 1972
nothing much in the form of expansions and modernizations took
place. When the Gevernment took over in 1973 and resulting from
the dilution effect which went with the acquisition, massive
expansion, diversification, and modernization programs started.
This gave birth to the current ALAF divisions Steelco, Aluco,
Steelcast, Pipeco, and Asbesco. ALAF is member of NDC group of
companies.

Range_of products. The major (and only) product of Steelcast is
mild and high tensile steel billets 80 by 80 mm for the rclling
of rebars. This is grade BS 4449 steel.

The major products of the other Divisicns of ALAF are cold rolled
aluminum sheet, wrapping foil, and kitchenware (Aluco); various
pipes and sections, body parts for pickups, square furniture
sections, etc. (Pipeco) ; cold re-rolled strip and sheet
(Steelco); and corrugated galvanized sheets (Galco).

company performance. The design capacity of the EAF is 18,600 tpy
while the actual production is less (the target of 16,800 tpy for
1989 was not reached). The caster facility has a rated capacity
of 25,000 tpy (assuming the present strand size 80 by 80 =),
This capacity is permanently under-utilized.

The est’ -ated demand for 1989 being 75,000 tpy of reinforcement
steel for all of Tanzania, ALAF covers no more than 21 % of this
demand.

The production and profit/loss data reflect the general slump of
Tanzania’s economy in the middle 1980s and subsequent recovery as
shown overleaf.



UHIDO DP/RAF/83/072 TERMINAL REPORT

60

Year Production Profit (+)
of billets, tpy Loss (-)

1980 9,987 + 3.5 mln TSh

1981 12,588 +12.3

1982 8,568 + 8.6

1983 3,747 - 1.4

1984 6,736 - 8.2

1985 9,594 + 5.0

1986 7,729 +17.9

1987 6,290 + 6.1

1988 5,348 +18.0

1989 9,519

Balance sheet components:
fixed assets 32,997 34% TSh
Production facilities and machinery 22,278 496 TSh
buildings 10,718 849 TSh

Production costs (1989): TSh/ton USD/ton
material and energy 53,590 372.15
tools and expendables 13,397 93.00
maintenance and repairs 4,336 30.00
spares 7,843 54.00
workforce 8,936 62.00
other 13,982 97.00

TOTAL 102,004 708.15

Breakdown of maintenance and repair costs, TSh/yr (1989):
production facilities and machinery 11,044 621
buildings & other 1,155 220

TOTAL: 12,191 841

Market environment: Definitely a seller’s market. Stabilized
supplier/customer relations. Fixed pricing system with high,
artificial prices of steel and steel products. No competitors in

the country.

Imports:
graphite electrodes Germany
refractories United Kingdom, Austria, Germany,
India
ferroalloys Norway

Mode of operation:

The EAF shop is run in three-shift operation. The

billets are hauled to Tanga by trucks.
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Employees: staff regular casual total
Manufacturing 10 181 75 266
Administration 30 - 3 33
Security 17 - - -
Total 57 181 78 316

Breakdown by professions:

Furnace crew 15
CC crew 30
Maintenance 42
Other 46

The plant is run by mixed local and expatriate management. On the
whole they are very experienced but concern has been voiced as to
continuance of technical expertise on expiry of the expatriates’
management and technical contracts. A great interest in the UNIDO
training programs has been expressed.

For specific mill data, see Annex G.

B.1.2 FPindings

Scrapyard and charge preparation Light scrap 1is the major raw
material used. The stock of scrap available during the team’s

visit was about 1,000 tons. Scrap quality is poor and shortage of
scrap is a permanent phenomenon. There being no scrap collecting
organization in Tanzania, ALAF are taking care of this
themselves: buying out scrap from owners within a limited area
and transporting it to factory by own trucks. The only technique
used is oxygen flame cutting. There is a transportable bundle
press and hydraulic shears but both are out of operation. No
blending of scrap takes place but for the products being turned
out the contents of tne deleterious elements (Cu, P, S) are low
enough and do not present a problem.

The filling of the charging buckets is done by crane fitted with
magnet and manually by scrapyard workers. The buckets are
situated within the crane handling area on the floor of the
scrapyard. Scrap weighing takes place on a rail type weigher.

Additions, alloys, and refractorijes. Limestone is used for slag

formation. The SiO, content of this 1limestone is low, allowing
for good dephosphorization and reducing lining wear.
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The fluor spar used for slag dilution if necessary, is of good
quality

Crushed charcoal is added together with scrap. Deliveries of pig
iron and petroleum coke needed to raise the carbon content are
irregular.

Oxidizers like iron ore and mill scale are not readily available.
FeMn (containing 6% C and 70 % Mn), FeSi (containing 75 % 35i),
and ~lumlnum are used for alloying and deoxidation purposes. All
{erroalloys are imported.

Magriesite and chromomagnesite bricks are used for lining of EAF
bottom and walls. The roof consists of high alumina quality roof
bricks (8%0% Al,05). High alumina bricks (60% Al,0;3) are also used
for lining of ladles and tundish. All refractories are imported
fron Europe and are of good quality.

EAF _operation. The general condition of the plant equipment is
rather poor. The EAF 1is old, no longer up to the requirements.
Much downtime is caused by frequent breakdowns of the furnace
accessories. Production and technolog’zal data are well kept and
management is judged adequate, with ample metallurgical expertise
and with capacity to solve problems. The furnace technology is
adequately covered by company regulations.

Steelmaking process:

After furnace fettling, approx. 300 kg limestone are charged on
the FAF floor before the first bucket is charged. Seccnd addition
of limest_ne is made before the last bucket is charged.

For both steel arades produced, a two-slag process with a limited
oxidation period s adopted. As soon as the charge is molten a
sample 1s taken and analyzed for C, P, and € in the shop labor-
atory. There 1s no automatic analyzer. In case of phosphorus
contents higher than 0.035% and carbon contents higher than 0.20%
an oxidative slag is formed by addition of mill scale. In case cf
meltdow. carbon below 0.15 % the bath is carburized by immersion
of ele rodes. On completion of the oxidation period, the 2nd
sample for carbon analysis 1is taken, slag is raked off, and
qground coal added if carbon is too low. As soon as the coal is
picked up by the bath a reducing slag 1is formed by adding scrap
aluminum and ground coal onto limestone. Then the bath is heated
to the tapping temperature (min. 1680°C). Steel temperature is
estimated during the heat visually in a spoon test and also,
before tapping using an immersion pyrometer with disposable tips
(Pt-PtRh) on a lance and with recorder output. The bath is
deoxidized by adding 80 kg FeMn a 40 kg FeSi into the furnace and
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50 kg siMn plus 3 Xg Al intc the ladle, wherc.ocen the furnace is
tapped.

The share of heats with faulty chemica: cor
tempercature in ladle is not wmeasured. Ine

precisior 1nfrared pyrcmeter indicated :1:43C°C.

s1ticn is ce 5%. The
! s ents by

Cast.ong —edioo. L0 SAov L to-torn L- 0@y woth stopper rods,
with high a2.umios 1Tining ~7 0008 wuitis Jaly one il hurner is
avai sbie feor creotexting., Thz o ladies Lre only preheated after
relining.

Continuous casting. 1he AdMIral neximun Cap:lnly  for bll_ets 30
by E0 mm  1s I 000 oy The water-cozled copper molds with
chromium ~'=di - x (£00 mm lapg) witbstaindi 2 130 casts orn the
average. There are two ravs of wat<o sSgrays for secondary
cooling. The csciilatien freguepncy s "a5/mn The 1.5-%ton
tundish i1is f.rcbrick lined, ccvered wit:: o lid, and placed on a
manually contrnlled becogie taking it fro: the creheating station
tc  the onll.g position atep the mwmo:as. There is no stopper

control; the ZrO, nozzles are of 13 mm dia. Yo Iirsulatien powders
are used. Fiant oli is metered out manually, 2nto the molid walls
tor lubrication. The average casting sSpesd far 20 by 80 mm
biliets 15 3.3 m/min. The biliets are fiame  cut oy hard tc €-
nmoter lergths. instrumeancation is tacking 203 considerab.e wear
ot the mechanical equilpment is evident. The caster Ccrew comprises
nine ckilied cpecators in each snhitt.

lher 1 a 12dle trecstment station inci.: 7 aatomatic aluminum
wive feeding; this coula be wuse¢s »r some ‘temperature
homogenizaticn. This station however s 1liactive onecause of poor
mechanical coraiition.

The ¢C technelegy is all right as it goes. The surface finish of
billcets is good, too.

. f maintenance_and servicing.

Status

Technic o0 level:
L. con~erns the skiils of the personnel, the technical
level iIs quite satistactory. Considering that the shop
rurs in three-shift operation the number cf staff
engajed in repairwork is fairly low and thesc men are
distributed over the shifts and workpiaces effectlively
anough.

hDegree ot maintenance complexity: This 15 medium to high.
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Fallure rates cf critical subz3ssenblies 1.3 units:
The EAF, the caster, and
ar

the ranes show considerable
wear and consequently crenz to rather frequent

railures.

Filekeeniny of fallure rates:
i.,0a sheets show failures encountered.

Maintenance rousine:
Routine activities are we:l estaniished.

Maintenance prevention:
Downtinme 15 used for prevantat.ve raintenance.

Skills and experience of maintenance ziLaii:
Most of the repairmen are skillieu enough for the work at
hand. Machine tool operators can nanage the wanufacture of
simple spare parts.

Maintenance and serwvicing eguipment:
Basic tools, =2quipment, and materia.:x are available. The
park of machine tcols would deserve replacements to upgrade
the over—-all standard. There iz no el:cIric instrumentation
and this 15 rather diff:cult r< opta:in in Tancania.

Organization of maintenance and servicir- -
At ALAY, rhis 1s decentralized; eac: individual Division has
their cwn, even *hough limited, mrir-enance facilities.

Maintenance anad servicing tecanology: Standard practice.

LHpare parts:
availability 90% ot spares are purchased
the outside according to
a two-vear plan; availability
is rather poor.

from t!

quility Cood 1n case of imported
spares,
ow. production of spares Only 16z, simple spares for
imnediate usc,
reconditicning of spares 1s not being done.
Tools:

catety  aids arce available in sufficient quantities.
ITnstrumentation of ail kinds is generally lacking.



UNIDO DP/RAF/88/072 TERMINAL REPORT 65

B.1.3 Problems and remedies

scrapyard and charge preparation. Recapitulating, the problems
are as follows:
- different scrap sizes are not stored separately
- very light scrap prevails but cannot be sufficiently
compressed or cut because both the existing press and the
hydraulic cutter are out of operation due to lack of
spares
- too many buckets (4 - 5) must be charged in one heat
because the scrap density is low and the share of large
pieces is considerable
- pig iron and petroleum coke needed to raise the carbon
content are not readily available.

It is recommended that the above problems and insufficiencies be
rectified as follows:

1) By rearrangement of scrap handling: this should include
- separate storage of different sizes and rualities
- optimal scrap blending.

2) By cutting or compressing all long pieces of scrap to smal!l
pleces (max. 0.5 m in length). This can be done through
- expanding the oxygen scrap-cutting gangs
- making the press and the hydraulic shears operational
again.

3) By raising the carbon content of the charge (to min. 0.30% C)
through addition of pig iron or coke or coke fines to the first
bucket.

The objective of cbove improvements is to attain the followirxy
target values:

- improved scrap density (0.75 ton/cu m)

- reduced charging and melting times (by 15 - 20 min)

- cutdown in power consumption (by 10-15 kWh/ton)

- 'ower consumption of refractories (by 1-2 kg/ton)

- . :hievement of standard melt-down analysis of carbor

(0.30-0.40% C).

Additions, alloys, and refractories. The following probliems were
identified:

- As limestone will need additional energy for calcination anld
furthermore will 1lose approx. 50% of its weight, it cannot be
regarded as an advantageous slag former for the EAF. Quality lime
is not available though.
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- Imported materials (electrcdes, ferrocalloys, refractories)
cause bottlenecks because of irregular deliveries and lack of
forex.

Suggested rectification consists in the following steps:

Cencider gaining access to a suitable source of burnt lime, to
repiace limestone. Check on the potential of producing soft burnt
iime at the lime factory near Tanga and hauling it to Dar es
Salaam, possibly in rubber bags, by trucks returning from Tanga
having transported billets to SRM. Cross-check with data from a
parallel UNIDO study devoted to lime kilns in Tanzania (authored
by Z. Daniszewski the cement technologist).

EAF operation. Here the major problems are as follows:

- capacity utilization of the EAF is low because of
- shortage of scrap
- irregular deliveries of electrodes, ferrocalloys,
refractories, and spares
- power outages
- its age and run-down condition;

- recommended practice often is not followed because of pocr or
nonexistent instrumentation (especially, the temperature
measuring instruments are defective);

- prior to temperature measurement using the immersion tips, the
steel bath is not stirred; this as a rule produces high reading
if the probe is plunged under one of the electrodes;

- the work of the furnace crew during repairs is poorly
organized;

- furnace duor is Kept open there being no mechanism to shut 1%;

- the carbon content of the EAF charge is often low and
carburt 'ation is done by immersion of electrodes;

- the tapping temperature is higher by no less tha. 30°C as
against the temperature setpoint for the grade of steel in
question taking into account the method of pouring and the size
of the strand. This overheating is due to inadequacies in furnace
heat control, inaccuracy of iemperature measurement, the hisch
temperature differential in the ladle, poor bath homogenization,
and consequent difficulties at the caster;
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- poor heat output due to light scrap;

- chemical composition out of bounds in 5% of cases which is
higher than would correspond to standard practice for this plain
carbon steel (max. 3%). Such heats are not rejected though: they
can still be scld, at a discount;

- the consumption rate of refractories per ton of billets
produced is about 60 kg/ton; this is roughly by 10 kg/ton above
the st-ndard practice based on use of comparable refractories. At
the £AF the consumption is higher by about 3 kg/tons, with the
remainder lost in ladle and tundish lining;

- the consumption rate of electrodes (9 kg/tons) as well as the
electric power consumption (850 kWh/tons) are higher than
standard. The reasons are steel overheating, a protracted
charging period, and carburization of steel bath by immersion of
electrodes.

Above deficiencies can be rectified by

1) ensuring a sufficient carbon content after melting (0.25-
30%), through addition of suitable carbonaceous agents (see Rec.#
3 above);

2) decreasing the tapping temperature to ca 1650°C and limit .- -
the temperature differential in ladle by ladle preheating;

3) improved temperature and chemical composition control during
the heat. This can be achieved through upgrading the laboratory
equipment (by adding an automatic carbon and sulfur analyzer; the
price of this analytic tool however was too high to include it on
the list of equipment to be supplied by UNIDO within this
project) and through replacement of faulty temperature indicating
system by an immersion pyrometer (on the list of suggested UNIDO
equipment) ;

4) cutting down the lining repairs between heats through improve:
organiz-tion of labor;

5) homogenization of steel in the furnace by agitatior prior to
taking temperature measurements using imrersion thermocouples.

The objective of above improvements is to attain the following
target values:

- cut down the average tap-to-tap time to 230 rin by reducing the
- repair time by 15 min,
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- charging time by S min,

- time to full melting by 10 min, and

- refining time by 10 min,
thus achieving 40 nin total cutdown. This converts to raising the
daily EAF production from the present 75 tons (in three-shift
operation) to 87.6 tons (assuming an average weight of 14 tons
per heat)

- cut down the specific power consumption from the present 850
kWh/*-:i1 to 800 xWh/ton

- push down the percentage of heats giving out-of-bounds chemical
compositions to under 3%

- cut down the electrode consumption rate from the present 9
kg/ton to 7.5 kg/ten

- cut down the consumption of EAF refractories by 3 kg/ton.

Casting ladles. There are three proktlems:

- ladles are not preheated between heats; cold lining combined
with the high thermal conductivity of the high alumina material
brings about a considerable temperature drop in the 1ladle which
has to be compensated by tapping the steel at excessively high
temperatures. Skulls in the ladles are frequent.

- the ladle preparation shop has not enough floor area

- too many ladles are kept in operation at one and the same time.

Above deficiencies can be rectified by

1) preheating the ladles to at least 600°C;

2) installing a second burner for ladle preheating;
3) using only three ladles;

4) maki. i efforts to homogenize the steel temperature in the
ladle; ‘ing measurements.

The objective of above improvements is to attain the following
target values:

-~ cut down the tapping temperatures by 130 - 40°C (as already
suggested when analyzing the EAF process)

-~ cut down the specific consumption of high alumina bricks by 5
kg/ton of steel through extended service life of ladle and
tundish linings
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- eliminate skulling thus increasing the yield of steel by 5
kg/ton.

Continuous casting. Problems are stated as follows:

- the aeneral assessment of the caster condition is the same as
that of the furnace: instrumentation is lacking and considerable
wear of the mechanical equipment is evident. Neither the draw-off
velocity nor the solidified strand temperature can be measured

- tte yield of molten steel is 1,162 kg per ton of billets; this
is roughly 100 kg higher than 4good standard practice. Strand
breakthrough and other casting failures are responsible

- caster capacity can never be fully used with the existing EAF

- billets 100 by 100 mm are kept in store, due to ALAF’s
inability to find a customer

- the ladle treatment station is out of cperation.
Suggested rectification consists in the following action:

General overhaul of the C€C facility, plus new accessories.
Together with reduced tapping temperatures, this may
realistically produce a much 1lower incidence of failures and a
yield of molten steel under 1,100 kg/1,000 kg of billets assuming
continuance of the technological practice and stability of
chemical composition. At an annual production of 16,00 tons of
steel, this converts to nearly 800 tons of surplus billets.

Quality control. Again, quality control is not a major constraint
at present, considering that Tanzania is a se. .er’s marwret. Out-
of -bounds heats are much too frequent but can stiii ©c sold.
Equipment for mechanical testing is available but the share of
high-tensile grade where the mechanical values should be
qguaranteed is low (no more than 20%).

Mainter. nce. Because of 1low time utilization, the maintenance
problem.. which otherwise might be prominent are somewhat hidden,
but there 1is a slackness about maintenance, .n spite of efforts
by management. The EAF door which is kept open during the heat
because of a hinge problem and because of absence of a pullrope
is an example. Dismantling of caster components will be greatly
facilitated by the universal puller/pusher set supplied by UNIDO.
The electric instrumentation (also supplied) will aid prevention
of electrical failures. It must be remembered that, of course,
ALAF has several more Division where the maintenance staff can
cooperate (e.g., cold strip mill, welded pipe mill).
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Training. The expatriate management are very capable, with ample
metallurgical expertise, but more training for their local
counterparts, to increase their awareness of the problems which
e.g. in the area of maintenance is lacking. Again, one of the

local managers who has had training In a large steel plant
overseas, still lacked practice from a well run mini-steel plant.
The following training is recommended: {i) participation in a

subregional exchange program where an ALAF shop manager,
vcreferably the present deputy EAF manager, should visit KUSCO to
learn better furnace practice and maintenance organization and,
at the same tire, to share experience from CC which would be
appreciated at KUSCO; (il) on-the-jcb training for an ALAF
executive in a well run overseas plant of comparable size; (1iii)
utilization of computer assisted steelworks modeling at the lievel
of NDC, to tackle steelmaking and rolling mill development
issues; and (iv) the GM or an NDC or Ministry official charged
with rehabilitation of the steelmaking and mechanical industries
sector should attend a regional rehabilitation workshop.

Recapitulation of capacity utilization. Present capacity
utilization is 59.6% at the EAF shop. However, the fact that in
1988 the utilization was no more than 34% shows that substantial
external factors are at play; specifically, this includes
shortages of scrap and supplies such as furnace electrodes.
Conservative target value that can be achieved without major
investment, through implementation of recommendations outlined
above, is 70%.

Other recommendations.

- Try to offer to CIFEL the billets 100 by 100 mm kept in store
at ALAF. Basically, CIFEL should be able to process this size.

- Pay more attention to personal safety aids (not worn by the
furnace and caster crews) and to general tidiness of the
workplae,

- Together with SRM, consider alternative means of transport of
billets to Tanga. Trucking is expensive and the : -ad is in very
poor condition.
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B.1.4 Future expansion and renadilitaticn

There has been no investment into ALAF in recent years but the
development plans are well-detined.

With a view toc projected demarnd for steel and steel products,
there i1s a wide scope for expansion and modernization at ALAF for
the 1990-1995 period. At the level cf the Steelcast Division
covered by the present project, the major expansion items planned
are an addirtional electric arc furnace, a bigger billet caster of
40,000 tpy capacity, and a section mill. At present with ALAF
having no rolling capacity, the ALAF billets are rolled ts bars
in the SRM rolling mill at Tanga. The secticn mill at ALAF will
be producing bigger size sections which are not manufactured by
SRM.

A shipbreaking project is also entertained by ALAF.
Recommended implementation:

1. Major/general overhaul of standing EAF. USD 2-3 mln, 1992.
This is seen as a reasonable first component of a stepwise
rehabilitation program. If upgraded, the overhauled furnace would
turn out all steel required to cover the present capacity cof the
CC and also of the SRM roiling mill, thus eliminating a forex
constraint constantly encountered when purchasing billets abread.
This of course would benefir ORM <directly and ALAF indirectly.
The overhaul would have to e«ntail the installaticn of a more
powerful transformer and of intensification elements (oxygen
lances to speed up melting and refining).

2. General overhaul of standing CC. USD 1-2 mln, 1992. This
should go hand i hand with EAF overhaul since either will cause
general shutdown of the plant. Part of the overhaul would have to
be modification to allow sequential casting. The objective 1is to
reach a capacity of 40,000-50,000 tpy for 100 by 100 mm billets.

3. iiew EAF at the melting shop. USD 5 mln (approx.), 1995-1998.
At 25,000 tpy capacity this should be of design not too different
from that of the old EAF, and would provide the boost necessary
to eventually feed & reconstructed caster without cignificant
constraint on either the furnace side cr the caster side. It
would make little sense though to construct a new furnace unless
the section rolling mill project is approved (cf. item 5 below).
An even more imp rtant prerequisite is to find a satisfactory
solution to the scrap shortage proklem. Again, at 40,000-50,000
tpy new EAF capacity this would satisfy the requirements of the
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ALAF rolling mill to be built but might still constrain the
standing SRM rolling mill. Also, a large furnace would require a
new melting shop bay at ALAF.

4. New billet caster. This variant is regarded as only the
second best at present because the reconstruction of the standing
caster will yield the capacity required, at a more economical
cost. The problem 1is however whether there will be anybody
willing to do the reconstructing.

5. Section rolling mill 36,000 tpy capacity. USD 8 nmln
(approx.), 1995-2000. This would make ALAF and SRM more
independent of one another, would end the haulage of billets, but
might end uvp constraining SRM because there would not be enough
capacity at ALAF for own rolling mill and for billets for SRM at

the same time.

6. Shipbreaking facility. An independent study is available
from Kamdar Dalal & Associates, Bombay, India.
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B.2 S8teel Rolling Mills Limited (SRM)

Address: P.0O. Box 5034, Tanga, Tanzania
B.2.1 Company background and performance

Background. Steel Rolling Mills Ltd., Tanga was incoroorated as
an NDC’s subsidiary in 1966 and commenced commercial production
in March, 1971. The major objective of establishing the company
was to make Tanzania self-reliant on reinforcement steel for the
construction industry.

The company had by 1982 an issued share capital of 18 million
TSh, out of which NDC owned 96% and Danieli & Co. of 1Italy owned
4%. By 1989 the Danieli share dropped to 2% and State ownership
(NDC) rose to 98%. The issued share capital is 38 mln TSh as at
1990. The plant single shift capacity of reinforcement steel is
10,000 tpy.

Range of products. Mild steel round bars, wire rods, angles,
flats, and high tensile deformed bars of different sizes are
manufactured in accordance with British and American standard
specifications. Test certificates are issued on the products. The
company claims that the strength characteristics beirng achieved
are by 15% higher than the required values.

The specifications applied are BS 4449 - 1969. Mild steel is
produced to min 250 MPa YS, min 450 MPa UTS, and min 22% relative
elongation.

High tensile bars are produced to min 410 MPa YS and to UTS
greater by 15% as against YsS.

Major products: Capacity
(tpy)
Ingots -
CC billets -
Hot rolled products
bar mill 10,000

wire rod mill (to be commissioned) 6,000
wire rod mill (after installation
of larger reheating furnace) 18,000
Cold rolled/drawn products 11,000
Secondary steel products 8,000
Other products -
Note: Capacity figures are based on single-shift operation.
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Product mix breakdown:

Product Description

Plain round bars mild steel, 12 to 25 mm dia.
in 12 m lengths

High tensile deformed bars 12 to 25 mn

Angles 1.5 to 2" by 1.5 to 2" by 3/16 to
1/4n

Flats 6 to 12 mm thick and 40 to 75 mm

wide (presently not in production)

The company claims to find market for its high tensile deformed
bars thanks tc savings achieved due to the following factors:

(1) greater bond between concrete and reinforcement
(1ii) much lesser overlapping lengths

(iii) total elimination of end-hooks

(iv) high working stress.

However, the share of high tensile has always been low as quality
is not an important factor yet, in a seller’s market environment.

The wire rods are low-carbon, SAE 1010 and 1012 steel.
Bolts and nuts are B. S. W. standard.

Detailed breakdown of production range:
Mild steel:
1. Plain round bars 12 to 25 mm dia. in 12 m lengths
2. High tensile deformed bars 12 to 25 mm
3. Angles 1.5 to 2" by 1.5 to 2" by 3/16 to 1/4"
4. Flats 6 tc 12 mm thick and 40 to 75 mm wide

Wire rod coils, wire products, bolts and nuts, and other sizes of
round and deformed bars are not produced at the present time.

Company performance.

Year Production in tons
1984 7,213
1985 11,298
1986 11,282
1987 9,864
1988 10,498

1989 15,327
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A minor share of production was exported to the neighboring
countries, largely Kenya, Burundi, and Zambia in the early years
(between 1973 and 1981). Owing to a growing demand at home, the
company has shelved further exports.

Principal production units:

Plant/unit name Supplier Operated Capacity
since (tpy)
Rolling mill Danieli 1571 20,000
Wires rod plant Danieli - 6,000
Drawn wire plant Danieli - 11,000
Sec. wire products section Danieli - 8,000

Mode of operation:
The bar mill runs in two-shift operation. The
other mills are yet to be commissioned.

Employees: total 375
office (manpower dept. incl.
security, administration, etc.) 94

shop (tech. dept. incl. production,
maintenance, garage, and quality

control) i83
others S8
Qualifications:
engineers 4
technicians 54
workers 270
others 47

The company had expatriates in the ' 1970s but has none now.
Involvement of starf in training programs is desirable.

For specific mill data, see Annex G.

B.2.2 Findings

Condition of production equipment. The general condition of the
plant equipment is fair to pocr. At the bar rolling mill, heavy

usage is evident but the mill is fully operable.

The reheating furnace is in poor condition. The side door needs
repair urgently. 0il leakages are in evidence around the furnace.
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Any fallure of electric equipment (motors etc.) is bound to shut
down the plant, because of lack of instrumentation. The
unavailability of measurements of the insulation resistance of
electric motors was identified as a major cause. A new motor
(Siemens) was installed at the rolling mill.

Reconditioning of the roughing mill rolls is done locally by
overlaying and machining, with good results. This 1s dcne using
local armoid electrodes, without preheating.

The maintenance workshop has sufficient floor area. Tne machine
tools are not new but are all in operating condition. Also, the
workshop staff work as millmen.

The wire rod mill and wire drawing mill with the wire products
section, yet to be commissioned, remains incomplete. This
equipment appears to have survived years of inactivity since
delivery in 1981 rather well; it 1is undamaged and generally in
good condition, but can never be started up and efficiently
operated without external assistance in the supply of the
remaining about 10% of equipment and at the commissicning stage.

Raw materials. In a situation of an over-all shortage of scrap in
the country, SRM operate 1in an environment where crap 1s
relatively abundant and cannot be processed locally.

As for the availability of billets which to SRM is the starting
material, this also is a constraint because deliveries from both
ALAF and ZISCO are irregqular.

In recent years, SRM has had to cope with shortage of electric
power, due to rationing and outages. This has an adverse effect
on productivity but 1is outside company control. One of the
immediate consequences is that the workshop cannot operate while
the rolling mill is operating, because of lack of electric power.

Cylind.r acetylene and oxygen also are in short supply.

An excessive oil consumption rate has been noted at the reheating
furnace.

Process and operatijon. The process and operation at SRM are
adequate, except for the generally irreqular cadence of work
arising from the bottleneck at the preheating furnace. Periods of
activity and inactivity alternate with the availability or
unavailability of hot billets from the furnace.
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Overheating at the reheating furnace was spotted by the two field
missions on both occasions. The furnace design is all right but
its operation is totalily uncontrolled. This results in excessive
fuel o0il consumption and overheated, highly scaled billets. The
furnace temperature measurement system is inoperable.
Thermocouples are missing. The furnace input is too high, the
smokestack gate is not throttled, and the smokestack is very hot.
All the five burners installed are operated simultaneously, more
or less full-blast. .ne furnace operates with the door kept wide
open, with damaging consequences for the heat regime and the
steel structure of the furnace. O0il 1is 1leaking. Fuel oil
consumption is too high.

The rolling mill is produciny some scrap (cobbles and other
discards) and this keeps accumulating at the rear of the bay. The
method adopted in handling this scrap is dumping it onto a heap
and then, time to time, flame cutting it at a considerable
expense of labor and sending the cut pieces to ALAF for
remelting. Under these conditions, it is poor practice to allow
these pieces to become entangled. The manipulation area between
furnace and mill is full of obstructions and the safety at work
suffers.,

There is no powered mechanical contraption (universal
puller /pusher} that could be used in dismantling heavy machinery
for repair. This 1is felt most acutely in SRM’s inakility to
repair the billet cutting shears which has bheen out of operation
for an extended period.

Har¢e physical labor remains a problem; the team witnessed manual
discharging of billets from the reheating furnace, in absence of
a properly functioning pusher. Also, there are no repeaters on
the front side of the mill (for oval cross sections).

In the rolling mill bay there 1is only one crane. If the third
shift were introduced, this would not be enough to serve the hot
mill (mill changes) and the dispatching of rolled stock from the
coecling bed.

At the rolling mill, the existing roughing mill is adjusted for
80 by 80 mm billets but can run heavier starting stock if the
pass profiles are adapted.

Volume and efficiency of production. The rolling mill is mostly

operated in two shifts (six days a week) and makes use of tae
night shift for all product size changes. The factors which
prevent SRM from using a higher percentage of their capacity
include:
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- reheating furnace throughput (occasionally)

- mechanical breakdowns
- electric breakdowns

- billets in short supply (some 5,600 tpy are imported).

All SRM products are round bars made of mild steel (size range 12

to 25 mm dia.)- In 1989, 60 tons of deformed

produced -

The feasible normal mill capacity 1is 20,000

rebars were

Typical

production figures have been 10,000-15,000 tpy in recent years,
representing a capacity utilization of 50-60%. This does not, of
course, take into account the completely inactive wire products

section of SRM.

MILL UTILIZATION

Calendar time: 365 x 24 hours

used for

mill changes/repairs

Working hours: hours/shift 8
shifts/day 2 (3)
3rd
days/week 6
weeks/year : 48
overtime occasionally

total working hours available, GPT (1989)

Breakdown hours
of mill stoppages:
production 673.5
"mechanical 627.6
electrical 252.8
other 155.6
downtime due to
billets 313.0
electricity 0.0
manpower 0.0
other (maintenance) 228.0
Total mill delays (TMD) 2,250.5

Net production time NPT = GPT - TMD, hours:
hours:

Time utilization, %:
Gross production time/calendir time

53.2
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Net production time/gross production time 51.7
Net production time/calendar time 27.5
Mill output (1989): tph pcs/h
per gross hour 3.29 35.3
per net hour 6.35 68.3

Mill output targets:
per net hour 7.5

Nominal maximum

mill capacity, tpy: 2 shifts
calculated,
at 70 % utilization 24,200
at 80 % utilization 27,600

Above capacity calculation is based on 8 hours per shift, 6 days
a week, 48 weeks a year, and mill output of 7.5 tph.

Status of maintenance and servicing

Technical level:
The technical level of maintenance suffers from lack of
adequately trained workmen. Likewise the tcoling 1is in
short supply. The billet cutting shears was inoperative
and could not be repaired because of the absence of an
adequate device such as a hydraulic puller/pusher, to
take the shears apart. Routine and medium repairs are
done by repairmen who are assisted by millmen.

Degree of maintenance complexity:
Low to medium complexity. Simpie, well accessible
equipment, mecnanically controlled.

Failurc rates of critical subassemblies and units:
The pusher furnace represents a production bottleneck
because of  its low througnput. This also is why the
crew tend to grossly overheat it (cf. above).

Filekeeping of failure rates:
The failure rates are kept on file all i-ight. However,
failures of equipment do not constitute the chief cause
of downtime at the rolling mill.
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Maintenance routine:

Usual procedure 1is followed in repalr and maintenance
work.

Maintenance prevention:
Downtime due to unavailability of billets 1is used for
preventative maintenance.

Staffing in maintei.ance and servicing:

Total number of staff 89
technical personnel 10
engineers 2
technicians 5
others 3
lakorers '
mech. workshop & fitters 35
electricians 11
furnace bricklayers 1
others 32

Skills and experience of maintenance staff:
Out of all the repairmen only 14 can work the machine tools.
There are 10 locksmiths and 7 electricians who underwent
regular apprenticeship. The other repairmen have had some
training in their respective professions. Lack of skilled
workmen will become a serious constraint after commissioning
and startugp of the wire mill and wire preducts section.

Maintenance and servicing equipment:
The park of available machine tools is in good technical
condition, is not being put te much use, and meets the
requirements of maintenance, except for items identified by
the UNIDO team and discussed further on in the Chapter
“Problems and remedies".

Maintenance and servicing technology: Standard practice now, but
new maintenance technology and procedures will be required

as soon as production is started at the two inactive depart-
me.its.

Spare parts:

availability very poor, particularly in
case of imports

quality good in case of imported
spares; fair for local.

owr. production of spares only about 25%

reconditioning of spares minimum extent
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.00ls:
Most tools are not available. There is a lack of aids
for personal protection, and lack of minor tooling.
Acetvlene gas and oxygen for cutting and welding is
hard to obtain.

Refractories and consumables:
The same problem applies to the procurement of refract-
ories and consumables; both are in short supply. Lining
is done by National Engineering Co. of Dar es Salaam.

3.2.3 Problems and remedies

1. Storage of scrap. It 1is dangerous and uneconomical to have
cobbles and other discards accumulating at the bay and
abstructing operations. The first recommendation has been to make
arovisions to avoid entanglement of rods discarded from the
rolling mill. A crew should be detailed to instantly clear away
iny ciscards: these must be cut to pieces (long bars must be
oundled, short pieces must be filled into drums or crates) stored
away to be ready for shipment to ALAF for remelting. The
difference between making it irregularly and making it instantly
neans less involvement of labor, better shop floor utilization,
and more regqular deliveries cf quality scrap to ALAF. Attention
nas also been called to the necessity of reqularly clearing the
manipulation area between furnace and mill. This has an indirect
cenetit of compensating the loss due to generation of discards.

4 long term solution to this problem is the project of
establishing a melting capacity at Tanga This would solve
several problems at the same time:
- outlet for scrap which is relatively abundant in Tanga and
sofar cannot be processed locally
- cutdown of exvensive trucking over rough roads
- clearance of ci:cards from the rolling mill bay.

Overheating at the reheating furnace; 1its operation is
tvtally uncontrolled. There is a temperature measuring system but
this has no thermocouples. Field measurements py a precision
ntfrared optical pyrometer, tuken on three successive days,

_ndicated average overheating hy 60-75°C (as against the
.etpeint of about 1385°C). Conscquently, the damage to furnace
“ining by peeling, bursting, and surfice melting of the

efractories which brings about a premature shutdown for furnace
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s€fw.l  COr r&lii:gy . worth the production of 18 days on the
e e gl fo. uoma_or rernair. This converts to 1,480 tons of rolled
steck lost (based cn 70: over-all capacity utilization). However,
il Citiei 16S s indirect and relates to the excessive fuel oil
censumption. cf. Prcblem 3 kelow. The recommendation has been to
reharilitate che reheating furnace temperature measurement system
without delay (using thermocouples supplied by UNIDO) and reduce
the furrace 1input accordingly, while also throttling the
snokestack gati,

- RN -

however, instrumentation 1s not everything here: the furnace
“urcughput is too low for the caracity of the rolling mill,
pburrcrs are lnetticlent, smokestack 1s very hot indicating after-
comcusticen, and in fact, the entire heating system of the furnace
shou.d be redesigred and rebuilt.

It hkas been suggested that the first step, prior to any
rebuilding, should be to conduct trials to find out whether less
than the <full complement of kurners installed at the reheating
furnace need be operated. The optical pyrometer can be usea to
advantage here. First of all, the side door must be repaired.

The oblection that overheating 1is necessary for the furnace to
Keep pace with the rolling will is not valid, because regular if
siower rolling cadences are more economical in the long run than
cp=rating the mill 1n bursts.

3. Excessive fuel oil consumption at furnace. Oil leaks around
riirpaza. The average consunption of 99.2 liters/ton cof rolled
stock  was  the nighest encountered during the mission. The
~nprectad good stand :rd consunption rate should be about half this
apount,  L.e., 50 lyton maximum., Hence, with the present
preauaction volume the wmuill is wascting 600 tons of fuel in a year.
This is a serious drawback which 1is bound to reflect 1in the
walance sheet, kemnedy: sce Problem 2 above but also, throttling
dowsn fuel oil inpucs wnen the rolling mill is idling, and repair
seals and oll rines to scup oil leakages,

i Mecaaaical  aaa clectoic breakdowns. These constitute 27.9
aTowt.?% of total duwiliase, respectively. This converts to
s fA.  lse and L.a¢ w0 wtotul working hours availaple (GPT),

caoeltively., Conservative taritet values ror a mill of  this kind
et s uwoand 2., dence,  t..e productica  lost on this account

ants o 2,530 tons anaually {based on 70% over-all capacity
itilizatlon, . The unlversal hvdiraulic  puller/pusher set and the
elects Lo Dnstouwents sunplicad Ly UNIDO should be able to pull the
il towards the target values. Also, the Atlas-Copco compressors
wnach ootrol the tilting table of the roughing mill and the
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:Loting shears are in critical condition but nere the repair is
beyond the scope of possible UNIDO assistance under the present
proiect.

5. Eiectric instrumentation 1is 1lacking Out of the various
electric parameters to be measured . the one which has
considerable 1impact on the reliability of equipment and on
maintenance is the insulation resistance of electric motors. The
importance c¢f the parametex is underlined by the fact that the
company‘s maintenance workshop does not Lave the capability of
rewinding shert-circuited electric motors. The breakdowns that
can be traced back to absence of measurements of electric
resistance ecccunt fcr as much as 2% of unplanned downtime. This
is worth 300-400 tuns of rolled stock depending on the over-all
impreovement reacned bhut, of course, this must be included in the
over—-all loss cdue ta breakcowns as estimated above (cf. item 4).
It is recommendecd that the insulation resistance meter supplied
by UNIDGC be usecC regularly tc take measurerients of the insulation
resilstance c¢f all electric motors at the roiling mill. The other
electric instrumants furnished (dicital multimeter,
ammeter/voltmeter) can also0 assist maintenance, not 1in that it
would directly recuce eiectric failures put rather, in speeding
up faiiure Locaiization and identification. Hence, this
instrumentztior is an irportant element of preventative
maint<nance.

6. Sho~tage 2f spare parts, toocling, and auxiliary mechanisms.
This wes aileviated by Eputting on the list of suggested UNIDO
equipment +*he universal hydraulic puller/pusher set and other
minor equipment for maintenance. Conservative estimate of the
usefulness of this set of equipment is another 2% of production
hecause of higher performance of the mill, plus energy
conservetion and labor savings (cf. next item).

7. Billet cutting shears is out of operation. This could never
~& renaired locally without the wuniversal puller/pusher set
aentioned above. Shears cut of operation means flame cutting of
Iillets which 1is poor practice and 1is expensive because it is
cnerqy ond  labor intensive. The costs of shearing can be
wevinataed to pe as low as 10% of the flame cutting costs.

I o spare uot metal aetectors. This 1is an important element
~f mil. @&atomation, with <cirect influence on mill performance.
“ew hot metal detectors werxe put on the 1list and supplied by
UNIDO. 7The major imprcvement achieved by this signalling and
=ctlvatiryg element is improvement of <technology and standard-
ization o production (uniform billet length). The loss of mill
:hroughput due *o 1i.nactive detectors has in this case been
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estimated o cunvert to 300-400 tpy.

9. Hard physical labor rermains a problem. This problen is
particuliarly drconounced in handling of billets; also, there are
nc repcaters or the front side of the mill. It is recommended to
install repeaters on the front side cf the mill (for oval cross
sections) where hard physical labor 1is presently required.
Installation of repeaters must also be seen as a significant
safety at work factor.

The pusher at the reheating £furnace must be repaired, to
ejiminate manual discharging of billets from the reheating
furnace. The recommendation to pay greater attention to safety at
work alsc applies to personal safety aids.

10. Limited reheating furnace throughput. This problem, already
urgent, will be even mere so as the improvements as per items 2,
6, 7, and 8 are accomplished (cf. "Future expansion").

11. Shortage of bililets (imports). There are three realistic
ways toward improvement: imports from ZISCO, higher production at
ALAF, c¢cr a ¢C facility at SRM (cf. "“Future expansion and
rehabilitation").

12. 9nly one crane in the rolling mill bay. If the third shift
were introduced, this would not be enough to serve the hot mill
(miiX <changes) and the dispatching of rolled stock from the
cocling bec. Consicder 1nstalling another crane. Also, with a
single crane a crane failure will stop the whole mill.

13. Uneconomical transport of billets from Dar es Salaamn.
Havlage of billets from Dar es Salaam to Tanga by trucks is
costly and alternative means of transport should be examined
(coastal vessels, railway). It has been recommended that this
issue be addressed in a broader context, in cooperation with
local port oauthority and municipal and/or other company
interests.

14. DPower rationing and outages. This has a significant, adverse
erilect on production but is outside company responsibility.

Rz=capitulating, it is clear thatc items 2, 3, and 4 entail the
nost significant 1losses of production, while itea 9 is most
important for the health and safety of the workers.

Quality control. There is a quality contro)l department, and a
laboratory with a tensile tester. Basic measuring tools are
availeblie in a limited selection. For the given product mix the
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4uality control routine appears to be satisfactory and is backed
by billet producers’ certificates. Incoming billets are not
inspected for surface quality.

Maintenance. The maintenance people will soon face an entirely
new situation given by the commissioning of the wire products
section. This will have to be overcome by investment in
maintenance epparatus, by expanding the crews, and by training.

Training. There 1is no expatriate management but the local
managers are quite good, with sufficlent experience. Training is
required ir twc directions: for standing operations, and for to
operations of the new section to be commissioned. The following
trainincg is recommended: (1} participation in a subregional
exchange program where a SRM shop manager, preferably the present
production and technical manager, should visit KUSCO to learn
better maintenance organization, better rolling practice, and the
operations at a wire products section (about to be commissioned
at SRM) while, at the same time, sharing with KUSCO the SRM
experlience in the area of roll renovation etc.; and (ii) on-the-
job training for a SRM executive in a well run overseas plant of
comparable size.

Recapitulation of capacity utilization. Present capacity
utilization at the rolling mili is 51.7%. A conservative target
figure that can be achieved withcut major investment, through
implementation of the recommendations and measures outlined
above, is 60%. Beyond this, there are considerable reserves in
the suppiy of raw material (billets}; this is a matter of future
development.

£.2.4 Future expansion and rehabilitz*ion

The plans for SRM, Tanga had to L odified considerably, due
nainly tc the ganerai setback in . .e early 1980s, but now as
sefore they have as their prime target the commissioning of the
srawn Wire and Secondary Wire Products plants.

he presently entertained development projects have been worked
sut to considerable detail. According to 1ISCO, the cdemand for
‘0lled products 1in Tanzania is over 230,000 tpy in 1990, with a
:0% increase expected every year. Tnis includes the wire needed
“or the fabrication of fences, wire mesh, barbed wire, nails,
.crews, and bolts. The projects for starting up the wire mill and
.ire products section should bLe reassessed and the best project
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speedily 1imple:ented  without further delay, seeing that
misjudgment of the viability of earlier commissioning projects
has already cost the company a considerable share of production.
The project proposal presently considered is by Danieli & C. SpA
of Italy who are the logical partner having supplied the shop
equipment. The proposal comprises delivery of missing components,
final erection, ccmmissioning, and spare parts for 2 years. The
entire project would then be to the tune of USD 12.5 mln, of
which USD 7 mln is to be a grant by Italian Government, 2.6 mln
is to be invested by SRM; and 2.8 mln is to be contributed by
Incontra Commerce and Financing Co. Ltd. of Salzburg, Austria.
The financing scheme may undergo some changes still, but the
contract has been signed.

Shop operations are expected to start late in 1991, gradually
picking up until the full operating range is reached by 1994. The
design capacity is 18,000 tpy of wire rods. Hence, the final
situation should be two parallel mills, the one being the present
rod mill (partially rehabilitated) making round bars from
billets, and the other being the new wire mill turning out 9,900
tpy of wire products.

According to 1latest analyses for the 1990-1995 period, the
capacity of SRM on completion of the rehabilitation and expansion
projects in the rolling mills are will be as follows:

01d mill 30,000 tpy
Wire rod mill 36,000 tpy
Wire products 11,000 tpy
Bolts and nuts 1,000 tpy
TOTAL 78,000 tpy.

Recommended implementation:

1. Completion and commissioning of the wire mill and wire
products section. USD 12.5 mln total costs, 1991 (with production
picking up wuntii 1994). The scheme outlined above is strongly
recommended because of
- linkup with previous installation
- high demand for the wire products
- adequate financing
~ bridging the inactivity gap which inevitably, would reduce
the equipment already installed to scrap within a few
years.

2. Bar mill rehahilitation to 30,000 tpy capacity, 1992-1995.
Ihis involves mainly a new reheating furnace, plus rolling mill
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train revamping (but not any new rolling mill stands) worth USD 3
mln. A second crane should be installed.

3. New EAF nmelting shop of 10,000 tpy capacity (1996-2000).
This relatively modest project involving a 4-ton or 5-ton furnace
would take care c¢f available local scrap, would alleviate the
transport situation, and would make SRM less dependent on
purchased billets. Second-hand, reconditioned equipment can also
be considered. Estimated costs: USD 6-8 mln.

4. New EAF melting shop foilowed by a billet caster of 70,000
tpy capacity (1996-2000). This development, entertained by NDC,
cannot be recommended until and unless
- the pattern of inputs, markets, and demand is established
by a thorough, independent study
- the immediate project of wire mill commissioning is
successfully completed
- it is proved that this would be superior to expanding the
production at ALAF while continuing the shuttling of
billets from ALAF to SRM by road or whatever cheaper
alternative route.
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C. MOZAMBIQUE

C.1 Companhia Industrial de Fundicao e Laminagem S.A.R.L.

Address: P.0O. Box 441, 0. U. A. Ave. 485, Maputo, Mozambique

C.1.1 Company background and performance

Background. Established in 1955, Companhia Industria de Fundicao
e Laminagem (CIFEL) remains the only cast steel foundry in
Mozambique and, at the same time, one of two Mozambiquean rnlling
mrill facilities. The company was private until 1977 at which time
it came under Government control. Since 1989 it is fully state-
owned. The company capital was 3,000 mln Meticais as at 1989.

The rated capacity of CIFEL is approx. 10 000 tpy of finished hot
rolled products, 2000 tpy of cold drawn wire, 4000 tpy of steel,
iron and non-ferrous castings,as well as some 1700 tpy of
machined parts and steel structures. The total installed rolling
mill capacity claimed by CIFEL is 70,000 tpy however.

Basically, CIFEL comprises the folliowing production departments:

- bar and rod rolling mills
- wire drawing shop

foundry shop

- mechanical workshops.

Range of products. This includes foundry products (sugar cane
mill rolls and other ferrous and nonferrous castings of 5 tons
maximum weight); round bars 6 to 40 mm dia.; square bars 12 to 50
mm; rolled and drawn wire 1 to 6 mm dia. (bright. galvanized, and
annealed); exceptionally, flat bars and cold deformed bars.

Company performance. CIFEL experienced a mcce or less constant
decline 1in production since the early 1970s. This has been
accompanied by a general depreciation of the plant.

Capacity utilization is very low: in three-shift operation!, the
company turns out no more than about 5,000 tpy of rolled stock
which converts to about 18% utilization at the bar mill and about
10% utilization at the wire mill.
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Major products:

Capacity
(tpy)
Ingcts 500
Hot rolled products 40,000
Co1id rolled/drawn products 3,000
Steel, iron, and non-ferrous castings 4,000
Other products (machine parts etc.) 1,500
Production of rolled stock by destination (tpy, 1987):
Total Internal Domestic Export
production consumption market
7,923 1,000 6,323 600

Annual production data by major production shops (t. ,,:

Plant 1985 1986 1987 1988 1989
Bar mill 1,338 816 5,068 2,799 2,469
Wire rod mill 1,351 924 2,855 2,313 1,437
Balance sheet components (fixed assets, depreciated):
production facilities and machinery UsS $ 450,330
buildings & other 399,224

Imports of billets from ZISCO, Zimbabwe: 8000 tons (1989)

Production cost estimates (US $/ton):

Bars Wire rods
material & energy 315.3 322.8
tools and expendables 11.5 10.0
maintenance 106.0 107.2
Breakdown of maintenance and repair costs (US $):
production facilities and machinery 333,466
buildings & other 83,900
TOTAL ' 417,360
Sales (US $, 1989):
domestic sales 327 000
exports 290,000
TOTAL 620,000

Market environment: Captive market, fixed pricing system.
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PrinTipal sSrod tion units.

Plant/unic nane Supplier Operated Capacity
since (tpy)
Foundry {cupolas) 1955 1,500
EAF R.S.A. 1963 500
Bar will Danieli Italy 1961 20,000
Wire rou mill Danielli Italy 1958/1971 20,000
Wire draving mill Danieli Italy 3,000
Saivan.zing line 700

Zroduct nmix breakdown::

Product Description
Wire rolled up 6 to 8 mm
round bars up 10 to 50 mm dia.
Jrawn wire up 4+ To 16 mm
Cast 1iron castings
Steel castings
lonferrous castings bronze & brass (for sugar industry)

Mode Si cperation:

Foundiy: one-shift opcration
a1 mill, wire rod mill, wire drawing mill: three-shift
op2ration

LI QoG cttice 141
shop 459
others 214
by qualification: englneers 1
technicians 49
workers 703
skilled 216
unskilled 487
Lo 0 be seen that more than half of the total workforce are
s, led workers., Tnere: i: one graduate engineer in the

Sodegurent, Manasgement is hampered by serious external factors
nut also by the disjunct nature of CIFEL’s produciion shops:
{andic, nas litrtle to contribute to rolling mill, the production
of mechaine parts 1s  separate from the other shops, etc. Hence,
Cho CormLany orlirastructure lg poor.

| QI #]

foo oooocifile mill data, sce Annex G.
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lonal ian of production eguipment. The general condition of the
nlanTt ejulpment 15 poser. This judgerment applies particularly to
the condition of the production equipment at the wire rod mill.

The har ©ill 1s only producing irregularly. The wire rod mill has

been <.t of operation for a considerable period.

~ut of the two, the bar mill is in a relatively better technical
~ondition. At the bar mill, the general condition of equipment is
~oruzensarate with the years of service and with utilization.

4 rumper of major constraints relating to the condition of the
producticn and cuxiliary equipment were identified:

211 the side tkurners at the two reheating furnaces are
lnoperative. The furnaces are stripped of any temperature
controls and indicaters. The draught conduits are so designed
that the rudrnace pressure cannot ke controlled.

Loos= and worn guides at both rclling mills cause the blanks to
freqe~nuiy run  ouZ, as documented by the heaps of cobbles and
rejects outside the rolling mill pays.

ARy fatlurve of electric eguiprent (motors etc.) is bound to shut
down thne plant, becauc. o1 lack of instrumentation. Same as at
SEM in Tanga, the inakillty to measure the insulation resistance
cric motors wag also identified as a major cause of
at CIFEL.

i stani hroke down hecause of ingress of water (free exposure
o v infall while the leaky roof was being repaired). The
clionr e metor at the par mill was lost in 1989 due to the same

il and for the sare reascn.

rothe  wire o mill, the electric motor drive of the roughing
1

Jn-rontroiled inqgrecs of water appears to be a general problem
s water wWas alsoe detected in the finishing block oil tank.

I nts cf chlorides z2ad nechanical impurities (scale) in
Coovaang o water are raosponsible  ror the low service life of slide
Insufficient cooling ot the roll grooves was witnessed

DA saroawill = the water sprays werce directed to outside the

W K o ares of the rollo.,

e rr 1o interacdiate train of the wire rod mill is in very
ocor CLnaition, undersized, and badly corroded.
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Buildings are in considerable disrepair.

Raw_woterials and power. CIFEL is fully dependent on imports of
pillets. The major factors responsible for the shortage of
billets include

- shortage of forex
= irregular delivery due to transport difficulties faced

by the country.

Some years ago, molds for pencil ingots were supplied to CIFEL by
a toconical assistance program but the production of such ingots
on the very small furnace available at CIFEL (1.5 ton EAF), which
is complicated technically and unwarranted economically, would in
any case be so low that it would hardly alleviate the shortage of
billets.

In recent years, CIFEL has had to cope with shortage of electric
power, die to rationing and outages. This has an adverse effect
on productivity but 1s outside company control.

The nill has often had to be shut down for protracted periods due
toc power outages. Rationing of power can be offset by appropriate
producticn planning but there is no defence against outages.

Process and operation. The process and operation issues at CIFEL
cannst be addressed properly under conditions where the plant is
operating under too nany external constraints so that the
operaclons at the individual production shops are only irregular.

‘hls irreqularity 1in itself reflects badly not only on the
condition of ecqulpment but above all, on the operating practice.

rhese  Jcssues are discussed elsewhere; out of the immediate
vrocens and  operating problems diagnosed, the following two were
identified as belng ot considerable importance:

i'ne turnace bottom is .ot being cleansed of scale. In case of
sower  ouitage, billets are left in  the furnace; this has the
Lnnosuince of  slowing down  the heating up of the furnace and

iasing czcessive scaling and warping of the billets.

ame a3 at the other plants, there is no offgas analysis at the

cneat.ing furnace at CIFEL, with the consequence of running the
turnace constantly with an ex 3s of air, this oxidative
sciosphe e dasaglng both production and the furnace.
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Mech&nlical mair - :nance also is a constraint, because of shortage
of spare parts, tcoling, and auxiliary mechanisms. Some 8C% of
spares have to be made at the plant. There 1is no mechanical
devics such as an universal puller/pusher which would assist in
dismantling machinery for repair. However, the fairly well
equipped mecharical workshop is often idle »ecause of the very
low production oi castings at the CIFEL foundry.

CIFEL have no maintenance staff for keeping up the buildings
whiich are in considerable disrepair.

YJolume and efficiency of production. Low and decreasing volumes
cf production as well as inadherence to annual production plans
are typical of CIFEL.

Production, tecanological, and cost data are well kept and even
computerized, and management are well aware of the very comatose
situation of the rolling division of CIFEL. Indeed, this
sitwaticn has become even more aggravated when contrasting 1988
anc 1989.

The bar ro.iincg mill turned out no more than 2,470 tons of rebars
in 1989, as against the target of 10,000 tons planned (which
agair would be no more than 50% of available capacity). The wire
rod mill produced 1,438 tons of wire rods, as against 5,700 tons
planned, and was shut down completely for a period of four months
in 1989.

ifence, the capacity wutilization has been very low 1indeed,
somathing like 10-20%, regardless of differences in true capacity
as determined by various estimating techniques.

‘"he positive factor at the bar mill is that it 1is capable of
processing not only 80 by 80 mm billets but also 100 by 100 mm
stock. This widens the scope for purchasing billets abroad; for
exanple, a sizable guantity of 100 by 100 mm billets has now been
in storage at ALAF. Dar es Salaam, ‘“lanzania for considerable
cime,. vnsold

o production  is inefficient, and ineffective. The product mix
% unsuvitable. The bar mill is rolling low-diameter bars (12 and
"2 ax) where the wire rod mill would be more effective. The
séason is that the wire rod mili is more complicated and more
;ifricult to start up considering that the production lots are
smAall.

Jow p.roduction and low output manifest themselves by very high
specifio consumptions or materials and energy. To produce 1000 kg
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Zf Bars on the v mil: and 1060 kg of wire rods on the wire rod
aili, <=he consumptions of billets are 1217 and 1525 kg,
respectivetry. The ruel oil consumptions (at the heating furnaces)
are 197 and 330 liters per ton of production, respectively.

Three-shifi operation {on both rolling mills) seems hardly to ke
Jarranted in a situation where the output is less than what could
Je maie in a single shift. The time utilization on either mill
runs pelow 20%, and the figure would be even more alarming if the
sonsiderably higher true mill capacities were taken 1into account.

Jeopie who are kept idle could engage in cutting the scrap and
-idylirg up. Alsou, preventative maintenance could proceed without
zime <constraints. Reconditioning of the crane wheels could be
ione locaily.

=ILL UTILIZATION, BAR MILL

Jelendar time: 365 »x 24 hours 8,760
.orking hours: hours/shift 8
shirts/day 3
days/week 6
weeks/year 48
overtime occasionally
~otal working nours availible, GPT 5,280
‘reakdown
;£ mit) stoppages. hours %
production 809 18.8
mechanical 490 11.5
electrical 559 13.0
other 991 23.2
downtine due to
billets 1,155 26.9
electricity 46 1.1
qas 153 3.5
fuel 39 1.0
watcer 31 1.0
Vas mail o delays (TMD) 4,291 100.0
v U oprocuction tire, Gifl - TMD, hours: 989
e T lization, %

to

veo oG hours avaslanle/cslnndar time 60.
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Nert proaue..on. Tine/workling hours avaliable 18.7
111 output tph pleces
p2r gross hzur 0.4 3.7
Fper nec nour 2.5 20.0
‘ex. roliing ratz 1. nmn dia . 7.1 57.6
fil1l1 outpuZ tTavgets:
per Jgrass hour 7.5 (not possible with
existing product mix)
ill capacity, toy:
1 snift 3 shifts
.ctually planned 10,9000
calculated at 78 1 time utilization 12,100 36,300
at 80 % time utlil.ization 13,820 41,500
lapacity calculatlons based on 8 hour shift, 6 days/week, 48
~eeks/year, ovtput 7.5 tph.
-JLL UT:ZLIZATION, WIRE MilLL

aiendor tine.

SERING Nours:

365 X 24 hcurs

hours/shirt
shifts/day
days/wecek
weeks/year
overtime

stal working hovrs avasilable, GPT

M R
[ SIR Y S PYWIS B

o omill o stoppages

| SERTE

gl

(1989) :

progucrtion

nmechanical

clectrical

orther

dowrtine duec to
b.licte

cloectricity

[SERRS
woeter
. A
tlua

T
( Py

y-"

8,760
8
3 (2)
6
a1
occasionally

5,415
hours %
788 16.2
7838 16.2
367 7.5

2,061 92.3

el 12.0
200 2.2
0] 1.5
6.7 o4
?’4. OG.%5
4,653 100.0
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et production time (GFT - THU), hours: 562
Fime utilizZation, %:
sorkinrg bour: ovailable/Calendar time 61.8
set producticn time/working hours available 10.%
113 output (1989;}: tph pleces

per 4grass hour 0.27 2.7

per ret hour 2.56 26
dax. Tciling rate, 6 mm dia : 6.4 65
2111l cavacity, tpy: 1 shifc 3 shift
oresently planrned 10,000
calculated at 70 % time uti.lization 11,290 33,870

at 80 % time utilization 12,900 38,710

(capacity calculations based ocn 8 hours shift, ¢ days/week, 48
~eeks/year, and a nmill output of 7 tph; the yield improvement
axpected due to more stable production is approx. 1,285 kg, /ton)

status of mainteaance and servicing:

Technical level:
The technical standard cf naintenance is relatively
gcod, particularly as concerns the machines and
equiprnent available. Spares however are lacking, both
for prcduction facilitics and for auxiliary/service
facilities. Some 3U. Of spare parts are manuractured at
the works. The maintenance dept has not the funds to
acguire special upares such s bearings, gearings,
electric motors, chains etc. Delivery of such parts, if
purchased, i rather slow. There 1s a shor*-ge ot
“ooling and auxiliary rechanisms. The chief drawback is
a low capacity utilization at the mechanical workshop
where castings and varicus materials are in short
supnly and the scope of work is mostly outdated
machines for farmers. There i1s no designing department
and no unit which would concern itselt with future
developrenty,

¢irec or palntenance complexity:
Not very high, the production facilitices are tairly
sitanle. wichout auto.atic and electronic element:s.

vilare raten of Coitical subanseablies and units:
shorcages St 1nput materiols ond encrgy underlie the



UNIDC D27 ’ S ToRMINAL REPORT &7

SUL: . flial downtime wiiich however 1s used for prev-
ntenan Hence, there are no bottlenecks
2 failure rates are encountered at

coils.

Fillekeepling of fzilure rates: aquate monthly filiekeeping.

Mairtenance routine:
The prodUﬂ*lon process 1is rather intermittent. The
repairs oi equipment are pianned and only exceptionally
have to pe dcne following breakdowns. Because of the
frequent mill stoppages (lack of blllets, outages) the
repalrwork rroceeds slowly and the productivity of th=
maintenance men is low.

Tative malntenance:
This can be dcne thorcughly because there 1S encugi
tire, with all the dJdowntine. The stoppages have an
adverse effe:t on furnace lining which peels off due to
temperature fluctuaticno.

o
a
W
(

Staifling in malntenance and sarvicing:

Total nunber cf stafft 122
“GCANLICal persennel 12
SNYLNGCers 1
technicians 11
laborers 110
mech. hop & fitters 38
electricians 22
turnace br‘-ilJ}Lri 6
cthers B

SHiilc and cuperlence of malinterance stafr:

7 thom are untrained but with some skills in
ted profes inns. There are few men wilith adequate
ing and expericiice.

vintenance and serv.ie .nd equiprent:
“he nacnines  end coulpment are not up-to-date tech-
nically {inst.iled .%%.-1960), The machine tools are
worl soarntalned thooyn, and adiequate.

Critantzaticon of malntenance ol servicing,
Contrailzea organiz:vtion, supervised by Chief of Main-
tenance Divic.on., “hoere are three Department Chiefs:
Youndry, koll.ung Milis, and Anncaling & Mechanical.
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rolling mill rolls

JSols: Sherteges  and peor  availabllity  for most groups cf
Teols. LaCK oI Teasuring  instruments indispensablie for
cslectrical naintenance. Diagnostic tools non-existent.

oL Caltlrias and o
TiporTe? R. S. A., and Sweden. Sare
vroblans >~ aS with spares.

lens faced b CUFEL are ¢rave, lona-term, and serious. At
the LewZl of adiviiual snorTooi.ings the } “are discussed above in
R s il level, they are brorxen down

L Shortaede ¢ raw Daterials. Th.s 1s tne paramount problem for
’ g : ‘ ) ' e aggravatcd by logistical
obtained by adding other
Z2ISCO; one such source
of billets 1C0 by 1300 oo
hem but CIFEL could, ac

ol

Tles Tt pLwer Supbiy. Agaln, there 1s very litcl

.
o]

3 Ioav ard decreaning volures of  production, 1inadherence tco
A, nraasarticn nlano Tnetricient production. This (s the
oo, beoomd Myl e Teconendation 1o not te rigidly adhord

Lol semUn LT Sper st L L BT cLtnar, To o condentrate productinn Lo

oo s Yeas Tibedl, UL r o atfected  ny  power dilisturbances.

wela, Y To 2rrl s aoleJUn Nere Lust o not o sunnrens oan

[ R 3 . Tl g, »iher L The: Three S!I;ftb, [SAST LY SO e

T e ity LSt Lon, previide g Jdefree O 5Soia
oL s Uy atanolouy ot Tl oritorce.

g DO L a0l e e e Lo owvery low yield  specitied .
o M e S CLLrner due te very icoWw output. It the
Cee DoUa o i tatin. o ade hoere can e combined withoa
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coenos i oL wlznioized level orf production, the yield cai ke
B : - 1

e Led tl oo draratically.
<. Ne tlobl Trel 2ll consuwprticns can be remedied 1in the sane
Wiy . nowWever r--anstructicon ©f  the dratft condults 1s o pre-
regulisite. Ine achievable taraer 1s 0% ot present consumpticn,
consider.ng the candition or the turnaces.

<. Poor condirlon of the production equipment. This appl
reth to Zhg v ﬂl l 1% o the W\ru rod nll‘- th¢ wire rod r.
o N 3 b

ir,
1opment but even now, several ;mprovemc

~er.uviliTaticn : 5
ere  segiested.  The recommendations nrade are as follows: (1)
Repal:,; reglace ocse and worn Juides at both rolling mills. (1i)
.nf nsify water o©osiing of rell grocves con the bar mill - direct
COOSpravs cats the working area of the rolls. (iii) Repalr

i

iitate the number 1 intermediate train of the
wire o mill which  1s In very »oor condltion, undersized, ana
hadly corrod.s. {iv] repalir tilting table or the roughing stand
ot Par wlli which  _s5on pr;t;vq- condlition; replace mechanical
drive of which the gearvox 15 badly damaged by a pneumatic drive.

A hydradlic darive 1o not reconnended because of  oll leakages ana
Ganger Lt Dire.

7 Rer2ating  Zurnace al  the bar mill is 1n poor condition,
1azks Instrucnantatlon and thernocscuples, and is being overheated.
Ifys censtraint  can be overcorne by installation of a temperature
TEASUTI RN Systan and oo U UOtRh thermocouples gupplicd by UNIDO,
R B bv indepondent Tornperatiure measurements using an optich:l
cter aolao recconmended). The cide burners  at the  twe
oy furnaces (et the boars mill and the wire rod mill) necd
RIS ~aT, the team’s visits, koth furnaces were sStripped o:
Lotperatare ointrels and only  the wire rod mill  furnace had a
ter. e draught condults are so designed that

PTG pessure coaanot be controlled.

VLemature Gl

o Srllet Cecteroatures {at nar milly o ord melt temperaturces (in
Vioaz e Ll ormeanured. An optical  pyrometer wacs recormmendod

r

T | SN

o o the production practice.

SO Liaalt Lo CT oL STt wWas vocenrnnended for the wire

ol Tt o et g shie ar s ahead of cooling bod.
L. . teta U et e the peerventage of rejects in thin
cioe b craant onoo b Castly noecadse 30 the extrenc:y

e et oo o tT e Lol BUt Ln g e fedsary conditian
$ULn Lt thooL gyt ot the sl

Gay e e ot oo rasing mills. These keep accumui-
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.ty 2nd are ooped Wwith by rlame  cutting only which  is
.refficlent. Yt has bzen recormmended that mneasures be taken to
;e rid  Of aeaps of ontargled rods and wire discarded from the
olllirg oiils, using nanpower kept idle during shop shut.icwns and
Cwel CUtages Ta  facilitate tThis labor, a portable hydraullc
shears was recommendad.

Quali:yrggntrql; Ther

e 1 tle quality control except for
ilmersiona r“‘”kan of bars 3 rods. The rollirg nills rely 2
the 1llct supp..iers’ certifl es. A range of simple 5easur':c
ievices wWere nut on the list of UNIDC upplled eguip.ul
EOQnZhO’ with the optical pyrosmeter which also 1sc a tool
slity contrel.

#¥alatenance. The naintenance workshop has problems with electric
welding ard cannot take electrical measurements. Tne equipment
and  Instrumentetlon reconmended include a universal hydraulic
culler/pushber set, an inculation meter, a digital multirmeter, an

anpeter/voltrmeter, and an electric welder.

kuildi=gs are in considevable disrepalr; consider putting the
shop crew on che job of  repairing them while the mill 1is idie.
Alsc, these peorle could cut the scrap heaped up outside.

Roors are  .eaky; there were repenated cases of danage to the main
driwve  moters  because  of rainrall combined with 1irregular
opaeracioa. This put the shep out of operation for several months,
The  insuloticon meter was  ordered ty UNIDO specifically for
Sheaxirg the  1n3vlation resisrtance of  the electric motors to
Brevent ser.ous danage. Uncontrolled ingress of  water appeiars to
Lz 3 general problem, because water was ilso detected 1n the
-inlshing Hlock cil tank of the wire rod mill.

silgh conTents of chleorides and rmechanical impurities (scale) in
TLLANg Water  age rospoqsib" for the low service life of siide
Searsegn,. Many partus of the miil are badly corrodead.

L2 ohen alnoe ween recoamanded that
Thes o ecamdlirionang ol ocrane wheels could be done locally;
strnments cupnllied by UNIDO be used  to neasure the
LT N Yeslstance . clectile motors;
oo Ll IDSTruLaents and T0U.5 Le also enpioyed to increase the

- -y ’ ‘.; - - e LR X : - A P ~
Ll Wl o iatlon at the mechanica. worrohaopn;

¥
H
R

Vv caloje 0r Larmiang moechonoery  preduaced  at o the mechanical
C S TOR Be o eXpanaes; thiz oou.d enhance  the cver-all capacity

e e e el .‘..’}.»,
ST CUREINS DY rIETRS ol UM DIRUES § TS o Shbtld be consulted to assist  1n the
oA D Tarmaimg oand other lppioemnents.
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Truining. As already mentioned akove in Section C.1.1, there is a
1igh share cf unskilled labor and only cne graduate engineer at
2IFEL. 2t the managerial 1level, training 1is required in the
“ollowing specific areas: (i) utiiization of computer assisted
steelworks modeling (preferably with the roiling mill manager cr
the finance manager participating) because of the need to assess
and reassess, under serious and changing external constraints,
the development and rehabilitation plans; (ii) participation in
an exchange program where a CIFEL development manager should
7isit SRM (mainly to exchange experience relating to developments
such as the wire mill and secondary products section) and a
maintenance manager should visit ZISCO- (to take part in the ZISCO
aaintenance training program); (iii) on-the-job training overseas
for a shop manager in a well run mill of comparable size; and
(iv) the GM should attend a regional rehabilitation workshop.

Reczapitulation of capacity utilization. Present capacity utiliz-
ation figures at the bar mill and the wire mill are abysmal: 18.7

and 10.5%, respectively. Conservative target figures that can be
achieved without major investment, through implementation of the
less demanding recommendations and measures outlined above, are
of the order of 5-10%. An ever-all improvement of maintenance and
prcduction practice would be the chief components. However,
external factors outside company control play a dominant role
hiere; cnronic shortages of billets and power are dominant.

7.1.4 Future exparsion and rehabilitation

CIFEL’s moderr.izatior and rehabilitation plans include major
nrojects such as revamping of the existing wire and bar mill,
crection of mini-ste:l shop with @a CC caster, revamping and
nmodernization of foundry and mechanical workshops, and
nstallation of new drawing machines, but also relatively modest

r.rojects cuch as installation of an induction furnace and the
stablishnent of a training center.

~ h=2c bheen estimated that after implementing the ambitious
Lobilitit:on and modernization program, CIFEL will be in a
rreition .o produce

- 80,070 tpv of finished hot rolled products

£,0C0 tpy of ccld drawn wire

- 4,500 tpy of steel, 1iron, and non-ferrous castings
T 500 tpy of machined parts and steel structures.
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"he low production of steel in Mozambique 1s a pressing problem
+fiich is aggravated by the generally low capacity wutilization at
TIFEL. All 1long term development is contingent on the country
svercoming the generally unfavorable economic situation.

After implementing the ambitious rehabilitation and modernization
program, CIFEL wculd be in a position to produce

80,000 tpy of finished hot rolled products

8,000 tpy of cold drawn wire

4,500 tpy of steel, iron, and non-ferrous castings
2,500 tpy of machined parts and steel structures.

CIFEL management’s own view of the rehabilitation and expansion
needs ics as follows:

Foundry:
- To reach the molding shop capacity.

- To increase the sand preparation capacity.

- To mechanize the sand transport system.

- To improve the quality of castings through modification
of the casting system.

- To install an induction furnace of 1.5 to 3 tons capacity.

- To secure instruments for the laboratory.

nolling mill:

- To modify the bar mill so as to allow for the production
of secticns.

~ To modify the rod mill technology so as to increase the
firishing speed from 14 to 23 m/s, to boost productivity.

- To install two drawing machines at the drawing mill to
reach a capacity target of 8,000 tpy (producing wire 8 mm
and up) ..

Machine shop:

- To increase the capacity of machining to boost the output
of mill rolls from nodular iron, to upgrade repair work
and manufacture of spares.

- To secure instruments and apparatus for quality control.

_=ncral:

- T, establish a training center to provide training in
roundry, roiling mill, drawing mill, and machining
technclogy.

- D¢ establish a social center for the workers.
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Suqgarested ‘mplemcntation:

The major problem of development is the thwarted long-term
development plans and uncertainty about further development due
to shcrtage of fvndinc and of foreigin currency, and also due to
external ccnstraints of the country which are outside compaay
control.

CIFEL’s rehabilitation plans are now being given a chance at
success, with a fcreign aid package coming from Spain which
should also address the problems of the steel industry.

The modernization and rehabilitation of CIFEL has already been
the subject of numerous studies and consultations. The major
projects planned include revamping of the existing wire and bar
mill, erection of mini-steel shop with a CC caster, revamping and
moderr.ization of foundry and mechanical workshops, and
installation of new drawing machines, but also relatively modest
projects such as installation of an induction furnace and the
establishment of a training center. One project which would be of
considerable importance tc the plant’s future is the installatinn
of a closed loop water circulation system; the chloride
contaminated water presently used throughout the plant has very
damaging efiects.

It appears to be necessary to reassess the projects aimed at
arection of mini~steel plant, roiling mill revamping and
modernization (both bar mill and wire rod mill); modernization,
revamping, and overhaul of foundry and mechanical workshop,
rehabilitation and modernization of wire <crawing shop, and
zrection of new, closed cooling water circulation system, in view
of the foreign aid package of which CIFEL should be one of the
beneficiaries. The reassessment should take into consideration a
realistic estimate of the trends to be followed by the external
constraints. Availability of rew materials and power is essential
for otherwise the effectiveness of all development work and
rehabilitation would be uncertain.
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O. MAURITIUS

&.1 DESBRO Irnternaticral Limited

address: 2lailne Lauzun, Port Louis, Mauritius

D.1.1 Company backgrcund and performance

dackqround. CZS3RO International is a Group of companies involved
in steel rolling, production of plastic piping, and other
commercial and production activities. The Rolling Mill Section of
Desbro Irternational Ltd. is the largest of the four steel bar
producers in Mauritius. Established in 1966 Desbro rolling mills
s a privately owned company 1linked to a number of other
Mauritian enterprises of the Rogers & Cc. Sroup. The capital is
MUR 25 mln (1989).

The 300-mm rolling mili is a seven-stand, cross country repeating
nill turning out reinforcement kars. This mill is operated since
1979. Another, older mill (200 mm) is out of operation.

ange of products. Mild and high tensile reinforcement bars 8,
10, and 12 mm dia. are produced, with the 8-mm bars dcminating

[78.5 % of all production).

Tonpany_performance. The production figures for 1987, 1988, and
1985 reflect the current boom of the construction industry in

Mauritius:

Sroduction, tpy: 1987 1988 1989
9,316 10,867 17,584
t“ajor products:
Capacity
(tpy)
Hot rolled products 20,000
. rincipei production units:
'art/unlt name Supplier Operated Capacity
since (tpy)
Alline w1 r12v) Shekhar, India 1979 20,000
SLimen 11 /", dismantlecd) Brightside, UK 1$65 6,000
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Ras o product ix

FLodult Description

Rcllec bars 8 te 12 mm nigh yield deformed

rebars; stra.ghtenad wire 6 mm
dia. from imported colls

Mode of opera*tion:
2 (3) shifts

Employees:
total ca 300 (alsc employed in
non-metallurgical operations)
rolling mill 43 per shift

For specific mill data, see Annex G.

D.1.2 Findings

Conditicon of bproduction egquipment. The general condition of the
piant equipment s good. In tact, the plant is rela*tively new and
is being relatively well maintained.

Except for the rcughing stand the rolling mill train is fully
mechanized. with front and back repeaters. Mill guides are 1in
gocd condition. Reller outlet guides are used. Cooling of the

rolls 1s adeguate. Reconditioned roll passes arec normally used.

There are stands in tne bay which origirate froum one of two
disrantled mills (the other having been solc¢ to Madagascar).

There are nc cZontrols and no temperature measurement at the
neating rfurnace. The furnace damper is kept in a fixed position.

Furnace skids are made of steel, giving a relatively good service
Life of two vears. TFurnace billet charoing conveyor is out of
speraticon and billeos are wanually positioned front of the

ISR Ol ST

3

eaw raterials _and powar. DESBRO 1s fully dependent on imports of
Wiilets. wWnile 60 by 60 mm billets are the chief feeding stock,
“0 by 80 mm can also be processced. The billets are imported from
"RCOR W ZL AL Tnnorts from Z2ISCO were discontinued on  account of
oor  surtface quality, scattered chemical composition, and
=repeoe delivery.
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The preblilen of electric wnower rationing 1is not acute in
Mauritius.

Process and operation. With the present prcduction mix where 8 mm
bars are domipant, the major constraint is that the speed of the
finishing stands is too low lagging behind the furnace capacity;
this results in a limitation of output.

Manually operated roughine mill involves nard physical labor.
Cooling bed operation is rather labor intensive (manual handling
of rolied bars!. Transport of billets from the furnace outlet
door tc the roughing mill is also manual.

Wher. rolling heavier billets (80 by 80.mm), an additional 10 crew
members are needed.

Otherwise the process is all right sofar but in the near future,
small-size billets (60 by 60 and 80 by 80 mm) are expected to be
no longer available (within about two years) so the mill faces
the necessity to modify the process so as to accommodate 100 by
100 mr billets.

The product mix of DESBRO is specialized and this is advantageous
bezause the whole range of sizes can be rolled using the same set
of rolls. This is beneficial for time utilization. The roll pass
design suits the present product mix well but will require
nodification as soon as the technology of rolling bigger billets
is adopted.

"uel nil consumption at the heating furnace is estimated at 65
liters per ton of production. Heating controls are inferior; the
setting of furnace burners is done by experience only.

Scaiing 1is heavy but the furnace bottom 1is being reqularly
cieansed of scale, and preventative maintenance is being applied.
Thanks o regularity of operation (22 hours a day) the furnace
refractories are not exposed to excessive thermal shocks.
lowever , the furnace is being overheated and the plastified scale
-z 1y soaked by the magnesite 1lining; this causes sticking
Foeilleng
JKreessive  sticking of billets to +the heating furnace hearth
‘o3ults in severe wear of the hearth and consequently, loss of
=roduntion.

“he cutting shears downstream of the finishing stand must be
atuate i ranually as there are no reliable hot metal detectors.
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As & matter 2f rfecz, the detector previousliy installed was
responsicie for & fatal injurv. The nct metal detectors
initiat’ng the end cutting shears downstream of #3 stand are
SGnaing cut.

The aksencze of anv apparatas which would count and/or record tle
volume of production is felt. Of course, this is a problem of ail
the rolling wmills covered.

Rcii pass reconditioning (by overlayving) is an established
nractice for the roughing mill rolls.

Joiume and efficiencvy of_ nroduction. As the demand grew over the
years,. DESBRO kept graduaiiy increasing the time utilization of
the =ill by swvitching to two-shift operation and by extending
shif* ZJuration to 11.5 hLours. A system of output-related premiums
is being practiced with success.

Tha time utilization of <the mill is rather good. The production
of rebars was over 17,500 *ons in 1989, all was high-tensile
grade.

The product mix of DESBRC includes 8, 10, and 12 mm dia. rebars,
with 8 mn cdominating. This i1s so pecause an agreement on the
prcduction mix split was ccncluded with another company, the
3ections Rolling Limited of Port Louis which specializes in
heav er pars (over 12 mm dia.).

MILL JTILIZATION

Calendar tim2: 365 x 24 hours 8,760

Worii=g heurs: hours/shift 11.5
shiifts/day 2
days/week 5
weeaKks/year 48
cvertime permanent

(3.5 hours per shift,
occesionelly incl. Saturdays)

[
{
-

Worxing hours availlable, CoT : 5.556

LOWN
,Tappages: not recorded

]

3L
r

LCT mrodostion time 3,600
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Failure rates of critical subassembllies and units:
Failures are not very frequent but there is no file-

keeping.

Maintenance routine:
The procduction eguipment working in batches, the
routine repairs are done as planned mainly on Sundays
or are continued on the Monday morning shift. Medium
repairs are done twice a year depending on the
condition of the pusher furnace and the duration of
its repair.

Maintenance prevention:
Preventative maintenance 1is done according to recom-

mendations of a technical inspector. As a rule, this is
part or the maintenance routine engacged in on Sundays.

Staffing in maintenance and servicing:

Total number of staff 40

technical personnel 2
engineers 1
technicians 1

laborers
mech. workshop & fitters 20
electricians 3
furnace bricklayers 1 + 4 helpers

others incl. building maint. 10

Skills and experience of maintenance staff:
The professional level of maintenance staff is good.
Most of the staff have the necessary basic skills
obtained by previous formal training (apprenticeship)
as well as the necessary experience for work 1in their
respective professions. Those working the machine tools
can turn out medium complexity components.

Maintenance and servicing equipment:
The available machine tools are outdated, many operations
~zre done manually. However, the machine park still is almost
adequate for the jobs required. Additional machinery would
not fit in because of lack of space; replacements are the
cnly possibilaty given the workshop building.

Maintenance and servicing technology:
Most of the procedures employed are as per simple, standard
rractice. Management are making efforts to become self-
sufficient in mechanical maintenance at the rolling mill and
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in the marnufacture of spares.

Spare parts:
There is a good supply of spares, malntenance tools, and
working aids.

Refractories and consumables:
Refractories are imported fro. South Africa. These are
high and medium alumina firebrick for sidewall and root
linings of the pusher furnace, chromormagnesite material
and insulation bricks to protect the furnace jacket.
Consumables (e.g., lubricants) are available locally.

D.1.3 Problems and remedies

The following problems were identified, and recommendations were
made:

1. Change of inputs. Small-size billets (60 by 60 and 80 by 80
mm) are expected to be no longer available. Remedy consists in
adapting future development so that the mill could accept 100 by
100 mm billets (cf. "Future expansion and rehabilitation".

2. Output constraints. The speeds of the intermediate and
finishing stands are too low resulting in a limitation of output
when rolling 8 mm dia. rebars (which is dominant product). Again,
this 1s a matter to be handled by future development.

3. Furnace overheating; temperature measurement and controls
missing at the heating furnace. A reheating furnace temperature
measuring system and an optical pyrometer were recommended. The
chief benefits are reduced fuel oil consumptionrn (estimated at 5
liters/ton), reduced loss of steel due to scaling (by min. 10
kg/ton). and longer service life of refractories.

q. Txcessive sticking of billets to the heating furnace

hearth resulting in severe wear of the hearth (also see item 3).
Clectromelted refractory for relining the bottom of the pusher
furnace was recommended and its supplier was identifiea.

5. Hard labor and labor intensive operations. Manually operated
roughine mill and manual billet transport from the furnace
involve hard and dangerous physical 1labor, and so does the
cooliny bed operation. This again can only be remedied by future
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L@ e loprent.

s. Hot metal detectors. Cutting shears downstream of the
Zinishing stand rmust be actuated manually 2as there are no
~eliable hot metal detectors to re-activate this cutting shears
and also to keep operating the shears downstream of #3 stand.
This has been remedied by the recommendation to UNIDO to purchase
new hot metal detectors for the mill. Modern heavy duty detectors
WJere purchased, and thelr assembly was demonstrated on site.

7. Filekeeping problem. There is no apparatus which would count
and/or record the volume of production. To avoid disputes
regarding the nrumber of biilets rolled, it has been recommended
~hat the signal from a hot metal detector be enmnployed for
automatic counting of the pieces passed through the rolling mill
so that exact filekeeping 1s introduced. This is an effective
solution 1in conjunction with a Kienzle recorder from Germany,

also recommended (for keeping permanent records).

it has also been recommended that files be Kkept on the yield of
steel, the specific consumption of fuel, and the frequency and
types of mill breakdowns, to raise the uvtilization of the mill.

8. Cutting of cobbles. There is no shears to cut scrap and
relects effectively. Scrap generated at the company is sold
(exported). A portable hydraulic sh~irs was put on the list of
UNIDC supplied equipment (to be shared with Ship Breaking &
roliing Industries).

. Alternative product mix. It is worth considering the
vroduction of channels and angles (which now are imported as-
colled) by cold forming from strip. More intricate shapes could
ve introduced later.

Quaiity control. Attention is paid to quality control, to a
deqgree sufficient for the present product mix. There 1is a
rabcratory with 2 tensile testev. Complaints were voiced as to
the guaiity of ZISCO billets (vacriability of mechanical
~vonerties and chemical composition).

‘sintenance. The mechanical workshop is equipped with machines
mich are rather old. As in most mini-mills of the area, the ribs
'a roll grooves are manually ground. There is little room in the
W“workshoo ind poor lighting. The gases from the forge shop affect
che working environment in the workshop (the workshop scrves not
only the rollinc mill but also the PVC pipes Droduction plant).

Jor  innrovocment of maintenance, essential electric measuring
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inTramerts were supplled, as well as a universal hydraulic
puller/pusher set to ease dismantling oi equipment and mill
chanaes {cf. Annex D).

There 1s 1little rouom 1in the mechanical workshop, and poor
lighting. The 4gJases irom +the iforge shop affect the working
environnent in the workshop. It has been recommended that eftforcts
be made to remedy the situation in rfuture development.

Trairing. The manag<.s are quite good, with sufficient experience
and with enough o: an understanding cf the present and future
needs. The rolling will manager has had foreign experience. The
following tr-ining is recommenced: (1) participation 1in a
subregional exchange pregram where a DESBRO manager should visit
KUSCO to share technizal as well as menagerial experience in the
areas of mairtenance organization and rolling practice, and also
to learn the operations of a wire products section to germinate
ideas on futur.. development; (ii) on-the-job training for a
DESBRC executive in a well run overseas rolling mill or
comparable size; and (iii) pcssibly participation 1in a modeling
workshop. If the Subregicnal mill rchabilitation work...op is held
in Mauritius as proposed Ly the field mission, an active
participation by DESBRC would be desirable. Also, DESBRO should
be prepared to receive two visitcecrs (from KUSCO and ZISCO) within
the framework of the proposed exchange program.

Recap:ituiation of ca=~city utilization. Present capacity utiliz-
ation at the rolling mill is 64.7%. Inasmuch as the 8 mm bars are
*he dominant precduct size, 1t is ¢ssential to speed up the mill
in order to remove the maln output constraint. Also, improved
filelreeping should be able to analyze mill stoppages and to
identify sources of potential improvement. Comparisons of hourly
rolling rates indicate reserves because with the labor intensive
opcraticns, the rolling cadences tend to be irregular. Taking the
pocitive aspects of the present operations intoc account, DESBRO
should be z2ble to aim at a target figure of 70%; this can be
achievecd without major investment.

3.7 .4 Future expansion and rehabilitatiorn

.t DECBRU as a private company, the present high rate of demand
tor rebars 1is 2ncouraging for a stepwise implementation of
rapaNsicn nrojects.
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1 LN0YT teru nrojests 2lmwng  at  speeding up the train and
nst2lling 2 nev roughing stand are already 1n progress and both
e deivas and the roughing stand can possibly be instaliled

“efore tie erd of 1¢9¢C.

‘ne piesent layout of the nmill corstrains the location of the nev

sJoughing stand.
ong term expanslon plans  1nvolve consiae:rations to install a

nelting capacity.

reccumrended implementation:

Go ahead with installation of new roughing mill so as to
need up tThe mill train (1990-1991). The roughing stand must be
o designad as %o accomrodate 100 by 100 mm billets and to
Jiminate hard labor. liew pass design must be elaborated.

Ly e

;‘)
e
Z - Hav
LTrtentlion
wrould Lece
«chanizad
ace of KUS

1ng increased the speed of the mill by about 40%, pay
n to modernization of the <cooling bed which otherwise
me the bottlencck anu would keep labor costs high. A
rack-type ccoling Lked should be installed (1991). Make

CO and possibly SkM experience.

. There belng no producer of sections (channels and the like)
ir Mauritius, give serious consideration to the project aimed at

iatroductior of 2 «cold rolling/forming capacity where steel
2CICI0NS WCl.u be produced from imported strip.

. DISBRO being an exporter of own as well as collected scrap,
‘e ludtal*atxon 2f an induction rurnace should be considered.
nis cculd be a low-cost, siall furnace (1 ton capacity) easy to
‘nstall. Scrap could be remelted in this furnace which would turn

ot castings: this would require a marketing study.

<. This woulcd be a viable alternative to the installation of an

“AF tor  the proeducticn of feedstock for the Mauritius rolling

~ilis; the sources of scrap being 1limited and there being no
iphreaking operations at present, an EAF appears to be a more
ioeatl prossible developrent.

consult  and possibly coordinate development

- T.. cvery ceose.

.~h nections Rolling Limited, to avoid overcapacity in Mauritius
“w tue aiadlrtaln a reasonably high capacity utilization. Export
wovbilitjes, preierably to the continental PTA countries where

.3itern, niuck 1s in short supply, should always be borne in mind.



25.. Plaine Levzun, Port Louls, riauritius
5.2.1 Towpany background anc performance

ird. The company is owned by the Lam Po Tang Group of

5 which is active in steel rolling (The Ship Breaking and
Industries Ltd. and Scctions Rolling Limicted) and also in

zing, the aluminum industry, production of corrugated
sneets, and mianufacture of cooking utencils. The Ship Breaking
ard Rolling Industries Ltd., Plaine Lauzun was established in
1974 and was active in bar rolling from material obtained locally

by shipbreatiing.

Later in 1980. a new bar rolling mill wus commissioned where the
starting nmaterial 1s billets €0 by 60 mm, mwostly imported from

oo
.50 A

This 1is  a prlvate ccmpany where the owners are also engaged in
distributorshiip.

a2nae uf produat::.
L L1d stesl round bars for reinforcement of concrete made to
M.8. 1C0-1920 and 45 4449-1978; 8-25 mm dia. in 6-12 m lengths.

..-
[ 48
-

Vigr tensile deformed rebars (BS 4449-1978, Cr 160/425, M.S.
T0--1780 hLign yield derormed; ASTHM A-615 grade 60); 10-2% mnm dia.

5. Moid steel square kars 8-25 mm, flot bars « by 18 to 12.5 by
SOomn and angies S by 25 by min 6.

Mild cteel 15 produced to wmin 250 MPA  YS, min 450 MPa UTS, and
~in 200 reletive cloungorion.
Tioh terncile boars are  roduced to min 400 MPa YS and to UTS
S e 18 as aqeinst Y95, The minimum relative elongation 1s
ir s 1i: Jov barg up te 16 and over 16 . dia., respectively.

Lanpany  perrcrmance.,  Tre oid rolling mill has been out of
crcatisr for sche 10 vears and the mill  bay serves as dispatch
e s on )l urovides shelter to the maintenance workshop.

he o seiaiaal capacity of the old mill had keen 2,500 tpy based on
ningle-oh it operation



TTTO T RAN e T TERMINAL RZIPORT 115

-3 Jur  “hne new rollinc mill, its capacity in single-shift
zperation (vhich howevar involves frequent extended shifts) 1is
5.03C-".220 tpy.

‘he perioraance of the new mill since 1982 1s shown below:

Year Production !tpy)
16862 2,241
1983 3,403
1964 3,632
1935 3,262
1556 2,560
1987 3,614
1¢86 3,500
1989 4,275

A produccion of 20 tons of rolled stock in an 8-hour shift
represents the break-even point; this amounts to somewhere near
6¢.000 tpy, iL.e.. more that the current production figures.

4ajor products: Capacity

(tpy)
Hot rolled products ca 6,500

Principal production units:

“lant/unit name Supplier Operated Capacity
since (tpy)

1@ wer rill Hong Kong inac ive 2,500
ew bar mall Shekhar India 1981 6,500
Frocuct mix breakdown.

Prodict Description

Reinforcenent bars (a) mild steel round and square

bars

(b} high tensile deformed rebars
lut bars and angles

racdueition by products, 1989:

Tebar tong
8 o dia. 2,990
1¢ an dia. 450
;:: IR f‘ici 420
16 - 2% mm dia- 415

R 4,275
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dredaction test: HMUR/ton (19E9).

nater.2t and encrjy 6,603.0

C..;""Tal 1nvestment 267.8

Touis end expendavnles 1.2

nairtenarce and repalrs 109.1

WOrkicrce 96.3

othar 968.2

TOTAL 8,055.8
Jota: malntenance a2and repair costs (1989): MUR 466,402.5
Sales (15869 domestic sales worth MUR 35,500,000
Imporis of tlllets €0 by 60 mo from R.S.A.:

3,320 tcns worth MUR 24,255,000

Price of
g~-mm rebar: MUR 9,770/ton (incl. sales tax)

“ode of operation:
1 shift with ovurtine

-

Laployeees: tetal 73

’here is & premium bonus system making 1t possible to work in
overtimc. The mill ranagement 1s  capable but without much
netaljurgical  expertise. Interesc 1in UNIDO training has been

SEPressSed.

. Lv o speCcitlic mili data, sce Annex G.

h.2.2 Pindings
~ondition_of preduction equipment. During the two UNIDO field

nolts
~asulons the field team were able to witness vegular production
~t the bar nill, as well as mill repair and setting.
onerel condlition of the plant eqguipment i coumensurate with
vy ooh of the bar mill equipnent is locally overhauled.
S et oaneg TUrnGee lacks instrumantation. Temperature
casur et and controls at the turnace are nissing.,

ne fursooe pas o anly twe slhiide spaced at 700 ma from one another;
Sufetina, wlv, choart bilicts cannnt be processed.
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:d the rolling mill train 1is semi-
z only (used up ©o 16 mm diameter).
zonaltion.  Cooling of the rells 1is
¢s are normally used.

——
I
O

CW

3 shigplroaking tools at the mnill
>y

2111, forrerly used for rerolling bars frcm
t been cperated since 1980. This appears to

mill was running since 1973 till 1979, and
srnipbreaking. Plates up to 1" thick were cut
snears  to pleces 0 5 m leng. Alternatively,

600 mm were used. The mill sutput was approx.

7 tnd (2500-3000 tpy). Mill concists of five 3-high stands (cast
enclosea Trame) and cne finisning 2-high stand driven by a 260
FW/984 rim o a.c. motor with rivwnceel. The furnace, equipped with a

screw driven mechanic:l  puuner, 1s  fired by two front wall
bursizrs <¢aa the Billets are manually discharged using tongs. The
whole mill 1irciuding a simple c¢coling bed (30 by 2 m) is manually

Ray_materis.s_ _and  povwer., The Company 1s fully acpendent on
lnports of 60 LY 2 mit billets. These are  imported from 1SCOR,
TSRS R Tuports rom UISCO were almost completely discontinued;

o are

.. Tx i
oniv orall guantities of nild steel grade billets frem 2ISCO a
e .

s

Funl cll  conzumption 1s  estimated at as high as 120 liters per
tor o produ.ction depending on size,

Elecor.e povwer 15 avallable.

Frocoesas_ond oneration The process and operation at the plant arc

rathoer streagnirorvard  and  cen be considered adegquate tor the

GTeron T ar D L prodoction.

r-

, e Cowpapy race: the problem of  having  to  modiry the
et e b i b unmalli-esize bBiltiets (60 by S0 mi ooy

Lo e L el lenie L the acar future. At present, no billets

: e wDony 60 can be acacsaodatad.

Leocew oo, dtaoling o nillets Lo the heating furnace hearth was
Teere ot e ouluung Lo severe woear of tne bPearth.
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manpaower problens (€ 1tem #3 above).

9. The cooling bad is a weldment not attached to any foundation
and nust be moved wher the last mill stand is not used; the rolls
have little clearance adove ground so the cooling bed cannot have
any bundle collecting bin.

16. Eiectric motor failures. An insuiation meter, digital
multimeter, ang ammeter/voltmeter were recommended for
preventative ma:intenance.

11. Smalil-size billets (60 bv 60 mm) may become unavailable in
the near {uture and the mill as it stands cannot accommodate
biggexr pillets.

i2. There 13 shipkreaking equipnent but no shipbreaking
activity. It has been recommended to consider reestablishing the
shiporeaking operations disccntinued 10 years ago. The first key
to this problem 1is to <try regaining access to a shipbreaking
jetty. I this is nct viable the company should get rid of
specialized shipbreaking machinery.

13. ‘seless old mill. Again, 1if there 1is to be no more
shiporeaking +the 1idle 9" rolling mill (formerly used for
rercllirg bars from shipbreaking; not operated since 1980) should
be scrapped oir solc. As a matter of fact, scrapping it may prove
to be the only possibility. This will give the Company a bay
equlpped with rails for overhead crane, for effective rolling
mill operation ox some other activity.

14. ™idiness of the workplace suffers from heaps of entangled
discards outside the bays. This also is a safety hazard. The
portable hydraulic cutting shears supplied by UNIDO can be used
to <lear %this away effectively. Joint usage with DESBRO was
recommended.

Prior:ities. Fror the point of view of the company future, items
2, and 3 represent the main constraints responsible for the
unfavorable situation outlined in 1. Mauritius being a small
island, it represents a highly competitive environment in the
ar:a ot steel rebar production.

JQuaiity control., There is no laboratory. The mill relies on the
biliet manufacturers’ certificates. Documentation for roll groove
machining is 1n poor condition. Ribs in the finishing pass
grooves are mcnually ground. Samples are takes twice a week and
sent to the Mauritius Bureau of Standards for tensile testing.
ALl thas nowever does not present a very serious constraint to
market:nz tne present product mix.
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Mainterance. The mill change taking three days, the universal
puller;pusher set supplied by UNIDO should cut down the stoppages
considerably, because of easier dismantling and assembling.

Training. The mill manager 1is an excellent organizer but lacks
technical education. This manager would greatly benefit from (i)
participation in a subregional exchange program where he would
baest visit KUSCO to gain a deeper technical understanding in the
areas of nmaintenance and rolling practice; and (ii) on-the-job
training in a well run overseas rolling mill of comparable size.
An executive from the head office of the Lam Po Tang grcup
(owners of Ship Breaking & Rolling Industries as well as of its
sister company the Secticns Rolling Limited) could benefit from
participaction ir a steel mill modeling workshop. If the mill
rehabilitation workshop is held in Mauritius as proposed by the
field mission, an active participation would be desirable.

Recapitulation of capacity utilization. Present capacity utiliz-
aticn at the roliling mill is 41.3%. Calendar time utilization is
i1ow, too. Mill layout and related material handling and
maintenrance problems are source of constraints insurmountable
without a major revamping. Mill delays involved in clearing the
rolled stock from the production area are considerable, too.
Expiry of the product mix _plit agreement also is having an
adverse effect. Nonetheless, implementatiorn of the recommend-
ations made should bring the mill to a level of about 50%
capacity utilizaticn. Xeeping the working rhythm is the greatest
sirgie opportunity to raise capacity utilization but of course,
this 1s difficult to do because of the labor intensiveness

invoived.

D.2.4 Future expansion and rehabilitation

At Ship Breaking & Rolling 1Industries there are no major
expansior plans. The old, inactive rolling mill is not likely
~ver to be recommissioned. Re-activation of shipbreaking is
contingent upcn re-allocation of a jetty by the Government, and
would also regquire some melting capacity to be effective.

Bottlenecks described above cannot be fully removed unless a
maior redesigning and revamping of the mill takes place. This is
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unlikely, in the light of the present financial situation.?

5Accordinq to information received three months after the
~rieid ml ssion, the Company suspz2nded operations.
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D.3 Sections Roiiing Limited

Address: Plaine Lauzun, Port Louis, Mauritius

D.3.i Company background and performance

Background. Sections Rolling Limited - of Plaine Lauzun is member
of the Lam Po Tang Group of companies of Port Louis, together
with another producer of rolled bars the Ship Breaking & Rolling
Industries Ltd.

Sections Rolling Ltd. started production in 1975. Equipment was
purchased in India but only some of it was installed (originally,
four roliing stands). In 1985 a roughing train incorporating two
stands was added and commissioned.

Range of products. In spite of the name of the company being
suggestive of the originally intended production which was hot
rolled sections., the chief and only product of the company is
high tensile and mild steel deformed rebars made from imported
billets (50 by 60 nm).

Within the production specialization and Jjoint marketing
agreement with Desbro International Ltd., Sections Rolling Ltd.
has been concentrating on rebars in the 12 to 25 mm dia. range.
in fact, there has been an agreement that Desbro would sell the
production of Sections Rolling Ltd.

Company_ performance. The scope of production is given by the size
of the Mauritius market and the aforementioned production
specialization, In spite of the construction boom of recent years
the rolling mill, given the range of products, can handle the
requlred volume in one-shift operation accounting for 21 - 23% of
the lscal steel demand (including the demand for wire which is
imported).

An internal constraint is represented by the heating capacity of
tine mill and by the high share of manual labor.

The ac*-ual over-capacity of the mill, in relation to the present
demand. cannot be fully utilized even if some of the production
range handled till early 1990 by Ship Breaking & Rollinc
Industries Ltd. were to be transferred to Sections Rolling Ltd.
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The compary 3s run by mixed expatriate and local management.
There are *“wc experienced engineers, with practice from Indian
1iro» and steel industry. Total employment is about 60.

For specific mill data, see Annex G.

D.3.2 Pindings

Concition of production equipment. The technical condition of the
production equipment is commensurate with age and degree of
usage. Owing to 1low 1level of mechanization the mill is very
flexible and does not impose very high demands 1in setting and
resetting when switching from one size to 2nother, at variance
with fuliy mechanized mill trains.

The modernization of the mill, ot which the 1installation of the
new reheating furnace and the completion of the series of mill
stands are the essential components, provides all prerequisites
for a successful solution of all present technical and quality
constraints. In comparison to the other mills visited, the maior
problems which revolve around the reheating furnace are already
being %tackled in a determined, well defined manner. As concerns
universal maintenance tools and equipment, this can be shared
with Sh:p Breaking & Rolling Industries Ltd. because of joint
cwnership and small physical dics*ince of the two facilities.

Raw__materials. Quality billets are available from R.S.A. Mild
steel billets from ZISCO find it hard to compete, because of
quality and dimensional accuracy but mainly, because of less
reqular deliveries. Larger billets will have to be imported .1
the future.

Process and _operation. The process is ctraightforward, the mill
crew is skilled. Past participation in 2IScO, Zimbabwe training
vrogram  was regarded as generally useful but was geared to a
dicterent production program and mill size. The management are
:nterested no longer in a purely maintenance oriented training
j.ut rather, in on-the-job training in mill operations proper, in
a small rolling mill (not in a big steelmaking facility).

volume and efficiency of production. As already mentioned, the
volume or procuction is the result of the market situation and
“he product mix split. One-shift operation (with extended shifts)
ffects capacity utilization.
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MILL UTILIZATION

Calendar time: 365 x 24 hours 8,760
Working hours: hours/shift 9

shifts/day 1

days/week 5

weeks/year 48

overtime if required
total working hours available, 2,160

Time utilization, %:

working hours available/calendar time 24.6

net prod. time/working hours available 72.0
Mill output (1989): 3.6 tph
Mill output target ca 4.0 tph (furnace limitation)

36.0 tons per shift
Mill capacity, 1 shift
tpy: o
calculated for 70 % utilization 9,070

Above capacity calculation is based on 9 hours per shift, 6 days
a week, 48 weeks a year, and mill output of 5 tph (with the new
furnace operating).

Status of maintenance and servicing:
Technical level:
The technical level of maintenance is adequate. The
mill crews take part in maintenance and repair
operations.

Oegres of maintenance complexity: Low complexity.

Jailures of critical subassemblies and units:
Mainly in furnace area.

Filekeepinc of failure rates: in daily production reports.

Jajintenance routine:
Usual procedure is followed in repair and maintenance
work. Single-shift operation provides sufficient scope
for repairs and maintenance prevention.
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Staffing in maintenance and servicing:
not available

Skiils and experience of maintenance staff:
Th< maintenance men have had considerable practical
experience, sufficient for routine practice.

Maintenance and servicing equipment:
The condition of machinery and tools is commensurate with
usage and age.

Maintenance and servicing technology: Standard practice.

Spare parts:

avalilability imported from India and R.S.A.
quality adequate
production of spares occasional, guides
reconditioning of spares roughing mill rolls

Tools: Maintenance tools and equipment are adequate; much of

this can be obtained locally, including electric
measvring instruments.

Refractories and consumables:
Inports from India and R.S.A.; sufficient quality and
guantity. Consumables (lubricants etc.) are obtained
locally.

D.3.3 Problems ...d remedies

The problems of the mill were discussed with management and the
stages of the ongoing rehabilitation ana upgrading program were
reviewed.

‘he: speclific problems feced by Sections Roliing Ltd. include:

L. i.ow demand on local market for given product mix;
consequently, the necessity of operating one shift only, even if
at a high time utilization. The recommendation is to re-check the
supply and demand situation in Mauritius with a view to the
ievelopricnt rlans of Desbro focused on small sizes of rolled
Lock, alzo taking into account that the sister company the Ship
dreaking & Rolling Industries suspending operation.
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2. Low thioughput of standing reheating furnace. This is being
talen care of by the mill upgrading program (to commission the
new reheating furnace) .-

3. Ansence/poor conditioa of temperature and combusticn
conitrcls on the furnace. The company should put to best possible
ase the instrumentation and auxiliary equipment originally
intended rfor the weaker sister company the Ship Breaking &
Roiling Industries Ltd. Especially, use the temperature
medsurement system supplied by UNIDO until the old furnace is

repiaced.

4. Billet length constraint. The necessity of charging
different billet lengths because of the length of the cooling bed
and because of mill design constraints imposes a limitation on
the mill. This will improve as soon as the present stage of the
upgrading program is completed.

5. Billet size constraint. Small size billets (60 by 60 mm)
w1ll vbe difficult to obtain. This 1s a situation faced by all the
Hauritius rolling mills.

2 llew  stands waiting. The obvious recommendation 1is to
increase mill output and to expand product mix by installing new
stands aiready on site.

7. ilard physical 1labor (mainly, in material handling and
aauling) due to low degree of mill mechanization (especially,
lakor intensive operations around the cooling bed). Again, this
~#1il 1mprove as per item 4. The univarsal puller supplied by
" NiDC should facilitate the assembling and dismantling operations
during mill changes and repairs.

‘. It 1is imperative to look 1into the export potential,
varticularly within the PTA to justify lony range development
plans (80,000 tpy produceu in two-shift operation cannot
“ealistically be sold within Mauritius).

... iy.ronrrel. As 1n the other rolling mills in Mauritius, the
.ooweer O quality control 13 commensurate with the market
CaLIrerents  and relies to a high dcyree on the billet
rantiacturers’ certificates and a stabilized rolling practice.
v..ore L po laboratory. Kkandom tensile testing is done by sending

2ples 1o the Mauritius Bureau of Standards.

It renaiTe., The production specialization of the mill
Sal.sltates mailntenance. Tne mill has  a high share of manual
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s - ther2 are no repeaters etc. so that maintenance is

prrrtion
ot conplex The new stands and reheating furnace about to be
inscaliled will be a decided advantage.

Training. Wnile the mixed expatriate and lecal management is at a
“igh technical level with foreign experience and with clear
ideas about mill possibilities and future development plans, it
would Se Dbeneficial for the company to be take part in (i) a
zukreqgicorel exchange program involving KUSCO and (ii) on-the-job
Tralninc overseas, preferably 1in a rolling mill of which the
~rzduct mix¥ would include bars, flats, and sections. As concerns

“he athe two forms of training proposed, 1.e., participation in
vhe ::L«’ mill wodeling workshop and <the regional workshop on
w11l renatilitaticn, the same recommendation applies as has been

tiad:s: Co Ship Breiking & Rolling Industries.

Fecapitualation of capacity utilization. P-esent utilization of
the worki ing hours available at the rolling mill is 72.0% but it
rnust be b»orne irn mind that this is only one-shift utilization.
~i=h a single shift, calendar time utilization of course is low.
dowever, the market for given product mix 1is limited and
switching to two-shirft operation would require product mix
axparsien.  This  1s  why, arter completing the short term
LU progran {sce below), 1t wiil become feasible for the

1 i
]

]

deve it pran
“irst time  for  Sectaicns kolling Limited to introduce the
“roiuction of  sections, as  the only mill in Mauritius, thereby
sreatly erhancing the over-ull capacity utilization.

2.2 & Paturce expension 2nd rehabilitation

"¢ Turrent selling price of 9,500 to 10,000 MUR (Mauritius
uneesi  per ton of  roebar  provides a good margin encouraging
c¥xpL.nsio™ plansg

- ~he secend stage of mill upgrading in 1985, the third phase
wordas: this will censis ‘n the commissioning of a necw
Sty Jurnace (already on sit_) equipped with adequate
i vatere controls  and measurenenc, and the installation of a
-5tand finlshing train gyiving a higher exit speed.

“phoenentastion of this, already on-going mill wupgrading project
"i.1  ceasiderably  enhance heating accuracy and thus, product
oaewy, ttowill reduce tuel consumption and billet scaling.
e w0 e N0 problem switching to larger size billets (as
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3CL0as nnLe S0 ov 60 nm blllets cease to be available, or even
SelCoe theti. Also, 1t will increase the company’s chances to
arcer the small sectlons narket.

& pians focus on possibla instailation of a hot rolling

Llers rang

nill  having a capacity of 80,000 <tpy assuming two-shift
operatisn. A proposal by Daniell of Italy for a new facility is
peing examined.

Suagaested inplementation:

Lt Tiie short tern, the obvious course to take is to implement the
tnstruasantaticn and equipment taken over from the sister company.
.his wiil malnly serve to alleviate the reheating furnace
bettieneck.

tas lcnger term, the mill expansion program is technically
!} carTeived and developed. The UNIDO team approves of the
n. lcwever, tnc implementation schedule of stage 3 upgrading
zar.y  depends on  market development. All necessary equipment
neern onh site for considerable time. (The new reheating
WiiE  veT to be put 1lnto operation during the second field

slon.)

n

)—‘ﬂ,
o

r')'c,; A

o H -

"
nl

’i A

The impleinentstion of the long range scheme (new hot rolling
mill ~oculd alsc take the route of cecuring reconditioned
cqaipnene, elther a complete line or a completce section such as
1 rmill, mechanized cooling bed, etc.., to decrease the
Laprtal ouvtlays.,

[
-

“leariy, an activity in exports is one of the prerequisites for
caplanenting this large project.
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VY. PROPOSED TRAINING

i*c UNIDD tesm had an opporturnity to examine the shops and unics
(roiling mills, EAF, maintenance workshops, and fabrication
shops) in the small scale stecl plants covered under the present
sroject  and umaxe abservations regarding staff qualifications.
tatr Jdiscussions with management of these mills focused on
tro.ring. Without exception, it has been found by the team (and
ccitiemed by locel management) that 1in order to raise the
erfectivenass ond oroductivity at most of the plants visited, it
s o¢i oareat inportance to upgrade the professional level of

sersonnel in all The managerial and supervisory positions.

it has a.so been found that generally, the training programs of
THIDO are very uch welcowe and held in high esteem.
Specifically, <he managemerrc of the 1individual steel plants
Jincluding ZISCO where training was the only aspect covered by
the present prOﬂect) were enthusiastic about the participation of
c ,

ir purSOWncl in the training programs listed hercunder.

ZISCGSTEEL deserves a rnore detailed consideration in this
recpect. There is an extensive, well equippad and staffed
Tralning facllity where apprentices of all steelmaking trades as
eli s Junior staff are receiving their training in a variety of
soccinlized  courses. However, the ranye oOf operations of
JLECGLTELL nroper s entirely outside the scope of all the small
Ztae! mills covered under tne presaent project. Hence, it has been
~ulnted cut that practical training at ZISCO has little relevance
v the tlslning requirements for the small scale melting and
,dr/vjrf vo‘llng onerations of the mini-mills. Also, ZISCO right
2« in weving to  cope with problems of their own which are also
fuiLn:ted in 2ISCO's relations with the mini-mills of the
subrecion. ond must concentrate on production, product quality,
N TANECsh el and merket orientation problems. Even the expansion
~rotects bt ZISCO, ongoing or planned (such as the sheet mill
otV . while beneficial for the wvhole subregion, are unrelated
> e .uamediate and long term needs of the mini-mills.

—sald

c=- )
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A. Identification of traininy rijycireients

In connection to the akove, the suggesticiis and/or requirements
of individual steel plants regarding training of their personnel
were collected, analyzed, and cross-~chacked against the
background of the field team’s own steelmaking and managerial
experience. Of rarticular importance in this prccess was the fact
that the team were able to confront their c¢iper:cnce from all the
mills covered under the present project, in & situation where
very few of the individual steel plant managers and executives
have ever had an opportunity to confront their own experience
with that of their neighbors within the PT:. The analysis of the
over-all craining needs resulted in training and training-related
proposals regarded as most useful for all the countries and
plants covered. The facts concerning ZISCOSTEEL also had their
influence on the formulation of the training projects and on
situating them outside ZISCOSTEEL. The proposals are summarized
in the following four training projects. These projects, albeit
in unfinished form, were already discussed and found support in
all the mills without exception, including ZISCCSTEEL.

B. Pormulation of training projects

A brief formulation of the four training projects envisaged is
given below. Full particulars on each of these draft projects can
be found in Annex H.

B.1. On-the-job training

On-the-job training at a well-operated :..¢... .1ill provides the
greatest immediate benefit if the rni:i selected for training
features a type and scale of operations u:..:.u¢ to those of the
trainees’ own mills. Efficient mills o1t iiiis Lind are operating
in Czechoslovakia, and provide the addit:snal advantage of
combining all the operations encountered ot the different

trainees’ mills (that is, EAF, continuous cast.:r, bar and wire
rolling, and maintenance) even under the roof ol a single plant.
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Indeed, this kind of training is a logical, inseparable part of
the UNIDO technical assistance projects.

This 1s a three-week on-the-job training for steel plant shop
supervisors and/or production/maintenance managers.

B.2 Workshop on steelworks modeling

A workshop on building and using corporate models 1in steelworks
is a logical extension to the UNIDO technical assistance
projects. Specifically, the workshop will address cost,
production, and financial models as applicable to steelworks.
This is a workshop which the Subcontractor propcses to organize
by arrangement with W. S. Atkins Management Consultants, England.

The workshop will assemble a multi-disciplinary group of senior
steel mill managers for the purpose of undertaking corporate
planning within their respective companies.

This is a six-day training workshop where the multi-disciplinary
group alluded to above would be composed of 1individuals
representing a cross-section from management to technology to
accounting and financing. Consequently, each country would send
out as trainee either an engineer or a sales oriented manager.

B.3. PTA steel plant rehabilitation workshop

There are 23 steel mills in the subregion. As confirmed by recent
missions, most of them suffer acutely from poor capacity
utilization and are in sore need of rehabilitation. Isolated
efforts to enhance capacity utilization were often fruitless and
rehabilitation plans face difficulties at implementation.
Rehabilitation is also thwarted by the general condition of the
national economies involved and by the shortage of foreign
exchange, making it increasingly necessary to rely on foreign
aid. The optimal rehabilitation technologies are yet to be
defined.

The principal issues that need to be - addressed Jjointly include
mill rehabilitation, upgrading of technology, maintenance of
equipment, and subregional cooperation within the steelmaking
industry.
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All this information is needed by PTA and by individual
Governments to update and, if necessary, reformulate their
policies for the steelmaking industry.

This is an international workshon on the rehabilitation of steel
mills in the PTA countries, to be held in Mauritius. Attendance
is recommended not only to PTA countries covered by the present
project (DP/RAF/88/072) but actually, to all PTA countries where
steel plants are operated.

B.4 Subregional steel plant exchange program

Surveys have shown that in the steelmaking industry within the
PTA subregion, there 1s practically no partnership oriented
coeperation which would be based on the principle of exchange of
experience.

Recognizing that considerable experience can be gained through
personal contacts among professionals of similar orientation and
having ascertained that each of the steel plants visited under
the project DP/RAF/88/072 has something at least to offer which
is not known at the other plants in the way of technology,
innovation, and/or organization, a subregional exchange program
for steel plant managers and operators is proposed.
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VI. ACHIEVEMENT JOF IMMEDIATE OBJYECTIVES

Actual results are compared with scheGoles, targets, and
objectives.

A. Comparison of results with scheduiles ané targets

The schedules were constructed by UNIDC anc Zfully adhered to.
Detailed schedule of fieicd work and other activities was updated
in a January, 1990 "Tentative revised implewncntation schedule”
which is confronted with actual activities in Annex E.

Equipment specification for the project area steel plants was
prepared ahead cf schedule. at an urgent reguest by UNIDO.

The targets of the project were met in full This issue of
training was addressed tc an extent <ccnsiderably wider than
required by the Terms <f Reference.

B. Comparis=n of results wi*h objectives

pfiorts were made Dy the UNIDC team to meet the project
chjectives in spirit as wel)l as by the letter 2f the rormal terms
of reference.

The field team visited the project area steel mills and probed
into questions of production, technology, maintenance, and costs.
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This resulted ir on-the-spot assistanca the team were able to
provide to the mills.

On the basls of discussions and results of the first mission, the
“ield team drew a 1list of equipment and instrumentation to be
purchased by UNIDO and supplied to the mills within this
technical assistance project.

on-~-the-spot assistance and the suppiies of equipment represent
improvements alreaay implemented.

The two missions and their subsequent analysis yielded a number
of imprcvement suggestions fcr each of the steel plants. These
actually are recommendations to the management; because of their
detailed and specific nature, they are always listed with the
steel mill in question.

The okjectives are best classified as (1) integration of lacking
critical equipment, (ii) trainec plant personnel; (iii) improved
capacity utilization, productivity/production, and product
guality; and (iv) well-substantiated expansion and rehabilitation

projects.

The immediate pjectives, as spelled out in the Introduction,
have been achiewcd. As already mentioned, the components of the
present pnroject - mainly, on-the-spot assistance, measuring and
control 2quipment provided by UNIDO. review of development
nrograms, and training - have been and will be of help to the
steel woplants in the areas of process upgrading, technology
modification, and product improvement but cannot be expected, at
che level of funding provided, to achieve much in the area of
cavacity atilization and plant rehabilitation. Improved capacity
atilization of the plants, together with trouble-free operation
as can only be provided by adequate maintenance, 1is the
development objective. Training schemes and follow-up activities
conducive to this aim were proposed.
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VII. UTILXIZATION OF PROJECT RESULTS

The UNIDO project DP/RAF/88/072 produced many specific modes of
resuits and sugagestions. In the area of short term development,
the most important item has been the instrumentation and
equipment provided by UNIDO to the plants; this has alleviated a
number of bottlenecks previously identified by the field mission.

on-the-spot assistance was another type of immediate help to the
plants. Of course, this could only be compatible with the scope

of the mission.

The medium term cevelopment should be well advised to foilcw the
recommendations and to implement the  suggested 1improvements as
spelled out in the Chapters above.

Both medium and long term development are bound to benefit from
follew-up training and workshops.

It has been ascertained by the field missions that an important
factor winich affects the level of utilization is the necessity to
enhance plant-to-piant communication for the purpose of exchange
of exper.ience. This factor should be stressed in all subsequent
activities in the interest of subregional integration.
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VIII. CONCLUSIGNS

The objectives of the vroject were attained in compliance with
the Terms of Reference. As evidenced by this Report and its
annexes, tnis is the result of a full involvement of the
subcontractor’s team and also of the very good cooperation with
the management at all the project area steel piants.

During the rather brief space of time available for the field
mission to each of the project area countries, the team collected
a lerge amount c¢f 1information. The profile of the company
interviews and plant visits had to be designed in a manner
general enough to grasp the variegated aspects of the individual
steel plants, and yet specific enough to capture the essentials

at each steel mill.

The present document is the result of an honest analysis of the
collected data, aimed at optimally exploiting the available
potential of the steel plants in order to better satisfy the

needs of the downstream industries.

The cuidance of tne Metallurgical Industries Branch of UNIDO and
the coopcration of the UNIDO Country Directors 1is gratefully
acknowiedged.

The support of the PTA and of project area Governments is
appreciated.
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ANNEX A.

Stefec

Drbout

koubal

Prochaska
Flandera
Dusek
Zeminova (Ms)

Stockert
Cabrada

Pindur

Petrman

International staff

team leader, Pragque Institute of
Chemistry & Technology; field & home
work

Research Institute of Steelmaking
Technology & Economics, Prague; field

& home work (rolling mills)

Research Institute of Steelmaking
Techrnclogy & Economics, Prague; field

& home work (maintenance)

General Board of Ferrous Metallurgy,
Prague; field & home work (EAF)

SKODA Corp., Pilsen; field & home work
(cost analysis & development)

Polytechna Corp., Prague; home
assistance
Polytechna Corp.,
assistance

SKODA Corp., Pil~en; home work

HUPRO Metallurgy Designers Bureau,
Pilsen; home work

New Metallurgical Plant, Ostrava; hone
work

POLDI United Steelworks, Kladno; home
work. :

Praque; field

ANNEX B. Senior counterpart staff

Programme Officer, UNIDO, Nairobi

Under-Secretary, PTA Coordinator, Ministry of

Planning and National Development, Nairobi

Director of Industries, Ministry of Industry,

Nairobi

Managing Director, KUSCO, Mombasa
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DFM=ISA B.
MAGEZHY O.S.

CHAMBAEA B.J.

MEORA L.J.

U IT0 _Headquarters,

UNDP, Port Louls
Tang & Co.

Resident Representative,

Managing Dilrector, Lam Po Ltd.

{Shipbreaking and Rolling Industries Ltd. .nd
Section Rolling Ltd.), Plaine wLauzun

Manager, Desbro International Ltd., Port
Louis

Country Director, UNIDO. Mapu:to

General Director, Directorate of Metallurgy,
Ministry of Industry and Energy, Maputo
Gernierai Manager, CIFEL, Maputo

Resident Representative, UNDP, Dar es Sulaan
Head, Metals and £Engineerinc Sector, Ministry
of Industries and Trade, Dar es Salaam
General Manager, ALAF, Dar es Salaam

General Manager, Siud, Tanga

Vienna

rieasZEK J.OV.
iy T

Head, IO/T/MET
Programme Ofricer,
Programme Officer,
Area Officer

I0/T/MET
10/T/MET

Managing Director, ZISCOSTEEL, Redclifrf
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ANNEX 2. List of personz met

AHEART S, Technical Manager, SRM Tanga, 7Tanzania
Blhiv. 2, teelco Division Manauer, AlAS, Dar es

calaam. Tanzania
¥Marketing #anager, SrRM, Tange, Tanzania
Generzl Manaqer, ALAF, Dar es Salaan,

Tanzenia
JHEZID OLLK. slrectorate of industries, Ministry of
Industrv, Nairobi, Kenya
CHONTL FUT. Rolling Mil. and Wire Drawing Manager, CIFEL,
MepLto iozambicue
CHOVWET AMAE M. Pubii waloations Gfiicer . Ministry cf
industry . Port Louls. Mauritius
~onoAs MUJ. Firance and Economic Muanager, CIFEL, Maouto,
Mozeambiqu>
DRMIKSE B Resident Representative, UNDP, Dar ¢s Salaam,
Tanzanla
LT SUW. rublic r.elations Officer, ZISCOSTEEL,
Reaclifi, Zinbobwe
LeATTGIN S, Personnzl Director, Deshro International
wed., Por:t Leculs, Mauritiuvs
DAL Technicai Director, IMA, Maputo, Mozambigue
LEIREDO T Arcdy Offic2r, UNIDC, Vienna, Austria
SoleattT CLUA. Country Director, UNIDO, Maputo, Mozambique
vt adANKAR S, Steelcast Division Manager, ALAF, Dar es
Salasam, Tapzania
S UK. Development Manager, KUSCO, Mombasa, Kenya
il 00 R Deputy Manacer, Sections Rolling Ltd.,
Plaine Lauzun, Mauritius
SERCE YA Programwme Officer, I0O/T/MET, UNIDO, Vienna,
2ustria
AN Works Manasger, KUSCO. Mombasa, Kenya
OV T, JPO, UNIDO, Dar es Salaam, TanZania
;- Works Managoer. Shipbreaking an’l PRolling
Industries Lud., Portv Louls, Mauririusg
RSN Trogramae: Officer, UNIDO. Nairobl, Kenya
il JC C. Electrical Engineer, SRM. Taacd.a, Tanzania

s TANG LLLKLTL Managing Direc. s, Lam Po  Tang & Co. Lnd.

(¢hipbresking & koiling Lndustries  Ltd. o

Section kolling Lta.), Port Louls, Mauritias

Hoatnala Al Jr. Metollurgice ! Divisior Manacgir, clrnl,,
Maputo. Mozambidgue
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Head, Metals and Englnezring Sector, Minisory
of Indusuiyies and Trade, Dar es Salaa.,
lZania

Cenerai Manager, ALAF, Dar es 3Salaarn,
shzuanla
ésidenrt Representative, UNDP, Port Lou.s,
weritius
Cen2ral Manager, SRM Tanga Tanzania
Iroccurement Manager, SRM, Tanga, Tanzania
Sa2nior Cuerations Analyst, KDC, Dar es
Salaam, Tanzania
Directorate ot Industries, Ministry o:
Industry, Halrobi, Kenya
Me~nanical FEngineer, SRM, Tanga, Tanzania
Personnel taraqer, SkM, Tanga, Tanzania
Assistant  to Under-Secretary, PTA Coord.,
Ministry of Planning and Nat. Developnent,
Haircbi, Henya
Deputy Works Manager, Steelcast, ALAF, Dar es
Salaam, Tanzania
Assistant Director of Industries, Ministry of
Industry, tlairobi, Kenya
Under-S-cretary, PTA Coordiunator, Ministry of
r.anning and National Development, Nairobi,
Fenya
Dirvcvar of Industric., Ministry of Inductry,
Yia ruhl, K(:n".'d
Ch.e: Englneer, Sections Rolling Ltd., Plain:
Lausun, Mauricius
Managing Dircector, KUSCO, Mombasa, Kenya
Trainlng Manager, ZISCOSTEEL, Recdclift,
Zimbabwe; PTA Coordinator, Steelrmakin~g
training
y.recter, KUSCO, Mombusa, Kenva
Dircetor, FKUSCO, Mombasa, Kenya
Jre, LNIR0, Uur es Salaam, Tanzania
Suntor Production  Engineer, PIPECO,  ALAL,
Dor e Salaar, Toanzania
Marager,  Desbro International Ltd., ©vors
Louly, Pauritiusg
Cenerst Divecteor, Diremctorate of 'etallurag.:,
Ministry «t  Inductry and  Fnerqgy, Maputrao,
Mouzamlaqu
Aduilniotr.oar, IMA. Maputo, Mozanmbique
Finapce Manoper . SRM, Tanga, Tanzania
Derwety  Lesident  Representative, MDD, bord
Lovdin, Jhanritius
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JOWSLLC MIRNL AR Ser.ior Preoductior. Zngineer Steelcast, il
Tai 2s Sziaam, Tanzanlie

J. . General Manacer, CIFEL, sdaputo,
LASE TLMLUT. C.recter, io-olnical  Divisicn,  HMind
indusiry aad Energy. MapuzZo, Mocianbi. .o
wirRIGH R Managing Director, ZISCASTEREL, IRwedclitr,
Zirhibwe
WONS S, Quality Ccntrol Dept., Deshrc int
Ltd., Peort Louls, Mauricius
»iN SANG F. Chiz=f Englneer, Decsbro Internatilonal
Led. ,Port Lcuis, Mauritius
S0 WOMUFL AL de Maintenance anc Work-shop Manager, CIFEL,
Mzputo, Mozanbique
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ANNEX 2. Eguipmernt rreviéel by UNIDC

DRIAKLOWN BY DTSTINATIONS ‘steel plants in project area)

Ites Destinaticn and no. of pcs
To. desgriptioan ALAF TANGA DESBR SR/SB Cii

Inrrered dvromecrer  wslviacie
JECIGRs Té. range 6L6-300C O
orrlete wii

] inrarsion tenpervature mrasuring
FYS5Ten, mloroprocessdr contzolled,
iGO0 to 1730 C measuring rangsa
conplete witn incicater Llamp and
zer, with 2,530 pos disnosable:
DeasUring T1ps 1 ~ - - -

e
[o)re a
'. *hres locati
6 spar2 siaeathaed thermo-
coupliss and 190 W cablc - - H 1 1

”“c*mocougfcs FtRh10% /Pt
Llenars tyne TMCI202-2YVE0:, wWith
106 m osCreen2d canlce - 6 - - 6

nzheat.ne furnace cifgacs anaivzer,
ortable. type Lencom 2400 - - - - -

vercsal Svdraulic puller sot Lucas
Crogra2l nlapt.omelrtenance.
P o WRNUT offer 5334)

bt
[
=
[
-

»

L cetloo s mater Slcmens typo

VAL LI R . 1 e 1 1 1

.

“ et ometlo detector v afrar )
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ital multimeter B 1002,
mens type 7KB 1002-8AA

ric welder - welding
i1fier MEZ Bruwmov, type
WTU 315, with two sets of
prctecting shields and gloves

Vernler caliper 1000/200,
Mitutoyo type 534-108

Digital micrometer 0-25 Digimat

ic

MDC, Mitutoyo type 293-601, with

spare battery SR-44

Caliper 0-110 for tolerance
measurenents. Mitutoyo type
536-1G1

vilier gauge set 120 mm, metric
sare, imperial (inches)

Water level, 500 nm steel,
Prism type

?ortakle hydraulic shears PETIG
ype HC 530, for cobbles up to
S0 mm, with spare cutting edqges

Tongs type ampere/voltmeter
o8 5, type 7KA 1400-8AE

MRS PR TS IS o We Y Full address
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|
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Aluminium Africa Limited, Steelcast Division
Arttn.: P.M. Mahechwary, S. Gowrishankar

P.O0. Box 9032 Dur-es-Salaam, Tanzania

Telex: 41265 AlLAR TZ

Zables: ALUMINTIUM

CANGN Steel Rolling Mills Limited
attn.:. L.J. Mkoka, S§. Ambari
I'.0,, Box %034 Tunga, Tanzania
Teley: a%037 STEEL T2
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FUSCGO

Cables: STEEL ROL

DESBRC International Limited
Steel Rolling Mill

Attn.: S. Samouilhan

P.0. Box 60 Port Louis, Mauritiuvs
Talex: 4260 STEEL IW

Cables: FINANCE

Sections Rolling Limited and

Ship Breaking & Steel Rolling Industries Limited
Attr.: A. Kwan

Plaine iLauzun, kort Louis, Mauritius

Telex: 4321 DOHNDOHN or see DESBRO

Phone: 2-3728

CIFEL Foundry and Rolling Mill Company

(Ccmpanhia Irdustrial de Fundicao e Laminagem S.A.R
Attn.: F.J. Chongo, R.M.P.A. de Zaza

?.0. Box 441, O. U. A. Avenue 485, Maputo, R.P.Moca
Telex: €-262 CIFEL MO

Kenya United Steel Company Limited
Attn.: J.G. Rajani

P.0O. Box 90550 Miritini, Mombasa, Kenya
Telex: 211v7

Cables:. KUSCO
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BREAKDOWN 3Y ITEMS AND PROPOSED SUPPLIERS
‘suppller codes are explained below)

ten
no.

tlo.

Approx
unit

. — ——— — ———— ————— — " - — ————_—— — - — . —— ——————— —————— ————

G

o8

9

Infrared pyrometer, portable
CYCLOPS 52, range 600-3000 C
complate with battery 6

Immersion temperature measuring
system, mlcrcprocessor contirolled,
1000 to 1750 C measuring range,
complete with indicator lamp and
buzrer. with 500 pcs disposable
measuring tips 1

Reheatiny rfurnace temperature
measuring system, complete with
indicator/recorder for parallel
measurement in two locat.ons,

with 6 spure sheathed

thermocouples and 100 m cable -3

Thermocouples PtRh10%/Pt, Siemens
type 7MC2002-2VE01l, witn 100 m
screened cable 14

Reheating furnace offgas analyzer,
nortable, type Lancom 3400 1

Universal hydraulic puller set
L.ucas for steel plant maintenance 6

“nsulaticon meter Siemens type
TKA1512-8AD . 5

Hot mztal detector (infrared),
$00-1250°C 12

Digital multimeter. B 1002,
Siemens type 7KB 1002-3AA 8

2,500

7,775

3,045

250

5,112

1,822

900

1,806

230

15,000

7,775

9,135

10,932

4,500

21,675

1,840
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143 Elect:iic welder - welding
raectifier MEZ Brumov, type 4&TU 315,
with twe sets of protecting

shielids and gloves 1 5,131 3,131 D
11 Verp.er caiiper 1000/200.
Mitutoyo type 534-10G8 4 450 1,800 G
1Z Digital micrometer 0-25
Digimatic MDC, Mitutoyo type
25131-661,with spare battery SR-44 15 140 2,100 G
:s Caiiper 0-110 {oxr tolerance
reasurements, Mitutoyo type
536-191 15 75 1,125 G
la Fiiler gaugje set 120 wm, metric 4 5 200 i
same, imperial (inches) 4 S0 200 H
13 .ater level, 500 mm steel,
prism type 4 S0 200 H
1¢ Portabls hydaraulic shears PETIG
type HC 530, Zor cobbles up to
50 zm, with spare cutting edges 2 6,125 16,250 T
iy Tonys type ampere/voltmetr
Siemens, type 7tAa 1400-~8AE 5 2130 1,150 c
revaL, us s 105,625
Torl i FICATION OF SUPPLIERS
Suntider Supplier identification
Dr. Gecorg Maur2r GCrnbH,
Optoelcktronik
Industriegeblet 10 telex 7207734
C-7441 KOHLBERG, oRD tel. (07025)3031
3 KIMEX-rELECTRO-NITE

Josef halss Siracse 6,7
A-6134 VOMP. AUSTRIA
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h

Siemens AG

Siemensstrasse 88-92

Postfach 83

A-12.1 WIEN, AUSTRIA tel. 2501, 2543

MEZ Bruvmov
CS-762 31 BRUMOV, CZECHOSLOVAKIA

E. KANDT K.G.

Ropert Koch Strasse 3§ telex 41-214164 kandt
D-2000 H2ZMBURG 20,BRD tel. (0049) 404710701
F.PETIG & SOHN GmbH

Postfach 240 telex 8517145

D-2048 GREVENBREUCH 2, BRD tel. (02107)73108

MITUTOYO-SAMPOH
Messgereate Vertrieb GmbH
Postfach 210565
Borsigstracse 8-10

D-4050 NEUSS 31, BRD

Schachermayer GmbH

Industriezeile 86

Postfach 300

A-4020 LTN?, AUSTKIA telex 022246

ABB Kent Europe itd.

Zweigniederlassung Wien

Jacquingasse 39 telex 132342 KENTWA
A-1030 WIEN, AUSTRIA tel. (0222)783153
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ANNEX E. Acherence to scheduies and targets

CRIGINAL TIME SCHEDULE FOR 1989/1990 AS PER TERMS OF REFERENCE

Cctoker 1989:

1. Briefing cf the team leader in Vienna
October/December:

2. First field mission
Decenber:

3. No. 1 draft report, imu.ediately after completion of the
rirst field tr.p; also contains . 1list of equipment
raquired for the six plants under review

January/April 1990:

4. The equipment specified is ordered by UNIDO and air
freighted to the plants
March/May:
5. Second field mission
July:
6. Draft final report
Late in 1590:
7. Final report -- pending approval of the draft by UNIDO.

TENTATIVE REVISED IMPLEMENTATION SCHEDULE FOR 1990
vienna, 30 January, i950.

January/February:
1. Ascertain status of equipment orders and deliveries
with Purchasing Section of UNIDO
2. Submit complete Kenyan visa applications for whole team
through DA/GS/TRAV, in view of past difficulties
“ebruary:

3. Decide on nrroject extension # 5 (substitutional
first-mission coverage of Kenya)
4 Dreft and send out telexes to project area

CHOR'UNIDO offices informing of arrival dates and
requ2sting usual visa on arrival facility
n. Decide on a tripar-tite meeting with PTA and
project countries
February/March:
6. Cover first-mission Kenya pending positive
cdecision as per 3).
MarchyAprail:
7. Pending a2 positive cstatus of equipment deliveries,
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underteke 2né mission by field team to all projcect area
countries f‘Mozambique, Kenya, Tuanzania, Mauritius; also
Zimbapwe ir the case of T.L.), the sequence and timing
o be determined c¢s per the outcome of 2, 3, 4, and 5.

May/June:
8. Write draft final report
5. Implementation schedule update

10. Act on decisions about project extensions or,
possibiy, follow-up projects
# 1 (Steelworks modeling workshop)
£ 53 (Training in EAF/caster/rolling mill practice)
# 8 (Assistance to steel mills in Ethiopia and
Madagascar)
# 1C (Int. Vorkshop on the Rehabilitation of Steel
Miils in PTA and SADCC Countries)
# 11 ‘Int. Workshop on the Shipbreaking Industries
in DPTA Countr  es)
June/July:
11. Comments by UNIDO and PTA on the draft finai
report
Septenmnber /Cctober:
12. Tripartite meeting (pending decision on 5);
submission ot final report.

ACTUAL ACTIVITIES

Octoner 1989:

1. Briefing o the team leader in Vienna, 15 October
OHcrtooer /December

Z. First field mission, 30 October through 2 December;

Vienna consultation, 14 to 16 December
TSR $T23 o4
>. No. 1 draft report - list of equipment required for the
six plants uader review, 16 Decenber
january 1990:
3 Irnterin report incl. Technicesl annex, 30 January
v /April.
i The equipment specified by team is ordered by UNIDO and
air freighted to the plants
o May:
). Second field mission, 30 March through 10 May
faay .
T Draf* final report, 16 July
i ;;n'..’:mbe.r:
V. 2ne Draft final report.
D zember,
8. Firnel veport.,
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FIELD ITIHLRARY
First fieid mission
Mozambique

Tanzanla
Mauritius

ioxcept for steelmaking e

Tanzanla
Mauritius

Second fleld mission

Kenya
Tanzanla
Zimbabwe
Mozambigue
Mauritius

Ausove irtinerary includes

Team leader
30 Oct- 7 Nov
8 Nov-16 Nov
17 Nov- 2 Dec

xpert:

Team leader

30 Mar-10 Apr
11 Apr-17 Apr
18 Apr-20 Apr
21 Apr-26 Apr
27 Apr-10 May

Team

30 Oct- 7
8 Nov-16
17 Nov- 2

8 Nov-23
24 Nov- 2

Team

30 Mar-10
11 Apr-18
19 Apr-22
23 Apr-10

all travel and transits.

Hov
Iicvl
Dec

Nov
Dec

Apr
Apr

Apr
May
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ANNEX F. List of refec-enzes

X _Survey of the 1ron & _Steel Sector in PTA and SADCC
courtries, Voi.I, Main Study. UNIDO/IS/R44 (1988).

Dreparatory Assistence and Advisorvy Servicss on _the

Tecnno-economnic Appralisa. of the Rehabilitation and
Hadernization of the Metallurgical Enterprise CIFEL in
Maruto, Terminal Report UiliDO XA/MOZ/88/801, J. Gavliikowicz,

Z. Dulewicz (i%&oj.

5Py

st

b

Product:vity _mprovement of Steel Rolling Mills in Kenya
Comncnwealth Secretariat, Commonwe2lth Fund for Technical
Co-oparation Industrial Development Unit, (1985).

Uroductivitv  Imprcvenent of Steel Rolling Mills in

Mauritius and Tanzania
Conmonwealth Secretariat, Commonwealth Fund for Technical

Co-operation Industrial Development Unit, (1986).

Narional Develcpnent Plan 1988-1990, Vol. 1, Ministry of
Eccncmic Planning and Development, Mauritius (1v88).

Meta! Working and Metal Forming Industries. Prospects and
Gpportunities, ALAF Ltd. (1989).

Jiews _of the Kenyan Iron and Steel Industrv, The Ministry of
‘rdgutry, Kenya (1989).
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ANNEX ¢. Specific mi:! data
SOHTALTY KENYA UNITED STEEL COMPANY LIMITED (KUSCO;

STREEL MELUTING SHOP DATA

shop stafiinc-

tal number of scarff
rRsce crewv:

urilng shop gang:

Manurachturer:
Year of installation:

Capauclty:

Hearth diameter:
bia. of electrodes:
Transfovmer power:
“dater ccoled unics:

tNcminal capacity:

Liarted {acilitles

cing system:

sCIZan puckets:

rap transfer cors:

Litap weldgh station:
ThardgLng crane:

KGYV, Hungary
1975 (#1 furnace)
1982 (#2 furnace)
:~5 tons each

e ]

2.5 m

200 mm

2 MVA each

outside of roof shell, door
arch, cooler rings around
electrodes and electrode
clamps

13,500 ton cach (based on
3 shift operation)

6 buckets; clamshell and
orange peel -“ypes

2 cars

1

two 5~ton cranes

3 lodles wit stopper rod
teeming

two .0-ton cranes

Bottom poured pencil ingots,



*—I
m

UNIDO CP/RAF/868/072 ANNEXES TO TERMINAL REPORT

w3. OI 1ngaots poused
L..l'g a sinrgle Tunaer: 48

CJ istetTs: not yet being produced

Prcduczt mix

Cniy cne grade oZ steel is produced; this is grade BS 4449 mild
steel. The chenmical composition is
c 0.15-0.26 %
HMn 0.45-0.60 %
Si 0.15-0.25 %
P, S 0.050 % max.
Trcduction daca
Yooy Production Specific consumption
oI crude steel (per ton of crude steel)
(tpy: electric power electrodes
(E%h) (kqg)
1327 19,532 6438 6.4
19,379 640 7.0
ST , 547 6ES 7.2
Lo ae tap-to-tap time. 150 min, split up into:
vepalr time (fettling) 30 min
“hurging  time 15 min
~iting time 75 min
cetinlng tinme 30 min
soeju casting time: 5 min
L. urge heat output: 8e - 89.5 %
.n ocasting 1.9 %
<tth azfective
L.l couposition: 6.8 %

- %' oneraticn. Two EAFs can only be run simultaneously at
wtiame  and during the weckends, because of high cost of
. power. Hence, the method adopted is sequence operation,
*vouba one furnace switched on as soon as the other has tapped.

Soorane FAVYS capacity utilization:
. o Ti.771 %
RIS (3.69 %
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wIDS DR
GLLTNG MLl
M tyod:
Maruracrurer:
PSR
‘...l layout:
... Yanga, m
PR -~ sy v e
PR YU S DR T (
31z
6
o
(4]
10
12
By
240
o
ra
7 -
1O
RS B5HdAres
Larantt Si/_’(‘:
Svaslian LoD
Loapacity
e
e M

N A VI
P '.a’,"..;"/.it'/,
| SR A T

cross country

with & doukle tandem 2-high

see drawing on next pbage

8 (6) mm rounds and squares
10 - 40 mm square and round

grade

mild
steel
only

nr billets

DATA
12m, 7-stand,
Danieli, Italy
1968
m.
1986) :
) TRy %
0 0
9,940 a7
4,220 20
2,960 14
1,903 9
1,360 5
+23 2
420 2
210 1
represent 75 %
. 10 mm square
Al
, <py. 20,000
i 72/100 mm pencil ingots
80 hy 80
Jength 1.5 w
zrial: pencil ingots

= Jtan

bulliets

repeating mill
stand

in coils
bars

of total mill production

- own production

imported (Europe,

ZI1SCO Zimbabwe)

39

1,081)Fuel o1l
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Instrumentaticn:

Furnace control:

RCLLING MILL

Mill trains/stands:

stand #

1+2

3-6

7

8

9
10
11

Speed ex finishing
stand, meters/sec.:

koll bearings:

Level
of mechanization:

Supplier cf rolls:

Spare roll sets:
Roll cooling:

Xcll pass design:

Pass routine:

Reconditioning
of rolils:

temperature measuring svstem with
compbustion ratio control

manual; furrace damper operable

2 roughing, 5 intermediate, 2 x 2 finishing
stands

roll roll roll stand
type dia. length speed drive
mm mm rpm kKW
3-high 358 1,117 160 560
3-high 270 700 320 560
2-high " 600 L "
2-high 260 400 381 110
1 (1} [1] 462 110
" 1] " 505 110
L[} [1 1] 610 110
4.5 stand # 7
6.3 stand # 9
8.3 stand ¥ 11
fiber bearings on 3-high stands (Germany)
rolier bearings on 2-high stands except #7

fully mechanized

imported from Belgium, Sweden, Germany,
and Austria

ca 2

.adequate

Danieli design with some modification on
roughing stands

see drawing overleaf

no reconditioning on the roughing roll
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‘Kemva UYnited Steel Company, Mombasa [

Ingots

T LOON1500 nun

"

Billets

12, 43

5,10,12
16,20.22

Dar size [/ mm /

SOx80x1500 mm

4

15

12
10
2u
22

D

6,3/ 8,3

5
mps;p mps

10 8
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roll pass life:

Shears:

Cooling bed size:
Cooling bed type:
Coilers:

Aux. equipment:

Downstream
equipment:

MAINTENANCE

no data available

automatic disc shears downstream of roughing
mill and ahead of cooling bed

30 by 6 m

mechanical rake type

2 (max. speed 8.5 m/s, for 8 mm bars only)
cold billet cutting shears

twisting machines for rebars
drawbench + straightening/polishing machine
wire annealing/pickling line
wire drawing shop
wire galvanizing line
machines for wire mesh
barbed wire
nails
rivets
chain link fencing
reinforcing mesh

racilities requiring maintenance and servicing

Facility Number
EAF 2 KGYV, Hungary (4 tons)
Ladles 3
Caster 1 not installed
Tundish 3
Other melting furnaces 1 hot dip galvanizing tank
iteheating furnaces 1 5 tph pusher furnace,
. Forni, Genova, Italy
Rolling mill trains 2 320 mm (2 stands)
250 mm (5 stanis)
Transport/handling
cranes 3 two 10-ton, one 2-ton
vehicles 3 fork lifts
3 trucks
4 pickups
Workshop eguipment 4 lathes. 3 drilling machines,
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1 roll turning machine, i milling
machine, 2 power saws, 2 shaping
machines, 1 surface grinder,

6 welders

froduction bays:
Scrapyard is under roof but has low clearance which
affects its capacity. This connects to the steelmaking
shop and the other bays which all have sufficient
floor area. Layout of production equipment is adequate,
providina good access to maintenance. Maintenance of
buildings is very good. The workplaces have adequate
lighting. Areas not occupied by equipment are used for
materials and spares storage. The EAFs operate without
dust exhausts but the furnace bay roof is high enocugh
the structure is open so that the offgases have good
opportunity to scatter. The shops and workshops are
kept tidy. The two maintenance workshops are sheltered
by the rolling mill bay.

Staffing in maintenance and servicing:

Total number of staff 76
technical personnel
engineers 2
technicians 3
others -
laborers
mech. workshop & fitters 33
electricians 13
furnace bricklayers 2

others 23
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COMPANY
DIVISIGHN

STEEL MELTING SHOP DATA
Main production faciiities
Electric arc furnace

Manufacturer:

Year of instaliation:
Capacity:

Hearth diameter:

Dia. of electrodes:
Transiormer power:
Water cooled units:

Rated capacity:
Continuous casting machine

Type:

Marufacturer:

Year of installation:
CC billet size range:
Rated capacity:

assoclated facilities

Cherging system
scrap buckets:

sc.rap transfer cars:
Scran weigh station:
wrrarnyard crane;

Troatging crane:
widies:

tndohe
Pouring crare:

ALUMINIUM AFRICA LIMITED (ALAF), STEELCAST

G.E.C. India (model 11)

1977

11 tons

3.35 m

305 mm

S MVA

outside of roof shell, door arch,
cooler rings arcund electrodes and
electrode clamps

18,600 tpy (three-shift operation)

radial, two-strand

I.5s.P.L. India (licence by Concast)
1977

80 by 80 to 125 by 125 mm

25,000 tpy (three-shift operation)

5 buckets; clamshell and
peel types
2 cars

)

two 5-ton
maqnet

cne 20-ton crane

orange

cranes, one fitted with

6 ladles with stopper rod teeming
4 tundishes
one 35/5-ton crane
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Productionr and product mix

wo agrades of steel are produced:
{i) Grade BS 4449 mild steel. The chemical zomposition is

C 0.20-0.30 %
Mn 0.50-0.90 %
Si 0.15-0.35 %
P, S 0.035 % max.
(ii) Grade BS 4449 high tensile steel. The chemical composition
is C 0.30-0.40 %
Mn 1.00-1.40 %
Si 0.15-0.35 %
P, S 0.035 % max.

Product mix (1989)

size grade %
CC billlets 80 by 80 mm mild steel 80
CC billets 80 by 80 mm high tensile steel 20

Ingots - -
Preduction data (1989)
roduction of crude steel: 11;635 tpy
Production of billets: 9,519 tpy
Yield of steel (1 ton of biliets) 1,162 kg

spec:fic consumption (per ton of crude steel)

electric power 850 kWh
refractories (total with CC) 61.1 kg
electrodes 9.0 kg
sScrap 1,150 kg
oxygen . 8.0 cum
Lv.irage tap-to-tap time: 4 hours 30 min, split up into:
repair time (fettling) 30 nmin
charging 20 min
nelting . 150 min
oxidation pericd 30 min
rerining period 30 min
aeoxidation and tapping 10 min
kverage continuous casting time: 45 min
avaeraege casting speed: 3.3 m/min

Rejects in CC: 1.9 %
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vaercentage of heats with defective

1emical composiclon: 4.6 %
Japaclty utjilization cdata in 1986 1989
Calerdar tim=2 ‘hours) 8,760 8,760
3PT 5,314 5,314
Jowntime 3,094 1,350
LPT 2,220 3,964
sreardown of downtimes (%)
shortage of screp: 5 20
shortage ot electrodes: 70 -
shortage ci power: 10 55
defects ‘mech.+ elec.) 5 10
other 10 15
Average capacity utilization (%)
EAF 33.4 59.6
Continucus caster 21.3 33.0
MAINTENANCE

Facilities requlring maintenance and servicing

Facility Number
EAF 1 v
Ladies 6
Caster 1
Tundishes 4
Transport/handling
cranes 1 35/5 tons
1 20 tons
2 5 tons
vehicles railway and fleet of trucks for
scrap collection and billet
, transport
workshop equipment 2 lathes, 1 drilling machine,

1 power hacksaw

Production bays
Roofless scrapyard connecting to the steelmaking shop
bav wherein are located the electric arc furnace, the
caster, and the ladle preparation section. The dis-
location of the ménufacturing units provides good
access Lo repairmen. There is limitec space though for
adle and tundish repairs. The maintenance workshop has
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O

cnly the Dbarest minimum of equipment but the machine
tools are in fairly good conditior.. Inasmuch as the
ste=lmakinc shop is onlv one orf -everal shops of the
company, some Of the more intricate components can in
fact ve maaufactured ir. the other shops ' maintenance
facilities.

Statfing in maintenance and servicing:
Totai number of staff 42
technical personnel
engineers
technicians
others
laborers
mech. workshop & fitters
electricians
furnace bricklayers
others

Woow

W oK
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Lavout:

range, muu:

Product =.ix (1989)

512C

[SSI (O I A

Lo MmN

Jeminant size:

Ccanibile nominal
Qi capacity, tpy:

Charge material:

T T
RIS & 4

charge naterial:

1
’a

L/ rent

Swivoun, l/ton:

AR B4

S ISA I Y

sy

/

r

S e,

STEEL ROLLING MILLS Limited (SRM)

10", 3-stand, cross couniry semi-repeating
mill with doubled 2-high finishing stand
Danieil, Italy

1971

see drawing overleaf

12 - 25 dia round and square bars/deformed
“cbars

toy g grade
£,1e0 35,7 low carbon/
6.950 48,2 high tensile
1,520 10.6

350 2,5

12/16 mm dia rebars

20,000

80 by 80 by 2000 mm concast/hot rolled
billets

AlLAT-Gteelzo, Dar es Salaam
21520, Yinbabwe

1,076.5

99.2  (73-120)

crew size per shift. 50
total: 183
83,775
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REHEATING rURNACE

Type:

Manufacturer:

Internal
dimensions, m:

Furnace output, tph:

Roof:
Charging:
Discharging:
No. of billets
in furnace:
No. of zones:
Burners:

Fuel:

Fuel heating
system:

Recuperator:

Flue gas damper:

continucus pusher type with mechanical side
discharge

Forni e Combustione, Italy

length width
13.8 2.3

8

arch type

one row, by hydraulic pusher: transport onto
the charging table by lifting truck

mechanical chain discharging device
(pusher)

170

1

5 (at furnace face: 2 at top, 3 at bottom)

heavy oil

electric
none

kept set in one position, not used for

rocutine control of furnace pressure

Instrumentation:

rurnace control:

temperature measuring syscem ot of

operation

manual, by experience

ROLLING MILL EQUIPMENT

Mi1ll trains/stands: 1 cross~courtry trair with a 2-high tanden
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No. of stands: 5 + 2
roll roll roll
stand # type dia. length speed
mm . mm rpm
1 3-high 270 1,000 225
2-5 3-high 270 800 225
6+7 2-high 260 480 460
Mill drive: 650 kW A.C. motor with flywheel for #1-5
stands

2 x 110 kW A.C. motors for #6 and 7 stands
Speed ex finishing
stand, meters/sec.: 3.2/6.2

Roll bearings: fiber bearings on first five stands;
roller bearings on 2-high stands

Level

of mechanization: fully mechanized roughing stand;
semi-mechanized 3-high stands with tongsmen
in front and repeaters in the rear

Roll material: #1 stand: "SC" CrMo alloy
#2-5 stands: TSp CrMo indefinite chill
#7 & 8 stands: VML CrNiMoV hard gquss

Supplier of rolls: imported from Europe

Spare roll sets: ca 2
Roll cooling: adequate
Roll pass design: Danieli roll pass design, modified on the

first two stands

Pass routine: cee drawing overleaf
Reconditioning
of rolls: yes, on the roughing mill, wuzing "armo.d4"

Cr20/119/Mo3 electrodes without preheating
(by British Oxygen Co., Tanzania)

Roll pass life: 60 tons per finishing roll aroove;
ca 4 years on roughing mill rolls (with re-
conditioning)
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ROLLING MILL PASS ROUTINE [ellet
/Steel Rolling Mills, Tangd / O8O A
[0 kg
ala
111 o ¢ 8 3 4
6,2 3,2
mps | wps

P

Bars dia 10 16
[ mm /[ 12 20

<)
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Shears: 1 at outlet table of roughing mill
1 cut-to-length disk shears ahead of
cocling bed
1 cropping shears
alligator shears

Cooling bed size: 30 by 6 m

Cooling bed type: mechanical rack type

in

Coilers: 2

Aux. equipment: cold billet cutting shears

Downstream

equipment: drawing and secondary wire products section,
inactive; installation was interrupted

1982 and the shop has never been colmissioned

MAINTENANCE

Facilities requiring maintenance and servicing:

Facility
Reheating furnaces
Rolling mill trains

Wire products section
Billet cutting shears
Transport/handling
cranes
vehicles

Workshop équipment

Number

1
2

-

1
2
3
4 lathes

1 bar mill (active)
1 wire mill (inactive)
(inactive)

10-ton

fork lifts

mobile cranes

1 drilling machine,

1 millingy machine, 1 shaping

machine,

2 welders
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COMPANY COMPANHIA INDUSTRIAL DE FUNDICAO E LAMINAGEM
S.A.R.L (CIFEL)

ROLLING MILL DATA - BAR MILL

Mill type: 5-stand, 16", 3-high croass country rolling
mill
Manufacturer: Danieli, Italy
Year: 1961
Mill layout: see drawing overleaf
Mill range, mm: 10 - 50
Product mix (1989)
size tpy % grade
10 390 15.7 low carbon
12 1,443 58.1 rebars only
16 495 19.9
20 79 3.3
25 60 2.4
32 11 0.4
50 5 0.2
Dominant size: 12 mm round bars/rebars

Feasible normal
mill capacity, tpy: 20,000

Charge material: 80 by 80 by 3000 mm billets
100 by 100 mm possible, for bars
over 16 mm

Supplier

of charge material: imported from ZISCO, Zimbabwe

Production, tpy: 1987 1988 1989
5,068 2,799 2,469

Yield, kg/ -n: 1,217

Fuel oil

consumption, l/ton: 195
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Mill crew:

Productivity,
tons/man-year:

REHEATING FURNACE

Type:

Manufacturer:
Internal
dimensions, m:
Furnace output
max., tph:
Roof:

Charging:

Discharging:
No. of billets
in furnace:
No. of zones:

Burners:

Yuel:

™u»s1 heating
avotem:

“eruperator:

“lue gas damper:

no. per shirft: 25

total: 97

ca 25

Continuous pusher type furnace with side

discharging

Wellman, UK

length width
12 3.5
10 - 12

arch type

billets loaded by crane onto charging table
and pushed by hydraulic pusher 1inr one row
through the furnace

by mechanical pusher onto the turning table
and on roughing mill inlet conveyor

159

=

5 in the front wall, 2 x 3 lateral burners
are out of operation

heavy o0il (imported)

electric
none
due to complicated waste gas exhausting

cystem (one stack for both furnaces - bar
and rod mills) the furnace dampers are
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ANNEXES TO TERMINAL REPORT 3

0

Instrumentation:

Furnace control:

constantly open and furnace pressure
control is practically impossible for both
furnaces; one exhaust conduit can be shut
separately but the other damper can only
throttle both conduits

temperature measuring system has becn out of
operation since 1983

manual, by experience

ROLLING MILL EQUIPMENT

Mill trains:

No. of stands:

Drive:

Speed ex finishing
stand, meters/sec.:

Roll bearings:

Level
of mechanization:

Roll material:

cunplier of rolls:
Spare roll sets:
Roll cooling:

Roll pass design:

Pass routine:

1

5

stand # type dia. length
mm Lun

1 3-high 480 1500

2-4 3-high 480 1200

5 2-high 48) 1000

885 kW/985 rpm A.C. motor with flywheel

2.9

synthetic fiberxr/phenolic resin type
tilting table, roller conveyors, sliding
plates on the rourting stand, repeaters,
flying shear, mec’ zed cooling bed

forged steel roll. .r youghing, cast iron
rolls for remaining _ands

imported

2
insufficient; highiy corrosive water
Danieli, Italy

see drawing overleaf



ROLLING MILL PASS ROUTHIE

; CIFEL, Maputo !/

A NMILL Iitllets
E0x80x3000 mm
1002100/

17 13 ts

L.
)

2,9 mps

Bar size 10
/ mm / 12
10
20

2

0
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Reconditioning

of rolls: yes, roughing mill rolls

Roll pass life: no data available

Shears: 1 flying shear ahead of cooling bed
2 cut-to-length shears on the cooling
bed

Cooling bed length: 20 m, rack type

ROLLING MILL DATA - WIRE ROD MILL

Mill type: hybrid cross country/continuous rolling
mill
Manufacturer: 2 intermediate cross country trains - CIFEL
remaining stands - DANIELI :
Year: 1955, upgraded in 1971 by Danieli
Mill layout: see drawing overleaf
Mill range, mm: 6 - 12
Product mix for sale (1989)
size tpy 3 grade
6 435 40.8 mild steel
8 630 59.2 -

(remaining volume is processed further in the wire
drawing shop)

Dominant size: 8 mm dia

Rated

mill capacity, tpy: 20,000

Charge material: billets 80 by 8C by 3000 mm

Supplier .

of charge material: imported from 2ISCO, Zimbabwe

Production, tpy: 1987 1988 1989
2,855 2,313 1,438

Yield, kg/ton: 1,525 (1,340 - 2,400)
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Furnace control:

operation since 1933
manual, by experience

KROLLING MILL EQUIPMENT

Mill stands/trains:

No. of stands:

Roll bearings:

Level
of mechanization:

Roll material:

Supplier of rolls:

Spare roll sets:
“cll cooling:
#sli pass design:
Puss routine:

Reconditioning
of rolls:

Shears:

reversing 3-high roughing mill, 2 separate 3~
stand 2-high cross country mill trains (CIFEL
1958), a single 2-high stand, 2 pairs of 2-
high stands, and a 4-stand non-twist
finishing block (all DANIELI, 1971)

12 + finishing block

roll roll roll stand
type dia. length speed drive

mm lum rpm kW
3-high 435 1,200 2.7 775
2-high 260 700 2.9 380
2-high 260 700 3.5 380
2-high 280 400 4.3 115
2-high 260 400 7.3 Z2x110
2-high 260 400 10.0 2x110
h/v 255 - 13.95 630

fiber bearings on stands # 1 - 7
roller bearings on remaining stands

fully mechanized mill

forged steel rolls for roughing, cast iron

rolls for remaining stands
importcd
2 approx.

insufficient, highly corrosive cooling water

Danieli

see drawing overleaf

yes, roughing mill rolls

disc shears



ROLLING MILL PASS ROUTINE

/ CIFEL, Maputo /

WIRE ROD MiLL ¥

Billets
BOxBOx 3000 mm

i

m

15

|
—

]
8] 16
13,9 mns
v
Wire/rod 6 8
s1z¢ 8 10

12

7,
10, O mps

2,7 mps

2,5 mps

1 mps
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Cooling bed: ca. 30 m lony, mechanical rack type

Coileis: 2 coilers, 14 mps, 2x35 kWDownstream

equipment: wire drawing shop with heat treatment and
galvanizing facilities

MAINTENANCE

Facilities requiring maintenance and servicing:

Facility Number
EAF 1
Ladles 5 (2 for cast steel, 3 for
cast iron)
Other melting furnaces 2 cupolas (800 mm dia.)
2 crucible furnaces
(for nonferrous alloys)
3 hood furnaces
1 hot dip galvanizing tank
Reheating furnaces 2 pusher furnaces
Rolling mill trains 2
Transport/handling
cranes 2 at bar mill (5 and 8 tons)
2 at wire mill (5 and 8 tons)
2 in mech. workshop (10 and 25 t)
6 at foundry (2 to 10 tons)
vehicles 2 forklifts, 3 trucks
Workshop equipment 13 lathes, 5 milling machines,

4 facing machines, 10 drilling
machines, 7 welders, 2 bending
machines

Production bays

The two rolling mill bays are spacious enough but
suffer from lack of maintenance. Roofing in particular
is badly damaged offering inadequate protection against
rainwater. The foundry bay has little clearance. The
workplaces are poorly lit. Offgases from electric arc
melting are not exhausted. There is no dust removing
apparatucs. The annealing bay is in very good condition
and provides a satisfactory working environment. The
mechanical workshop is good, of 4,000 sg.m. floor area
(not fully used yet).



UNIDC DP/RAF/88/072 ANNEXES TO TERMINAL REPORT

COMPANY DESBRO INTERNATIONAL LIMITED

ROLLING MILL DATA

Mill type: 12", 7-stand cross country repeating mill
Manufacturer: Shekhar Industries, Bombay, India

Year: 1979

Mill layout: see drawing overleaf

Mill range, iun: 8 - 12 mm round and deformed bars, high

tensile (rebars) and mild steel grade

Product mix (1989)

size tpy %
8 14,000 78,5
10 2,640 16,0
12 544 5,5
Dominant size: 8 mm dia rebars
Feasible normal
mill capacity, tpy: 20,000
Charge material: 60 by 60 by 1500 mm billets

80 by 80 by 1000 mm billets occasionally

Supplier
of charge material: ISCOR, R.S.Z:.

215C0, Zimbuabwe (mild steel)
Yield, kg/ton: 1,085 (1,052 - 1,089)

Fuel oil
ronsumption, 1l/ton: 60.5

Miil crew: no. per shift: 43

Productivity,
tons/man-year: 204
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ROLLING MILL LAYOUT
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REHEATING FURNACE
Type:
Manufacturer:

Internal
dimensions, m:

Furnace output:
Roof:

Hearth:

Charging:

Discharging:

No. of billets
in furnace:

No. of zones:

Burners:

y

uel:

Fuel heating
system:

FeCuperator:
it gas control:
[nstrumentation:

Furnace control:

continuous pusher type with side discharging

Allied Consulting Engineering, India

length width
12 2.4

8 tph

arch type

4 steel skids (billets), chromomagnesite
refractory hearth

loading onto furnace side table by overhead
crane, and manual adjustment in front of two
hydraulic pushers

2-ro4 charging for 80 by 80 mm billets

pushed out of furnace by mechanical pusher
and handled manually using tongs suspended
from an overhead rail

200 (400 in two-row arrangement)

1

3

heavy oil (imported)

electric

none

by damper
absent

manuai, by cxperience
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ROLLING MILI. EQUIPMENT

Mill stands/trains 1 roughing + 3 intermediate, 3 finishing

No. of stands: 4 + 3
roll - roll roll
stand # type dia. length speed
mm mm rpm
1 3-high 300 800 225
2-4 3-high 300 700 "
5-7 2-high 300 600 269
Drive: 588 kW/720 rpm A.C. motor with flywheel

375 kW/720 rpm A.C. motor with flywheel

Speed ex finishing
stand, meters/sec.: ca 4.2

Roll bearings: fi" . - type (imported from FRG, India)

Level

of mechanization: roller table and skid plates on inlet side of
the roughing stand, no lifting table,
front and back repeaters on remaining stands,
front and rear end cropping disk shear with
pinch roll after #3 stand,
cut-to-length disk shear after last stand

Roll material: high carbon forged steel rolls on roughing,
indefinite chill or SG iron on remaining
stands

Supplier of rolls: imported from R.S.A., Italy, U.K.

Spare roll sets: 2

koll coaling: adequate

koli pass design: Shekhar

vass routine: see drawing overleaf
econditioning

ot rolis: roughing mill rolls

Roll pass life: 60 tons per final pass



ROLLING MILL PASS ROUTINE

.Dasbro Intertarional, Port Lows /

Billets
HOXOUXTH00, 2000 m

Bar size

/ mm /

3,8 mps

10
12

51
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3hears: 2 disk shears (cropping, cut-to-length)
1 crankshaft shears (Avery-Denison)
downstream of cooling bed

Zooling bed size: 30 by 5 m

Cooling bed type: manually operated with roller conveycr
tuwards the cut-to-length shears

Collers: none

tuxiliary 1 billet cutting shears with capacity up to
aquipment: 100 mm sq

Downstream

equipment: twisting machine

wire straightening machines (wire is imported

in coils).

MAINTENANCE

racilities requiring maintenance and servicing

mber

[

Facility N
Rehzating furnaces
Billet cutting shears
Rolling mill trains
Auxiliary equipment

Hr~H|

“ransport/handling equipment
cranes 3

vehicles

Wworkshop eguipment 2 lathes,

(7 stands)
water pumps, filters,
hydraulic pumps, scales

5/10 tons, controlled
from shop floor

trucks for rolled stock;
"Bell truck" for handling
and loading rolled bars
onto trucks

2 drilling machines,

1 knurling machine, 2 shaping

machines,

2 welders; forge.
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~OMPANY SHIP

ROLLING MILL DATA ("

Mill type:

Manufacturer:
tear:

Mill layout:
Mill range, mnm:

Nominal maximum mill
capacity, tpy:

Product mix (1989):
size

8

10

12

16

20

25
Dauinant size:
Charge material:

Supplier
of charqge material:

vroduction, tpy:
Yield, kg/ton:

fuel oil
consumption, l/ton;

BREAKING & STEEL ROLLING TI!NDUSTRIES LIMITED

new" mill)

12", 7-stand, cross-country semirepeating
mill

Shekhar Industries Ltd., Bombay, India
1932
see drawing overleaf

8 - 25 dia.

6,500
tpy % grade
2,565 60 mostly high tensile
130 10.1
640 15
35¢C 8
225 5.3
65 1.6

8 mm deformed rebars

60 by 60 mm billets, 900 - 1,290 mm long
depending on bar size

imported from ISCOR, R.S.A. - high tensile

21SC0, Zimbabwe - low carbon
1987 1988 1989
3,614 3,500 4,275

1,110

102 (70-120)
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ROLLING MILL LAYOUT
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¥ill personnel,
total:
shop floor:

Productivity,
tons/man-year:

73
52

58.5

DETAILS OF EQUIPMENT

REHEATING FURNACE

Type:

Manufacturer:
Internal
dimensions, m:
Roocf:

Hearth:

Charging:

Discharging:

VMo, of billets
.n furnace:

No. of zunes:
" ifners:
Froote

Fuel heating
cystem:

Pecuperator:

Plue fgas damper:

continuous pusher type furnace with side

discharging,

3 tph

Allied Consulting Industries, India

length
12.4

arch type

widcth
1 .75

two 9-meter steel skids, chromomagnesite

hearcth

billets are

loaded onto the furnace table b

lifting truck and manually placed in front o
a pusher head (1 row charging)

side discharging, manually using tongs

180

1

3 Rotavac burners at furnace face

heavy oil

electric

nonoe

kept set in one position, never used for
furnace pressure control
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Instrumentation: none
Furnace control: manual, by experience

RCLLING MILL EQUIPMENT

Mill stands/trains: 12 7-stand cross-country semirepeating

”
’
mil]l
Mo. of stands: 7
stand # type roll roll
dia length
mm mm
1 3-high 300 800
2 -4 3~high 300 700
5 - 7 3 high 300 600
Main drive: 597 kW/738 rpm A.C. motor with flywheel
Speed ex finishing
stand, meters/sec.: ca 3.5
Roll bearings: fiber bearings
Level
of mechanization: # 1 stand manually operated, no 1lifting

table, roller conveyor on 1inlet side only,

skid plates;

remainiig  stands manually operated at inlet
side, repeaters at outlet side up to 16 mm

dia.

Foll waterial: #1 stand - steel; other stands - S.G. iron

Sunpliier of rolls: imported mostly from India (Gayson), Korea,

and Hong Kong

Stade roll sets: ca 2

#all coousing: adequate

o1l pass design: Shekhar design, unchanged
Lacs routine: se2 drawing overleaf

reconditioning
LI roils: yes, on roughing rolls, flame preheating
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considerdable wear. The old rolling milli bavy is not
p2lng Tneintailned, and the physical condition of the
AN o e

-
—- L

The naw cur rolling miil is in fairly good conditic:n.
However, the 1ligut structure of the building ana lcu
clearance nake it impossible to install an overhead
crane vhich in turn rmakes all maintenance and
repalruori uawleldy oocause of constrained space.
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COMPANY SECTIONS ROLLING LIMITED

ROLLING MILL DATA
Mill type:
Manufacturer:
fear:

Mi11l layout:

Mill range, mm:

Product mix (1989):

Jominant size:
Charge material:
supplier

»{ cnarge material:
‘roudctacn (1989)
‘1eld, kKqg/ton:

uel cil ,
araurption, l/ton:

13 pegssonnel,
“ovtal:

ST iuvity,
SN/ an~vear:

uallty control;

12", 6-stand, cross-country mill

Gayson & Co., Calcutta, India

1975

see drawing overleaf

8 ~ 25 dia. bars

12, 16, 25 mm deformed rebars

40 % hinh tensile grade

6C % milu stcel grade

12/16 mmn deformed rebars

€0 by 6C mm billets, 860 - 1320 mm long

depending on bar size

imported from JSCOR, R.S.A. - high tensile
ZI13C0, Zimbabwe - mild steel

7,300 tpy

ca 1,075

ca 70

~a 133

sanpies sent regularly to Mauritius Standards
Bureasu in Reduit
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REHEATING FURNACE

Type: ty¥pe furnece with side

Manufacturer: gombay Furnace, India

Heating capacity: 4 tph

Internal
dimensions, n: length width
12.0 3.2
Roof: arch type
Charging: manually loaded, single row charging
Discharging: side discharging (manual, using tongs)
No. of billets
in furnace: ca 200
No. of zones: 1
Burners: 3 burners at furnace face
Fuel: heavy oil
Fuel heating
system: electric
Recuperator: none
Instrumentation: none
Furnace control: manuael, by experience

Jew hezting furnace bLas been installed and is wailting for
tommissioning. This new furnsce., also of pusher ty:e, is equippo!
Jith temperature measurement and controls (using an on/off systeca
2f burner control). Higher heating capacity and mora accurate
control of heating will provide the benafits of lower scaling,
lower fuel consumption, and highe: product guality. Also, it wii:
remove the capacity constra:nt represanted by the standing, o!d
furnace,



UNTDO DF/RAF/B8/072

ROLLING MILL EQUIPMENT

M1ll stands/trains:

No. of stands :

Main drive:

Roll speed:

Roll bearings:
Level

cf mechanization:
Supplier of rolls:
Spare roll sets:
Roll pass design:
Roll pass routine:

Reconditioning
~f rolls:

Shears:

12", 6-stand, Cross-CounTiy Toillng
(2-stand rouching trein, -—--viand
intermediate/finishing train, cepa:r

driven)

.y A}
Wilig

)

-~
ataely

two more stands with incdependent drive ar~?
ready to be installed in Thec next phrise ol

mill upgrading

6

(S
p-t

stand # type ro
dx
mn
3-high 300
3-high 3640
2-high 328

L

0N W=
|
BN

roll
iengon
M

S00
300
1000

412 kW/735 rpm A.C. motcrs with flywheel

roughing train 160 rpnm
finishing train 225 rpm /3.5 nps;

fiber bearings

mgnually operated, back rapeaterc
sizes

imported

2

Gayson design

see drawing overleaf

yes, roughing rolls

movable alligator shaars

10-ton cut-tc-length nnoers dowrnatr

of cooling bed

fcr snoll
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Cooling bed : ca 40 m long, manufactured from flat

sections;

bars are manually moved across the cooling
bed by hookmen and transported by roller
conveyor to the cut-to-length shears

Aux. equipment: cold billet cutting shears
MAINTENANCE
Facilities requirinc maintenance and servicing:
Facilities Number
Keheating furnaces 2
Rolling mill trains 2
Billet cutting shears 1
Transport/handling
cranes 1
vehicles 1
other 2 forklifts
Workshop equipment 3 lathes, 2 drilling machines,
1 power hacksaw, 1 shaping machine,
2 welders

Production bays
The mill is situated in an open bay, with the reheating
furnace in an annex (cf. layout drawing). The condition
of the two rolling trains is commensurate with their
respective age. The old pusher furnace constitutes the
chief problem and is to be replaced. Its throughput is
low and its fuel consumption is rather high because of
absence of controls and instrumentation. Maintenance is
facilitated by the fact that this is a simple,
straightforward operation with high workforce
involvement. -



United Nations Industrial Development Organization
Vienna

8 O RESTRICTED
December 1990
English

DEVELOPMENT AND RATIONALIZATION
OF SMALL SCALE STEEL PLANTS IN THE PTA REGION

DP/RAF/88/072

ANNEXES T2 TERMINAL REPORT

(Annex H)

Prepared for the P.T.A.
by the United Nations Industrial Development Organization
acting as executing agency
for the United Nations Development Programme

Based on the work of R. Stefec & team,
Polytechna Corp. subcontractors

This report has not been cleared with the United Nations
Industrial Development Organization which does not, therefore,
necessarily share the views presented.
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UKIGC PROJECT DP/RAF/88/G72
SUBCONTRACT EXTEHSION PROPOSAL

ON-THE-JOB TRAINIKG IN CZECHOSLOVAK STEEL MILL

BACKGLRGUND

As confirmed by recent missions, most of the steel mills visited
in the PTA countries covered by this projectl suffer acuteiy :ro-
poor capacity utilization and are in sore need of rehabillitat:icr.

Lack of adequate training ranks prominent among the factors which
thwart the efforts to remedy the situation. Particularly at tre
middle level of management, there 1is a pronounced lack ¢t
metallurgical expertise in the EAF and casting shop, at the har
rolling mill, and in maintenance. Exposure to foreign (or evern
neighboring) mills of similar type and scale is entirely lacking,
with the notable exception of participbation by several mill starf:
meambers 1in the malntenance-oriented trailning project run at
2ISCO, Zimbabwe.

Consequently, the idea of a training course which would allow the
individual shop managers to develop in their particular line cf
speclialization, was e¢agerly grasped at by the management of all
the plants visited. Better trained operators and middle-level
managers are a valuable asset to the mills in their efrorts tc
upgrade production and product quality.

OBJECTIVES

on-tne-job training ot a well-operated steel mill provides the
greatest immediate benefit if the mill selected for training
features a type and scaie of operations similar to those of th-
trainees’ own mills. Etficient mills of this kind are operatir:
in Czechoslovakia, and provide *+he additional advantage o:
combining all the operations encountered at the differonc
trainees’ mills (that iz, EAF, continuous caster, bar and wire
rolling, and maintenance) even under the roof of a single plant.
indead, this kind of training is a logical, inseparable part c:
the UNIDO technical assistance projects.

The output of the training scheme is experienced, better train.
steel mill shop managers and/or operators capable of supervisirng

l1Kenya, Mauritius, Mozambique, and Tanzania.



UNIDC DP/RAF /88,072 ENNEXES TO TERMINAL REPORT :

more complicated jobs within the mill and of improving the ril:
operations, because of a deeper understanding of the underlyirng
metallurgical issues.

ACTIVITIES

The Subcontractor cshall

negotiate the detailed program anc organization of the training
course with the selected Czechoslovak steelworks;

organize the trainees’ logistics and subsistence;
actively interact with the trainees throughout their stay,

providinag adequate 1nstruction.

OUTLINE OF THE TRAINING COURSE

Timing: late 1999/early 199i
Duration: 3 weeks

The trainees? will take part in everyday operations of the
Czechoslovak steel mill under supervision oi Subcontractor and of
qualified instructors. Proper attention will be paid both to the
professional aspects and toc the sai..y at work aspects. There
will be room and board at the steelworks’ facilities.

As explained above, the Subcontractor sunall undertake ail
activities relating to the organization of the training course.

The trainces will essentially form a single team during the
training but, depending on the professions involved, will oe
expected to split so that each of them can devote sufficient time
to his own specialization.

A staff member of UNIDZ, preferably from IG/T/MET, is invited t-o
visit the Czechoslovak steelworks while tha training will be in
progress, at no extra charge to Subcontractor.

20ne trainee per steel miil for all the mills covered by thLe
project, making up a tctal of six trainees.
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SUBCONTRACT EXTENSION CTOST PRCPOSEL ANALYSIS3

i. PROFESSICHAI, SERVICES Cost Total
Position/titie Man,/months per m/m cost
A, Project =2ree
team leader 1.5 2,990 4,435
team member,tAfF 1.0 2,660 2,660
team memberirolling 1.¢ 2,660 2,600
Totai project area 3.8 9,805
B. Home office N/A
2. SUBSISTENCE
A Projecc area (Czechnslovakiaj
126 man/cays @ 96 (6 trainees?) 12,096
8, Brieiing & pickup 92f£ trainees
Austria: 2 man/days € 129 258
C. Other N/A
Totul suhsistence 12,354

3. TRAVEL & TRANSPORTATION
air fares as follows:

1 air fare MPM~-VIE-MPM g 1600 1,600

1 air fare DAR-VIE-DAR @ 1000 1,000

1 air fare MBA-NBO-VIE-NBO-MBA 8 1000 1,000

1 air fare TCGI-DAR-VIE-DAR-TGT @ 1100 1,110

2 air fares MRU-VIE~MRU € 1500 3,000

1 air fare PRG-VIE-PRG @ 350 350

transportetion from/:to Vienna

& within Czechosleovakia 2,400

Total travel & transportaticn 10,460
4.  REPORTS 500
5. OTHER DJiRECT COSTS

tajecommunicaticns, postage, visas,

charges & miscellaneous 1,50C
6. EQUIPMENT, MATERIAL & SUPPLIES N/A

7. SUBCONTRACTS
Fee charged for 3 weeks’ training® at steslworks 6,720
8. GRAND TCTAL 41,339

2kl fiqures &£z in US 5.

4Pc cover the trainees’ room & board expenses ot
training site [(steelwerks) by subcontractor’s arrangement, p..
the trainces’ pocket money.

3azed on & rate of S 1,600 per month per trainee.
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UNIDO PROJECT DP/RAF/88/072
SUBCONTRACT EXTENSICN PROPGSAL
WORKSHOF _ON BIILDINZ ANT USING
COST, FRCDUCTION AND FINANCIAL MODTLS IN STEELWORKS

BACKGROUND

Thers are 23 steel wmills in the various PTA countries. 2:
confirmed by recent missions, most of them suffer acutely froo
noor capacity utilizatior and are in sore need of rehabilitation.

Lack of adequate training ranks prominent among the factors which

thwart the efforts to remedy the situation. Even in the higher
echelons of mwanagement, there 1is a pronounced liack of expertise
in the areas of production and cost evaiuation.

It is well recognized that a workshop which would allow the
individeal mill managers to  properly assess their mills’
situation and prospects would also be & valuable asset to the
PTA, the respective Governments, and UNIDO in their efforts to
upgrade, update, ard put on a comparable basis their policies for
the steelmaking industry.

OBJECTIVES

A workshop on building and using corporate models in steelwo.t
is, therefore, a 1lougical extension to the UNIDO technic.:
assistance projects. This 1s a workshop which the Subcontracro:r
will crgounize by arrangement with W. S. Atkins Managerment
Consultants, England.

The workshop will assemble a multi-disciplinary group of seni~a:
s-eel mill managers for the purpose of undertaking corporat.
planning within their razspective companles.

The: major results inciucde

i. Senior professionals representing a cross-section cf th
sczelmaking industry of thz  PTA subregion, well trained  in ¢!

use of World Bank approved cost, production, and financial oo

as applied to their own steelworr:,

2, Comparative evaluation Ly Subcontractor of the perfornmar. .
Characteristics of the PTA steel mills covered within thi.
project, done usiing World 3ank approved covpor.te aotlels .r
steelworks.
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3. Cata required to formulate updated, reailistic, and concerted
rehabilitation plans for the steel rilis of the subregion.

3. MoZel software macde aveilable, on 2 permanent basis, to PTA
steel nmills.

5. Hence, amplificat:s of the benefits derivec from modeling
due to muitiple ase of the models on site (i.e., 1in the PTA
subregion) to examine all production. cost. and financial
variants, and to potential vuvse of tliese mnodels by UNIDO as
applied to other mills within future prcjectSG.

ACTIVITIES
The Subcontractor shall

negotiate the detailed prograw and organization of the workshop,
provide necessary background on the project area steel mills, and
cooperate with CTonsultant 1in setting up the workshop;

communicate the workshop content and structure tc UNIDO and the
Governments cf the respective PTA countries’, for them to be able
to nominate the right personnel to attend?;

rganize the participants’ suvbsistence and logistics, incl. an
excursion to a British steel mill;

actively 1interact with <he participants <from PTA countries
throughout the workshopg;

63eing more specifically tailored to suit the needs of the
metaliurgical 1ndustries, this production-cost-financial model
compares favorably with the COMFAR model.

7Kenya. Mauritius, Mozambiague. Tanzania, and Zimbabwe.

The candidates should be senior management: should have
fairly good Zngliish (Mozambique): and shouid no*% come from one
single metallurgical or managerial disciplire; a multi-
disciplinary group is expected to achieve optimum results in the
workshop.

Sparticipants from the PTA countries will mainly concentrate
on the productlor mcdel andg on their own steel mills.
Subcontractor will mainly concentrate on the full corporate model
ard on ccmparative evaluation.
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record all workshop information and evaluate the project area
steel wmills’ performances using the production-cost-financial
coibination medel;

prepar= a repor:t for UNIDO covering the results of the workshop.

OUTLINE OF THE WORKSHOP

Timing: late in 1990
Jenue: Zpsom; Englanag
Duration: 6 days (excl. travel)

The workshop will be held on the Consultant’s premises and will
last for six consecutive days. It will be fairly intensive and
will include some evening work. The staff involved will have
extensive 2xperience 1in developing and using corporate models of
steelworks.

The workshop will allow the participants to acquire an
understanding on how te use a suite of computer models whicn have
been designed to study the various issues involved 1in corporate

planning:

* the Cost Mocel allows one to understand the existing cost
structure of the company. hence its ability tc compete with other
producers;

* the Productior Model allows one to make sensille projections

of production, and the associated costs and revenues, given
different investment plans;
* and the Financial Model allows one to estimate the future
financial performance of the company and to experiment with
different funding scenarios.

As mentioned above, the Subcontractor shall undertake all
activities relating to the organization of the workshop.

The participants wi1l) form a single, multi-disciplinary team
during the workshop. At the same time, the managers from the PTA
countriesl0 will concentrate on models of their own steel mills,
wnile the Subcontractor (incl. UNIDO/JO/T/MET staff as may be
required) will pay mcre attention to general issues of building
these corpcrate models of czteelworks, in order tc undertake an
in-depth comparative analysis of the project area steel mills.

i0pne participant per steel mill from all mille covered by
the project (i.e., seven participants including owr from ZISCO).
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Thus, the workshop participants will eventually represent the
nucleus of a balarced group of professionals capable of taking
responsibility for future planning and evaluation activities.

One or two UNIDO staff members, preferably from IO/T/MET, are

invited to take part ir. the workshop, at no extra charge to
Subcontractor.
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SUGBCONTRACT EXTENSION COST PRCPOSAL ANALYSIS1l

1. PROFESSIIONAL SERViICES Cost Total
Position/title Man/months per m/m cost
A. Project area
team leader C.7 2,990 2,093
Total proljact area 0.7 2,093
B. Home office no cnarge N/A
2 SUBSISTENCE
A. Proiject area
Encland: 2i man/days 8 190 3,990
B. Briefing;debriefing
Austria: 2 man/days @ 129 258
C. Other
England: 49 man/days (7 trainees) @ 19012 9,310
Total subsistence 13,558
3. TRAVEL & TRANSPOiUATION
air fares as follows:
1 air rare MPM-LON-MEM @ 2150 2,150
1 air fars DAR-LON-DAR € 1900 1,900
1 air fare MBA-NBO-LON-NBO-MBA@ 1400 1,400
1 air fare TGT-DAR-LON-DAR-TGT@ 2000 2,000
1 air fare HRE-LON-HRE @ 2100 2,100
2 air fares MRU~-LON-MRU @ 2550 5,100
1 air fara PRG-LON-PRG @ 850 850
2 air fares PRG-VIE-PRG € 350 700
transportatior within England 800
Total travel & transportation 17,000
4. APORTS 500
5. OTHER_DIRECT COSTS
telecommunications, postage, visas, charges etc. 700
6. EQUIPMENT, MATERTAL & SUPPLIES N/A
7. CONSULTANT 'S FEE*3 14,636
8. CRAND TOTAL 48,487

11p11 figures are in US S.

1270 cover the participants’ room & board expenses and
pocket money.

*3A staff member of UNIDO/IO/T/MET is invited to attend the
workshop together with the PTA participants, at no extra charge.



CHIDO DP/RAV/8BIGT2 ANNEXES TO TERMINAL REPORT 10

FOLLOW-Uf TO UNIDC PROJECT DP/RAF/88/072

INTERNATIONAL WORKSHOP
ON_THE REEABILITATION OF STEEL MILLS IN PTA COUNTRIES

Draft IDDA Project

SACKEROUND

There are 23 steel mi1ils in the subregion. As confirmed by recent
nmissions, most of them suffer acutely from poor capacity
utilization and are 1in sore need of rehabilitation. Isolated
eflorts to ennance capacity utilization were often fruitless and
rehabilitation plans face difficulties at 1mplementation.
Rehabilitation is also thwarted by the general condition of the
national economies involved and by the shortage of foreign
exchange, maxing it increasingly necessary to rely on foreign
2id. The optimal rehabilitation technologies are yet to he
defined.

The principal issues that need tc be addressed jointly include
nill rehabilitation, upgrading of technology, maintenance of
equioment, and subregionul coopeération within the steelmaking
inducstry. The importence of the last-mentioned item calls for
closar company-to-company as well as personal contacts at the
executive level, but alsc at the technological level.

Gereration of data and links required for the formulation of
updated, realistic, and concerted rehabilitation plans for the
steal industry of the subregion.

AlL  %his information Js needed by PTA and by individual
Sovzirnments  to  update and, 1if necessary, reformulate their
poiisaes for the steelmaking industry.

ACTIVITIE

1}

FYor the purpose 2f coorcdination, enhancement, and rationalization
of steel plant vehabilitation efforts of the PTA subregion,
organize and hoid an international workshop where issues of steel
mitl revamping rehabilitation, and modernization are discussed
informally Letweernn the countries of the subregion where steel
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21ils are cp2rated ‘possibly, with participation by potential
3onsr  countries) with a view to increasing the capacity
2Tilizatlicn of the milis and to making tae subregion more self-
reliant in the arez of the steel industrv which i1s of crucial
inportence to the nat.ona. economies of the countries involved.

The CTA shall worx 1in closest cooperation with the Metallurgical
Industries Branch and all ocher concerned units of UNIDO and,
specirfically. shail

i- define tentative agenda for the workshop anrd draft a CALL
FOR PAPERS document

2. consuit agenda, participation. and cdetails with
- the regional secretariat (PTA)
- with Governments of tl.e nine countries of the
subregion where steel mills are operated
- possibly, with Governments of potential doror
countries
- possibly. with individual experts specializing in
the issues outlined akove

(99}

collect papers for the workshop from nominated participants

5. tinzlize conference agenda and venue and hclp organize
conference-related logi:=tics

5. supervise a conference secretariat during the conference

5. brepare and edit a Volume of Proceedings.

OUTLINFE OF WORKSHOP

Timing: late 1990/eariy 1991
Veiue:- island of Mauritius
L,urat.on: 4-day <conference (exci. travel)

kepresentations:
1. PTA Secretariat
Z. countries of the subregion which quelify for assistance
Angola, Ethiopia, Kenya, Macdagascar, Mauritius,
Mozambique, Tanzania, Ucanda, Zimbabwe

possibly, potential donor countries

metellurgical expert(s) of the UNIDO

UNDY

LS I N O
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B2st nurber: 11-01

Sost titles Chief Technicai Advicor

Zuration af service: 2 months

Purgoce

or sroject activitv: To provide management and expert advice

on issues of steel plant rehabilitation
in the PTA subreyion

The expert w1il work as CTA specialized 1in metallurgical
engineering, and will be expectea to convene, coordinate, and
supervise an Internationai Workshop on che technology and methods
of rehabilitation of steel mills.

Qualifications:

Project Manager in capacity of Chief Technical Advisor, with
advenced academic background and extensive experience in the
rleid oi project preparatioan, management, and appraisal.
~Acguaintarce with local conditions at the steel mills of the PTA
ic an asset.
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INTERNATIONAL WORKSHOD
ON_THE REHABILITATION OFP STEEL MILLS IN PTA COUNTRIES

rraft IDNA Projecc

Project budget sheetl4

- ———— ————— —— —— — ——— - —— — — - — - . ————————— - —— — > " —— i ———

TOTAL

fuiil Nescraiption m/m e uss
15, INTERNATIONAL EXPERTS

11-01 CTA 2.0 9,500 19,000

11-02 Secretary 2.0 1,100 2,200
SUS-TOTAL INTERNATIONAL EXPERTS 4 21,200

15-00 UNIDO staff mission O.s 10,000
TOTAL PERSONNEL COMPGIIENT 4. 31,200
> 1 SUBCONTRACT (workshop facility: Proceedings) 2,000
30 IDATHING (participants from 10 countries) 14,000
0 EQUI2MENT none
T MISCELLANEOQUS

50-0C Ofilce equipment and

consumables 1,500

telecommunications, visas, charges 500

local transportation 500
LCTAL MISCELLRNEQUS 2,500
4 5JECT TOTAL 49,700

14A11 fiqures are in US $.
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TOLLOW~-UP TC LNICO PROJECT OP,/RAF'88/072

)}

SUGSBREGIONRL STEEL PLANT ZXCEANGE PROGRAM

Draft TIDC Prcject

= 223 steel plants in the countries of the PTA subregion.

only exceotion represented by ZISCO of Zimbabwe, these

teel mills and/or rolling millls where production is
reiniorcemaent bars ror concrete.

7= <contirmed by recent UNIDO anc other missions, these steel
lants, wnlle essential similar to one another as concerns their
iradiction range and orientation, attain significantly aifferent
r2cults in thelr prcduction efficiency and effectiveness.

"m:s i1s qoverned meinly by theilr capacity utilization and by the

Zition of their equipment. It has been ascertained thut poor
Capadaly uvtillzation fiqgures nust be escribed not to shortages of
s tatexrisls apd energy alcne but also, to an inferior condition
~{ =he production ecuvipnent &nd installaticns where frequent
pocakdowns are a constant plague and where inadeguate maintenance

T are somnetines cmployed.

avy3 hava shown that  in the steelmeaking industry within the

S+ wJbhregion, there is  practically no partnership oriented

anoraticn whilch would be based on the principle of exchange of
FRGENERS SROF TN

coirnizing  that considerable experience can be gained through
slonal contacts among professionals of similar corientation and
cavLnt ascertained  that each of the steel plants visited under
e oavalect DP/RAF/88/072 has somethine at  least “o offer which
v known gt the other plants in the way of technology,
.-ataon, and/or organization, a subregional exchange progran
-tecl  plant menagers and operators is proposed. Advantage is
«:» or <the fact that 1in this specitic case of the PTA
Lroayan, such  an approach represents a rapid, effective. and
Cow-zost method of upgrading the skills of steel plant personnel.
" . on TCNC project, the proposed exchange program should become a
wniticent contribution to the South-South cooperation.
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pted end the technologies <employed 1in the

PR
Qo
Soe Tmanzgencent systens aimed at a better utilization of

:o.xicfian sguinnent anda  the progauction capacity are of the

imzortance ©=o any steel plant. This 1s why short-tern

i7"z and consultation stays of executive personnz2l in
----- «1iy selectsd counterpart steel plants cof the subregion are
s nzipa=l objective of this technical exchange program.
. I oo Tais program is to ke  inplemented under the guidance
5 T

Wit The assistence of  UNIDO. Eventually, this activity
Cuia however develop 1nto a permanent or rather, pericdic
vt ratae sghome adalnistered #nd financed by the steel plants
Jooooocutputs included

natTrr o Thained steel planc 2yecutives and managers/

irect personal contacts among the

CnUve Stalf of the stecl plants upon which any effective and
) - ‘

stidal  Technical, economic, and trade co.operation is

syvad mperating and ralntanance practice based c¢n

Diant=to-plant assistance in selected arcas of

-1, tachnology, and maintenance.

roed,  unilied, and/er mutually Yetter understood
seldellnes  and organication as employed in steel melting

rolilng milis.

canerTn shalil

PR

the a5 of cxzperience from the steel plants of the
RS

et up  the plan for the trainin¢ program so as to
ciinvi benefit tor each traince (participant in the
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;. uwre- e the schedules rfor the exchange progra:l tTu
i. .~ ..t o3 with PTA Secretariat and the participa
Gl .oones and steel plants

- ..ervise’ the exchange program.

990/early 1991

17

Ihe paiticipating steel plants  are Kuscold of henyd, ALlAar ~ - aia
sayl- cf Tanzania, 2ISCO'® of Zimbabwe. CIFEL1® of Mozambique,
znd DEE8R04Y and Sections Rolling/Ship Breaking< 2l of Mauritius.

ci potential participants per steel plant depends on
fie specific plant has to offer to its counterpart, and
nd in what areas it can learn from the countcrpart. The

srererably involved are shop managers, maintenhioncCe
STaned .2, agevelcpment nanaqgers, and/or finance/cost managers.

1. the  ewxchange progrzm, <ich of these shall he recelv ed at

zigreed  counterpart steel plant by his professicial
CLLnTerLarct [or one weck (including travel).

i.. L.rmative rnian outlined below is  based on UNIDG ooz
N the  regional projcct DP/RAF/88/072 ¥pevelopoanl
T..o.onasizetlon of small scale steel plants in the PIA reagicl
i Trnsl plan and schedule shall be worked out  usingg tihio
ULy plan as Terms of Reference.

““renya United Steel Company Limited, Mombasa
iv.inium Arrica Limited. Steelcast Division, Dar e oo
.t el kolling Mills Company Limited, Tanga
- e Zimbabwe Iron and Steel Company Limited, Redcli::
~7_.cppannia Industrial de Fundicao e Laminagem, Maputc
‘Lt nternational Company Limited, Dort Louis

i /54% = the two sister companies Sections Rolling Ltd. and
1.y & koliing Industries, Port Louis
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s.tavive plan of 2xchange program:
S ... shop manager
M ... . maintenance manager
D ..... .. Gevelopment manager
Foverennnn tinance/cost manager
row ...-. . sending steel plant

column ... receiving steel plant

THSCO S M
s b S

SRM S

CIFrL D
ROEIate]

ESBRC S

TR'sb S

nuame. The specifications of
secnnnandations enly.

CIFEL 2ISCO DESBRO SR/SB

M )

profession (S, M, D. and F) are
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#as% number: i1-01

Sosn o title: Chief Technicai Advisor

naraticn of service: 2 month

Furpose

ci project activity: To provide management and expert advice

on issues of steel plant rehabilitaticn
in the PTA subregion

;ypert will work as CT» specialized in metallurgical
pnqincgrlnq and willi Le expected to coordinate and supervise an
nrternaticnal Personnel Exchange Program in the technology and
.ethods of rehabilitation of steel mills.

P

alifications:
oject Manager in capacity of Chief Technical &dvisor, with
cxiensive experience in the field of project preparation,
ranagerment, and appraisal. Metallurgical engineer. Acquaintance
with local conditicns at the steel mills of the PTA is &n asset.

rost nunler: 11-02

Post tirle: Mectallurgical Maintenance and Plant
Rehabilitation Expert

Duration of service: 1 month

PuIpose

<L project activity: To provide guidance, supervision, and

organizatory skills to the management
of an International Exchange Progran
ior steel plant personncl from the PTA
countries

Dutros:

"he expert  will cooperate with the CTA and will set up a systen

©r international exchenge of steel nlant shop managers,
(il enance  managers, development managers, and  finance/cost
najers 5o as to maximize the benefits derived from exchange

“sining. Will negotiate training schedule and contents with
ciraygemnent of participating project areca steel plants.

Juclifications:

iw=*ni‘ak Univarsity  graduate, with wide experience in
nallurgical plant aaintenance and rehabilitation. Acquaintance

w:zh lecal conditions at the steel mills of the PTA is an asocet.
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SUBREGIONAL STEEL PLANT EXCHANGE PROGRAM

Draft TCOLC Project

Project budget sheet?22

- ———— — > —— —— — TV W A —— .~ — — —— T - — T ——  ———

TOTAL
auli Description m/ @ Uss
ii. INTERNATIONAL EXPERTS
11-01 CTA 1.0 9,500 9,500
11-02 Maintenance/
Rehab. Expert 1.0 9.500 9,500
SUB-TOTAL INTERNATIONAL EXPERTS 2.0 19,000
16-00 UNIDO stafr mission 0.4 5,000
TOTEL PERSOKNEL COMPONELT 2.4 24,000
»1 SUBCONTRACT none
v TRAINING (12 participants from 5 countries) 12,000
0. EQUIPHENT none
. MISCELLANEOUS
50-00 Oifice equipment and
consumables 00
telecommunications, visas,; charges 500
local transportaction 2,500
L OTAL MISCELLANEQUS 3,500
WWIERCT TOTAL 39,500

22p11 figures are in US S.





