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BXPLAliATORY liO'l'ES 

FYchiinge rates of local currencies and an explanation cf 
<lhbreviations are given below. 

A. L~cal currencies 

Values of the local currencies during the period of the two field 
missions in terll's of United States dollars (US $) were as 
follows: 

Kenya 1 us $ 21.50 KES (March/April, 1990) 

M~uriti-:.is 1 us $ 14.83 MUR (November/December, 1989) 
1 us $ 13.85 MUR (April/May, 1990) 

MJzarnbique 1 us $ 800 MZM (November, 1989) 
1 us $ 905 MZM (April, 1990) 

Tanzania 1 us $ 144 TSh (November, 1989) 
1 us $ 192 TSh (April, 1990) 

Zimbabwe 1 us $ 2.36 ZWD (April. 1990) . 

B. Abbreviations 

n.1 Technical abbreviations 

~.c. alternating current 
nr:u big-end-up (ingots) 
n~ blast furnace 
er continuous casting; continu~usly cast (billets) 
d;". diameter 
ORI direct reduction iron 
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EAF 
LD 
.SL/RN 

·1s 

electric arc furnace 
Linz-Donawitz {oxygen converter process) 
Stelco-Lurgi-Republic Steel-National Lead ORI process 
ultimate tensile strength 
yield strength 

B.2 AcronYJl!s and local abbreviations 

C:!='EL 
GOP 
GPT 
I!JDA 
KES 
KS 
KUS CO 
MUR 
¥.S 
MZM 
NOC 
tJPT 
PTA 

R. ~;.A. 

TlSCO 
TM!i 
TSh 
ZISCO 
7.WD 

Aluminium Africa Limited 
British Standard 
Companhia Industrial de Fundicao e Laminagem S.A.R.L. 
gross domestic product 
gross production time 
Industrial Development Decade fer Africa 
Kenya shilling 
Kenya Standard 
Kenya United steel corporation Limited 
Mauritius rupee 
Mauritius Standard 
Mozambique Metical/Meticais 
National Development Corporation 
net production 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 liffibabwe Iron and Steel Company Limited 
Zimbabwe dollar 

R.3 L~ 3 familiar unit• ot aeaaure 

r.11 m 
mln 
MP.1 
MVA 
MW 
tpd 
tpy 

meters cube 
million 
mega pascal 
megavolt ampere 
megawatt 
tons per day 
tons per year 
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f.,i_n;~pse of nroject: 

TERMINAL REFORT 

ABSTRACT 

Development and Rationali~ation of Selected 
Small Scale Steel Plants in the Eastern and 
Southern African States 

DP/RAF/88/072 

. .. 

~~ prcduce increased output and an improvement in productivity 
.!r.~ prod~ct quality at selected steel plants and rolling mills of 
th~ PTA region, and to assist in upgrading the skills of their 
cperatinq and management personnel. 

frQject objectives: 
l. To strengthen the technological capabilities of management 

~nd operation in steel plants and rolling mills through 
- provision ~f expertise, 
- the supply of metallurgical control and measuring 

equipment, 
- training of operating and management personnel, and 
- analysis of longer term plant rehabilitation 

strategies. 
To i~c~ease 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 
industri~s. 

pro~~ct duration: 16 months 

~oncJ u~ion: 
Th~ '~oblems of seven project area steel plants relat!ng to 
~lPct :c furnace and rolling mill technology, plant maintenance, 
nrocluct.iora costs, and long-term development were analyzed in the 
1~·A r~ntext. The plants t~ceived on-the-spot assistance including 
cr:ricol instrumentation and equipment. Recommendatior.s t.o 
1 i:.r:.;-c,vc th€ ir capacity utilization, orient their develop!".er:~ 
~-.tr-ateqie-;, and benefit from training were formulated. 

Frirthc!r assistance by TTNIDO is envisaged in selected prior;·! 
.ir~.1s focusing on coverage of more steel plants of the subregior 
on subr"qional integration, and on training programs. 
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INTRODUCTIOH 

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 t~ take account of 
the progress of the project. 

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

A. Proiect background 

There are about 23 steel plants/rolling mills in the PTJ 
subregion capable of either melting scrap in an electric ar< 
furnace for casting semi-products (billets, ingots) or process.; r.~ 
semi-products into finished products such as bars, sections, etc 
These steel mills, mainly small-scale, are located in Angola 
F.thiopia, Kenya, Madagascar, Mauritius, Mozambique, Tanzania 
llqanda and Zimbabwe. The only fully integrated iron and stee 
plant and the subregion's largest plant is the Zimbabwe Iron an~ 
sterl Company Ltd. (ZISCOSTEEL) 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 ZISCO. 

In addition tc ~he exclusive position of ZISCO, 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 
Kenya. 
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The subregion's aggregate steelmaking capacity is just over 
1 mln tpy of liquid steel. 

Pcnci 1 ingots p1·eva i 1 but there are several continuous 
casters. 

The rather high ~mports of billets from outside the PTA 
subregion are being pushed down by fore limitations, and 
vice versa, the billets produced within the PTA have to 
c0mpete on international markets while the PTA countries' 
requirements are not fully satisfied. 

There is 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. 

ln 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 long roll~d stock) also is hampered by a number cf 
f~ctor~;, with logistics ranking in a prominent position. The 
locilti· ·is of raw materials, energy sources, and selling outlets 
are wic~ly scattered. 

Kenyil has 13 steel mills; five of them have steel melting un~ts 
{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 d~m~nd is somewhat depre£sed and is approaching that 
expc~ienced in industrialized economies. There are forecasts 
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--- ~----~ - -- ---------------

lh:;' .. ;.••:..:; fcx a more vigorous growth of the whcle Ke-:;.·.:=n 
c-:<(Jirc,0ring sector, which could counterbalance the ten...:-.:.:r:c:/ LO 
,:,.,·1ir0 in sr.eel consumption. 

:: i. d·.,1 t·. · -. le ing the largest sub-regional producer of stee :. , '.:ctL a 
: • •:-r:> 71?.~:;~-.,.l pctential supplier of special steels, h.:.:;h-adcy 
r: :iu::ts, ..-:·r,d pl !<:e and sheet products where a relativel/ high 
t• i:::r'~r:i:-:.:d level is required. At the moment though -c:-ie>.:-e is 

"' hoac;; cr.a.t ZISCO vould engage in these activities scan. 

·1,,r •. ·.,ni,1 h,·1~ two steel companies of which one r.as a steel melting 
·~~i1ity and produces billets (along with operating a facility 

;01~ rc~ling of steel sheet), while the other p~od~ces 
-~~~ r~l :Prl stock (hot rolled bars and wirel. A re~a~1~2ly 

-. r·:-,,..rth in consumption of steel plate has been expe·,· · ,,._, _··:-:..J • 

. ir.•L ~ que hris a foundry and rolling mi 11, plus some fab: : _..-it ion 
;~r~iljtiPs, but the per capita consumption of steel is ve~·: :o~. 

M~uritius has four companies with rollers. With its rel~cively 
divnr~ified economy, the demand for steel products is expe~t~d to 
qrow in spite of the small population. 

';'~•·<""'." and other local conditions and interactions had to be 
.::.~n'..; ! rlt~red when executing the present proje ·..:. 

:· .,.. . .--<-.,?·ti !J 'T'rade Area's Secretariat !:-,,.,. Easti=>r!l r.n:l 
:;'1 1i .. '1r,;-n /·.:?-iccin Stntes, PTA has intensifit-~d its 2ffor:-c.s tc 
rJ,-.w-..J niJ its iron and steel industry and other metal lurg ica 1 
inclw;tries in ::;upport of its downstream engineering ind:.istric;;; in 
its efforts for nver-all industrial and economic development. In 
th i :; c•mn<>ct ion, in addition to the rehabilitation of existing 
iron ~nrl stnnl plants and rolling mills within the subregion, 
r•;.:t r·w;inn·.; to existinq plants and new plants are being 
1·r1n::idr-r<>d. Jn line with the above, not only ZISCO but also all 
ti11: :;:~,It sr:a le steel mills have expansion plans and intend to 
ir·,,·.!·1 1 1~rw P.quipment in the near future. Finnlly, thA 
•:nnmis. 1oninq of a sponge iron plant within the sub-region i.; 

"I ·;ri 1ind0r consideriltion. Whilst the ZISCO plant is experi.encinq 
diffiu:ltiP~> when striving to keep up its operations ,1t ;-in 

<1dr·rp1<1 tP l ev~' l of technology, the numerous other sma 11 str.:e l 
pl~nt/r·ollinq mills and re-rolling mills are, without exception, 
opt·r<1tinq with substandard equipment, with a low level ot 
tPr:hnoloqy, and with personnel which copes with their t~sk~-; :,,.t 
'.N1;1Jl•I 1lr·ni-~ 1 it from advanced traininq. 

If zr~;rn i:; r.nt included, the actual plant capacity util1Zc1r1c:·. 
in thr- r,n;duct ion of steel products in the subregion mi'l'/ in '.';c'.T' .. 
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cases drop to levels as low as 50% or even less. There are many 
factors responsible for the underutili~ation of installed 
st~elmaking and rolling capacity in the subregion, including, 
inter alia, la..-k of raw materials, spare parts, electric power, 
infrastructural facilities, and specialized manpower. 

!· r:'."""!":>t.~:- of steps have already been taken to improve the current 
~,lL~~tion. The main initiative has been taken by the Iron and 
~;tcel Committee of the PTA which is planning the over-all 
devnl_opment of the sector. The Committee has recognized the 
µotential existing at ZISCO to assist in the long-term 
de•;clopment 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, 
:-=nr": of which are mentioned below. 

i·. 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 
term planning needed to develop this sector. 

UNroo, together with the Commonwealth Secretariat, has made in­
d0pth technological assessments of the small steel mills, rolling 
mills, and re-rolling mills in the PTA countries. 

~0~~~icaJ assistance by specialized experts, new equipment as 
well as on-the-job training and longer 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 
tor the various senior operators and managers as well as follow­
up workshops. It has been recognized that ZISCO in Zimbabwe, 
whilst operating an adequate training center of their own, would 
also henef it by being included in the training schemes proposed. 

Very f~. of these small scale plants have adequate temperature 
measurL J and metallurgical control equipment. It has been 
decided that part ot tnis should be provided by UNIDO so as to 
cnoblc an improved technical/metallurgical level of the plants' 
operation to be obtained. Detailed improvements in the layout and 
dnsign of the plants need to be elaborated to increase the over­
~11 steelmaking and rolling mill capacity of the subregion and 
appropriate detailed capital investment schemes need to t~ 
reviewP.d for the longer term rationalization/development of the 
f;cct.or. 
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The coordinated program of tec!.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. In addition, the operating 
and management personnel should benefit from improved 
te~hnological 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 
~1nking 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 retallurgical industry, is linked up 
with the following programs of acti~n 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 ~nd 
development 1986-1990 

3. the Industrial Development Decade for Africa (!DOA). 
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B. Official arrangeaents 

The project was approved by Mr. Bax 0. Nomvete, Secretary General 
,,f the PTA, on 29 July, 1988. UNDP approval was secured on 26 
Auqust, 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 b7 UNIDO to 
POLYTECHNA Corporation of Prague, Czechoslovakia on 21 September, 
19R9. 

~he proposed starting date of project activities was September, 
1988. 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 f ie~d missions and the delivery and installation 
of UNIDO-supplied equipEent was seven months. It is expected the 
follow-up training proposed in this report will extend over a 
period of several months. 

c. contributions 

Total contribution by UNDP (planned}: 

1988 
us $ 13,000 

Government inputs: 

1989 
299,791 

Total 
312,791 

The Governments and the counterpart agency, PT~ 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 ~he 
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, an~ supplying essential measuring and controJ 
equipment. 

These objectives, encompassing seven selected steel plants in 
four countries of the subregion, are essentially valid for all 
~e 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. 

L~ck of adequate training ranks prominent among the factors which 
thwart the efforts to remedy the situation. Particularly at the 
mjddle level of management, there is 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 staff 
members in the maintenance-oriented training project run with 
UNIDO support at ZISCO, Zimbabwe. 
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Consequently, the idea of training courses and workshops ~hich 
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 

on 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 she~~ 
notice by the team, one month in advance as against the project 
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 ~ne 
Purchasing Section of UNIDO to the tune of US $ 102,000, includes 

- temperature measur.ing systems for electrjc 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. 

l~ 

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. Subcontracting 

The Czechoslovakian, Prague-based Foreign Trade Corporation, 
POLYTECHNA was selected by UNIDO as subcontractor for this steel 
plaRt 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 ~y 
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 

SKODA CC"PORATION 
Address: Nam. Ceskych bratri 13 

Pilsen, cs 
Phone: (019)-2152011 

Total value of subcontract: us $ 122,893. 

---------- -- ------

:•'."n-k carried out by contractor: The subcontractE:d (".Jr"" .:_ :-:.:: is::cd 
:: .: t:hree phases and entailed two field visits b~· c. ~ _· -, : .:: l ~ z--o", 

.:~ of experts/consultants with an intervenir.; ·_~.:,:- · :.·-: c: .; 
. ·cmths. 

Outcome of subcontracted work (in the briefest outlii' ~ ~ : :.-.:,•rision 
of and assistance to seven steelworks in four count;:-i .. _0 rr.ainly 
resulting in 

- Interim report 
- Terminal report 
- Identification, purchase, and installation of fa;·. G!!'.<::nt 

worth ca US $ 100,000 at the steel plants 
- Various training schemes and follow-up training , <~iE.=t.s. 
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RECOMllElfl>ATIONS 

A. ~eco .. endations to PTA and Governments 

!. ~xtend further support to project 
t n·~m to be able to fully benefit from 
rq.; ipmcnt supplied by UNIDO. 

area steel plants, 
this study and from 

F . . 
L' • 

J. Through initiation of and participation in follow-u~ 
~·-•·i£'cts, intensify efforts to improve subregional communication 
~~d integration within the steel industry. 

J. For purposes of subregional cooperation and trade in steel, 
steel products, and scrap, cooperate on the PTA-to-Governments 
and Government-to-:;overnment basis in an effort to set up steel 
cle~ring centers in each PTA country. 

4. Cooperate with UNIDO in implementation of proposed trainir.1 
sch~mcs and workshops. 

~- In view of necessary modifications to the time horizons, ra­
as~;css available studies on the long-term rehabi 1 itation a:-1r: 
rln•rn1opment strategies for the steel industry in Tanzania c:~1'l 
Mo7.~mbique. 

6. Consider Governmer~ sponsored scrap collecting 
including mobile baling presses to bring badly needed 
the market. 

B. RecoJDJllendations to steel mills 

activity 
scrap to 

i . I mp lement suggested improvements (cf. Chapter IV, Sect i er;~; 
I\ . 1 • i , B . 1 . 3 , B . 2 . 3 , c. 1 . 3 , D . 1 • 3 , D . 2 . 3 , and D . 3 . J ) • 

7.. Make efforts 
tr· C" h no l oqy th rough 
th" f;ubregion. 

t~ upgrade maintenance, operation, a, 
improved plant-to-plant communication with:., 

J. Participate in the training schemes outlined in Chapter V. 
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c. Reco .. endations to UBIDO 

1. Assist the PTA 
extending the present 
t8 the remaining PTA 
DP/RAF/88/072) where 

subregion and its steel mills through 
project, under the same Terms of Reference, 
countries (outside the project area for 

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). 

3. Recognize the r~habilitation of the steelmaking industry as 
~n urgent task of ~he manufacturing sector and intensify 
assistance to PTA in this respect as far as feasible. 

4. Implement suggested follo~-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 SCOPE 

A. countries and steel mills covered 

In accordance with the Terms of referencel the countries a~j 
steel mills covered were as follows: 

Kenya 

~auritius 

Mozambique 

Tanzania 

Zimbabwe2 

Kenya United Steel Company Ltd., Mombasa 

Desbro International, Port Louis 

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

Companhia Industrial 
S.A.R.L, Maputo 

Fundicao e Lamiragem 

Aluminium Africa Ltd., Steelcast Division, Dar es 
Salaam 

Steel Rolling Mills Ltd., Tanga 

The Zimbabwe Iron and Steel Company Ltd, Redcliff. 

------ -------
lThe original Terms of reference also included Rollmil CG. 

in Nairobi, Kenya. As this was being covered at almost the sa~e 
time under another UNIDO project, the Subcontractor ~as 
instructed by UNIDO to include instead the coverage of th::; 
rolling mill dP-partment of Kenya United Steel Company Limited -~ 
Mombasa (where the original Terms of reference covered only th~ 
steeJmaking department). 

2Training aspects only (outside the Terms of reference) . 
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-----·----------------------------

B. Professions covered 

All the countries of the PTA subregion covered under the prese~t 
?ir0;r~~ hav~ oxisting and/or planned steel melting facili~iss, 
.•,u ~i~ewis2, 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 refere~ce for 
the project, the specialized field team was composed of 
~x~erts/consultants covering the following four professi~r.s: 

{)_) 
(ii) 
(iii) 
(iv) 

Electric furnace steelmaking 
Billet reheating, rolling mill design and operation 
Mechanical and electrical maintenance 
Financial and cost control. 

Attention was also focused on actual training require~ents. 

!n addition, the subcontractor's headquarters (Polytechna Corp.) 
provi~ed general field and home assistance. 
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II. PROJECT ENVIRONMENT (SUB-REGIONAL ASPECTS) 

A. Raw materials for steelmaking and fabrication 

Depending on the production practices and process units at a 
specific st2el plant, the raw materials co~sumed during iron and 
steel production include: 

- iron ore, metallurgical coal (which is first converted to 
coke), scrap, sponge iron, alloying elements; 

fluxes (limestone, lime, dolomite 
refractories, graphite electrodes; and 

and fluor spar) , 

- energy sources: electricity (particularly hydroelectric power) 
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 rnln tons. Obviously, only a fraction of 
these reserves would be technically extractable and economically 
beneficiable for purposes of iron and steel producti0n. By far 
the largest reserves are in Zimbabwe (with about 59 per cent of 
the total) and in Angola (which accounts for lQ 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 purpo~es. It is high time tc undertake this 
exploration. 

Co~l: In spite of the vast reserves, commercial exploitatio~ of 
coal is still at a relatively infant stage. Only Botswan~. 
Mozambi~ue, Zambia, Zimbabwe and in a small ~xtent Tanzania ~~w 
operate coal mines. In all cases except Zirnb~bwe, coal ~s 
produced for power generation and export. Whereas cokahle cad! 
occurs also in Mozambique and Swaziland, only thit of Zimbabwe iS 

employed for iron and steelrnaking. The subregion's coal resources 
could be potentially useful as a re<luctant in coal based iron ore 
direct reduction processes for the p~odu~tion of sponye iro~, ~ 
metallic alternative to ferrous scrap. 
Ferrous scra_R: Although scrap is not a ~at.iral resource per 58, 
its importance derives from the fact thi1t 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 in the cou~~r~cs 
co~cred under this project use ferrous scrap as their main input. 
An accur~te scrap inventory in these countries has not ye~ ~~ei. 
carried out. 

Concerning th~ countries' scrap generation capability, it is t~ 
be noted thrlt the loca! availability is constrained by the under­
deve toped and currently depressed status of the economies in the 
subregion. This, among other things, leads to an enfor=ed 
long~vit~ of auto~obilcs and other household appliances as 
co~sumers cnnser~e and re~abilitate rather than dispose of 
serviceable assets. Furthermore, bottlenecks exist in 
inefficiencies of scrap collection, processing and delivery to 
steel plants. For th~se rea$ons, the differences between the 
prices of local and imported scra~ have been narrowing, making 
the latter increas~ngly 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 Momtasa, 
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 mrtrkets. In fact, there i3 a very minor shipbreaking 
operation still going on in Mauritius (in~ company not covered 
by the present project) . 

Also, scrap c~:lection is of course regarded as a matter of 
importance by the steel mills of the region where as a rule, the 
comµ~ny man~g~ment themselves are making efforts to organize 
scrap collection activities. However, there is no central, 
effective scrap collection in any of the countries of the region. 
Obvio11~1y, difficulties of transport contribute to the problem 
which : ~metimes is present even within one and the same country, 
where 0nc region of the country is depleted of scrap because of 
coJle~tion by the steelworks over a limited area, while another 
region ot the sdmc country may have a local surplus of scrap. 
Intra-regional trade in scrap is tot~lly 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 Mozami..Jique dnd Mauritius covet •!d 
by this projAct) where there are no melting capacities whatso8v~r 
so scrap ouqht to be accumulating. Clearly, se~ious thought 
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:;hmdd r-: .. ~ q 1' :r -=.,1 th is problem. 

Jn ~he ~~se~cc of objective studies of the scrap sources, the 
Lndi~1ti~~ ~~tq s~thered in an earlier study (preparea by ~he 
Regional a:Li :::,1·_;,..,try Studies Branch of UNIDO) were extrapolo'T'".Ed 
to the ·:'c'L -: JC:f, on the basis of the field experience of the 
re•-::~' '""·· ~--- ,~r.-. · ,-. 1 d. ir:g indicative estimates of the annual scrap 
cicnetdt.i-::;r, , ,,~E:o::, <::>:elusive of "home" scrap generated and 
cor.sur.;ed h1· ::,;:c; .. :::ir.g steel plants: 

Ker: ya 
T<l!"'17~i:~.=: 

:-\ 0 = .-:-1 !.. b ~ ·1 '-~ c; 

!·ic.~ u r- it ills 

26,500 tpy 
10,500 tpy 

3,500 tpy 
.;,soo tpy 

Avail<lbilitf 0i scrap is assumed to increase by 5 % per annum. 

Estimates of scrap availability compared to present and 
potenti3lly r9quired use strongly confirms that the countries are 
running o~t of scrap. Therefore the likelihood is that 
improvemen~s i~ ~~thering and processing practices as well as 
~Li:izat~rn of new sources would be necessary if increased scrap 
imports arc to he avoided. 

Summin·] ~1r>, ~t l~~ clear that all the PTA co1.1ntries on the African 
contin0nt f2~e co~siderable problems not ~nly with the collection 
of steel scr~p b~t also as regards the generation of scrap. This 
is pa~tir111~~1y true of Kenya and Tanzanid. In Mozambique there 
is pc~cn~c ·i tor collecting considerable quantities of scrap 
because of the absence of any appreciable melting capacity. On a 
~~gnified sc~le, th~s is true of the island of Mauritius where at 
prcsr:nt, s~re~ scrap is exported (but not to the neighboring PTA 
countr i r::;) . 

Dirr.<:~ _r:-c:-~_ju~_~j,-;!l_Jr<:ill ... .l.PRil: The deficit of metallics in ~he 
sul,r00inn ~~~ be covered in the future by production of ORI in 
th•· rr·-r i o:i. Th.~ SL/HN (coal based) production process would 
~r001· 'h~ rn~st suitable, although the method does suffer from 
techn. 1 J ;rnn operationa 1 handicaps that deserve fuller analysis 
t,ef on: ;i r!r:<: is; on is taken. A consideration of the most suitable 
lo~~tiLn ~l~~,n~tivcs for DkI pJ~nts gave no firm conclusions ~nd 
t 1ir.tb"r t ,,.->·,;: i -:,1 l investigation is needed. Possible lccations in 
Mo;~.irr.bir;.:!~ ,1r,tl 'l'·:nzania are both based on a revival of project.s 
for~0rly ca~~i~Pr~d. 

'fh~ _~;),vi J r;rri i_r1q___s[ld ree_rai;:tQry minerals: The fluxing minerals in 
~~tC(!}u,,¥.Jn'J drn 1imestone, t.!l""\1,.,,,. 1 ... ~, fluorspar and silica. 
Limpf;t.on~, d<>lumi.te and silica reserves of suitable quality for 
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:netAllur<:y .'.:,_c.:.: ·.-.'idely across the subregion. Even whe::-e a 
p.:!t-L_c,;l 1::- ,;.-·,;:·,t"t:y has nc local resources, it should be possible 
to suppl; its ~equirements from other subregional sources. As for 
fluarsEnr, ,;i.~::-,iLcant exploitation has been going on for some 
time in i~:~t:--. YP~i'la and Zimbabwe. Other fluorspar resources may be 
l0c2t0d ·- ,_ ~r countries as the need for it in metallurgical 

?\, -.:·t•-:u·.;> ·.~ou:.tries in the subregion are endowed with 
•"):"'.r"·- ... 1 .. :-:---=-: :'.'\'2S Of some Of th= refractory minerals (silica, 
,~,_.:ins~. ~.-~l-~:,~ r:\.-~romite, dolomite), only a narrow range of 

:. •. c ,.1,~; .-.·:-:, ·:=. :.-.. 2 3imple f ireclays, are now manufactured in 
:· i ,,b.1b-.;•' .':1;:.i -:·::«::a for local consumption. The balance is imported 
:er: . .-;·1.:'. ._-_-:..-::.".,.Europe, and North America. With the possible 
t_~x~t~f't_:.-~·- ,... · .: i;-:t,~b,..ve, no individual country's refractories 
rk'.1MwJ ; _: .--=:.;:. ic;,t:nt to justify establishment of a viable pla:it 
to rr:.n~ii f -;cc: : '.-:_ e; ;,: ide range of refractories for its internal 
c·on·;tir.ip~- i<;!i : :' !.etallurgy alone. Accordingly, the refractories 
.~: .- i p -,,c:c ·.:._, _c!;. opportunity for subregional industrial 
~cDp••r.'1~~-:;, .::ilr:<=!d at supplying the needs of countries in the 
'? i. t : ~. ,- :- ~. !_ ~- c.; '. ..-~ ~ . 

,\: ~_q:,:'.n•J 1 __ 1_;,o:._i:·~~-~ ?.nd ferroallovs: There are large deposits of 
t·~1" : . ~c .. z' i c-q ;.'ir.erClls in several countries in the subregion. 
c:i· :0:-r -,t.,-: .i'~r-c:;-,its are in Zimbabwe, which alone accounts for 
~or~ ~h~~ ~~ ' of the world's reserves of high chrome ores. 
/,!;-:-i:-,L1 i.-1:-:; c~.::."~:. reserves, and significant reserves of nickel 
<;r"~ (·:;:·:: .. - .. i·11n:;r11, Zimbabwe, Botswana, and Madagascar. Basic 
: • , i ··;,; ~ , -;·, _; " · .,J.~d for steel production such as ferromanganese 
,, :.:; t '"' ~-.::,·~:.: i · .. ·1 are not produced in the subregion and must be 
1:~;r.··t 1J~; ':'rr:·-; -ire mostly imported from Europe. 

;:i•",· .. ri'c~~:'L.r~~- .2~-~~es: Tanzania, Mozambique and Zimbabwe have 
c0n·:;:-J,:·rab:0 Fleccr.i.;ity resources. At present, the total 
i n::1_.i l l (:,j c,:.-. 1c.i ty in Mozambique is 2, 275 MW of which 96 per cer.t 
i '.: hy·lt c), ,,,. .. : Ui 'the Cahora Bassa station accounting for 2, 075 MW. 
'!nt ii ~H~ i~ f<lct, Mozambique was an exporter of electricity to 
~:r,:,+-;; ·::·; bi+- then the disablement of the transmission line 
r11s c1i ,f '. ~.i--11 ~; valuable source of foreign exchange earning.;. 
r'lr:·r:t:.r-i•: iYl'."·-; t'.:J the Maputo region now is mostly delivered from 
: ";:: r li r 1 - ; ·>1. '.-~,"" fr8quent outages are the single most i;nportant 
'::1;'" ')' 1 -;·,"ri~ime at the Mozambiquean rnetallurgic'11 and 
r·r.r:, :1· · -. ;- : ri·~: ·....,r1:-~~~;. 

rr. '1'~n/.1:·,:i, tl:e total installed capacity is only 369 MW, r:f 
·,;hi ', .1h:;11t- )' 1 M:oJ is hydroelectric power. The future orientation 
1 :; t_,., ,: , :·.-:· : .-, : ,-,!;1:.i:-!d exploitation of hydro resources. However, 
t r;r th-· !,1.;·: -,;;.-~ r>f the proposed R'Jhuhu steel complex (of which 
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how~vPr the implementation had to be put off), a 300 MW coal 
fireJ station is planned in an effort to make maximum use of 
indis-~nous coal resources. 
hy the end of 1986, Zimbabwe's installed generating capacity i.."as 
2,1.;s MW 01 which 1,266 MW was hydro. Additional vast hydro 
r~~:;ources are yet to be tapped, amounting to at least 4, 566 MW. 
7 i r.1e.·. ,;,-,,-,::. ~'nd Zambia enjoy the advantage of drawing on the Kariba 
D:.im pm·:er generating complex which however was seriously hampered 
by a 1989 emergency, but Zimbabwe at least has a number of other 
pn~~: s~ations in operation (including thermal stations). 

Tn Kenya 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 oil fired plants. At present, electric power supply 
exceeds dern'lnd. 

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 pnw~r ~tist he faced by most of the producers in continental 
Aft ica. 

t!~~_ur __ ~_!__gas: Natural gas is an alternative hydrocarbon reduct.ant 
for iron ore, and is particularly suitable for the modern direct 
red11ct ion processec. Although virtually all the countries o~ 
E~stcrn and Southern Africa have, at one time or the other, 
issu~d gas exploitation concessions to the multinational ener~y 
firms, only three countries - Angola, Mozambique, and Tanzania­
havo b0en able to demonstrate that they are endowed with 
cnmmcn illy exploitable natural gas resources. However, the is 
virtual , no commercial extraction sofar and thus, no industrial 
~pplic~tions. It is expected that a decisive impetus will be 
~ivcn to the gas extraction industry by the advance of major ORI 
~n~ fertilizer production projects. 
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B. Role of steel.aaking and fabrication in aanufacturinq 

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 (NOC) 
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 (ZZK) 
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 hi~h, around 35%. 
In this connection, there was practically no capital accumulation 
in terms of expansions and dev~lopment of new industrial 
ventures, particularly in the above mentioned key sectors of the 
national economy. However, after the y~ar 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 1968. 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 like any other sector was very 
much hit by the national economic problems. In the period between 
1980 and 1988, the sector experienced complete stagnation in 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 th~ other 
companies of the sector either. 

In view of the above stagnation in growth of this sector, it is 
the view of the NOC 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 ~hat NOC must promptly come up 
with sectoral plans for future development to the year 2000 and 
beyond. Indeed, this has already been identified as the desirable 
NOC 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 liqht 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, is 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 is 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 longer. 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 is a very 
importan~ consideration to all the landlocked PTA countries. 
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c. steel aills and related ~acilities 

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 capacities and actual production capacities 
for 1988 in metric tons: 

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 hot rollinq 

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 

Habati Rolling 
Mills Ltd. 120,000 72,000 cold rolling 

Iron International 
Ltd. 11,930 2,270 hot roll :l".g 

Iron Africa Ltd. 15,000 7,426 hot rolling 

Standard Rolling 
Mills Ltrl. 12,000 cold rolling 

Steel Rolling 
Hills Ltd. 20,000 closed hot rolling 

Steel Billet under melting and 
Casting Ltd. )0,000 receivership hot rolling 

City Engineering melting and 
Works J ... td. 5,000 hot rolling 
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Kenya United Steel 
Company Ltd. 

TOTAL 

TERMINAL REPORT 

40,000 22,000 

429,730 

melting and 
hot rolling 
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The above data represents the limits for the downstream 
industries where the users of wire rod are most important. The 
inst~lled capacity for nine major users of wire rod is shown 
ove-::leaf: 

Name of company 

Fehmi Nail Works Ltd. 
Flamingo Engineering Works Ltd. 
Iron International Ltd. 
Nalin Nail Works Ltd. 
Kenya United Steel Co. Ltd. 
Khetshi Dharamshi Ltd. 
Sansora Wire & Nail Works Ltd. 
steel Reinforcement Ltd. 
Wire Products Ltd. 

TOTAi ... 

Installed 
capacity (tpy) 

6,000 
600 

2,400 
10,800 

2,400 
600 
840 
720 

3,000 

27,360 

Location 

Mombasa 
Nakuru 
Mombasa 
Nairobi 
Mombasa 
Mombasa 
Kisii 
Kikuyu 
Nairobi 

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 

A lumini 1 •• 1 Africa Ltd. 
- Galco Division 
- Steelco Division 
- Pipeco Division 
- Steelcast Division 

steel Rolling Mills Tanga 
Zana za Kilimo, Mbeya 
Ubungo Farm Implements 
National Bicycle co. 
SIDO 

Installed 
capacity (tpy) 

36,000 
72,000 
18,000 
18,600 
20,000 

4,000 
5,000 
3,000 
5,000 

Operation 

cC'ld rolling 

melting 
hot rolling 
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Others 2,000 

TOTAL 183,000 

It can be noted from above that the existing capacities of metal 
workinq and metal forming industries stand at 183,000 tp/ as at 
!98~- This total capacity (if all metal forming and metal ~orking 
indusLries ~ere working at 100% of capacity\, would cover :1% of 
the ~~tional demand. However, an analysis by the Government of 
capacity utilization of the said industries has revealed th~t ~he 
industries are working on an average of 50% for the year 1989. 
Consequently, in 1Q89 the metal working and metal forr.ing 
industries covered only about 43% of national ci~~and. It is no~ed 
that there is a large C"dp to balance the demand-supply equ.-:.t:.c:&. 
There is therefore a need to exploit fully the idle capa~ity, in 
order to make sur~ that at least, capacity utilization of ~he 
existing industries goes to about 80% which is the target set by 
NOC as representing a substantial help toward balancing the 
demand/supply situation. 

D. Intra-regional trading in steel and steel products 

The steel industry's product mix consists of blooms and billecL 
(for further rolling) as well as "long" products for the 
construction and er.gineering industries, in the form of bars 
(round, square, and flat, plain and twisted), rods (for wire 
production) and light and medium sections (angles, channels, 
beams, and light rails}. There is no facility for production of 
sheet, ~trip 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 
absolute quantity of steel traded within PTA is small both in the 
context of Zimbabwe's total exports and the subregion's total 
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-processed) blooms and 
billets {200,000 tpy). Only about 10 per cent of this went to 
countries in the subregion. High transportation cost for 
delivcr;ng 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 l;,ng-term, and in the interest of maximizing profits from the: 
export trade, it would be in Zimbabwe's interest (as the leading 
steel producer in 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 in the 
suhrc·<J ion. 

The scope tor subregional trade in steel will depend r.i~~!• on 
whether plate production will take place and the extent to which 
billets are supplied from Zimbabwe to the rest of the subre:gic..n. 
Of course, the plans to expand into flat products have: beer. 
entertained at ZISCO for a long time but shortage of investment 
intervened sofar. If ryroduction for subregional consumption 
remains limited to present products, trade patterns will largely 
be as at present. If plate production cove~ing ~nly half oi 
subregional demand is started by 1995, intertrade flows in basic 
steel products would at least increase by a factor of 5. If 
projected regional demand for billets in 1995 was covered as far 
as possible by Zimbabwean exports it would oean 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, a~d a situation may develop where the company 
would be "missing ya~dsticks" 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 ,,J billets, is the surplus cost incurred due to long, 
ineff ici~ .t transport. Indeed, ZISCO would be well advised to 
turn more to domestic sales so as to avoid losing on the 
railways. 

Yet another problem is that ZISCO are requested to ~reduce a very 
wide range of products while on the other hand, they m~y b~ 
bettec off themselves if they narrow down their product range, ir. 
conjunction with cooperation efforts. 
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E. Review of expanbion an4 rehabilitation projects 

:;~10· t · .. erm (l'YJ0-199:-), medium term ( :9CJ6-~JGC) and long term 
pro1ects are re~ie~ed. 

Production of iron 

l. iron ore restructuring project (including sinter plant), 
1o~g term (ZISCO) 

L. COREX direct reduction facility, long term (ZI~CO) 

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

4. Liganqa iron ore project, long term (Tanzania Government) 
5. exploitation of iron ore reserves, long term {Mozambiq~e 

Government) 

~;teel melting 

1 • 
2. 
) . 
4. 
~­
:J • 

6. ., . 
R. 
9. 
1 0. 

caster 1n~tallation, 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) 
ne·..: billet cast,!i." of 70,000 tpy capacity, medium term (SRM) 
new billet caster, medium term (ZISCO) 
in~tallotion ~fan induction furnace, short term (C::~: 
foundry rehabilitation, short ter~ (CIFEL) 
mini-~teel shop with caster, long term (CIFEL) 
EAF £ induction furnace, medium term (DESBRO) 

1. rolling mill expansion, long term (KUSCO) 
2. new section mill (36,000 tpy capacity), n1edium term (ALAF) 
3. bar mill rehabilitation to J0,000 tpy capacity, short term 

(SRM') 
4. commissioning of wire rod mill and drawn wire/secondary wire 

prod•Jcts pl;.ints (to 36, 000 tpy and 12, 000 tpy capacity, 
resp.), short term (SRM) 
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5. finishing mills, mea1um term (ZISCO) 
6. wire and bar mill rehabilitation, short term 1 C!FELJ 
7. new drawing machines, medium term (CIFEL) 
8_ bar rolling mill expansion (including ne~ roughi~g ~:ll;, 

medium-to-long term (DESBRO) 
9. cold rolling miil, long term (DESBRG} 
1 0. s~c~~ rolling mill, short term (ZISCO) 

Oth~I: 

l. continuous galvanizing line (coil-to-ca1!), sho~~ L2~~: 
AL.~F) 

2. shipbreaking, short term (AI.AF) 
, shi~-·rreni<ing, long term (Ship Breai<1:&.1 & Rolling L·,j•.::::-.:::.·.:.2s; 
~- expansion of Pipeco Division (to the production of bis~E-

size pipes), short term CALAF) 
5. annea1ing p:!.ant of 13,000 tpy capacity, short term (AfAF; 
6. color coaLing plant at Ga1'..:o Division (10,000 tpy capa.:.::.., ~), 

medium term (ALAF) 
7. production of high-alloy steel, medium-to-long term (ZTSC0) 
8. training center, short term (CIFEL;. 

F. Miscellaneous comments 

Ceneral scarcity of scrap prevents all steelmaking compani~s t~offi 
using a higher percentage of their capacities. In Kenya ~here 
there are five companies with steel mel~ing facilities, they 
compete for av~il~ble scrap. 

In this situation, SRM in Tanzania (without any melting facility 
of their own) operate 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 countrif>s. 

Unlike the situation in most other PTA countries, relativ€ 
overproduction of steel in Kenya is a general problem which i~ 
co-responsible for the generally low capacity utilization of ~11 
the Kenyan plants. Rather than having eventu~lly to reduce t~: 
number of ~teel mills, a viable solution could be to investigate 
alt~rnativ~ lines of production, including alloy steel products. 
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'lhe low p!·octuct ion ot steel in Tanzania, and virL.U.:i~ _; ~-- zero 
prc!,1ction in Mozaml~ique, is a pressing probletr. wt-:ic!1 is 
aggravated by the generally 10w capacity utilization at ALAF the 
only billet producer in Tanzania suffering from shortage of 
scrap, and C~fEL an important consumer of billets suffering from 
a host of serious problems and not being able to draw en any 
melt~D·! capacity in all of Mozambique. In fact, melti~g 
c~p~c1ties are also lacking or insufficie~t at Tanga, in Dar es 
S.3laam, as well as in Port Louis. 

;nGther ~r£ssing problem is the importation of wire producr.s. 

Fl~t ~ruducts, as is well known. are not produced at all; ~i1L5 

appltes to all PTA countries. 

c:insport problen is ornnipresenc: in Tan~afii6 ··~~·--~-
,_ ' : . ·,r.:s from D.=ir es Salaam to Tanga by trucks ( some:ti~:.e:::, """"·.--==- .:;; ~ 
t ·.: . .Ks a day) is costly while alternative means of trar,e>,:;.:.·.:-c: ;.a':"' 
n:'.:!v.::,r been ser iou:; ly examined (coastal vessels, rai lva~· l . I ·t; '; i.s 
so in spite of Tanqa having adequate port facilities an~, ~;~e to 
time, "."eceiving shiploi'ids cf billets from abroad. :i:n ia,1d~c.:.::-:ed 

Zi~babue, ZISCO are losing a substantial share cf the~r ~r0~its 
to the r~thnr inefficient railways in the transport of bil~ets. 
The tru1:k railrn~d fro~ Harare to Beira, Moz~mbique continues to 
bf> un!·0lic.hL.:. 

Most sp<lres iind consumables have to be p1rcnased a.Jcoad, "'it.;1 
for~x a'loc~~ion representing an important constraint. SRM ·Jith a 
75% share of i8ported spare parts is a typiral cxa~~Ie 0t th~3 
problem. 

Manpower prohlems are also present in the s~eel industry. At Ship 
Hreri id ng .~ Rei lli-,~r Industries in Mauritius, rr.i 11 management-. are 
thwarted :n their attempts to switch to two-shift operaticn by 
manpower rroblcms. On the othe1 hand, in Mozambique ~~ c:FEL, 
mdnagcment kc~p nominally three-shift operations in a Flart ~here 
one :.h;tt ·;hould suffice for all thPir production. 
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III. ACTIVITIES 

This Chart~r ~resents an analytical account of activities. !h2 
mPt~o.1 af ~ark and the work phases including the two ~~in field 

A. Method of work 

,! gl~ner.1 l a.;:prcach shared by al 1 team experts, in, C•'"• ·~ 
a systA~s aG~!ytical approach applied in the two iiei~ 
missions 
profl'>ss '. 2ii-spt'!r;j f ic approaches for the four expert areo~; 
oth~r suhs~~~t1ve aspects (mainly, equipment and trainir.~, 

A multidiscipl.in'1:y :-.e~m was formed so as to match tl1e p:· ..... ,~.:-­

requ i t-e:nPnts. Tl'.r! t?Xpt~r ience cf the tea:n members de;.- i ''<'::J _., c 
~~'1121 .. / f.-r·:~- ~--.:. ;·-: (..;1!1rtr.:ity metallurgicr!l ~.lnits but ~jso ._·u--1 
sl::-tf)~(" .:m: t:1~ .. wi'cy but efficiently operating faciljt;2s 
.iv.'lil<'ihlc 1r: ·" nurr.ber of the metallurgical enterprises ot the 
suhc~or:::r.1cto;·' s ~~c11:itry. 

l'hc ti0.d te~~ ~. s equipped to perform accurate temperat~re 
m0.·1~.;un·rr1:ntj on site and to instantly record the infornat:or. 
q,1inr~rl. Cooµt-·r,:ition with local staff was generally good. 

While th·· first field mission was essentially diagnostic, effort5 
wer•! mile' :lurinq '..he second field mission t.o consolidate tha 
improv0rr, . :- s _ to assist in the installation of the newly acquired 
mP·J!;ur, nq ~7;:; control equipment, and to secure the basic r:lat.a 
nee cs': H·y for on .:v<l 1 uat ion of a future re ha bi 1 i tat ion procedure. 
D11rinc5 thr.'. :: ... ::ond mission, KUSCO of Kenya was also diagnosed, 
thanks to the fact that the field team were able to successfully 
r00.c>lvr: t.hc- vi::;a pr-oblem encounterP.d during the first mission. 

The .ipp;-r,.1r:hf!~: .idopt•:d concerning the profession related issu~:c; 
.ire cor1sid1<c·•! br·lo·...:. 
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!'h.~ rru j·-~~-:t .trPi countries visited have existing and/or planr:ed 
-~r.'.'l 1'1Pltir:o facilities. Th .. ~y all use the scrap process. 

- '"!·•Llh,red inro:-r.;a'.:ior. C·::l the layout as well as the technical and 
~···~!'.no 1 na ! (~11 f c<c1 li ties of the steelmaking shop, the produc'c. 
r • ;.: • ; " ct- - technology and process used; reviewed the raw 
: . 0r1~ls. the gener~l furnace practice, and the individual heat 
•~,;rt:-:; ; th~ pom· 1ng technology and practice; the caster if 
-'le.;,! ic.'1blo; an,i ~:1e prcr:luct:s 

- ~?sistrd on the spot as far as practicable 

- =r~o~mended i~provements and possibly extension of production 
~m::.s ani/or asse~blies; process modification if necessary; 
pracc~s con~ral instrumentation; manpower training 

- r~oposed ~P~suring and/or control instruments (to be purchased) 
fer· br~~cr precess control and quality inspection. 

Tn ~~r.rcv~ the over-all production level and increase output and 
';i! ! ~ - ·: cJf finished ro 11 ed products, the following steps were 
(.,'1y~ .. r.: 

- ,1 pr()vt~n t~chn:crne of examining the rolling mill performance 
. ..,.,-,:; u~erl to oota in :>tailed i nfor1T1ation concerning mi 11 capacity, 
c~p~city utili~ation, flexibility, and output; operating and 
rn~inten~nce pr~~tice; and auxiliary data 

- ~~~nnti~n was paid to mill stoppage analysis and breakdown, 
hi l; .-,t_ q• 1 i ty, furnace instrumentation, temperature and pressur~ 
..::ontrol, .-oll Lnq stand bearings, mill drives and power, tool 
lifr,, 0t.c. 

'rh~ m~int0n~nce enqinecr assessed and analyzed the technical 
I P•1•· I .mo! dnqrr.c of complexity of the plant (mechan ica 1 , 
··lr·r:t-ric;sl, h·;dr.Pilic, pncumat~c); maintenance organization; the 
;iv.ii 1.1hi 1 itv ,rnd quality of spares; and failures. 



The ov0r-2L ~~i-n:,,-:ial situaticn of the project area countries 
beina c~·."::.i:e:: ~·· .:rnd f0r8X being in univers.1lly short supply, 
this ~f cou~s~ ts ref:ected in t~e situation cf the steel plants, 
particularly 1s 2oncerns the funding of their development 
st.r~t_er-r-.·. 

In this ar~~ efforts ~ere nade to collect basic data on company 
turnover, the profit/lass situation, fixed assets, and production 
costs; ranq~ ot cornrncdities; domestic sales; exports and imports; 
and the ~~~k~t ~nvi~onrn~nt. However, chief attention was focused 
on the co~par1es' short-term and long-term development, 
rehahilitatic~. and expansion plans. 

It should te n~::.ed t~at most of the companies did not volunteer 
to provide their financial/cost data. 

Cross-sectoral ~spects were tackled jointly by all team members. 
Th~se ~onc0rned c~i~a~ily 

the prohlen properly specifying the control and measuring 
equ i pm>:'nt t:,.:::; t.e p•Hchased for the project area steel plants by 
lJtJ T DO, 

- the general pr0hlen of raising capacity utilization, 
- th~ general nrohlA~ of effecting process & product quality 

i r,pro 11f>rn~nts, -~. ~ 

- the prnh1er.i of \l~)q.c;iding the professional qualities of local 
st.1ff t.t1~nuqh aprroprii'lte training. 

B. ~ork phases 

Ph;i;;n ~ .H-:tivit1r·s probP.d into the following aspects of the~ 
rrojr ... ct arr<t ~;ti'('] pl.i1r1ts: 
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On-the-spot assistance 
Current opera~ing and maintenance procedures 
Metallurgical control 
Productivity 
Product quality 
Identification of critical equipment and tools. 

Phase II acti~ities included 

F~r.cl s~ecification of equipment and tools 
suppliers and cost estimates 
Procurement of equiprneht and tools 
Delivery of equipment and tools to project area. 

Ph~se 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 
Produc~ quality improvement 
Produ~tivity improvement 
Product mix modification 
Review of future expansion and rehabilitation ~lans. 

40 
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IV. FillDillGS AllD 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 
~h~ 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. ltEBYA 

A.1 Kenya united Steel coapany Liaite4 

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

A.1.1 coapany backqroun4 and perforJUance 

Ba~kground. 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 
I.8 mm. Barbed wire, welded mesh, reinforcing fabric, and other 
wire ba~nd products were added on the manufacturing schedule, but 
the raw . ~terial for the drawing plant was still imported. 

In an effort for vertical integration of the steel industry ln 
Kenya, EAWIL entered into partnership with the Development 
Finance Company of Kenya, acquired a 23 acre site dt Miritini (12 
km frcm downtown Mombasa), and thcs the Kenya United Steel 
company Limited (KUSCO) was formed in June, 1969. The steel 
rolling mill went into production in 197C, 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 aesh, and steel wire fab~ic 

.; 2 

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 aade to BS 4461, and shafting 
bars are also made. 

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

~ompany performance. KUSCO production totalled 11,867 tpy in 1984 
and was rising fairly steadily ever since, reaching 21,158 tpy in 
1989. These figures 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 
group 

Crude steel 
Hot rolled 

Imports: 

Total 
production 
(tpy I 1989) 

18,547 
21,158 

steel scrap 
graphite electrodes 
refractories 
ferroaloys 

Internal 
consumption 

18,547 
635 

United Kingdom 
West Germany 

Domestic Export 
market 

16,292 4,232 

United Kingdom, Austria 
Europe 
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ingot molds 
rolls 
wire rod 

India 
Sweden, India, Austria 
ZISCO, Zimbabwa 

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 
:n<trket, and 3l are consumed within the company (secondary 
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· m units: 

Plant/unit name 

EAF 
Caster) 

Bar mill 
Wire products section 

Product mix breakdown: 

Product 
Rebars, square 
and round 

Flttts 

Bright shafting bars 

Wire products 

Supplier Operated Capacity 
since (tpy) 

KGYB Hungary 1975 27,000 
India under not installed 
Concast licence 
Danieli Italy 1968 
Japan/India 1948 

Description 

35,000 
ca 7,000 

BS 4449 (mild ste~l), BS 4461 (high 
tensile), EN.8, EN.9 grade. f~c= ~ 
to 40 mm dia.; mainly high yield 
cold-twisted square rebars 
higher-carbon steel, 100 by 70 mm, 
mostly for agro-machinery 
(currently not produced) 
up to 40 mm dia. 

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 
1981 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: 

Employees: 

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. 

total 
off ice 
shop 
casuals 

ca 400 
ca 50 
ca 350 
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 

KOSCO 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.1.2 Findings 

scrap yard ~nd charge preparation. Light scrap is the dominant 
raw material. The stock quantity of scrap available during ~he 
team's visit was 300 - 400 tons. Shortage of scrap is 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 de not 
present a problem. 

The filling of the charging buckets is done by crane fitted wi~h 
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 ~et.ween KES 300 and 
1,500 r-~r ton. 

A.:Llj_t_ions, alloys, and refractories. Limestone is used for slag 
formation. The SiO? content of this limestone is low, allo~ing 
for good dephosphor1zation and redur,ing lining wear. 
The fluor spar used for slag dilution if necessary, is of go0d 
qu;1 : i t.y. 
c1·ushed charcoal is added together with scrap. 
Mill scale is used as oxidizer. 
Y~~n (containing 6% C and 70 % Mn), FeSi (containing 75 ~St;, 
and aluminum are used for alloyinr: and deoxidation purposes. All 
fcrroalloys 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 2o3). The fireclay bricks are used for lining 
of ladles. All refractories are imported from Europe and are of 
good quality. 

~~~ylmakinq 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 mar.agement are qualified to cope with the problems 
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 low P and S contents 
encount~red in the scrap. Sla~ is formed by charging ca 100 kq 
limestor onto the furnace hearth prior to charging the first 
bucket, plus ca 30 kg added before the last bucket. The first 
~ample taken after full melting is analyzed for C and Mn. As a 
ru:e, p and s are not analyzed. Inasmuch as there is no need ~f 
dephosphorization, the carbon setpoint is 0.2-0.3% in the first 
sample. Without setting back the power input the melt is heated 
up to the tapping te;:iperature of about 167o0 c (measured i !'I 

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 
t~pping). In case of meltdown carbon below 0.15 % the bath is 
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cdrburized by immersion of electrodes. The bath being over­
oxiJ i z~d it is difficult to deoxidize and t~e yield of alloying 
is reduced. The shop laboratory was able to perform routine c and 
Mn checks by classical volumetric analysis. Type ARL 33000-77 is 
available but is out of operat.ion because of some vacuum problem. 
Steel temperature is estimated during the heat visually in a 
spo;)•t test and also, before tapping using an immersion pyro!'leter 
~ith dispos~ le tips (Pt-PtRh) on a lance and ~ith rec0~der 
Ol~ t put. 

1·he temperature in ladle is not measured. The tedm's measurements 
by precision infrared pyrometer indicated 1610°c. The share of 
he~ts with faulty chemical composition is ca 7%. 

Cast!.!1g __ p_i t. The charge is cast into one set of ~8 inverted 
,-: ·:.;1 i(:a l tarred moulds by bottom casting. Ingot dirner.sions: s: ze 
iOO oy 1or mm to 76 by 76 mm, 1.56 m long. Total casting time is 
Cd 5 minutes. For casting, a 6-ton ladle with stopper rod teeming 
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. 

~~~Jing mill. The situation at the rolling mill likewise is 
commensurate with usage and age. The mill is fully operable. 

The decldced rolling mill capacity is 3G,000-35,000 tpy in three­
shitt operrttion (depending on product mix) while the actual 
production ra~ged 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 is also due to the fact that even short pieces 
(over 1 m length) can be redrawn and sold. Routine production 
rep~rts are well kept and periodically evaluated. The roll pass 
design and pass routine are stabilized, without major problems. 
Time utilization is relatively high, as can be seen from the 
detail0! analysis of mill utilization shown below. 

MILL UTILIZATION 

Crllendar time: 365 x 24 hours 

Workinq hours: hours/shift 
shifts/day 

8,760 

B 
2. 
third shift for mill 
changes/repair 



days/week 
overtime 

total working hours available, GPT 

Breakdown of mill stoppages 
planned 
production 
mechanical 
electrical 
furnace 

Total mill delays (TMD) 

~~et product ion time NPT = GPT - TMD, hours: 

T_l_me utilization, % 

6 
occasionally 

6,467 

589 
795 
128 
176 
214 

1,902 

4,565 

Working hours available/calendar time 73.8 
Net production time/working hours available 70.6 

Mill output (1989): 
per gross hour 
per net hour 

r-:~x. rolling rate: 

Mi!l output targets: 

Mill cap~city, 

per net hour 

tpy: 
calculated 
at 70 % utilization 
at 80 % utilization 

tph 
3.27 
4.63 

5.2 

5 

1 shift 
8.050 
9,200 

piec~s 

43 
61 

67 

65 

2 shifts 
16,100 
18,400 

3 shifts 
24,200 
27,600 

.... 
-. I 

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

Note: t: ~ weight difference between square and round rebars nf 
thP same size is ~pprox. 12.7%. This should be taken into account 
wh~n comparing the mill output of KUSCO and, for example, that of 
~a<M in Tanga. 

;,_t.,r;us of maintenance and servicing 

T<'chnical level: 
The technical leve~ of maintenance is quite 
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saLisfactory. There is enough equipment and the 
mnc~ir.es available are well suited for maintenance 
purposes. Like~ise the working aids, tools, and 
materials including the spares for machine tools 
(bearings, transmissions, electric motors) are in good 

supply. 

i.,cgrec of rnainte:vrn..:e complexity: 
Medium complexity, particularly ~ith a view to the 
naintcnance of machines in the wire products sectio~ 
w~ere roofing nails, drive screws, shoenails, clout or 
ce~}ing nails, cut tacks, panel pins, fencing staples, 
lost head nails, and a considerable number of other 
allied products are made. 

tailure rates of critical subassemblies and unit5: 
Systematic planning and exec~ticn of maintenance makes 
it possible to operate both the steel making shop and 
the rolling mill, including the secondary products 
sec~ion, without major breakd0~ns. Production is 
c:ontin11ous enough as long as there is enough scrap. No 
sing~e production unit can be r~garded as a bottleneck 
•:ith req.1rd to r:-:aint.enance. 

~il~keeping of failure rates: 
Filekeeping of failure rates and the duration of 
individual failure-induced stoppages is part of the 
~outi~e production reports. 

'·'..-1int.enance routine: 
The ~reduction equipment working in cycles, the 
routi~c minor repairs are done as planned within the 
idle :i~2s during these cycles, whereas the medium and 
major repairs are done on Sundays as far as possible. 
The orqanization is go~d and material supply is regular 
so repairs proceed rapidly enough. 

M;iintcn nr.e prevention: 
The low failure rates are accounted for by preventative 
mil i nten.1nce. 

';J.:i.ll~; ~nd c>:perience of maintenance staff: 
The repairmen are skilled enough for the work at hand. Some 
40 men have b~en through an apprenticeship or have had so~e 
other trilining. The others work as helpers. The men in th~ 
machine ~hop are experienced and skilled enough to produce 
~pares of :;ie:dium complexity. 
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Maintenance and serv1c1ng equipment: 
The park of available machine tools is in good technical 
condition and is being rejuvenated. 

organization of maintenance and servicing: 

49 

Mechanical maintenance and electrical maintenance each has 
its 0~n Chief Maintenance Engineer. The former is depart-
r~cr.t.\l ized, incorporating maintenance of the EAFs, the 
r-0lling mill, the maintenance workshop proper, the cranes, 
twis~ i_.1g and bright bar department, the reheating furnace 
-•nd gcn~ral factory maintenance, and maintenance of the wire 

<Hid wire products section. 
The latter has two departmer.ts: EAF and rolling. 
The two Maintenance Chiefs are sup~rvised 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. 

!jpare parts: 
availability good, with adequate stocks 

in storage 
quality good in case of imported 

spares. 
own production of spares 
reconditioning of spares 

about 60% 
occasionally. 

Tools: 
Tools are available. Some instrumentation for electric 
maintenance is available, too. There is no device for 
hauling heavy loads (puller/pusher set). Temperature 
cannot be measured properly due to lack of instrument­
ation. There are no diagnostic tools fvr preventative 
maintenance. 

R£'f racto, 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. 

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.1.1 Problems and reaedies 

~crapyard and charge preparation. Recapitulating, the problems 
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. 

/.) By cutting or c0mpressing all long pieces of scrap to small 
pieces (max. 0.5 min 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 
- L.~king efforts to prepare scrap so as to avoid spring-
102 :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/cum) 
- reduced charging and melting times (by 10 - 15 min) 
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- cutdown in power consumption (hy 5 - 10 kWh/ton) 
- lower consumpticn of refractories (by 1-2 kg/ton) 
- achievement 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 thP lime factory near Mombasa. Import coke breeze from 
ZISCO for effective carburization. 

Steelmakinq process. There are following major problems: 

- 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 of ten low 
- the tapping temperdture is higher by no less than 3o0 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, consurp~~~~ o~ 
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 systema~ic 
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 practice for this plain 
carbon steel (max. 3%) 
- the consumption rate of electrodes (7.2 kg/tons) as well as th~ 
electric power consumption (668 kWh/tons) are higher tha~1 



trtllDO OP/RAF/88/•)72 TERMINAL :.EPORT 

standard and experienced a growth in recent years. The reasons 
~re 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) ci 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.# 
J above) 

3) decreasing the tapping tempera~ure to ca 1640°c and limiting 
the temperature differential in ladle by ladle 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 carbc.1 
content 

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

6) making efforts to be 
deoxidation process, in 
high-tensile strength 
indispensable anyway as 

prepared for introduction of a controlled 
order to allow for the productio~ of 
deformed rebars; such a process will be 
soon as the caster is erected 

7) mediation of contact with a servicing center in Europe to re­
,ict ivate type ARL 3300-77 emission spectrometer which cteveloped a 
V<H.:uum problem. 

The objective of above improvements is to attain the follo~ing 
target ,. ilues: 

- cutdown in tap-to-tap times to :JO min converting to ;l daily 
production increase from 38 tons to 44 tons (at 4 ton~ -~veraqe 

weight of heat and assuming the present technology) 

- 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 iE 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, ladle 
preheating would help. 

suggested rectification involves the following action: Preheat 
ladles to min. 600°c. Reconstruct burner to accept cheaper fuel 
oi 1. 

The objective of above improvements is to attain the following 
t<lrget values: 

- lower tapping temperatures (by min. 3o0 c) 
- lower firebrick consumption (by 10% thanks to less iining wear) 
- avoid skulling in ladles. 

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

J~riorities. Summing up, the priorities of above problems and 
their effects on capacity utilization 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. 

/.) Shor:. tge of scrap, scrap 
carburization of EAF charge. 

processing, 

1) Elimination of heat control problems 

4) Ladle preheating between heats. 

and controlled 

~f?.llinq mill. The following major problems were identified: 

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 slack 
dem~nd 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 uumber of measures at both t:he 
st~0Lmaking shop and the rolling mill as discussed below. The 
b~n~fits include reduced imports of billets, increased rolling 
mi11 th~oughput, and a less vulnerable position on the market. 

~) Krr~c0 production of pencil ingots is not high enough to fully 
sover the need of starting stock for the rolling mill. Billets 80 
by BO mm must be imported. This bottleneck would be overcome by 
ins~allation of the CC facility but this would have to be 
expanded from one-strand to two-strand. Reconsideration of 
shipbreaking as an alternative source of scrap would be 
worthwhile. 

J) All wire for the fabrication of fences, barbed wire, and nails 
is purchased/inported. Rods of 8 mm diameter, available from own 
rolling 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 
p~r~ of the rolling mill is modified and expanded so as to 
include additional finishing stands and controlled cooling or 
hcilt treatment. Hence, another 750 tons per month of low-carbon 
ctr~wing stock is imported from ZISCO. Total tonnage of wire rod 
purchased is 24,000 - 27,000 tpy. A study into the possibility of 
Pst~hlishing a wire rod mill would be worthwhile. 

'i) 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 
ilt given capacity utilization and would save material (to the 
customer). High-tensile strength deformed rebars cannot be made 
unless the EAF process control is improved. Promotion of th~s 
kjnd of products should go hand in hand with metallurgical 
imnrovernents in the steelmaking shop. The problems associated 
with th· necessity to master the production of higher-tensil~ 
qr.ides c.i KUSCO were discussed in detail with the management. 

'-)) i'he existing reheating furnace is in good shape and capable of 
con~rol. Instrumentation for offgas analysis would contribute to 
il higher standard of furnace operation and contr0l. The furnace 
11nrlnrwent considerable changes: the number of burners was reduc~d 
from four to two and the number of zones from two to one, wi~ii 
0n~\1ing fuel savings. The chief recommendation was to use the 
reheating furnace offgas analyzer (on the list of UNIDO supplied 
<~quipment) to improve heating control and save fuel. 
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b) The furnace design, with a dropout type discharging sy3t0n, 
c·~u~es downtirees amounting to 2 min~tes per 10 pieces ~~en 
charging ingots or billets. Everr· seconj !=er:cil ingct must always 
} '" turned 180° after exiting from the f~r:11ace. The recommendation 
is to tackle this constraint together ~1~h general nill upgraJ~ng 
~h1ch would involve the installation of ~ ne¥ reheat~ng f~r~ace. 
't::· "h: turnace ~he;uld be equipped i,.;ith --~ recuperator. 

The existing roughing mill stand ha5 rolls of rather small 
. : ...... _-''-·rs, making it difficult to run heavier starting stock. 
-.,,r ... ~o\'er, the roughing mi:!..l is not equipped with a saf2t~i 
: ~-.:.·<1ker. Rolls are fractured in case of a ti l le:_ stickir.g. This 
::~ a serious constraint which makes it difficult to fully use the 
: .-:it~r.tial of the CC facility. It is re::-cr:,::·"'njcd that, until and 
• n 1 ess a decision is made on the gener 'i l ;:.·Jerhau 1 of the rolling 
1.;1J 1 train which would include e.g. a continuous roughing stand, 
~h~ option of erecting a 16" roughing stand should be considered. 
·::·:en a second-hand, reconditioned r)ug~:ir.g mill would be 
.1c.-::~ptable. 

nl Wenovation of roughing mill rolls by overlaying and machining 
i:.: not practiced. This shoulj be introduced as soon as possib~ f~, 
:r.a~:inq use e.g. of the experience of SP~-!, Tanga (cf. "Proposed 
~~aining"). This would limit the imports of rolls (nc~ irrported 
irom Sweden). 

'J) The service life of the fiber slide bearings on the roughing 
.t<tnd is too short. Imports fron Go-;.<.ri'/ should be re1Jlaced by 
imports from an alternative supplier (!ndi~) identified to K~SCO 
rr.a nilgement. 

10) Mild steel tubular guides wear rapidly at 
intermediate train. Recommended guide~ are 
carbon or alloy steel seamless tube guides. 

the outl8t of the 
heavy-wall, high-

11) There is no optical pyrometer to w.easure temperature ln 
furnace and along the train. An infrared optical pyrometer was 
p11t on the list of suggested UNIO'.J equipment. This :_s 
p.irticuL.:ly useful not only to check or. the reheating furn;'\··.-, 
temperature but also to check on the end temperature of rolling 
(ner·dcd when switching to the productior. --:;f wire for subs(quent 
drawinq. 

12) One crane for the rolling mill is net suf ficien~ ir: c~se lf 
thrr:e-sliift operation. Mill changes and most repair·.J0ck a.~t.: 
prr:;;('ntly donr! mainly during tne third shift. All developr.1r~nt 
pro<ir·;_1m:; ,\Jso must reckon with more th<ln or.c, crane, for aricqur1te 
tJ;ind 1 ing. 
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Quality control. This is not a serious problen 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. H~~ever, quality is a 
constraint in the sense that KUSCO cannot produce high tensile 
qr~des ~t present, and also cannot produce wire rod which can be 
dr~wn; these _ssues are attended to elsewhere in this report. 

:'1.<:tin~enance. The problems are follows: 
:1 Heavy loads have to be handled by makeshift methods in absence 
of an adequate puller/pusher device. This is the case when 
dismantling the rolling mill equipment fer repairs. An universal 
hydraulic puller/pusher set was recanmended and furnished by 
uraoo. 
2) Maintenance of cranes suffers from iack of spares 
Maintenance of cranes is an Llnresolved proble~, with frequent 
gearing and gearbox failures and a general lack of spares. 

T~.-U_ning. Management are very capable but training is required in 
the following specific areas: (i) utilization of coffiputer 
~ssisted steelworks modeling (with the finance manager 
p~rticipating); (ii) participation in an e~ch3nge progra~ where a 
KUSCO she~ manager should visit ALAF (mainly for the purpose of 
g~ining 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 
~nd/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) on-the-job 
~rdining for d ~hop manager in a well run mill of comparable 
size; and (iv) the G~ should attend a regional rehabilitation 
workshop. 

B~-~<ipitulation of ca~ity utiliz~tion. Present capacity 
utilization figures at the EAF and rolling mill are 68.7-71.7 ar.d 
70.6 %, respectively. Conservative target figures th~t can be 
ilChieved .ithout major investment, through ireplementation of the 
recommendations and measures outlined above, are 74 and 73 t, 
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 e~pansion and rehabilitation 

The obvious main development will be ~he installation of ~he 
continuous casting machine which has bee:: Jn site since 1982 but 
still in crates. The foundation have been constructed a~aiting 
the equipment installation. 

[i,1~ c.~.::ichi;,e ~-, L t.L .. -,_ rndi"..Is c:f .; l'lE~ers was G:cdered fror.t Concast 
r,r Zurich b~t ~an~fact~red in r~aly. It has one strand but has 
provic:;~0r, for a second ar.d is supplied w1th :r.ioulds for 80 mm x 60 
"''-· ;.,11 let. The machine has the capabi 1 i ty of ~a sting up to 130 mm 
;..: J 10 mm billet. 

The new equipment has been designed fer KCSCC's present ladle 
size. but could accept a larger ladle. h chanqe to a slide gate 
praccice from the presenr stopper rod lS p~oposed to co1ncide 
with the new caster. 

Th£> tundish has 3 tons capacit:y bul: is ir.i tially divjded in two 
to minimize refractory until the second strand is added. It is 
planned to use cold board lini~gs. 

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

At the rolling mill, Danieli of Italy suggesttd an upgrading 
program which would involve a new pusher furnace (8 rn, 25-30 
tph), a six-stand continuous roughing (dia. 420 m~), flying 
:;he,irs, a six-stand fast finishing block (/ 50 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. 1989 and was 
characterized as costly by KUSCO management. 

~uqq0sted implementation: 

On the basis of available information, the installation of the 
new cc facility would be of little benefit as long as the mill 
would intinue turning out the same plain carbon g!'."ade it 
produces today: the enhancement of the steel~aking shop capacity 
would not be substantial enough and the unit costs would not 
decrease substantially either. Most of the real advantagPs of 
producing continuously cast bi!lets 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 yield 
as against pouring the pencil ingots 

- the present process would have to 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 

- d cc crew is required 

tr.~ higher quality of production ~ill t1~d :ittle appreciation 
in the present market. 

A study should be conducted to ascertai~ ~r.e present costs 3nd 
profitability of erecting and operati~g t~is cc with a view to 
over-all benefits for the company (i.e., in.;luding the rolling 
mill). Specifically, it should be decidej 

(i) whether or not to erect the caster now 
(ii) who should supervise erection and commissioning (local 

expertise not beinq available). 

- !n connection with the installation of caster, it should be 
decided whether to cast strands up to ,-;r) by SO r:l!'\ maximum (with 
no additional requirements on the rolling mill but with possible 
difficulties at the caster facility, becduse of the rather small 
cross section), or whether to prefe~ a caster modification 
allowing the casting of higher cross secti0n strands (mo~e 
advantageous for the caster ope~atio~ proper but invo~vir.g 
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 ~elatively 
high throughput, as so would the new or reconstructed rolling 
mill, whereas the EAF capacity would remain a bottleneck unless a 
solution is found to the power cost problem; only then ~ould :t 
be possible to build a bigger EAF. Again, bigger EAF wou:d need 
considP.rable changes to the over-all design and layout at the 
steelm~~ing shop. This is a clear-cut case for an optimization 
study, .. ecause of the number of possible variants and the need of 
a subtle balancing of capacities. Such a case of marqinai payback 
should be treated by a computer model, in spite of ~his bei~1 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 ~valuation modeling has been prop~sed 
(cf. Chapter V, Section B.2). 
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B. 'l'AllZAllIA 

B.l Steelcast Division of Aluainiua Africa Liaited CALAF> 

~cf9_x~ss: P.O. Box 2070, Dar es Salaam, Tanzania 

E.l.! Coapany background and perforaance 

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 - 1973 
nothing much in the form of expansions and modernizations took 
place. When the Gcvernment 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 NOC 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 rolling 
of rebars. This is grade BS 4449 steel. 

The major products of the other Divisions 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 3heets (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 Tanzani~, 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. 
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Year production Profit (+) 
of billets, tpy Loss (-) 

1980 9,987 + 3.5 mln TSh 
1981 12,588 
1982 8,568 
1983 8,747 
1984 6,736 
1985 9,594 
1986 7,729 
-:..987 6,290 
1988 5,348 
1989 9,519 

Balance sheet components: 
fixed assets 

+12.3 
+ 8.6 
- 1.4 
- 8.2 
+ 5.0 
+17.9 
+ 6.1 
+18.0 

Production facilities and machinery 
buildings 

Production costs (1989): 
material and energy 
tools and expendables 
maintenance and repairs 
spares 
workforce 
other 

TOTAL 

TSh/ton 
53,590 
13,397 

4,336 
7,843 
8,936 

13,982 
102,004 

Breakdown of maintenance and repair costs, 
production facilities and machinery 
buildings & other 

TOTAL: 

32,997 345 TSh 
22,278 496 TSh 
10,718 849 TSh 

USO/ton 
372.15 
93.00 
30.00 
54.00 
62.00 
97.00 
708.15 

TSh/yr (1989): 
11,044 621 
1,155 220 

12,191 841 

60 

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 
refractories 

ferroalloys 

ModP of operation: 

Germany 
United Kingdom, Austria, Germany, 
India 
Norway 

The EAF shop is run in three-shift operation. The 
billets are hauled to Tanga by trucks. 
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Employees: staff regular 
Manufacturing 10 181 
Administration 30 
Security 17 
Total 57 181 

professions: Breakdown by 
Furnace crew 15 
CC crew 
Maintenance 
Other 

30 
42 
46 

61 

casual total 
75 266 
3 33 

78 316 

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 Findings 

scrapyard and charge preparation Light scrap is 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 
us~d is oxygen flame cutting. There is a transportable bundle 
pres; 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 the deleterious elements (Cu, P, S) are low 
enough <1nd 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 refractories. Limestone is used for slag 
formation. The SiO? content of this limestone is low, allowing 
for good dephosphor1zation and reducing lining wear. 
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The fluor spar ~sed for slag dilution if necessary, is of good 
quality_ 

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

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

Magnesite and chromomagnesite bricks are used for lining of EAF 
bottom and walls. The roof consists of high alumina quality roof 
bricks (~0% A1 2o3). High alumina bricks (60% Al 20~) are also used 
for lining of ladles and tundish. All refractories are imported 
fro~ Europe and are of good quality. 

~~f operation. The general condition of the plant equipment is 
rather poor. The EAF is old, no longer up to the requirements. 
Much downtime is caused by frequent breakdowns of tt1e furnace 
accessories. Production and technolog~cal data are well kept and 
manaqernent is judged adequate, with ample metallurgical expertise 
and with capacity to solve problems. The furnace technology is 
adequately covered by company regulations. 

Steelrnaking process: 
After furnace fettling, approx. 300 kg limestone are charged on 
the EAF floor before the first bucket is charged. Second addition 
of lirnes~~ne is made before the last bucket is charged. 

for both steel ~rades produced, a two-slag process with a limited 
oxidation period :s adopted. As soon as the charge is molten a 
sample is taken and analyzed for C, P, and S in the shop labor­
atory. There is no automatic analyzer. In case of phosphor~s 
contents higher than 0.035% and carbon contents higher than 0.20% 
~n oxid~tive slag is formed by addition of mill scale. In case cf 
mPltdo~. carbon below 0.15 % the bath is carburized by immersion 
ot ele :-od~s. On completion of the oxidation period, the 2nd 
:;,1mplc tor carbon analysis is taken, slag is raked off, and 
qround coal added if carbon is too low. As soon as the coal is 
picked up by the bath a reducing slag is formed by adding scrap 
aluminum and ground coal onto limestone. Then thE'. bi'.th is heated 
to the tapping temperature (min. 16S0°C). Steel temperature is 
estimated during the heat visually in a spoon test and also, 
before tapping using an immersion pyrometer with disposable t1ps 
(Pt-PtRh) on a lance and with recorder output. The bath is 
dcoxidizcd by adding 80 kg FeMn a 40 kg FeSi into the furnace and 



50 kg SiMn plu~ ·:; kg Al i:o~c the la.:ile, ·,..·:-:e:.·c·.,;i..:on t:1e 
tapped. 

furn~ce: is 

The share of ~edt~ ~ith f~ulty chemicai c0~posit10~ is ca 5%. The 
temperc.1turE} 5.~ l:idle is not iJta.s~1red. Tr~e e~=-~' s r.r!asure~~(:!1ts by 
precis~or. 1~fr~red pyrcmeter ind1ca~ed :~~c0c. 

;:1st~_;_1g___~-:'_,~:_.- -·- •. ~ ~-~;.- ~-- -· - _ - . c':.. ,..,.~t.h stL•ppe1· rods, 
with hiqh .-:.<;~:.-..: =--~!.::-.c1 -: C'•Y',! ·.0 · •. iL.':: :.::} on.:: .::il ':Ju::;--,er is 
av.~: .!~Jie fer· 7':--c-~.C-.-!+::inq. ~-~~:'.' :.a-:1'-~:; _;-.;: :.::n __ : r-'rE:>heatej af~er 
n'"lining. 

Cont1nuo~s _ _f_a_~:_t,_:;r..;_ itk .!::>::-ii-·.!::. ~ . .::x~"'•'-~-, Cdf:>:.:~:,.- for b1l_e~s 80 
by ~o ~ra :s :~_c00 ~py. The w3t2r-co:l(ri copper molds with 
chrolT\iim ~ 1 -,,,i.J'- :~ •.r<·c rn-:.,.,_ 1.:ws) ~-:ti--sc 0.c-:i -::::.1 :-::::i casts ()n the 
average. The~ e are two r;:1·s of \..'at·:~- ::::r-ra.ys for se;;ondary 
cooling. ~h~ c~ci!lation ~r2quency :s -~~;~1~ The :.5-ton 
tunriish is ~~:-cbrick lined, ccve~·ed ·..:it:: ci lid, and placed Oil a 
manually ---~o;,;:t·--,lle1 bcogie taking- it f~_-,_,: L1e prer.eatir.g station 
to the ~o~~:ng p0sition atcp th~ ro!~3. There is na stopper 
control; t~r zro2 nozzles are of 13 mm dia. ~o ~rsu1ac~on ~o~ders 
an: us~d. t'ii!nt oi.i is r:-:etered out rni!nual'-1 ,·,:1to t!1~ h.o:;..d walls 
tc.r lL~Jr :..:;~t 1on. Th~ averase (;<l::;tinq S!1<2•od f~r so by 80 nm 

c•Jt. ':::i har.'1 to 6-
=c~s idera t _e wear 

bili(:t:: i:; L: n;/mi'1. 'lr.e b1:iiets are :1:.:~,-:: 

~f·tt-r .l<'c.;t-r;~;. inst:ruC\2r1~·at}0n is :d:..:k~~J 
ot the rnechi1nl<>tl cqt.;iprr.ent is f::Vidc·nt. -:·h~­

n1n··· :_;ki~1·.•d GfJ(:.-<tto::; in each :-;:-iitt. 
~aster crew co~pri~es 

i..;i-1· ft.:ed;_r,q; this couL.i be 
homoqrnizaticn. This st~tion ho~ever 
mrchanical c1.: .. ::tion. 

inc1 -~ .] Ci•Jtom.1:.tc .1luminum 
ust..-: :-,r so:nc temperature 
i3 i:>ict1·.1e 11ecause of poor 

The cc tech:1r.lcqy is all right as it goc:s. The suriac€! fi.:1ish of 
bi! lc:t.::; is qooJ, too. 

Tr:chn i l . ~ 1 ev.-~ l : 
I< cow:erns the skills of the pr!cs:-;nne~, t_l':F! t~-:h:iical 
lcvci i:, quite ;,atistactory. Cor,sidcrinq t.hat. ':he: s:-.op 
n;w; in three-shift operation t)-;e number of staff 
.::nq.1-1e'J in ri:>pairwork is fi'\irly 1ow <'\nd these: mP.n :ue 
Ji~tributed over the shifts and workria~es effect~v~ly 
nnouqh. 

IJeqrec· ot r.1<1 i nt.::~nance complexity: This i~ medium to hiQh. 
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Failure rates cf crit:.cr..:. ~:1:c"'s:-;~nbl1cs -1 •. ::. i.inits: 
The F:l'...F, t!1e c:~s·.::._0 :-, :lnd tt-!e .:~-.:ti1t-.; sho· ... - considerable 
wear .-ind consequr~r.tly are Fro::? to :-ather frequent 
f."li lures. 

Fi l·"kPr.pin·1 of f,1ilure rate.s: 
Lon :>hce+-.s show fai lurE'!s encot:n~erei. 

M.1 i rit eniln•:r> '.··;t:~ i :1e: 
Routine activities 3re we~! cst~~;i~shed. 

M~intenance prevention: 
Oo'.·:r-.ti':1e i.= 'ised fer prt""!·:ent.a: _•:e n~a.i..nt:enance. 

Skills and PXperiPnce of maintenance~~~~:: 
Most of the repairmen are skille~ 2nough tor the work at 
hand. Machine tool operators can ~~~2qe the ~~nufacture of 
simple sparE parts. 

Maintenance and servicing equipme~t: 
Basic tools, equipment, and nater1~::: .;re available. The 
park of machine teals would dcse~~p c~~lacernents to upgrade 
the o~er-all standard. TherA i~ ~~ 1~~~~=~ic instrumentation 
dnd this is rather diff.:cult rr.: ont:.1:r. ~n Tan;::ania. 

Organization of maintenance and ser~ici~· · 
At ALAF, thi~ is decentralized; ~~c!. i~dividual Division has 
their 01,·:a, t'V•~r: ':hollgt-. L:'.":i+:..~d, r·.-'.::··,_~:-.:u~c~ f:1cilitit.:s. 

Maintenance ~nd servicing tecnno!ogy; Standard practice. 

~;p<•re parts: 
ava i L1bi l i ty 

qu·1 l ity 

ow production of spar~s 

Tools: 

90% ot spares are purchased 
from thP outside according to 
a twc-:~~~ plan; availability 
is rathcc poor. 
Coad !~ case of imported 
Sf:drt-::-~. 

Only 10~, simple spares for 
i rn:'.led i :-it.(~ use:. 
ls not b~ing do~e. 

;:;i?cty .-1ids <ff(; avf1i lab}c i:-. ~;utficient quantitit::s. 
Instrumentation of ctll kinds is generally lacking. 
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B.1.3 Problems and remedies 

~?~_r<lpyard and charge preparation. Recapitulating, the problems 
arc 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 ~ualities 
- optimal scrap blending. 

7.) By cutting or compressing all long pieces of scrap to srnal~ 
pieces (max. 0.5 min length). This can be done through 

- expanding the oxygen scrap-cutting gangs 
- making the press and the hydraulic shears operational 

again. 

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 objectiv~ of ~bove improvements is to attain the followir1 
target values: 

improved scrap density (0.75 ton/cu rn) 
reduced charging and melting times (by 15 - 20 min) 
cutdown in power consumption (by 10-15 kWh/ton) 
·~wer consumption of refractories (by 1-2 kg/ton) 
.. :hievement of standard melt-down analysis of carbo~ 
(0.30-0.40% C). 

~gqi~!ons, alloys, and refractories. The following probiems were 
idcntif ied: 

- As limestone will need additional energy for calcination anJ 
furthermore will lose 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 (electrodes, ferroalloys, refractories) 
cause bottlenecks because of irregular deliveries and lack of 
forex. 

Suggested rectification consists in the following steps: 

Ccn~ider gaining access to a suitable source of burnt lime, to 
rep:ace limestone. Check on the potential of producing soft burnt 
lime at the lime factory near Tanga and hauling it to Dar es 
~~ldam, possibly in rubber bags, by trucks returning from Tanga 
h;wing tr3nsported 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, ferroalloys, 

refractories, and spares 
- power outages 
- its age and run-down condicion; 

- recommended practice often is not followed because of poor or 
nonexistent instrumentation (especially, the temperature 
m~asuring instruments are defective); 

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

- the work 
org;rnized; 

of the furnace crew during repairs is poorly 

- furnace duor is kept open there being no mechanism to shut 

- the r~rbon content of the EAF charge is often low and 
c~rbut1·1tion is done by immersion of electrodes; 

l ~. ~' 

- the tapping temperature is higher by no less tha 1 Jo 0 c as 
ilg~inst the temperature setpoint for the grade of steel in 
~uestion 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 Lemperature measurement, the hi~h 
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 sold, 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) 
electric power consumption (850 kWh/tons) are 
standard. The reasons are steel overheating, 
charging period, and carburization of steel bath by 
electrodes. 

Above deficiencies can be rectified by 

as well 3S the 
higher than 

a protracted 
imme:::-sion of 

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

2) decreasing the tapping temperature to ca 165o~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 te~perature indicating 
system by an immersion pyrometer (on the li~t of suggested UNIDO 
equipment); 

4) cutting down the lining repairs between heats through improveJ 
organi z.· t ion of l3bor; 

5) homogenization of steel in the furnace by agitation prior to 
taking temperature measurements using imr.ersion thermocouples. 

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

- cut down the average tap-to-tap time to 230 win by reducing the 
- repair time by 15 min, 
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charging rime by 5 min, 
ti~e to full melting by 10 min, and 

- refining time by 10 min, 
thus achieving 40 min total cutdown. This converts to 
daily EAF production from the present 75 tons (in 
operation) to 37.6 tons (assuming an average weight 
per hei.it) 

68 

raising the 
three-shift 
of 14 tons 

- r.ut down the specific power consumption from the present 850 
kWh/~ -,n to 800 kWh/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 
kq/ton to 7.5 kg/ten 

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

Casting ladles. There are three problems: 

- 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 ladle 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 60o0 c; 

2) installing a second burner for ladle preheating; 

3) using only three ladles; 

4) m<Jki. 'i efforts to homogenize the steel temperature in the 
Jadle; king measure~ents. 

The objective of above improvements is to attain the following 
tanJe>t va 1 uf-~.s: 

- cut down the tapping temperatures by 10 
suyqestcd when analyzing the EAF process) 
- cut down the specific consumption of high 
kq/ton of Gt~el through extended service 
tundish linings 

40°c (as already 

alumina bricks by 5 
life of ladle and 
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- eliminate skulling thus increasi~g the yield of steel by 5 
kg/ton. 

Continuous casting. Problems are stated as follows: 

- the general assessment of the caster condition is the same as 
th~t of the furnace: instrumentation is lacking and considerable 
wear of the mechanical equipment is evider.t. Neither the draw-off 
velocity nor the solidified strand temperature can be measured 
- ~te yield of molten steel is 1,162 kg per ton of billets; this 
is roughly 100 kg higher than good standard practice. Strand 
breakthrough and other casting failures are responsible 

- cast2r capacity can nP.ver 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 operation. 

suggested rectification consists in the follo~ing action: 

General overhaul of the CC facility, plus new accessories. 
Together with reduced tapping ternp~ratures, this may 
realistically produce a much lower 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 bill~~s. 

QuaJity control. Again, quality control is :10t a major const?"aint 
at present, con~idering that Tanzania is a se .. er's ma~ket. Out­
of-bounds heats ar~ much too frequent but can sti~i cc sold. 
Equipment for mechanical testing is available but the share of 
high-tensile grade where the mechanical values should be 
guaranteed is low (no more than 20%). 

Ma inte1: :ice. Because of low time uti 11 zation, the maintenance 
problem_. which otherwise might be prominent are somewhat hidden, 
but there is a slackness about maintenance, ,_ n spite of et forts 
by mandgernent. 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 compone~ts will be greatly 
facilitated by the universal puller/pusher set supplied by UNIOO. 
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 :n a large steel plant 
overseJs, still lacked prac~ice from a well run mini-steel plant. 
The following training is recommended: (i) participation in a 
subregional exchange program where an ALAF shop manager, 
;,re;erably the present deputy EAF manager, should visit KUSCO to 
learn better furnace practice and main~enance organization and, 
at the same ti~e, to share experience from cc which would be 
appreciated at KUSCO; (ii) on-the-job training for an ALAF 
executive in a well run overseas plant of comparable size; (iii) 
utilization of computer assisted steelworks modeling at the level 
of NDC, to tackle steelmaking and rolling mill development 
issues; and (iv) the GM or an NOC 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 
workpla :e. 

- Togetber with SRM, consider alternative means of t.ransport of 
billets to Tanga. Trucking is expensive and the 1 ·ad is in very 
poor condition. 
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----------------------- -- ---------------

B.1.4 Future expansion and rdnabilit~ticn 

There has been no investment into Al.AF in recent years but the 
development plans are well-defined. 

With a view to projected demand for steel and steel products, 
there is a wide scope for expansion and modernization at AL.AF for 
the 1990-1995 period. At the level cf the Steelcast Division 
covered by the present projEct, the major exp~nsion items planned 
ar~ an addi 1:ional electric arc furnace, a bigger billet caster of 
40,000 tpy capacity, and a section m~ll. At present with ALAF 
having no rolling capacity, the AL.AF billets are rolled to 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 Al.AF. 

Recommended implementation: 

1. Major/general overhaul oi standing EAF. USD 2-3 mln, 1992. 
This is seen as a reasonable first component of a stepwise 
rehabilitation program. If upgraded, th~ overhauled furnac~ would 
turn out all steel required to cov2r the present ca~acity of the 
CC and also of the SRM rolling mill, thus eliminating a forex 
constraint constantly encountered when purchasing billets abroad. 
This of course would benef i r_ :.._~R.V; dirE:ctly and ALAF indirectly. 
The overhaul would have to L~tail th0 installation of a more 
powerful transformer and of intensitication elements (oxygen 
lances to speed up melting and refining). 

2. General overhaul of standing cc. USO 1-2 mln, 1992. This 
should go hand ii: 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 is to 
reach a capacity of 40,000-50,000 tpy for 100 by 100 mm billets. 

3. U8W EAF at the melting shop. USO 5 mln (approx.), 1995-1998. 
At 25,JOO tpy capacity this should be of design not too different 
from that of the old EAF, and would provide the boost necessary 
t~ eventually feed a reconstructed caster without ~ignificant 
c~nstraint on either the furnace sid~ er 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 im~ rtant prerequisite is to find a satisfactory 
solution to ~he scrap shortage problem. 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 is however whether there will be anybody 
willing to do the reconstructing. 

5. Section rolling mill 36,000 tpy capacity. USO 8 mln 
(approx.), 1995-2000. This would make ALAF and SRM more 
independent of one another, would end the haulage of billets, but 
might end up 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 Steel Rolling Mills Limited (SRM) 

Address: P.O. Box 5034, Tanga, Tanzania 

B.2.1 company backqround and performance 

Background. Steel Rolling Mills Ltd., Tanga was incorporated as 
an NOC'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 NOC owned 96% and Oanieli & Co. of Italy owned 
4%. By 1989 the Danieli share dropped to 2% and State ownership 
(NOC) 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 being 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% a~ against YS. 

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 
Plain round bars 

High tensile deformed bars 
Angles 

Description 
mild steel, 12 to 25 mm dia. 
in 12 m lengths 
12 to 25 mm 
1.5 to 2" by 1.5 to 2" by 3/16 to 
1/4" 
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Flats 6 to 12 mm thick and 40 to 75 mm 
wide (presently not in production) 

The company 
bars thanks 

( i) 
(ii) 
(iii) 
(iv) 

claims to find market for its high tensile defor~ed 
to savings achieved due to the following factors: 

great~r bond between concrete and reinforcement 
much lesser overlapping lengths 
total elimination of end-hooks 
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. 

~he 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 nun 
3. Angles 1.5 to 2" by 1.5 to 2" by 3/16 to 1/4" 
4. Flats 6 to 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 n<tme 

Rolling mill 
Wire rod plant 
Drawn wire plant 
Sec. wire products section 

Mode of operation: 

Supplier 

Danieli 
Danieli 
Danieli 
Danieli 

Operated 
since 
1971 

Capacity 
(tpy) 
20,000 

6,000 
11,000 
8,000 

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

Employees: total 375 
off ice (manpower dept. incl. 
security, administration, etc.) 94 
shop (tech. dept. incl. production, 
maintenance, garage, and quality 
control) 183 
others 98 
Qualifications~ 

engineers 
technicians 
workers 
others 

4 
54 

270 
47 

The company h~d expatriates in the · 1970s but has none now. 
Involvement or staif in training programs is desirable. 

For specific mill data, see Annex G. 

B.2.2 Findings 

Condition of production cauioment. The general condition of the 
plant equipment is fair to poor. At the bar rolling mill, heavy 
usage is evident but the mill is fully operable. 

The rehcatin~ furnace is in poor condition. The side door needs 
repair urgently. Oil leakages are in evidence around the furnace. 
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Any failure 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 d01\e locally by 
overlaying and machining, with good results. This is dcne using 
local drmoid electrodes, without preheating. 

The maintenance workshop has sufficient floor area. The 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 incomplet~. This 
equipment appears to have survived years of inactivity since 
delivery in 1981 rather well; it is undamaged and generally in 
good condition, but can never be started up and efficient~y 
operated without external assistance in the supply of the 
remaining about 10% of equipment and at the commissioning stage. 

Raw materials. In a situation of an over-all shortage of scrap in 
the country, SRM operate in an environment where scrap is 
relatively abunjant 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 irregular. 

In recent years, SRM has h~d to cope with shortage of electric 
power, due to rationing and outages. This has an adverse effect 
on productivity but is 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. 

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

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

Process and operat~ The process and operation at SRM are 
adequate, except for the generally irregular 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 furnac~. 
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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 totally uncontrolled. This results in excessive 
fuel oil 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 burner~ 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. Oil is leaking. Fuel oil 
consumption is too high. 

The rolling mill is produci~g some scrap (cobbles and other 
discards) and this keeps accumulating at the rear of tne 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 
remel~ing. Under these conditions, it is poor practice ~o 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 is felt most acutely in SRM's inability to 
repair the billet cutting shears which has been out of operation 
for an extended period. 

Har~ 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 is 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 
cooling bed. 

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

V..o..;.;;o~l~u~m=e,.__,a~n~d=--:e~f~f~i~c~i~e~n~c~y._=o~f~•P=r~o~d~u~c~t.;:;..:..io=-<n~.·The rolling mill is mostly 
operated in two shifts (six days a week) and makes use of t~e 
night shift for all product size changes. The factors which 
prevent SRM from using a higher percentage of their capacity 
include: 



UNIDO DP/RAF/8o,r072 TERMINAL REPORT 

reheating furnace throughput (occasionally) 
mechanical breakdowns 
electric breakdowns 
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billets in short supply (some 5,600 tpy are imported). 

All SRM products are round bars made 0f mild steel (size range 12 
to 25 mm dia.). In 1989, 60 tons of deformed rebars were 
produced. 

The feasible normal mill capacity is 20,000 tpy. 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 

Working hours; hours/shift 
s~ifts/day 

8,760 

8 
2 ( 3) 

days/week 
weeks/year 
overtime 

3rd shift used for 
mill changes/repairs 
6 
48 
occasionally 

total working hours available, GPT (1989) 4,661 

Breakdown hours 
of mill stoppages: 

production 673.5 
-mechanical 627.6 
electrical 252.8 
other 155.6 
downtime due to 

billets 313.0 
~lectricity o.o 
manpower o.o 
other (maintenance) 228.0 

Total mill delays (TMD) 2,250.5 
Net production time NPT = GPT - TMD, hours: 
hours: 2,410.5 

Time utilization, %: 
Gross production time/calendir time 

% 

29.9 
27.9 
11. 3 
6.9 

13.9 
o.o 
0.0 

10.1 
100.0 

53.2 
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Net production time/gross production time 
Net production time/calenda~ time 

Mill output (1989): 

per gross hour 
per net hour 

Mill output targets; 
per net hour 

Nominal maximum 
mill capacity, tpy: 

calculated, 

tph 

3.29 
6.35 

7. 5· 

at 70 % utilization 
at 80 % utilization 

pcs/h 

35.3 
68.3 

2 shifts 

24,200 
27,600 
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51. 7 
27.5 

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 

take the 
done by 

level: 
The technical level of maintenance suffers from lack of 
adequately trained workmen. Likewise the tcoling is 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 

shears apart. Routine and medium repair~ are 
repairmen who are assisted by millmen. 

Degree of maintenance complexity: 
Low to medium complexity. Simp~e, well accessible 
equipment, mecnanically controlled. 

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

Filekeeping of failure 
The failure 
failures of 
of downtime 

rates: 
rates are kept on f J le all 1· ight. However, 

equipment do not constitute the chief cause 
at the rolling mill. 
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Maintenance rou:ine: 
Usual procedure is followed in repair and maintenance 
work. 

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

Staffing in mainte1.ance and servicing: 
Total number of staff 89 

technical personnel 10 
engineers 2 
technicians 5 
others 3 

lal:orers 
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 anu 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 
ane startu~ of the wi=e mill and wire pr~ducts section. 

Maintenance and servicing equipment: 
The park of available machine tools is in good technical 
condition, is not being put to much use, and meets the 
require~ents 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
rne.its. 

Spare parts: 
availability 

quality 

ow~ production of spares 
reconditioning of spares 

very poor, particularly in 
case of imports 
good in case of imported 
spares; fair for ~ocal. 
only about 25% 
minimum extent 
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.uols: 
Most ~ools are not available. There is a lack of aids 
for personal protection, and lack of minor tooling. 
Acetylene gas and oxygen for cutting and welding is 
hard to obtain. 

~efractories ~nd 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. 

J.2.3 Problems and remedies 

l. Storage of scrap. It is dangerous and uneconomical to have 
cobbles and other discards accumulating at the bay and 
·Jbstructing operations. ~he first recommendation has been to make 
~revisions to avoid entanglement of rods discarded from the 
~olling mill. A crew should be detailed to instantly clear away 
tny Giscards: these must be cut to pieces (long bars must be 
oundled, short ?ieces must be filled into drums or crates) stored 
3way to be ready for shipment to ALAF for remelting. The 
difference betweei1 making it irreg~larly and making it instantly 
neans less invo!verndnt of labor, better shop floor utilization, 
and more regular deliveries cf quality scrap to ALAF. Attention 
~as also been called to the necessity of regularly clearing the 
~anipulation area between furnace and mill. This has an indirect 
Jenetit of compensating the loss due to generation of discards. 

A long term solution to this problem is 
establishing a melting capacity at Tanga 
several problems at the same time: 

the 
This 

project of 
would solve 

outlet for scrap which is reldtively abundant in Tanga and 
sofar cannot be processed J.ocally 

- cutdown of expensive trucking aver rough roads 
- clearance of c~jcards from the rolling mill bay. 

.. overheating at the reheating furnace; its operation is 
:0~~lly uncontrolled. There is~ temperature measuring system but 
this has no thermocouples. Field measurements DY a precision 
.nfrared optical pyrometer, t~k~n on three successive days, 
_ndicated average overheating hy 60-75°c (as against the 
.etpcint of about 1385°C) . Consequently, the damage to furnace 
· j ning by pee.1.1ng, burstinCJ, and surf.··ce !nel ting of the 
cfractories whic~ brings about a premature shutdown for furnace 
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... ..c 1_..__r er lL~-'-" ··J __ ,,..c£"cn tt1.e production of 18 days on the 
~:•-·9~ to .... ~ ~~-~r ~e~~~1. This converts to 1,480 tons of rolled 
stcck lest ,t~se~ en 7J~ over-all capacity utilization). However, 
._:~.___ L.i~ ~·-.i.. less is .i.ndirEct and relates to the excessive fuel oil 
cc~sL~ptio~. =f- ?rcbltrn 3 below. The recommendation has been to 
rehatilita~e the r~heating furnace temperature measurement systP.m 
without delay (using thermocouples supplied by UNIDO) and reduce 
the furnace input accordingly, while also throttling the 
~:i:•ob.::-stack gat~:. 

ho~e~er, instrumentation is not everything here: the furnace 
:.r.rcughput .i.s too low for t.he car;aci ty of the rolling mill, 
bur~~rs are inett1cier1t, smokestack is very hot indicating after­
con~us~i0n, and in tact, the entire heating system of the furnace 
shou~d be redesigned and rebuilt.. 

It Las been suggested that the first step, prior to any 
rebuilding, should be to conduct trials to find out whether less 
tha~ ~he full complement of burners installed at the reheating 
furn~ce need be o~erated. The op~ical pyrometer can be useci to 
adv~ntagc here. First of all, the side door must be repaired. 

~he objection that overheatins is necessary for the furnace to 
keep pace with the rolling ~ill is not valid, because regular if 
slowe~ rolling caden=c~ are more ccono~ical in the long run than 
0~0rdting the mill in bursts. 

1. Excessive fuel oil consumption at furnace. Oil leaks around 
r 11rna~e. The average consumption of 99.2 liters/ton of rolled 
stc.c:k "u::; the n lCJh<•:-; <- t!i·1count0red during the mission. The 
-.·..-.:~t. 1 .t>~d good st.and 1r:d <onsunption rate should be about half this 
'::,;oL;--it., 2..c., :iu l;tcn maximum. Hence, with the present 
pi:·co~i.::t ion volume the r;-i L 11 is wa.s cing l'iOO tons of fuel in a year. 
Th1.s is a serious u~~~b~c~ which is bound to reflect in the 
.:i:i l .l.n-.;e ~bt":et.. Keli1e:dy: s0e Problem 2 above but also, throttling 
~o·,..r,, tuel 011 in1)ucs wht::1 clw rolling mill is idling, and repair 
~~~ls dnd oil ~ines ~~ ~cup oil leakages. 

-;. !·:ec.1a .. ic:il ct.i(.; ,,~,:,ct.< . ...: breakdowns. These constitute 27.9 
, l .1·i ot tot'11 J~.;·w,.:..i.:1~.!, r&:!specti·;cly. ·This converts to 

'" :-:,,.;. L;~ anLl ..>.·.<: -.1 v,t.il workin-.:; hours availaole (GPT), 
-' .. · .• c,;c.i.v'el.y. C.-:>1::..;e!·..:1::~·11·:" t-.=:-·J<:':" v<-1lue~:; ror a mill of this kind 

· .,_•u ~ 1 ..: :, dn'J 2". iit:riC'", t. .. ..: product. ic.-: lo.:;t on ti.is account 
:-...!»t:; ;_0 2,'J.),) ~.:;n~; .111nu1l~/ (bd~;r..!d on 70'~ over-all capacity 

..1'.~ii :.::tLi.u.1 1 • 'i.hu :JniVL::-~;.d hvd::<lulic puller/pusher zet and the 
tj'.···:~. i_:. i:1 . .;tcu.1:t.:f1t:..; .;u: .. ,J1.L,,,__: ;,/ U!HDO should be able to pull the 
i.i:. ! 2 r:,)VJd:.J:_; ~l1c tur•J•:'.:. 11·iluc·s. Also, the Atlas-Copco compressors 
.,;--,,.;1, -· .. t!:ul the tiltinr1 table of the roughir.q mill and the 
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.:~cting shear~ ~re in crit1cal condition but here the repair is 
beyond the scope of possible UNIDO assistance under the present 
project. 

5. E~ectric ins~rumentation is iacking Out of the various 
electric param~t~:::-s to be measured. the one which h~s 
considerable impact on the reliability of equipment and on 
mainte~ance is the iusulation resistance of electric motors. The 
impor~ance of the parameter is underlined by the fact that the 
company's raain~enance workshop does not have the capability of 
rewindiug short-circuitec electric motors. The breakdowns that 
can be tra~ed back to absence of measurements of electric 
resistance acccunt fer as much as 2% of unplanned downtime. This 
is worth 300-400 ~uns of rolled stock depending on the over-all 
imprcvement ?eac~ed ~ut, of course, this must be included in the 
ovcr-dll loss ~u~ to brea~downs as estimated above (cf. item 4). 
It is re~ornmendec tha~ the insulation resistance meter supplied 
by UNIDO be usec regularly to take measurer.1e~ts of the insulation 
resistance cf all electric motors at the ro.i.ling mill. The other 
electric ins~ru~snts fur~ished (disital multimeter, 
ammete:::-/·1oltmeter} car1 a.i.::;o assist maintenance, not in that it 
would direc~ly reduce eiectric failures out rather, in speeding 
up fail~re ~ocalization and identification. Hence, this 
instrument~t10~ is an ireportant element of preventative 
maint.;;n-3.nce. 

6. Sho:tage ~f spare ~arts, tooling, and auxiliary mechanisms. 
This wes ailev1~ted by putting on the list of suggested UNIDO 
cquirmeDt ~he Jniversal hydraulic puller/pusher set and other 
~inor eguipment for maintenance. Conservative estimate of the 
JsefuJn~s3 of this set of equipment is another 2% of production 
because of h!gher performance of the mill, plus energy 
conserv~t:on and labor savings (cf. next item). 

7. u:llGt cutting shears is out of operation. This could never 
~e reoaired locally without the universal puJler/p•isher set 
~enti~ned above. Shears out of operation means flame cutting of 
l~illets w~ich is poor practice and is expensive because it is 
t:nE!~gy <.tild labor intensive. The costs of shearing can be 
,_,~:·.i1-1J'.:·~d to ~ea.slow as 109~ of the flame cutting cost!:i. 

:10 spare ho~ mct~l ae~ectors. This is an important element 
· f rn1ik a~toma~io~, with cirect influence on mill pe~formance. 
·.r!W hot met'll detec'.:ors we:r.e put on the list and supplied by 
·;NIDO. The majo~ imprcvecent achieved by this signalling and 
~ctiva~i~g elQmcnt is improvement nt technology and stand~rd­
~ zation o;: production (uniform billet length). The loss of mill 
:.hrou9hput: due :-.o i.1acti .tc detectors hc.ts in this case bc:en 
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-·------------------------------

estimated ~o C<;1wert to 300-400 tpy. 

9. Hard physical labor remains a problem. This problem is 
particularly ?r~~ounced in handling of billets; also, there are 
nc repsaters o~ the front side of the mill. It is recommended to 
install repeaters on the front side cf the mill (for oval cress 
sections) whe=e hard physical labor is presently required. 
Installation of =epeaters must also be seen as a significant 
safety at work factor. 

The p~sher at the reheating furnace must be repaired, to 
eJ_iminate manual discharging of billets from the reheating 
furnace. The =ecommendation to pay greater attention to safety at 
work alsc applies to personal safety aids. 

10. ~imited reheating 1urnace throughput. This problem, already 
urgent, will be even mo~e so as the improvements as per items 2, 
6, 7, and 8 are accomplished (cf. "Future expansion"). 

11. Shortage of biilets (imports). There are three realistic 
ways toward improvement; imports from ZISCO, higher production at 
ALAF, er a cc facility at SRM (cf. "Future exp-:insion and 
rehabilitation"). 

12. anly one crane in the rolling mill bay. If the third shift 
were int=oduced, this would not be enough to serve the hot mill 
(mill ~hanges) and the dispatching 0f rolled stock from the 
cooling bed. Consider installing another crane. Also, with a 
single crane a c=ane failure will stop the whole mill. 

13. Uneconomical transport of billets from Dar es Salaam. 
Haulage of bill2ts from Dar es Salaam to Tanga by trucks is 
costly and alternative means of transport should be examined 
(coas'tal vessels, railway). It has been recommended that this 
issue be addressed in a broader context, in cooperation with 
local port authority and municipal and/or other company 
interests. 

14. Power rationing and outages. This has a significant, adverse 
e:1L1~c-: on production but is outside company responsibility. 

Rac~pitulating, it is clear thac items 2. 3, and 4 entail the 
most significant losses of production, while ite~ 9 is most 
important for the health and saf~ty of the workers. 

Quality central. There is a quality 
l~bora~o~y with a tensile tes~er. 
avail~b:e in a limited sel~ction. For 

control department, and a 
Basic measuring tools are 
the given product mix the 
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~uality 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 apparatus, by expanding the crews, and by training. 

Training. There is no expatriate management but t~e local 
managers are quite good, with sufficient experience. Training is 
required in twc directions: for stcnding operations, and for to 
operations of the new section to be commissioned. The following 
training is recommended: (i} 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 SRMj while, at the same time, sharing with KUSCO the SRM 
experience in the area of roll renovation etc.; and (ii) on-the­
job training for a SRM executive in a well run overseas plant of 
:::omparable size. 

Recapitulation 
utilization at 
figure that can 
implementation 
above, is 60%. 
the supply of 
development. 

of capacity utilization. Present capacity 
the rolling mill is 51.7%. A conservative target 
be achieved withcut major investment, through 
of the recommendations and measures outlined 

Beyond this, there are considerable reserves in 
~a~ material (billets); this is a matter of future 

B.2.4 F~ture expansion and rehabilit~Lion 

rhe plan5 for SRM, Tanga had to t, ->dif ied considerably, due 
~ainly tc the ganera~ setback in e early 1980s, but now as 
~ef ore they have as their prime target the commissioning of the 
j~a~n Wire ~nd Secondary Wire Products pl~nts. 

he pr~sently entertained development projects have been worked 
0ut to considerable detail. According to ~rsco, the ~emand for 
·olled products in 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, 

.crows, and bolts. The projects tor starting up the wire mill and 

.ire products section shouJd be reassessed and the best project 
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speedily imple.:lt?nted without further delay, seeing that 
misjudgmen~ o~ the viability of earlier commissioning projects 
has already cost the company a considerable share of production. 
The project proposal presently considered is by Oanieli & c. SpA 
of Italy who are the logical partner having supplied the shop 
equipment. The proposal comprises delivery of missing components, 
final erection, commissioning, and spare parts for 2 years. The 
entire project would then be to the ~une of USO 12.5 mln, of 
which USO 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, Aust~ia. 
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 proJucts. 

According to latest 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: 

Old 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: 

l. Completion and commissioning of the wire mill and wire 
products section. USO 12.5 mln total costs, 1991 (with production 
picking up untii 1994). The scheme outlined above is strongly 
recommended because of 

~ linkup with previous installation 
- high demand for the wire products 
- adequate !inancing 
- bridging th£ inactivity gap which inevitably, ~ould reduce 

the equipment already installed to scrap within a few 
years. 

/.. Bar mill rehabilitation to 30,000 tpy cap~city, 1992-1995. 
rhis involves mainly a new reheating furnace, plus rolling mill 
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train revamping (but not any new rolling mill stands) worth USO 3 
mln. A second crane should be installed. 

3. New EAF melting shop of 10,000 tpy capacity (1996-2000). 
This relatively modest projec~ involving a 4-ton or 5-ton furnace 
would take care cf 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: USO 6-8 mln. 

4. New EAF melting shop followed by a billet caster of 70,000 
tpy capacity (1996-2000). This development, entertained by NOC, 
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 AL.\F 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 Laminaqem s.A.R.L. 

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

c.1.1 company backqround and performance 

Background. Established in 1955, Cornpanhia Industria de Fundicao 
e Laminagem (CIFEL) remains the only cast steel foundry in 
Mozambique and, at the same time, one of two Mozambiquean r~lling 
mill 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. 

Basicall}', CIFEL comprises the foll.owing production departments: 

- bar and rod rolling mills 
- wire drawing shop 
- foundry shop 
- mechanical workshops. 

Range of products. This includes 
mill rolls and other ferrous and 
maximum weight); round bars 6 to 40 
mm; rolled and drawn wire 1 to 6 mm 
annealed); exceptionally, flat bars 

foundry products (sugar cane 
nonferrous castings of 5 tons 
mm dia.; square bars 12 to 50 
dia. (brig~t. galvanized, and 
and cold deformed bars. 

Company performance. CIFEL experienced a rncce or less constant 
decline in production since the early 1970s. This ha5 been 
dccornpanied by a general depreciation of the plant. 

~apacity utilization is very low: in three-shift operation!, the 
company turns out no more thar, about 5, ooo 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: 

Ingots 
Hot rolled products 
Cold rolled/drawn products 
Steel, iron, and non-ferrous castings 
Other products (machine parts etc.) 

Production of rolled stock by destination (tpy, 1987): 

Capacity 
(tpy) 

500 
40,000 

3,000 
4,000 
1,500 

Total 
production 
7,923 

Internal 
consumption 

1,000 

Domestic 
market 

6,323 

Export 

600 

Annual production data by major production shops (t. . . ' . 
Plant 

Bar mill 
Wire rod mill 

1985 

1,338 
1,351 

1986 

816 
924 

1987 

5,068 
2,855 

1988 

2,799 
2,313 

Balance sheet components (fixed ai;sets, depreciated): 

1989 

2,469 
1,437 

production facilities and machinery US $ 450,330 
buildings & other 399,224 

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

Production cost estimates {US $/ton): 

89 

material & energy 
tools and expendables 
maintenance 

Bars 
315.3 

11. 5 
106.0 

Wire rods 
322.8 
10.0 

107.2 

Breakdown of maintenance and repair costs 
production facilities and machinery 
buildings & other 
TOTAL 

Sales {US$, 1989): 
domestic sales 
exports 
TOTAL 

32' 000 
290,000 
620,000 

(us $) : 
333,466 
83,900 

417,360 

~arket environment: Captive market, fixed pricing system. 
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Foundry {cupolas) 
EAF 
9ar ;:all 
1.-:ire .>:ou mill 
h'ire dra\1_;_ng mill 
GdlV~n~zing line 

Product 

~li 1:-e rolled 
'."'\ou;id b.:i rs 
:Jr.:twn wire 
Cast iron 
Stc"=l 

TEill·~IUAL REPORT 

Supplier 

R.S.A. 
Danieli Italy 
Oanieli Italy 
Danieli Italy 

Ot!scription 

up 6 to 8 mm 

Operated 
since 

1955 
1963 
1961 
1958/1971 

Ui) 10 to 50 mm dia. 
up ~ to 16 mm 
Ci:-'t1ngs 
castings 

Capacity 
(tpy} 

1,500 
500 

20,000 
20,000 

3,000 
700 

90 

:ion:-2rrous c:tstings bronze & brass (for sugar industry} 

iound~y: one-shift op0ration 
il~l nill, wire roJ mill, wire drawing mill: three-shift 
')r:·~::-ati.on 

1:.r: p · 0·1·.:::c~;: 0tt.ice 
:.;hop 
others 

1-: 1 
459 

b:f ytulification: engineers 
technicians 
workers 
skilled 
unskilled 

1 
49 

70J 
216 
487 

· • · hi:: ~t'!t.::n thctt mo;(! th.:.in b.:.ilf of the total workforce are 
. -: ;,_. '. i.t;<l 1-1orkers. Ti • ..:r•: i::.. one gr-actuate engineer .in the 

.: .. 1.~·"J'-''"'~11t. ~:aruqt:tnc:nt is hamper0d by serious external factors 
D~t .1lu0 by th~ disjunct nature of CIFEL's producLion shops: 
: ,.JwJ;-:, :·.c.is lit.r:Lt:.: to contr.:.bute: to rolling mill, the production 
ct :n.!c:i1ned pc..1rts i:.; ~;qi<..1ro..1t2 from the other shops, etc. Hence, 
l 1 .. :· ,;;,i;·:-.iny . ,~~ ;·.1:;t.ructur.:: L:; r,00r. 
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. ~ "'E'indir-gs 

·."'._Q::•1 : _ _:_Qf::__of nrod'.lct i 0:1 eau i P!Tient. The general condition of t.he 
?!~n~ c~uip~~~t is poor. ~his judgecent applies particularly to 
th~ cc~dition of the produc~ion equipment at the wire rod mill. 
~he ~~r ~ili is only producing irregularly. The wire rod mill has 
been c;,:t :)f operatior. for a considerable period. 

0 ut :)f the two, the bar nill is in a relatively better technical 
~ondition. At the bar rnill, the general condition of equipment is 
00~:~~nsurate with the years of service and with utilization. 

~ r1•noer cf n~jo~ constraints relating to the condition of the 
producticn and ~ux!~1ary equipment were identified: 

All t~e side burners at the two reheating furnaces are 
inoper~tivc. The furnaces arc stripped of any temperature 
con~rols a~d indicators. The draught conduits are so designed 
t.l""'.c. t the 1 urnace prtC;ss;.ire cannot. be control led. 

Loos~ and worn guides at both rollir.g mills cause the blanks to 
frec:•->"ri,:;y ri:n oLt:, as docunented by the. heaps of cobbles and 
n'J•:"cts c,c;.::~;ide the rolling r:.ill nays. 

J,c·/ tr.i ilui_·.,-! of eleccri1~ eq;Ji.p:r,cr.t (motors etc.) is bound to shut 
J0~n r..he plant, becaus~ G~ lhck of instrumentation. Same as at 
~R~ ;n Ta~g~. the in~bi1 :t~ to ~casure the insulation resistance 
·,"- ,:··_c:c.ric r:.otor~:: i,;as ."il:-:o identified as a major cause of 
·;;-.-,;- ·._,~:,·.::; at. CIFEL. 

-.r li.t,; -., i.re .::-::.d r..i l l, t!-ie; electric r..otor drive of the roughing 
~~i~ l 2tana hrGke down hccause of ingress of water (free exposure 
•·r:, :- i :·,_'.: i11 ·..:hi le th•: lea}~y roof was being repaired). Tne 
-~ !. :::~:· ~c :r,c,tor <1t. the: L.1r r.1ill was lost in 1989 due to the same 
.-,.~ l .~·..:. :..nd :~(.;!"' t.hc :...:11::-l~ r~·.~1~~cn. 

•Jn~ont~a}lci in~rcss of water appears to be a general problem 
" .. >· ".t._,; Wct!j <d:~c., dc;t:.E:cted jn tne fini~;hing block oil tank. 

:) .. ::-ents cf chl'.)riGc::~ '-!.1d r.1e:chanical impurities (scale) in 
'·. ·,,, :-:q ·-'.l!:.•~r :.r£! :-•:.;pon:_;,_blc ror the lcw service life of slide 
;._,.; 1:~Li1ljS. lri!.>ufficle:nt coolii.~J ot the roll r1rooves wa~ witnessed 
, .. ;:·~ ; 1;- 1:i: L: - r..he wat2r sprays were directed to outside the 

·,; ... _ i-:, r ·! •t•:' of th1: r:o 1 L~. 

;;:~~ ·r l inter:il•~cJjatc~ tr.:tin of the wire rod mill is in very 
:ic·,;· ,-,;it~icJn, 11nr:'lt.:r:;i.ze:d, <ind badly corroded. 
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Buildings a-e in considerable disrepair. 

!<a•: ff,, ceria ls and pov:er. CIFEL is fully dependent on imports of 
billets. The major facto~s responsible for the shortage of 
billets include 

- shor~age of forex 
-- irregular delivery due to transport difficulties faced 

by t.he country. 

Some years ago, molds for pencil ingots were supplied to CIFEL by 
j t::~hnical assistance program but the production of such ingots 
an 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 th3t it would hardly alleviate the shortage of 
billets. 

In rec0nt years, CIFEL has had to cope with shortage of electric 
power, d:1e '.:o rationing and outages. This has an adverse effect 
00 productivity but is outside company control. 

The ~ill ~as often had to be shut down for protracted periods due 
to power outages,. Rationing of power can be offset by appropriate 
prod~c~ic~ planning but there is no defence against outages. 

process and oneration. The process and operation issues at CIFEL 
cann~t b~ addressed properly under conditions where the plant is 
operating under too ~any external constraints so that the 
~p0r~~1o~s at the individual production shops are only irregular. 

~his irregularity in itself reflects badly not only on the 
:ondJt~on of equipment but above all, on the operating practice. 

~hcsc Js~ues arc discussed elsewhere; out of the immediate 
ur0c~!;s and operating problems diagnosed, the following two were 
iU~ntified as being or considerable importance: 

J.'he turnace bottom is ;.ot being cleansed of scale. In case of 
;1.J\1er c,Ln>1y~, billctt; are left in the furnace; this has the 
:,;;·:: : ·•" n.:;"" of slowing down the heating up of the furnace and 
1:.1:.;:cr.~. t::zce~~sive sc.:ctlir.cJ i:ind warping of the billets . 

. :-:lms- a~; at thi:: ott,er plants, there is no offgas analy.::>is at the 
~neac~ng furnace ~t CIFEL, with the consequence of running the 

turni.1Ct..! cori::;t1ntly with an cx· ,;s of air, this oxidative 
~~no;>piH_,. e d.1;ni:tging both production and the fu:-nace. 
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Mech~nical m3i~~~nance also is a constraint, because of shortage 
or spare p~r~s, tooling, and auxiliary mechanisms. Some 8C% of 
spares have to be made at the plant. There is no mechanical 
device such as an universal puller/pusher which would assist in 
dismantling machinery for repair. However, the fairly well 
equipped rnechaPical workshop is often idle ~ecause of the ve~y 
low p~oduction o~ castings at the CIFEL foun~zy. 

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

~/olume and e:f iciency_of production. Low and decreasing volumes 
cf productio~ as well as inadherence to annual production plans 
3r2 ty~ical of CIFEL. 

Productio~, tech~ological, and cost data are well kept and even 
compu~erized, and management are well aware of the very comatose 
situation of the rolling division of CIFEL. Indeed, this 
sit:1a~ion has become even more aggravated whEn contrasting 1988 
anc 1989. 

The bar ro~linq mill turned out no more than 2,470 tons of rebars 
in 1989, as against the target of 10,000 tons planned (which 
agaiD would be no more than 50% of available capacity) . The wire 
rod mill produc2d 1,438 tons of wire rods, as against 5,700 tons 
plctnned, and was shut down completely for a period of four months 
in 1989. 

rlence, the capacity utilization has been very low indeed, 
sore~thing like 10-20%, regardless of differences in true capacity 
as deterillined by various estimating techniques. 

·[·he positive factor at the bar mill is that it is capable of 
processing not only 80 by 80 mm billets but also 100 by 100 mm 
s~ock. This widens the scope for purchasing billets abroad; for 
(!XaranJe, a siz~ble quantity of 100 by 100 mm billets has now been 
in stor: age at ALAF. Dar. es Salaam, 'l'anzania for: considerable 
;;.ime: unsold 

"': i:, r c,•iu ct ion 
_c., L!nst 1 itable. 
·, .:; ;,,.~-.) v/ht!re 
;·1;:(1$00 lS tha~ 

:~; t1.-,t..:lt to 
_, 111;1 L J. • 

is iriefficient, and ineffective. The product mix 
The bar mill is rolling low-diameter bars (12 and 
th~ wire rod mill would be more effective. The 

the wire rod mill is more complicated and more 
st~rt up consid~r:ng that th• production lots are 

. 0w r.r:oduction and low output manifest themselves by very high 
:0cr:if L~ consumptions ot mdtcri~ls and energy. To produce 1000 kg 
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~t b3~s 0n the ·~ mil~ 3nd 1000 kg of wire rods on the wire rod 
.r.ill, ~he co~surr.p~ior.s of billets are 1217 and 1525 kg, 
:espectivciy The iucl oil consumptions (at the heatin~ furnaces) 
dre lq~ and 330 liters per ton of production, respectively. 

fhree-5~1f~ operation (on both rolling mills) seems hardly to Le 
Jarra~~ed in a situation where the output is less than what could 
~e ~a~e in ~ single shift. The time utilization on either mill 
~uns celow 20~, and the figure would be even more alarming if the 
;onsiderably higher true mill capacities were t~ken into account . 

. '.::op!_._:, who are k"e,t:-.t idle could er.gage in cutting the scrap and 
~idyi~g up. Also, ?reventative maintenance could proceed without 
:1rr.e ccr.strair.t5 Reconditioning of the crane wheels could be 
ion.e locall:;. 

«:IL:. U·!'ILIZATION, BAR MILL 

~aiendar cirne: 365 x 24 hours 

.ork1~g hours: hours/shift 
shifts/day 
days/t,..'t:et 
'.-:eeks/ye:;.-:: 
overti1:12 

·:otal ~orking nours ava~l~blc, GPT 

· r-e.'1 r:c.1 c•..;n 
:r ~111 stoppages; 

production 
r.i.::chanic:1 l 
ele:ctr Jc.-1 l 
other 
d0wnti::i..:: due to 

billets 
cJ.ectr.i.city 
CJ.~::.; 

t UC: l 
w<1 r.cr 

• t ;.1rJc:~(:tior. tJr .. e:, C~l·L - 1 1 !·~~J, hJurs: 

. "",. ;~·I~ i 0.•\t i :)r.1. 1 _:._: 

,.,_ . :~q Lr,,~r-:; <1vc1i J<11,'.e/r.:ilr:nddr time 

8 
3 
6 

8,760 

4£ 
occasionally 

hours 
809 
490 
559 
991 

1,155 
46 

153 
J9 
31 

.;,201 

5,280 

989 

o, 
·~ 

18.8 
11. 5 
13. 0 
23.2 

26.9 
1.1 
3.5 
1. 0 
1. 0 

100.0 

co. 2 
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·~et Pt -.xi~·--. :::::-. : i:-:t:!/"1orking hours ava iiabie 18.7 

ill o:..;q-.ut. tph pieces 
p~l 1ross :-.cur 0 . .; 7 3.7 
p~r neL- ~1...:iu::- 2.5 10.0 

·~C! x. , . . 
;:-at2 J.:. r.l.':l dia 7.1 57.6 roj._J.J.r.g . 

·I ill ovtpu:: ::a:;:gets: 
per .;,rc,ss t1our 7.5 (no-:: ;;>ossible with 

exis~ing product mix) 
.ill ~apacity, t~j; 

1 silift 
. .::tually vla!lneri 
~alc~lated at 70 i tine utilization l2,100 

ar 80 i ti~c util~zat1on 13,820 

3 shifts 
10,000 
36,300 
.;1,500 

:a.paci:::i· ca:!.cul.=.:t..:.ons based on a hou;:- shift, 6 days/wE:ek, .;a 
.eeks/y~~r. output 7.5 tp~. 

·ILL ~TJ.I.IZA':'IOU, WIRE Mi.!:..L 

·Jri--:inq ~.::i1irs· 1-iou::-s/shirt 
3h1fts/Jay 
days/'..;(:e}: 
•,;o::.c:k·~/year 

over~ir..e 

" :"' i J ; •; t 0 [l p ;1 CJ'...:$ ( 1 9 8 0 ) : 

r., . 

ptuduct:.i.on 
nc:chan ;_c<.1 l 
0li::ctric<1l 
Ot:.he::r 
do·..:rt 1 r..0 due: t~-... 

[,_ ! i.t_'.t~~ 

t:.: .1.:.:.:tr ~c i L'/ 
1.J' 1 ~~ 

..-.~ r ~ r 

8,760 

8 
3 ( 2) 
6 
.a 
occasionally 

5,415 

hours 
788 
788 
3G7 

2,0Gl 

'.-23 

:.V1 
'10 
(, '/ 
2·,· 

*~I 0 ~ 3 

'~ 

16.2 
1 (,. 2 

·1 • >j 

.; 2. 3 

12.0 
=~ . ;~ 
1. ·, 
' . . , 
0 . • J 

lfJO. 0 



l;!HDO I)".":,·;.: • .:..·. : -.: '-. 

~;et.. ~roduct; 0:: -::.i:-:-.c (GP-:' - T!·fJ}, hours: 
l'i::.~ utili::(:.:- 1 on, '"":;: 
~orki~s ~our: JVailabl~/C3lendar tirn~ 
~et productic~ ti~2/workinJ ho~rs Jvailable 

Mill outpu~ (1989): 
per gross h.Jur 
per Pet hour 

Aax. ~ciling rate, 6 mm dia 

:!ill caoacity, tpy: 

9resently planned 

tph 
0.27 
2.56 

6.4 

pieces 
2.7 

26 

65 

1 shift 

calculated at 70 % tiMe uti~izdtion 11,2~0 
at 80 ~ ti~c ~tilization 12,900 

96 

562 

61. 8 
10.~ 

3 shift 

10,000 
33,870 
38,710 

(capacity calculations based en 8 hours shift, G days/week, ~8 
.:eeks/yeJ.r, and a r:iill output or 7 tph; the yield irnprovement 
2xpected due to raore stable produccion is approx. 1,285 kgjton) 

.;tatus of r.i.ainte;ian.::e dn:i st.c,:-vicing_:_ 
~echnical level: 

The technical stand~rd c! Odintenance is relatively 
gcod, particular!y ~s concerns the machines and 
equipr.icnt ava ~ ~<1bl c,. s:-.1res hol..'ever are lacking, both 
for- production f<~ciliti,~s anc.! for .:.iuxiliary/service 
fdcilities. Sorn~ au. of ~p.:.ire parts are rnanufilCturcd at 
the works. The ~aintc~.:.in~e dept has not the funds to 
.:?cquirc spccia l :.;pares s 1]ch .:...> bearings, gearings, 
~le:ctric ~otcrs, ch~ins l.:tc. Dl.:livcry of such p~rt~, if 
purchased, 1~ rather slow. There is u shor~·gc o( 
~ooling and auxiliary ~echanisms. The chief drdwback is 
a lo~ capacity utilizil~ion at the rncch~nical workshop 
wnere castings and Vctrious m~terials arc in short 
sup~ly and the scope of work is rno~tly outdated 
ra~chines fnr fdrmcr~. There is no designing d~partment 
and no unit which would concern itscl! with future 
ckvc lopml!nt~. 

0 ;r~~ or DdintL~Jncc complexity: 
rJ:)t very hiqh; th'.: prodllction r'ocilitie::; arc t.Jirly 
:;i/.r)l(·. 1,.;i.:.~:out .1uL., .. o1t ic ,,nd elt:.:ctron1c c·lcme:nt:;. 

, ... r(! r-1'::.t·~; ot c; ~t .• ,;.i I :,1JLc1:.c;l.'..~1bl ics ...ind unit:s: 
:;:-,c.r·.ir1c·:; ::,t inrn;t. :::.1teri,Jls L)nd cn0rgy underlie the 
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!:: : :,._ d.J!,..'nt:i:~.12 1,;i1ich however is used for prev-
.:;: ':.:n: . ---~ ::-.. 11.:-iten .. ir:ce. Hence, there are no bottlenecks 
..:.:1 :u...i:..--.t.'.:::r~~:ncc. f!ig:Cer- faill;re rates <1re encountere:i ..:it 
t~~ ~ .. .-iri! r:.~12. ~.:-oduc:.: ... :; coi.ls. 

Filekeeoing of [3ilu~e r3tes: hjequate monthly fiiekeeping. 

Maintenance !ou=ine: 
The ~reduction process is rather intermittent. The 
repairs of equipment are planned and o~ly exceptionally 
have ~o oe dcne tallowing breakdowns. Because of t~-.e 
irequent mill scopp~]es (lack of billets, outages) the 
repairwork ~roceeds slowly and the productivity of th~ 
aaintenance ~en is low. 

Prevcnt~tive mainLen~n=e: 
This can be dc:.e: 
tir..e, with all 
adv~rse effect on 

thorc~ghly because there i~ enough 
th0 downtice. Th~ stoppages have an 
furnace lining which peels off due to 

Std.:::!1.:- in r:,~i01ten.:1nce d!"..J ~;<"rvicing: 
Tot~l nu~her cf staf t 

~~cnnic~~ ~~rson~e~ 
c,:1g.lr.t":t·::::- j 

techr.ic.:ic:.ir:s 
idb'.:lrers 

~ech. ~0~k~hop & fitters 
e:.lcctrici:~ns 

f~rn~ce Lr:~%lay.-::=~ 

0t.hers 

:;::~~~:: -!nd :_::-~pc::r1en..:,~ of ;:-,~intc~r~nc2 st~1ff: 

122 
12 
l 
11 
110 
38 
'2 2 
6 .... 

:·'.o:~t. of er .. ~.-:". ?.re: untc1in .. ~d but wit!". some skil!s in 
~ • .:.:lE:ct.::'1 p:::-cdt.!~-:::;ion:::;. There are: few r.1t.~!"• with eidcqu:.1t:.-:: 
tr.:lininq ..ind 0xper-i~i.C.:' 

~-: • i !lt en.ince .i ;;ci :.;er.:. c .riq cqu i.p::-t:·nt:: 
·: r1c :'.\ach l :1i:~~ ..:nd ·~<:-; ipr..ent .ire not up-to-date tech­
n1c<1. l ly \in~;t,_;_:~.1 .';·,·~-l':J60). The r:iac.:hinc tool!.; <irt.' 
.,,. .;_; ... l : . . • u: ~ .'1 i ; -, , , , l r r. c ~ · i:. , .i ~1-i d: i 1: qua t e . 

.:-,.-~!d:1~:~.iticr; of r.\<tintc,:1 .. :1c:e .,t· .. 1 ~crvicing. 
Ct:nci·.l.liz._,u CJ:"•J.1ni:'. :t i(Jn, :.;upcrvi:::;cd by Chief of M~1iri­

':•.n<1nc~ Di·~·1::.•..in. ·~!1<:rL! ;ire three Of!p<1rtmcnt Chief:.: 
!cunJry, !;olLnq 1·~i::.;, ~1n.J Annealing & Mcchanicdl. 
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sc~ndard practice. 

peer 
:~veragc L:- £~1ir 

2 Q ': 

cainly rol!ing ~ill ro:~s 

.:-.:.:::_::: s:-.:::::.T~·'J~.5 .;.:;_::; pc.-::r ;,·.;:1i::..ability for ::!OS~ groups cf 
~c~:s. L~cK ~t ~2~suri~~ instruments indisper..5abl~ fc~ 

e~~~~~ical ~ai~~e~3nce. Dia~noscic toois non-e~ist~~~-

: i ::-.b~:. ~.· .. ; -~, R. s. ~ 

.M. • ' and sw~den. 

2.:.3 P~oblams and r~m~cti~s 

. .-.,; ;,:·~:.l.:::::s fa~0.:i i.1~· c:::-~~:. :::·._ c~~-.\·0, lo:-.g-term, and serious. ;..~ 

:~h·~ :<·,·:.:.:l of ~;Ui_v.:. ·L.::1: ,,:;0:-:.2:.:..:.~1.1s they are discussed above i:; 

~h;..: c:L!~;:_t::::- 11 :~ •.• ~~::.:-J~;'' .... \-:.. ~t J~·~·~ .. -:!."dl lt:=~Jel, the}· are brof:.c:n dv·,,;:--.. 
. ~ n(l a ... : .. -1 l v .~ '":~ be:: low: 

oue t:....J ~ s~c:~:~0 ~t f~rL·X ~nj 

~!'- - ~; ~ ·~: .. !: • :.'..!:7~ --~=.·.: ~-· .. : .:.. ~~ii~{ :::...in be 

tne paramount proble::i for 
aggr~vatcd by logistical 
obtained by ~ddir.g oth~r 

-. ) 

,- . -....... 

.- • f ~ . ~· ... 

.. ' l - .t 

. .. !·_,,:-~."<:. t::J the c..r,2 frc::-. ZISCO; one such sour.::.:: 
~r''" '.".'.i:.::·_-::r . .i.s d ·rocJ.: of billets lCO b:r· 100 -~ ... 
. ·\-.·· .. but CIFEL 

there 

cou.'..d, 

Vd."j lit. t.: t:: 

! '.):,.' 'lr.:1 ".'!0c~.-: '·· t:-.:: voh.1:"'•":; of product.ion, inadhe:rcnc.:: tc. 
;,, . r-.rt:·1.:.:tic:--. ~.,~ ''··· :n.:t ~ i.:-:icr-.t pro~uction. Thi:::. i~~ t;,.;, 

.r .. _: ::·) 

.... ._. , t l 

I i_ - ' '. ~- , r • • . , 

r . . .. .. '. : ... t.: 

•. .. ... :·.l·!r, 
. ': f .:::ctc:d 

i .. ~ n:~t. to ri1i:.!:y .i.i~ .. -;r•· 
c:;n,:.::ntr.itc prc.:.!l.:-.:t. ~.-,:-. ... 

:-. J' po·,:t:: r di::; t l:r-b.1 r1c..:c:; • 

.. »L~s t net :~upr,r~!-:~; an 
·~.:-ve sh~tt.~, t·'.:.-·r1 ,~. . .. .\_,;1, t·;·...;v1 ... 1L: ... 1 

~- 'L/ ! ~-. ! . : r , l :, • ~ ... ·~· ·:· • tr., ::·J.:torc.::. . . 
• \....- 11 

\ . . • ............ . 1 ... 

II ... ~:. ! . : . l '•• U • '! l.: :.. 
. :.,. v~:r"/ lo·..: 

.. .. .. to 
1(J('• :.c re 

y i~· ld ~;rec it i •·d ,1 nc·; .. 
v~ry iG~ output. I! the 
c.in C.J,· co::-.b.i.n.::d wi.tr. ,, 
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~:.::::;:_:_..:.·:ed :..::-:e:: of pr-eduction, the yield c~1: te 
_ J ~-- ~L~ .. -. ~- : C .._! l l r 

can 
the: 

te remedied in the s~:e 
draft conduits is d p:.-e:-

t .. 1r:i~~ is :,OS ot pr~sf!11t: consu:r:pt:.!.c~, 

ot the f:.lrnaces. 

·--. l'oor co;-• .:.;.:_ ti on o: ~·- c rroduction equipr::ent. This ap~l ic:s 
tcth to ~~2 ~1r nill tc the wire rod nil!; the wire red ril: 
-~::; tr..:: WJo;~st-, o: ti~·:: t....-o. Prir:::iF-•lly, this is a matter of tut:~r.:: 
~e~~~il1~atic~ a~a deveio~cent but even now, several iraprove~ents 
· .. 0r-t.: :.;.;cqi.::s:-.e::. ~h0 :"t2CG::-• .::-.er.dations m..1de are as follows: (i) 
Rc:p:11~·,rl..~:ace :::ic.~;e: and ~orr. -J:;i:.:ies at bot:.h rolling mills. (ii) 
:1-.t:e:-.s::':/ ;;L:t:<.:-r ·:0::-;lir-g of roll grocves en the bar mill - direct: 
the ~..ltc:;: sµ:·.:vs C.:'1t.:; tr .. -, \.."od::111 area of ~he rolls. (iii) Repair 
.'ind, ~ .tc:r, :-.::~:tbilit.:tC: th.:; m;.r:-.ber l intermediate train of the: 
~ire :-uJ ~ill ~h1~~ is :~ very ~oor co~~ition, undersized, and 
h.1..:.:.ly •::.::1.:.-1·0.J •. -:. ( ~\:j r00.1::.r tilting table or the roughing stand 
(;t_ i:"· ir :.; ~.i..:.. ~t•icn _:; ::.:\ er _._t:.icu: condition; replace mech~1nic.:!l 
-:i:·'._V•· .:! w:-iic~~ tt1:., 'j<·.:r-~-'o;,.: i:; b: .. i~y d~r-1.:tqed by a pneumatic drive. 
;, r.y.:.!1:c!..;li..:: d:-:..-.·c L; riot: ~-.::.-:,~.~-'-'''·~!i;:;J bl:!C.:!US(: of oil leakages ~'1n:i 

(!d r-i:-;c r .J ~ f _..rt:. 

7. Rt:-l-··-~<lt.1r.cj :'urn.i .. :., . .it the bar t:1ill is in poor condition, 
i12ks in~~~~~~n:Jtion .• ~J t~0r=o2GJple3, and is being overheated. 
L:J .; c-01.str·.t1r1t. c.m t:.:: c.·:c!·,-:or-.0 by inst.ill<Ation of a temperz1ture 
'.i:.;St_;:·'n:5 .-:\~.t.::;:-, .:::.C.: .-:;: :::,'.'tf\h t!1err:iOCOUpleS SUppllC:d by UtHDO, 
.:·.1 .::..;-:: t·; lr.di:.:r•=ri•:~:r.·~ -:..::::-;:.,!r;1tl;re rr.e.1'.':L:rements using an opt~.:::::: 

····:·-·; ·.::t.:.:- .. : ~,,.-, :.·t::.~:::.~.~-•t::-J.,:J). ·:'he ::id.::: burners .:1t th.:: t· .. .-.::: 
~-· .'t~.1·_-:n.-~ ~urr-1dL.t.°!5 ( .. :t th'~ t·.!:: ~:-~ill <tnd the wire rod mill) nf..:cd 
.·ci";.". - .•• ~-~.,-, tt~~: te.i;::':.: visit::.;, both turn.ices were stripped o~ 

i_, :'p1.:-"t'-...:1.·t.:. -.r~·:r..:l:.; .:1.:i on:y th~ wire rod mill furnace h~1..:.I u 
-.::,·:-.:~ c•t·.:· .:1~iJ ... 1:-_:;:--. i!.·· ...ir.1uq~:t c::H1:Juits .lrL: so dcsignt::d th.-1t 

; _;;;- C·_ f :·· .;.;L.•-;• r:.'.:·,r.Ct b1:; c,1ntrolled. 

~ •. ' ' I ' . • 

• • • • • • J • ! ~: . 

';' 

! : 

··l j I '. 

(Jt: t;.::-- r::ill) ~:r.d :;-.clt t.::rnper.itur.::s (in 
/,n Of't lC'11 [>yro:nctcr w..i:; rccor..1,:1)nd<.:.l 

~: ..... :-.r. o~ t'.h.- rircduction pr.1ct:,:o:. 

'- • • " • I'• j 

. h -. • •• t..: ! ,, : :· \ ... :-. .. , 1 'j f! (., ! 
-' - I:; f - '. . 1.: d 'I . ' ' .. ' k;u t 

t:Xt :--,_~::1t.: ~ '/ 
(;nnd it tr;n 
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.r: :.:--.! ~11d :i!- .. -.: ~:c;'~d ·.,.,ith b}' tlacre cutting onl~/ whict1 is 

-~·tfic1e~L. It ~~s b~en reco~aended that neasures be tak.c:n ~c 
;~t- r i.::! .:i: ;1~aps o{ -::n::..:u~qled rods a!1d wire disc~1rded fro::-. t.:-,._-, 
~al:i.r0 ~~~ls, usi~s ~~n~c~er kept idle d'1ring shop shut~o~ns ~nJ 
:C'H'.C CUt..;;_;<;':O. ~',; !'~;.:i_J..'._t-1te t~1iS 2.abor, .l rurtabl.e tiyCr:1u:"..i.2 
she~~~ ~~s ~ecow~~~d2d. 

1:1e:.l ~ :::.1· __ ;;:9ntr.:~L- -::'here is lit-::le q11ality control e:r:cept for 
·J.inerisior.31 c!12.::king of bctrS anj rods. The rollir.g r.!il ls .t.·..::ly -.J:: 
ch~ billet supp!ie~s' certificates. A range of si.=ple ~easL~ins 
.i~·-·ict:;s were ;iut. on the .!..ist of maoo supplied eq'1i!~· d::, 
~OG•==he~ wich t~e optical pyro~eter which also is a teal of 
>-1 ll :-.~' C~i1tt"0l -

~.· 'l i :n-~nc1l_lce ._ J:'he n.ci i nt2r.3 n.:;e workshop has problems .,. i th e l.c:ctr ic 
~eldin~ ~~d cannot take el~c~r1cdl acasurenents. The equip~ent 
~nd i~strument~tion reco~~enJcJ include a universal hydr~ulic 
pullc~/pushe~ s~t, an ir.~ulation neter, a digital ou:~iceter, an 
~nce~e~/voltnet~r, and an electric welder. 

bJilji,gs are in considerab:c disrepair; consider puttir.g the 
~hop c:e~ on ~~e job ot rep~irins then ~hile the mill is idle. 
Als~. ~~~~e p~ocle coul~ cuL th~ scrap heaped up oJtsidc. 

Roof~ ace ~edky; ~~er2 ~ere repe~ted cases of da~age to Lhc nain 
Jr j_· .. .-~ mo~-c;·::; ~ec.:iuse of r..tirir·a 11 combined with irregular 
Jp.:::rJc:Oo.i. 'i'h;_~ f)Ut the sho:ti out of oper..ltion for several months. 
7h~ l~~ul3tio, ccter w~s ordered ty UNIDO specifically for 
.~:;,-:_;.:: 'r:1 thl~ ln3u l..ition resist.1nce of the elcctr ic r.-.otors to 
')t'c:vd-.t ser _:_0..l:::: d..!:Jag..:. Unc.:>nt.ro 1 ~ eJ ingress of w.r.tter app0.1:::-s to 
... g0ncral p~oblcn, because water ~as 3lso detected in the 
· ~ni~h:~g ~lock c~l ~nnk ot the wire rod mill. 

~;~.;h : . .-.,r.:-.:::nt:: c•~ chloridt:::, and nechanical impurities (scale) i:i 
·.-:.·.1-.:~:1 1,.·.1r ... r ·•.1.:c rc::·;po:i::;ib.!..::: ior the low servic.-· :!. i ft.~ oi :; l idc­

::c :r. r ;:.; • !·!.1~'-" ;J .. 1r~~; o ~ ::li.::: r.: i 11 -lt"C bad :y corroded. 

r..: ,:-.,-j~. iunJ!":(J ......;:. ._::.-..ir.e · .. ;~~t:,!ls ~ould be done loc,-.11 y; 
.: ~-.~·· .. ~:.l~r.t~ ~·L..:);). l~d L·/ ~·:;IO() LL: u~-;C!d to ::.,~,1:~Urt-· 

-~ _ 1 . :) r_- ,..: ~ l :::it :..1 r ~c~ ..... . l. ~ ,~·1...::; ·.:. ~ r;i.J tor:.·; ; 
, .. ~·-'··~~ ::i.;::·l.L:,_·:~:..· ,1nd ~·o.:._;.!; iJr~ d~:;o ~::-:piOYL!J to in1.:rCd!;(: t.!1c! 

• :....... •• :-. ; : ~ ~ 1 t.:. i (.1;i .. 1 t tLt~ i:·~,~(;l:.sn: \_:.,: ·,;o?-i-:s~-.:-,p; 

. ,;. I'-' 
. .:, . -. -.\Jf' tJ1: 

. ~ . , . ,.. 
• .. • • o o.- • • I 1 •1 t 

• • . .. , ... f ~ i 

0:· .:..1r:'.,;;1,J ... :c:~;_n .. t"'i prcdw.:cJ <1t the r.\eChdnic<1~ 

t:·:.:pd!l.•t.·.; :t: ~~; .· ,~ . .l enh..incc: t!"tL: ovcr-<tl 1 c.1p.1ci ty 

l n t ht: 
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:'?:"u.io.ing. A.s already mentioned above in Section C.1.1, there is a 
~igh s~a~e cf unskilled labor and only one graduate engineer at 
~IF~L. At the managerial level, training is required in the 
~allowing specific ar2as: [i) utilizat~on of computer assisted 
steelworks modeling (preferably with the rolling mill manager er 
~he 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 
·1isit SRM {mainly to exchange experience relating to developments 
~uch as the wire mill and secondary products section) and a 
maintenance manager should visit Z:='.SCO· (to take part in the zrsco 
~aintenance training program); (iii) on-the-job training overseas 
for a shop ~anager in a ~ell run mill of comparable size; and 
(iv} the GM should attend a regional rehabilitation workshop. 

Re~aoitulation of canacitv utilization. Present capacity utiliz­
ation figures at the bar mill and t~e wire mill are abysmal: 18.7 
ctnd 10.5%, respectively. Con3ervative target figures that can be 
achieved without major investment, through implementation of the 
~ess demanding recommendations and measures outlined above, are 
at the order of 5-10%. An over-all improvement of maintenance and 
prcduction practice would be the chief components. However, 
external factors outside company control play a dominant role 
here; chronic ~hortages of billets and power are dominant. 

r.1.~ Future expa~sion and rehabilitation 

CIFEL's moder~ization and rehabilitation plans include major 
projects such as revamping of the existing wire and bar mill, 
erection of mi:ii-ste.;l shop with a cc caster, revamping and 
raodernization of f0undry and mechanical workshops, and 
nstallation of new drawing machines, but also relatively modest 

:-rojects ~uch as installation of an induction furnace and the 
stablish~ent of a t~aini:ig center. 

h~s hecn e~timated that after implementing the ambitious 
!· . .-.h 11 i.t;_·t!.on and modernization progrdm, CIFEL will be in a 

;-::.it:>1r. •.o p:-oduce 

- 80,000 tpy 
r. oc o tpy 
4,500 tpy 
~ 50() tpy 

of 
of 
of 
of 

finished hot rolled products 
cold drawn wire 
steel, iron, and non-ferrous castings 
machined parts and steel structures. 
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· he low production of steel in Mozambique is a pressing problem 
~hich is ,ggravated by the generally low capacity utilization at 
rrFEL. All long term development is contingent on the country 
Jvercomi~g the generally unfavorable economic situation. 

~fter implemen~ing the ambitious rehabilitation and modernization 
program, CIFEL would be in a position to produce 

- ao,ooo tpy of finished hot rolled products 
a,oo~ 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 is 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. 

n:ol ling mi 11: 
- 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 

fi~ishing 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 a nun 
and up) ._ 

"!achine shop: 
- To increase the capacity of machining to boost the output 

of mill rolls from nodular iron, to upgrade repair work 
arid manufacture of spares. 
To s~cure instruments and apparatus for quality control. 

,-lier al: 
- T~ ~~tablish a training center to provide training in 

ro1~ndry, roll~_ng mill, drawing mill, and machining 
t.ec:hnclogy. 

- ~t e5tdblish a social center for the workers. 
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The major problem of development is the thwarted long-term 
development plans and uncertainty about further development due 
to shortage of f~ndinq and of foreigo =urrency, and also due to 
external ccnstraints of the country which are outside cornpa~y 
control. 

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

The modernization and ~ehabilitation 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 
moder~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 to the plant's future is the installati0n 
of a closed loop water circulation system; the chloride 
contaminated water presently used throughout the plant has very 
damaging effects. 

It appears to be necessary to reassess the projects aimed at 
erection of mini-steel plant, rolling mill revamping and 
modernizat~on (both bar m~ll and wire rod mill); modernization, 
revamping, and overhaul of foundry and mechanical workshop, 
rehabilitation and modernization of wire crawing shop, and 
2rection 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 esti~ate of the trends to be followed by the external 
constraints. Availability of r~w materials and power is es~ential 
for otherwise the effectiveness 0f all development work and 
rehabilitation would be uncertain. 
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D. MAURIT:::::us 

0.1 DESBRO Internaticnal Limited 

;ddress: Plaine Lauzun. Port Louis, Mauritius 

J.l.l Company backgrcund a~i performance 

~ackground. CZSSRO International is a Group of companies involved 
in steel rolling, production of plastic piping, and other 
comm~rcial and production activities. The Rolling Mill Section of 
0esbro Irter~ational Ltd. is the largest of the four steel bar 
produc~rs in Mauritius. Established in 1966_ Desbro rolling mills 
is a privately owned company linked to a number of other 
Mauritian enterprises of the Rogers & Cc. ~roup. The capital is 
!-!UR 25 mln (1989). 

~he 300-mm rolling mill is a seven-stand, cross country repeating 
1aill turning out reinforcement bars. This mill is operated since 
1979. Another, ulder mill (200 mm) is out of operation. 

~ange of products. Xild and high tensile reinforcement bars 8, 
:o, and 12 mm dia. are produced, with the 8-rnm bars dominating 
:78.5 % of all production). 

~2.!1J2?.QY _ _pe~forrnance. The production figures for 1987, 1988, and 
'.qag reflect the current boom of the con5truction industry in 
'·!aur i ti us; 

.. 'roduct;.or., tpy: 1987 1988 

9,316 lu.867 
1 ~ :t j or p:r oc!•Jc t.s: 

Hot rolled products 

~ ~incio~1 production units: 

'~:rt /1;n1t name Supplier 

"I 1 .1 j l',... <) J (: 2") Shckhar, India 
......... 

J. 1 l I n II 
' (J • d1smantlcc!) D;:ightside, UK 

1989 

17,584 

Capacity 
(tpy) 
20,000 

Operated Capacity 
since (tpy) 
19/9 20,000 
1965 6,000 
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O<.!scription 
Rollec b.:l!""s 8 tc 12 film high yield defo~llied 
rebars; st=a:g~te~ed wire 6 mm 

Mode of opera~1on: 
2 \3) shifts 

Employees: 
total 

:-olling nill 

di~. frow icportcd coils 

ca 300 (als0 employed in 
non-metallurgical operations) 
~3 per shift 

For specific mi:1 data, sec Annex G. 

D.1.2 Finding:;; 

Condition of oroduction ~quip~ent. The general condition of the 
plant. eq'.1 ipment 2_s good. In J_ <,ct, the plant is rel a~ i vely new and 
is being relatively ~ell maintained. 

Excepc for the rcughing stand the rolling mill train is fully 
mechanized. ~ith ~rant and back repeaters. Mill guides are in 
gocd condition. Roller outlet guides are used. Cooling of the 
rolls is adequate. Rccondition~d roll passes dr0 nor1nally used. 

There are stands in ~~e bay which origi~ate tr~m one of two 
dis~antled mills (the other having been sol~ to Madagascar). 

There are nc ~ontrols and no temperature measurement at the 
heating furn~ce. The furnace da~pe~ is kept in a fixed position. 
Furn~ce skids ar~ made of steel, giving a relatively good service 
Life o~ two yedr.s. Furnace billet charqing conveyor is out of 
·')nC:ri!:.~or~ :~nd billt..!~-s ~1re r.·1~Lnually positioned front of the 
~\;I:·~ L · .. - . 

''·2V!_JI 1_t.•_:d:}1s __ -"n_1._QQ.!{·~r. DE.SBP..O is fully dependent on imµorts of 
' 1 iJlct~- Wnile 60 by GO mm billets arc the chief feeding ~tock, 
"0 by ~O :r.m c.:sn also b~ proce::,;:..;c.:d. The billets d~e imported from 
':-~r·oR 1; s.;. ~~·9orts from zr:;co were discontinued on account of 
1oor ~~~rf:.:lc-.; :iuality, sc<Jtterec! chemic-it composition, and 

...-;--.·.,·1: -~. dt::li.vcr-y. 
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r~e problem 0i electric 9o~er rat~oning is not 
Mauriti1.i.s. 

acute in 

?~ocess and operation. With the ?resent prcductior. mix where 8 mm 
bars are dominant. 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 roughinq mill i~volves hard physical labor. 
Cooling bed operation is rather labor intensive (manual handling 
of ~olled bars). Transport of billets from the furnace outlet 
door to the roughing mill is also manual. 

Wher; rolling heavie!" billets (80 by 80. mm), an additional 10 crew 
members are needed. 

Otherwise the p=ocess is all right sofar but in the near future, 
small-size billets (60 by 60 and 00 by 80 mm) are expected to be 
no longer available (wichin about two years) so the mill faces 
the necessity to modify the process so as to accommodate 100 by 
100 :mm billets. 

The product mix of DESBRO is specialized and this is advantageous 
be~ause the whole range of sizes can be rolled using the same set 
of rolls. This is beneficial for tirn~ utilization. The roll pass 
design ~uits the present product mix well but will require 
nodific3tion as soon as the technology of rollins bigger billets 
is adopted. 

h'11el oil r;onsumption 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 is h~avy but 'the furnace bottom is being regularly 
cleansed of scale, and p=eventative maintenance is being applied. 
Thanks ~o =egularity of operation f 22 hours a day) the furnace 
:efracto~ies are not exposec to excessive thermal shocks. 
r!n•:1ev~"., 1.:l-.e f1irnace. is being overheated and the plastified scale 

--: l'l ~ 1 y :::;oakt::d by tne magnesite lining: this causes sticking 
' '." t; ~~ .1 ·:· ': s 

.?-.-:ces., ~-VP. ~t1cK.!.nc; '=lf 
·0sults in sevc~e wear 

-:ro--:h;r.tion. 

billets to ~he 
of the hearth and 

heating furndce hearth 
consequently, loss of 

'he c11tt i.rary shears 
:~'.":":':1 tJ:; ··.anw:il J.y as 

downstream 
there are no 

of the finishing stand must be 
reliable hot metal detectors. 
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~~~ponsio~e tor 
ini t).2.';:: '.'1'! the 
:l4n:ii11s ci.:~. 

i~c~, the detector previousiy installed was 
a fatal in~ury. The nc~ metal detectors 

enc cutting shears ~owns~rearn of 13 stand are 

':'h~ atseiv:e of a.ny appara7.-.Js t.1hich would count and/or record t:.e 
vcl~me of productior~ is fel~. Of course, this is a problem of all 
the rolling mills covered-

Rel~ oass reconditioning (by overlaying) 
?rac~ice for the roughing mill rolls. 

is an established 

yolum~ and ef!iciencv of .!'2I'Oduction. As the demand grew over the 
yAars= DESBRO kep~ g~aduaiiy increasing the time utilization of 
=he ~ill by switching to two-shift operation and by extending 
shif~ cura~ion ~o 11.5 ~ours. A system of output-related premiums 
is being pra~ticed wit~ s~ccess. 

The time utilization of 
of rebarE was ~ver 17,500 
g:;;:-ade. 

~~e mill is rather good. The production 
~ons in 1989; all was high-tensile 

The product mi~ of DESBRC includes 8, 10, and 12 mm dia. rebars, 
with B mu dominating. This is so because an agreo::ment on the 
prc~uction mix split was concluded with anoth~r comp~ny, the 
3ectinns Rolling Limited of Port Louis whic~ specializes in 
heav~er ~ars (ove~ 12 ffim dia.). 

MIL:;:. d'T'ILIZATIOtl 

Calend~r tim~: 365 x 24 hours 

Worki~q hnurs: hours/shift 
.shL:ts/<l<.iy 
d,1ys/1..1i:-::.::k 
wef!ks/ye.ar 
over<:imc 

·~~~l ~~r~jn~ hour~ available, CPT 

: . :-r-~ ,, Y. .. : CH·:n 
.• t. -~ . .1. .1 • • ~~1r:ip«c1e::; 

11. 5 
2 
5 

48 

8,760 

permane:nt 
(3.5 hours ~er shift, 
occcsionzlly incl. Saturdays} 

5,556 

not recorded 

3,600 



l' ~­

' 

.-'. ,_; ~.:.:.:::1c/cal·~·!'.:lar- ti1;.0. ~ 

:i,~.:·/hC·.d:ing !~OU!:"S .~v.1i l~:t.:. 

.·:i~ ~ _}Ut~ll·...: ~i_:,•89~ ! tph p: '-'-' 

~'~r gross hour 
,- -:..: .-: .- .: t P. .: :_: r 

·:. J ... t-q:.ut t..lrge::s: 
~ :·.ri cEa 
l G-::..? mm dia 

::•il 1 cai;::a--=:i. ty. t:py: 

calculated 
at 70 % ut:ilization 
ac BO ~ utili2~tion 

2.75 
4.25 

3.7 
6-7 

1 shift 

7,260 
E,2<ju 

-i •J 

U' 

., ·' 
} :: ' 

.} 

L J.. 

2 .. ~ 

:,ca.: .. ..l:_.:it.:.Gd c.· __ ._•j u.1 8 1.0t.:.;.·;.; pc..:C shift, b 1.Lij~ 

~ ye.:;r .. :.~ t 1,;. 1;:~1.l ~u.::.put at Cji.ve:n product::;~:·.; 

~r:- ·~u\:.:·r" ;-:r. •~ .. =\~':~; 

·:·~ 2 -. 1
_ 1 ir.c; m.; l l i-~.v ro:-.f is jn good techn1L:.:: ., ... 

-- i • t · :. ,, r. c .-. ~ t., r: .=· r:.:.; s v •" >:: y 1 i m j t e: J t J o or a r ..:, < 1 , ; : .. • ••.• 

• .;.·t.: i::.r;._~r:;e:;_-ly loccitt:c, there is not enough ~-:.p .. , ·: , _,. 
.·-,r.c: 1.ir'J ;. rcrqe shop is part of the g•·:r . .-,, .. \..: __ ,,, 

·;1Jrkr;'!-:np. ':'he: avail.c1hl<"! 111Achinery is adequctte fc,: r_;,.·_ r, ··· 
· t .. ~ :-- ·'I ;) 1_1: 1:h·· i;·.~·cL~nes arc old so mod<,rn 1 •. 1( .1; :. : :. . :. . 1 

'·.-.l ~~1'Ct:. ~J·-~ nr)r:~d. 

-'t-:c~r .i.-·a i. ) c•.rel ~ 
1n :.r1 '".c er til~ con:.:;tra ints mer.tionC<d ,:1,, 

!i.,.nJy 1-0:·; 1.niippcuprL1te dislocaticn "' 
-~rl.,~ r•·:t.: :t\~_. • .::c WU~ ; . .:.c,C11J 1 th12 t:.L:.•.;1.,~1\,,...: .. ,: 

! : ·: J:f • ''"'~· : ... C<)1.~f.1l.,.·~ . .! .. J. 

~. • • ~ \. ~!, ; ." 1 -'· ; ,. ~· ~ I, ; : :... . i n tr ~ I·: I • . ' i . 

. :·1_.!!... ,.(: c..·; ... :;,.-:r.ed out. f\,,,it 
1. t1.i1".:1· 1.l,:01'" i,J compc.iny stc11. 
.::·~; ,!··:! 1..• • .:.:i..1·ic -..J~ring dre also ... 
I.' 
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Failure rates of critical subassemblies and units: 
Failures are not very frequent bu~ there is no file­
keeping. 

Maintenance routine: 
The production equipment 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 ~he duration of 
its repair. 

Maintenance prevention: 
Preventative maintenance is done according to recom­
mendations of a technical inspec~or. As a rule, this is 
part or the maintenance rou~ine engaged in on Sundays. 

Staffing in maintenance and servicing: 
Total number of staff 

technical personnel 
ensineers 
technicians 

laborers 
mech. workshop & fitters 
electricians 

40 
2 
1 
1 

20 
3 

furnace bricklayers 
others in~l. building maint. 

1 + 4 helpers 
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 w~ll as the necessary experience for work in their 
respective professions. Those working the machine tools 
can turn out medium complexity components. 

Maintenance and servicing equipment: 
The available m~chine tools are outdated, many operations 
~re 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 t~e workshop ~uilding. 

Maintenance and servicing technology: 
Most of the procedures employed are as per 
rr.acticc. Management arc making efforts to 
sufficient in mechanical maintenance at the 

simple, standard 
become self­
rolling Mill and 



TERMINAL REPORT 

in the m~r.ufacture of spares. 

Spare par~s: 
There is a good supply of spares, maintenance tools, and 
working aids. 

Refractories and consumables: 

110 

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

0.1.3 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. ~he speeds of the intermediate and 
finishing stands are too luw rc~ulting in a limitation of output 
when rolling a mm dia. rebars (which is dominant produc~)- Again, 
this is a matter to be handled by future development. 

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

·~- Excessive sticking of billets to the heating furnace 
h~~rth resulting in severe wear of the hearth (also see item 3). 
~lectromclted r~fractory for relining the bottom of the pusher 
furnace was recommended and its supplier was iden~ifiea. 

5. Hard labor and labor intensive operations. Manually operated 
roughin0 mill and manual billet transport from the furnace 
involve hard and dangerous physical labor, and so does the 
coolinq bed operation. This again can only be remerlied by future 
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.:.. H0t. metal detectors. Cutting shears downstream of the 
:inishing stand ~ust be actuated manually as there are no 
=elia~le hot m~tal detectors to re-activate this cutting shears 
dnd also to keep operating the shears downst=eam of i3 stand. 
This has been remedied by the ~ecommendation to UNIDO to purchase 
~ew hot metal detectors for the mill. Modern heavy duty detectors 
~ere purchased, and their asseobly was demonstrated on site. 

7. Filekeeping problem. There is no apparatus which would count 
~nd/or rtcord the volur.e o: production. To avoid disputes 
~egarding the r.umber of bi~lets rolled, i~ has been recommended 
~hat tht signal from a hot metal detector be employed for 
automatic cou~ting of the pieces passed through the rolling mill 
so that exact f ilekeeping is introduced. This is an effective 
solution in conjunction ~ith a Kienzle recorder from Germany, 
also recommended (for keeping permanent records). 

It has also been recommended that files be kept on the yield of 
steel, the specific consunption of fuel, and the frequency and 
types of mill breakdowns, ~o raise the utilization of the mill. 

a. c~tting of cobbles. There is no shea~s to 
~eJects effectively. Scrap generated at the 
(exported). A portable hydraulic sh~,rs was put 
uNIDO supplied cquipm~nt (to be shared with 
Roliing Industries). 

cut scrap and 
company is sold 
on the list of 
Ship Breaking & 

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

Juntity control. Attention is paid to quality control, to a 
1egree sufficien~ for the present product mix. There is d 
~abcratory wit~ a tensile test~~- Complaints were voiced as co 
~he quality of zrsco billet~ (variability of mechanical 
. ~oo~rties and =hemical cornposi~ion). 

'~ ~ n_tQ!')_ance....:.. The m~chanical workshop is equipped with machines 
1hich are rather old. As in most mini-mills of the area, the ribs 
•n roll gr~ovcs are manually ground. There is little room in the 
~orkshop ~nd poor lighting. Tnc gases from the forge shop affert 
:he w0rki~1 anvironmcnt in the workshop (the workshop serves not 
~nly the rollins mill but also the PVC pipes ?roduction plant) . 

.'o:- 1nnro0 cmc:-it c.f maintenance, es5ential electric measuring 
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: r.·-":r-.1~e1~ts .,, .... -..:> ::>Uf'J:>l ied, 
puller/push~r set to ease 
ch~nge3 (cf. Annex D). 

as well as a universal hydraulic 
disnantling uf equipment and mill 

'rhere is little roum in the 
ligh~ing. T~e gases ~rom the 
environnent in the workshop. It 
be made to remedy the situation 

mechanical wod:shop, and poor 
forge shop affect the working 

has been recommended that efforts 
in future development. 

Training. The nanag(~s are quite good, with sufficient experience 
and with enough o: dn understanding cf the present and tuturc 
needs. The rolling 01ill manager has had foreign experience. The 
:allowing tr~inin~ is recom~ended: (i) participation in a 
subre~ional exchJnge program where a OESBRO manager should visit 
KUSCO to share techni~al as well as managerial experience in the 
areas of maintenance o~ganization and rolling practice, and also 
to learn the oper~~ions ~f a wire products section to germinate 
ideas on futucu development; (ii) on-the-job training for a 
DESBRC eAecutive in a well run overseas rolling mill of 
comparable size; and (iii) pcssibly participation in a modeling 
workshop. If the Subregional mill r~habilitation work~ •. ~p is held 
in Mauritius as propost:d by th.:: fi.::ld mission, an active 
~articipation by ~ESBRO would be desirable. Also, DESBRO should 
be prepared to receive two visitors (fro~ KUSCO and ZISCO) within 
the framework of the proposed exchange program. 

Recapituiation of c~~~r.ity utilization. Present capacity utiliz­
ation at the rolling mill is 6~.7~. Inasmuch as the 8 mm bars are 
~he dominant product size, it is cJsential to speed up the mil~ 
in ~rd~r to re~ove the main output constraint. Also, irnproveJ 
fij.el:e~ping should be able to analyze mill stoppages and to 
identify sources of potential ioprovcrnent. Comparisons of hourly 
rollinq rates indicate reserves because with the labor intensive 
operations, th~ rolling cadences tend to be irregular. Taking the 
po~iti.ve aspe~ts of th<! present operations into rtccount, DESBRO 
~hould be 3ble to aim at a target figure of 70%; this can be 
3Chievec without major investment . 

• • , • ·1 J.'ut-u~e expansion and rehabilitatior. 

,: D£~snu as a private company, the present high rate of demand 
:or rcbars is 3ncouraging for a stepwise implementation of 
-~,.;.-~n~..;icr~ nroj ects. 
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-- - - . - -------·- ---- ------

··· . :or:- ~e:-r.. ..:-J:-.:i_j.::.::t~: ~L::-.lnq at speeding up the train and 
:ist~llin~ a :1e\.J rous;-.ir,':J s~a.r.d .::re ~lready i11 progress and both 
tte dri~2s and ~h2 roughing st~nd can possibly be install~d 

~.efore t~€ er~ 0f 1~9G-

~he p~esen~ iayo~t of the oill cor.st~aifis the location of the ne·1 
.·ough ing s~a n.:i. 

ong ~2rc expdns1on pl~ns involve consiae~ations to install a 
~eltinq capacity. 

~acc~mende~ inpl~mentation· 

~- Go a~ead with installation of new roug!1ing mill so as to 
Jpeec up t~e r.ili trJin (1990-1991). The roughing stand must be 
so designed as ~o accom~odate 100 by 100 rum billets and to 
eliminate hard labor. He:.: pass design must be elaborated. 

~- ~~ving i~creased the speed of the mill by ab0~t 40%, pay 
--~~~~~ior. to modernization or the ~00~1ng bed which otherwise 
::ould ~eccffie the ~ottlen~ck anu ~ould keep labor costs high. A 
.echdnized ~ack-:ype ccoli~g t~d should be installed (1991). Make 

.1se ~f KU~CO and pc-.ssibl y SHM experience. 

T!1en: be:.:.;1c; :10 produc..er of sections (chann.::ls and the like) 
=~ Mauri~ius, give serjous consideration to the project aimed at 
~~troductior of z cold rolling/forming capacity where steel 
0c~~~n~ ~c~~J be producad from imported strip. 

:. ~~SUR0 being an expor~er of own as well as collected scrap, 
-~e i~s~~l:ation ~fan induction rurnace should be considered. 
i~is cculd b~ a Jow-co~t, ~~~11 furnace (1 ton capacity) easy to 

:nstall. Sc:-~p ~ould be re~elted in this furnace which would turn 
--t c~;~i~~s: this woulJ require a marketing stud~. 

This woulc be a viable alterna:ive to the installation of an 
·.·:i,p t0':." the product:iori of fccd~tock for- the Mauritius rolling 
rills; th2 SOU~CAS Of scrap being limited and there being no 

·· ir1 ~ ..... ~c1kinq operation~ at:. present, an EAF appears to be a more 
;:., .... _~·: i·c::.~s:blc dc::vc.:lopr .. .::nt. 

I .. ,_ •:f; r-y Cc.•~;c. con~;ul r. .:ind pozsi bly r.oordinate development 
. ·~r. ; .. -c-;: lOn:> Rolling Lim i tcd, to avoid overcapaci :y in Mauritius 
:;...; t--.: ,1 ... irt~i11 '.:l re<1scnably hiqh capacity utilization. Export 
)~.:~ 1.l..i. U ti~·>, prc;:c;r;1bly to the continental PTA countries where 

.. :..i '.er, :;: .. ;c\.: is i.n short supply, should always be borne in mind. 
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0.2.~ ~cmpany background a~~ performance 

~--~ci~rnu;-.i T'1e cor.ipany is oi.:ned by the Lam Po Tang Group of 
co~p~n:e~ ~hich is active in steel rolling (The Ship Breaking and 
~nlii~a Industries ~td. and s~~tions Rolling Limi~cd) and also in 
1a1~~~i~ing, the aluminum ~ndustry, production of corrugated 
shee~·~. ~nd m~nufacture of cooking utensils. The Ship Breaking 
.:ir.d 1\.0~ ling I::Jestries Ltd., Plaine Lauzun was established in 
1974 and ~~s active in bar rolling from c~cerial obtained locally 
by shipb.r<::~1i:i;i-J. 

Later ~n 1980. a new bar rolling mill ~~s commissioned where the 
s~artir:g caterial is billets ~O Ly 60 mm, mostly imported from 
r, c- ,., 
•· ..... >. r .. a 

~his i~ a p~:vatc ccrnpany where the owners are also engaged in 
dist::- i tli. to~!~hi r. 

:-i. s. 
M~ld ~r02l round L~rs for reinforcement of concrete made to 
J.0-1S.2.0 <rnd d!; ·~-1-:0-10·1s; 8-25 1.1r:i dia. in 6-12 rn lengths. 

~:.!.q;· t.~;-.:::ile rl,:·forrne:d rebnrs (BS 4-l·~'J-1978, Cr -1G0/425, H.S. 
- IJ··1-·il0 l.L1r• ~·ielj dt::ro:-~eJ; Af;TM i\-615 grade 60); 10-25 r::::i di ct. 

t:- f.-·i:'. ~ 1,-n,Jt.hs 

.1 ~~~d ~tC;e} ~qu~re tars 8-~5 mm, flat bars~ by 18 to 12.5 by 
:.-1) r~.:: ar:.:! <ir•·j1.:::.:, ~:::. l>}· 2~ by min 6. 

~-'.:lcJ :..:tc.:::. lS prodUC(;d to nin L~O XPJ.. YS, min 450 MPa rJT:;, and 
·:'.in ?. ::. ',. r..., t,. t: 5. ·:~ ... (.: l'-•llCJ.:J r.iori 

b~1 r~ c1 r~: 
ii~: .1CJ.1in~::: 
D.Jl~!; lip t.G 

;.coduc.:rl to min 4 00 MP a YS and to l!TS 
','~;. 'I'll<: minimum rt.dative c1on<J<.1tion is 

lC ,:r;J c,vcr Hi 1 .. :.1 d ia. , re~pcct i vcly. 

.YJ2!1.·..:::'. _:i_•:Cl.<:"·t_"~-,,D~~,_-:- Ti·,e C'>ld rollin<J mill has been uut of 
... !i:c1;: .;~;· tc: .~::. : .• ~ .;.0 '/t::.;r5 .:ir:c.! t.hc mill b.ly servcs as dispatch 

. t.: .-,_.. r;c,· . • •r, 1 ~ .. r.:.v i dt~~ ~;hL! l t.::r to t.t1c m.1 intcn,1ncc work:..;hop. 

~'." ';'" j rr: ·vl ~ ...:c1p.-1ci t/ ot the olcl m111 h'1d be0n 2, 500 tpy based on 
·; r:rf Jc-::~': t t on0ri1t Lon 
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:.perat:io::i ~ .1h.;.ch 
~. GJO--· . ::.oo tpy .. 

rollin~ mill, its capacit~ in single-shift 
howev2: invol~es frequent extended shifts) is 

rhe p~rfor~a~ce of the ~ew mill since 1982 is shown below: 

Year Production ~tpy) 

J ~82 2 I 2~ :i_ 

! .. ') s J 3 I -t03 
:,., 90·~ J,682 
:!. 92 5 3,262 
Ei:G 2,560 
J.937 3, 614 
l <:SS 3,500 
198<:: • 'j ~,;:: 

'i1-'-' 

A ?roduc~ion of 20 tons of rolled stock in an 8-hour shift 
~epr~sen~~ the break-even point; t~is amounts to somewhere near 
6,000 tpy, i.e.: more thut the current production figures. 

Aajor p~oduc-::s: 

~ot =olled products 

~·id \;...:r :till 
.;..;;w L .. 1r r.::11 

~cocuc~ mix breakdown. 

Supplier 

Hong Kong 
Shethar India 

Description 

Ope::::-ated 
since 
inac i ve 
1981 

Capacity 
(tpy) 
ca 6,500 

Capacity 
(tpy) 
2,500 
6,500 

I'rodu.ct 
R~lnforccrn~nt bars (a) mild steel round and square 

bars 
(b) high tensile deformed rebars 

rll~: ~"- ;: : ein by products, 1<)8 9 : 
?•_:_b,1 .. L~ ton_~ 
0 1'. 0 r.i LJ i_a, 2 I 90\J 
1,: ;.:1i1 di.a. •150 
, ,; '.\ (I i d 4 2 Q 

415 
4,275 
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">rt.j.;._:t-i_on '~os·c~. :-:LT;./ton (J.9R9). 
~~L~-\~~ dnj CDcC1Y 
c .. ~· :-.~-l_;_ investment 
~~J1s ~nj 2xp2njaol~s 

~:-l .• :r·~t:-:n2t!""'.~t ~1r~j TL:P~iirs 

-..ork::c·-:ce 
o-:.ht:;::-
'i c'J·~'AL 

6,603.0 
267.8 

·i l. -~ 
!OSI. l 

S6.3 
968.2 

8,085.8 

~ot~~ rn~intenance ~nd repair costs (1989): MUR ~66,~02.5 

domestic sales worth i-1UR 3 5 I 5 0 0 I 0 0 0 

Imoo~~~ o( billets CO by 60 mu fron R.S.A.: 
3,350 tens worth HUR 24,255,000 

Pric2 o;:'. 

!·~GR 9 I 770/ton r incl. sales tax) 

~ode of ope~ation; 
1 shift vi~h ovucti~e 

73 

116 

;·here is a ~re~ium bonus systen making it 
overtL1c:. Tr,e m.ill r:.,rnage;.:ent is capable 
:1c:L1lJ.urgic.:il expertise. Intere:..;c: in UtHDO 

possible to work in 
but without mLch 
training h~s been 

::..:pr(!~:.-:(;.:; -

· 1. 2 • 2 :? :i r,d f n1J!1 

~Q.D.::HL ::-0 of_ .12!'-9.Sil!.ct i QI'--'-.S:...cJu..iDID.Q..nt. During the two urnoo f i c ld 
:.;.::;:; ~.0:1:~ +:he: f ic) rj tevm wc~e able to witness cegular production 
~t t~e ~ar ~ill, as w~ll as mill repair and setting. 

.. .:--: .• :r,d ccndition of thG pli1nt cc1ujpmcnt i::; co;;,mcnsuratc with 
.... 1 c; ·._., .• h ct' th<! ~r1r r.1i 11 •:qui p1; . .:::nt L; lc;CZ11 ly ovc;rh.1u l.:;d. 

Jt.. ·._·,·;! ( ,·1· 1 nq 
._:.1.;ur· ·.:t .. 11,t.• 

;· u r n •.l C",: 
co:-.t.rCJl s ,, t: 

i. n;. truii· . .:..ntat ion. 

. :'l•. :<.r :· .. ,.,-~ ;;,,~; nn 1 y tWC' ~;J: id:: '-f» ·seed '11: 700 m.:i fror.i OnC: ctl1Gthe:r; 
:i •• :·.i:c;:."·'· ,::l;:, :-.h"Jrt :)i l .ict:~ ..;.sn:vit be processct:. 
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;:. • .• -,-·~ -- 1: c-.· , _;'"=',-': : . .:; .:;t..J.::-,ci the rolling mill trc3.in is se::-.i-
;: .. t.·~c1~ .. ~ -1i~-...: ...... ·. _T t..!1 c ... ~.:.: r;.!f·.:::..;.cr.:~~-::: anl}' (used up ·to 16 m!TI diar.leter). 
M.l-~ :::.\.-.. ~-s ~--:-< i;, g.::i..:,J :c"")r,C:.ition. Cooling 0f the rclls is 
a~ie.:.1, .. ::e. i='.<>:cnJi::.. i_c.r.'-'.J r:0l.'.. cs c:ir-e 11orr..ally used. 

er 2 ·1 ~:sr ... .:'.: 
3occ1~li~ej s~ipLr0~king tools 

Clctt:i119 s!H::<l:t s fol".' hc-~vy plate). 
at the nill ( t.·..;o 

The i~l0 s=· r~iling cill, !orrerly used for rerolling bars frcra 
shirjre~~ing, has ~at b2cn operated since 1980. This appears to 
}Ji_! l_,1 rc·.JJ: cor1d ;_ ticn" 

Sp2c,:~c1lly, the nill was running since 1973 till 1979, and 
pro::..::o:;s.::J ::;c.r-;i;: f:·c:-:-; s;.ipbr<::aking. Pl;c1tes up -::o l" thick were cut 
-")n t:"o c::-i.:;-;l.:·:~•:1:~ ~'.n01r.;:; t·J pic.:::es O 5 n long. Alternativel}', 
bill~ts 55 Ly ~s by 600 mm were used. The mill ~utput was approx. 

7 tnd (250G-JJOO tpy). Mill consists of five 3-high stands (cast 
encla~~~ ~~~~e) and enc finisiiing 2-high stand driven by a 260 
j·\·i/'Ji:-~ r~.::, <•.c. i:1c~cr with tJ. 1:· .. m..::.::l. The furnace, e:quipp.:::d with a 
scj-,~-~-- ~lr~\'L!:t r..e:chd!·,ic . ..:.l P'-•:.~1.c....:r, is fired by two front V.'all 
bur:.::;rs c.•n~. ti•~ ':)ill0ts are r.-.;1nuc.1lly discharged using tongs. The 
whol1; ;.:i 11 ir:clu~Jin9 a simpl1.; cooling bed (30 by 2 n) is r..anually 
ODt:r ··1 t.t;(.: 

R::~---.Git:'-.~:.LL:: ~__A_nd---12Q:-i.:-·r._,_ The Company is fully a.::pendent on 
i::.r,c:t.'.> or' nO Ly r>J ,.,,: Lil l.:ts. 'I'he:se are importc;<I fron lE;coR, 
~· • . r~ ·._. .:.-.:poet::: r £"G •. 1 ::.:-~;cJ ~;.:;r.·: alr.iost: completely discontinue:J; 
r;:-.1\-' '::':-:ll qu.1!1tir.L;s c.,f ::.ilJ st.::e:l gr.-"tdc billets frc;:: ZI!:.:CO <1rl; 
b:::.: .'. r· ·: t~~:,-·J. 

fu~l cil consum~ticn is ~sti~atcd at as high as 120 liters re~ 
r.nr o· n: oJl;.".:i.cn dC!f''"'···!inq on s l:'.C!. 

P;-nc_<_,_:;,:,_.i11~i __ C>;?<:r:,1.tj_o_r1 The process 
rc:U· ... r ,;t:r<•J;ji·:::tor1;;,rd ar.d c .• n 
.;-:~·."··~ .... I •• 1 ~ .: ·-~t.· t.Jr.-od~ 1 ~t iun .. 

and operation at thC! plan~ 
be con~;id.~!rt::d adc•Jll<1te tr,r 

, . . , t •«: c01ni-:<1fl)' r.:c•:::: .... _, .. : probler:i of :1'-lv ing to 
b ! ! i C!t5 (GO by 

rr.odity t~:.::: 

1
1 .•'"1 r: 

:, .. 1 L· ... ::1~~ l; t.~.t.; ~:r:;.1: ..... -.:~:~t:· ·~ () ::-.:.:; ~:--1:: '/ 

:-. .... -~·::nrJ o: c.i Ll..:!t~ ~._; the heating f.urnc.ce hearth •,;.1:~ 
;·.-_,!JJ.'._;i_r.ri :.11 .:t!'./l:(i, ',..(: 1r of tnc re,1::-th. 
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~anpn~e~ pr0bl~~s l~f item #3 above). 
9. The cooling bee is a welctment not attached to any foundation 
and n'Jst. be rno·#-ed wher. the last mill stand is not used; the rolls 
have littl£ c:earance a0ove ground so the cooling bed cannot have 
dny ~J~die col!ectin~ bin. 

lC- Eiectric ~otor failures. An insuiacion meter, digital 
mu:!time~er, ...i.nd ammeter/voltmeter were recommended for 
preventati'le ma~ntenance. 

il - sir.ai.1-si..:~ billets \60 by 60 mm) may become unavailable in 
the r12a:r future and the =nil1 as it stands cannot accommodate 
.::>igge:r bi l .:.ets. 

12. There J_s shipbreaking equipment but no shipbreaking 
acti·.·.:t~/. It ~as been recommended to consider reestablishing the 
shipbreaking operations disccntinued 10 years ago. The first key 
to this problem is to ~ry regaining access to a shipbreaking 
jetty. !f this is net viable the c9mpany should get rid of 
specialized shipbreaking machinery. 

13. ~seless old mill. Again, if there is to be no more 
shipb=eaklng ~be idle 9~ rolling mill (formerly used for 
rercllir~ bars from shipbreaking; not operated since 1980) should 
be scrapped o~ sold. As a =natter of fact, scrapping it may prove 
to be the only possibility. This will give the Company a bay 
equipped with rails for overhead crane, for effective rolling 
mill oper~tio~ QJ. some other activity. 

14. Tid1nes~ of the workplace suffers from heaps of entangled 
disca~ds outside the bays. This also is a safety hazard. The 
por~able hydr~ulic cutting shears supplied by UNIDO can be used 
to clear this aJay effectively. Joint usage with DESBRO was 
recommende:d. 

Pri~~~~1e~L FroF the point of view of the company future, items 
2, and J repr~sent the main constraints responsible for the 
unfavor~ble sltua~ion outlined in 1. Mauritius being a small 
island, it ~eprc~ent~ a highly competitive environment in the 
<i.1::.::a :::.t $t.::cl rebar ·production. 

Quality ~antral. There is no laboratory. The mill relies on the 
~iljct mdnufac~urers' certif icatcs. Documentation for roll groove 
~achining is in poor condition. Ribs in the finishing pass 
grooves are m~nua:l~ ground. Samples are takes twice a week and 
se~t to the Mauritius Bureau of Standard~ for tensile testing. 
All t~1s nowe~e~ does not ~resent a very serious constraint to 
rnarketln~ tne present p~od~ct mix. 
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Maintenance. The mill change taking three days, the universal 
puller/pusher set supplied by UNIDO should cut down the stoppages 
considera~ly, because of easier dismantling and assembling. 

Traininq. The m~ll manager is an excellent organizer but lacks 
technica~ education. This manager would grea~ly benefit from (i) 
participation in a subregional exchange program where he would 
best visit KUSCO to gai.n a deeper technical understanding in the 
areas of maintenance and rolling practice; and (ii) on-the-job 
training in a well run overseJs rolling mill of comparable size. 
An execuLive from the head office of the Lam Po Tang group 
(owners of Ship Breaking & Rolling Industries as well as of its 
sister company the Sections Rolling Limitedj could benefit from 
participaLion in 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 util:zation. Present capacity utiliz­
ation at the rolling mill is 41.3%. Calendar time utilization is 
low, too. Mill layout and related material handling and 
maintenance problems are source of cons~raints 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, implementatior. of the recommend­
ations made should bring the mill to a level of about 50\ 
capacity utilizaticn. Keeping the working rhythm is the greatest 
sir.gle opportunity to raise capacity utilization but of course, 
~his is difficult to do because of the labor intensiveness 
involved. 

D.2.4 Future ~xpansion an~ rehabilitation 

At S~ip Brea~ing & Rolling ~ndustries there are no major 
expansior. plans. The old, inactive rolling mill is not likely 
~ver to be recommissioned. Re-activation of shipbreaking is 
contingent upon re-allocation of a jetty by the Government, and 
would also require some melting capacity to be effective. 

Bo~tlenecks described above cannot be fully removed unless a 
wajor redesigning and revamping of the mill takes place. This is 
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unlikely, in the light of the present financial situation. 5 

5According to informatio~ received three months after the 
:ield m~ss1on, the Com?any susp~nded operations. 
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D.3 Sections Roiiinq Limited 

Address: Plaine Lauzun, Port Louis, Mauritius 

0.3.i Coapany backqround and pe=foraance 

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. 

Secti~ns Rolling Ltd. started production in 1975. Equipment was 
purchased in India but only some of it was installed (originally, 
four rolling stands). In 1985 a roughing train incorporating two 
stands was added ~nd commissionec. 

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 import~d 
billets (50 by 60 mm). 

Within the production specialization and joint marketing 
agreement with Desbro International Ltd., Sections Rolling Ltd. 
has been concentrating on rebars in the 12 to 25 mm dia. range. 
In fact, th~re has b~en 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 con~truction boom of recent years 
the rolling mill, given the range of products, can handle the 
req~1red volume in one-shift operation accounting for 21 - 23% of 
the l~cal steel demand (including the demand for wire which is 
imported). 

An ir1t~rnal constraint is represented by the heating capacity of 
~~e 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 handl~d till early 1990 by Ship Breaking & Rollins 
Industries Ltd. were to b~ transferred to Sections Rolling Ltd. 
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~he company :s run by mixed expatriate and local management. 
~here a~e ~wo experienced engineers, with practice from Indian 
i.ro:-~ and steel industry. Total employment is about 60. 

Fo~ specific mill cata, see Annex G. 

0.3.2 Findings 

Condition of production equipment. The technical condition of the 
produc~ion equipment is commensurate- with age and degree of 
usag~. Owing to low level of mechanization the mill is very 
flexible and does not impose very high demands in setting and 
resetting when switching from one size to ~nother, at variance 
~ith fully mechanized mill trains. 

The modernization of the mill, ot which the installation of the 
new reheating fur.nace and the completion of th~ 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 major 
probl€ms which revolve around the reheating furnace are already 
being ~ackled in a determin~d, well defined manner. As concerns 
universa~ maintenance tools and equipment, this can be shared 
~ith Sh~p Breaking & Rolling Industries Ltd. b~cause of joint 
owncrship and small physical di~~1nce of the two facilities. 

8h~ materials. Quality billets are available from R.S.A. Mild 
steel oillets from ZISCO find it hard to compete, because of 
quali~y and dimensional accuracy but mainly, because of le~> 
regular deliveries. Larger bill~ts will ha~e to be importec ~ l 

t:he .:: u ~ure. 

~rQcess and operation. The process is ~traightforward, the mill 
crew is skilled. Past participation in ZISCO, Zimbabwe training 
!i~oqrdm was regardQd as generally useful but was geared to a 
Jitre~Lnt production program and mill size. The management are 
~~t~rested no longer in a purely maintenance oriented training 
:.uc: rathe:r, in on-the-job training in mill operations proper, in 
a sma!: rolling mill (not in a big steelmaking facility). 

!Qlwn~ r-Dc_l~~fficiency of production. As already mentioned, the 
~oluma or production is the result of the market situation and 
·:!1e p:-odur;t mix split. One-shift operatiol"' (with extended shifts) 
!ftect~ c~pacity utilization. 
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MILL UTILIZATION 

Calendar time: 365 x 24 hours 

9 
1 
5 
48 

8,760 

Working hours: hours/shift 
shifts/c!ay 
days/week 
weeks/year 
overtime if required 

total working hours available, 

Time utilization, %: 
working hours available/calendar time 
net prod. time/working hours available 

Mill output (1989): 3.6 tph 

2,160 

24.6 
72.0 
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Mill output target ca 4.0 tph (furnace limitation) 
36.0 tons per shift 

Mill capacity, 
tpy: 

calculated for 70 % utilization 

1 shift 

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 ~f maintenance and servicing: 
Technical level: 

The technical level of maintenance is adequate. The 
mill.crews take part in maintenance and repair 
operations. 

~egree of main~enance complexity: Low complexity. 

:~llur0s of critical subassemblies and· units: 
Mainly in furnace area. 

fi!ekeeping of failure rates~ in daily production reports . 

. {aintenance routine: 
Usual procedure is followed in repair and maintenance 
work. Single-shift operation provides ~uff icient scope 
for repairs and maintenance prevention. 
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Staffi~g :n mai~te~ance and servicing: 
not available 

Skills and expe=ience of maintenance s~aff: 
Th~ maintenance men have had considerable practical 
experience, sufficient for routine practice. 

Maint:=nance and servicing equipment: 
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The condition of machinery and tools is commensurate with 
usage and age. 

Maintenance and servicing ~echnology: Standard practice. 

Spare parts: 
availability 
quality 
production of spares 
=econditioning of spares 

imported from India and R.S.A. 
adequate 
occasional, guides 
roughing mill rolls 

Tools: Maintenance tools and equipment are adequate; much of 
this can be obtained locally, including electric 
measuring instruoents. 

Refractories and consumables~ 
Imports from India and R.S.A-; sufficient quality and 
quantity. Consumables (lubricants etc.) are obtained 
locally. 

D. 3. 3 'Problems --~d remedies 

The problems of th2 
stages of the ongoing 
reviewed. 

mill were discussed with management and the 
~ehabilitation and upgrading program were 

·:ti.•: ::;p ... .:.:ific problems fc..ced by Sections Rolling Ltd. include: 

Low demand on local market for given pronuct mix; 
~onsequently, the necessity of operating one shift only, even if 
ot a bigh time utilization. The recommendation is to re-check the 
supply c.1nd demand situation in Mauritiu;.i with a view to th~ 
icvelop~~nt ~lans of Desbro focused on small sizes of rolled 
.Loe~. a:so taking into Qccount that the sister company the Ship 
~r~akinq & Rollinq Industries suspending operation. 
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' Low th~oughput of standing reheating furnace. This is being 
t.a.} .. en care of by the mill upgrading program (to commission the 
~ew reheating furnace)-

3. Ansence/poor conditio~ of temperature and combusticn 
~onLrols on the furnace. The company should put to best possible 
use t~e instrumentation and auxiliary equipment originally 
intended for the weaker sistec company the Ship Breaking & 
Rollin~ Industries Ltd. Especially, use the temperature 
Lleasurement system supplied by UNIDO until the old furnace is 
repl.:ic.;d . 

. 1. 5ill~t length constraint. The necessity of charging 
jiffe~ent 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 
upg~ading program is completed. 

5. Billet size constraint. Small size billets (60 by 60 mm) 
~ill ba difficult to obtain. This is a situation faced by all the 
~3uritius rolling mills. 

,. Hew stands waiting. The obvious recomme:ndation is to 
incre?se mili output and to expand product mix by installing new 
~~ands diready on site. 

; . :1.:-ird physical labor (mainly, in material handling and 
.«';u 1 in-J) due to low degree of mi 11 mech..snization ( E:specia l ly, 
!dbor intcn5ive operations around the cooling bed). Again, this 
~ill irap~ove as per item 4. The univ~rsal puller supplied by 
:;;oa should facilitate the assembling and dismantling operations 

.Ji.;r i.nq mi 1 J. ch.:inges and repairs. 

It is i~perative to look into the export potential, 
!;~rtic~larly wjchin the PTA to justify lon~ range development 
i:l~ns (80.000 tpy produc~u in two-shift operation cannot 
eali~ticnlly be sold within Mauritius). 

·_ ._ · · :_:·~-~,:nn.trol. As in the other rolling mills in Mauritius, the 
.•.!• o!: quaUty control is commensurate with the m:irkct 

,; ;·_, .l rc:r:•:r1ts ar1J re 1 ie:s to a high d._,'-Jree on the billet 
r .i:~u ... .::::turers · certificates and a stabilized rolling practice . 
• .... :-i! :_·; ,~o labor'1tory. f<andom tensile testing is done by sending 
. !11J"Jl< ., to tbc Mauritius Bur..:au ot Standards. 

.. ~ ..: ~. ! 1 ~- . s t. t • s 
The prodi.;ction 

~dinten~n~..:. Tn~ 
specialization of the mill 

mill has a high shdre of manual 
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Jp~~~~ions - ~he~~ are no repeate1s etc. so that maintenance is 
~o~ co~plex The new stands and reheating furnace about to be 
in~~~!:ei will be a decided advantage. 

";'?::.'1 i :--, ir~ :-Jh_;_ i.e the r.iixec expatriate and local mana~ement is at a 
~i~:1 technical :evel with foreign experience and with clear 
ideas about mill possibilities and future development plans, it 
~o~ld ~e beneficial for the company to be take part in (i) a 
-oubr8CJ ~-cn .. Jl t:xchange program iP.volving KUSCO and (ii) on-the-job 
trct:n1ng overseas, preferably in a rollin; mill of wnich the 
~~~~u~t ~lY would include bars, flats, and sections. As concerns 
~~~ ~~~2r tw0 fo~r.is of training proposed, i.e., participation in 
:he ~~12~J nill modeling workshop and ~he regional workshop on 
~::.. l. .'.. :r12:1al::i l i tat; cri, the same recommendation applies as has been 
·.1.L ~o ~-;hir 81'."e~:J.:ing & Rolling Industries. 

~·P~0_2i~_.1l<itior. of Crlpacity uti 1 ization. P-esent utilization of 
~he ~~r~ing ~ours avJil~ble at the rolling mill is 72.0% but it 
~~st be 0orne in nind that this is only one-shift utilization. 
~;~ha 3inqle shift, calendar time utilization of course is low . 
. io~~v~~, the ~arket f0r giv~n product mix is limited and 
switcning to twa-shiit operation would require product mix 
~~~r.':lr~~ ~ 8:1. This ~S t,..;hy, after completing the short term 
j..::v0\q~;~,-:.;·.~ 1Jrosr.::.::. (.st::e b.::lo·..J), it will become feasible for the 
ir:;~ +:ir . .:: fer .S0..::r. ... cns I.:olling Limited to introduce the 

·-1·c.!u..::ti0n er sections, a::> the only mill in Mauritius, thereby 
Jce..:.t.lv er.!1.:::ncing th.:! ovt.:r-<:11 c<.ip::.iC..Lty utilization. 

,.;. J ., l'"Jture cxpi1nsior. J?.nd r.ahabilitation 

• .. c: · ;.; ;- n:: n ~ :.:.: ._: 11 i 11 J pr ice of 9 , 5 0 0 
· 1:;c•:l::;.; p1;r ton of r.:·b::.ir 1--rovides 
'·zp:.n~; l on ?lan:.:; 

to 10,000 MUR (Mauritius 
a good margin encouraging 

·- - .- ·~:.t; ~:ecr;nd stage ot mill upqrading in 1985, the third phase 
.. ; ·' :·ui1:: this will consist in the commissioning of a new 

c: ·"~ ·_ , ·i:; ~urnace (a lre:ddJ on si ~ -) e:quipped with adequate 
.. ; · ,·.,t..Jc; controJ:.; <.1nJ rr.t.:.:isurcr.icnt, and the installation of a 

. .-;.-:';t.,1Ni finishir.q train yivin<J a higher exit speed. 

·;,. t.:: .... ;1t 1 :· tein of th is, already on-going mil 1 upgrading project 
1 i ~ ~ cc,.:,;.idc·r<,Lly enhancC> heating accuracy and thus, product 

. •·. ·.·;, :t \:t11 rc:(1uce fu~l con~umption and billet scaling . 
. :,, : .• • • . . ~, •. ! no problem !:;'..I itching to larger size billets (as 



TERNIW\.L REPORT 132 

------------

:,.: ~- as :::.0 ·..:iL• .-v G~ ;:;::: billets cease to be available, or even 
c~Lc~~ tt~~;. Also, it will increase the company's chances to 
"!r.~~r t•-.t:: :..>::!...tll sections narket. 

Le~~ r2~g~ plans focus on possibl2 instailation of a hot rolling 
~ili having a capacit/ of 30,000 tpy assuming two-shift 
oper~L~an. A proposal by Da~ieli of Italy for a new facility is 
0E:ir.g C:>:.::.r:,i.:1.:::d. 

Su~0cs~ed implementation: 

Ln ~n~ sho~t terra, the obvious course to take is to implement the 
:;1sr!.-;.:.::-:2r.t:c.t.ion and ecluipment taken over from the sister company. 
~h:.s ;.;.:...L ..... mair1l~· serve to alleviate the reheating furnace 
bot. t: i.c::r.c=:ck. 

In ~~~ longer term. the mill expansion program is technically 
~~ll c~-~~ived and d~valoped. The UNIDO team a~proves of the 
;i!.2.n. IL::,~,e:·:.:;r, u • ..., irr.plt:mr:ntation schedule of stage 3 upgrading 
c!0~r~y de:µ~nJs en m~rket development. All necessary equipment 
~~s ~2e:n en ~ite for consid~rable timt. (The new reheating 
:.1...r!'"'._ . ._,~ · . .-;~s ::.::-=. to b~ put into operation during the second field 
~lission.) 

T~c i~~!~~enL~c1on of ~he long range scheme (new hot rolling 
~l-i; ~ould alsc tdk~ th.::: route of ~ecuring reconditioned 
,-;qd.lp;:-;.:?n ... , either a complete line or a cornplet..., section s:ich as 
~-c1;rrl:L;;-·! rd 11, me:ch.::.in:;.zt.:d cooling bed, etc. to decrease the 
.:_.:, ;: , ~ ·~: out 1.:.: ys. 

~i~a~l;, an activity in exports is one of the prerequisites for 
~:1pl<;i:1r·nt1nq this larqe project. 
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v. PROPOSED ~RA~NING 

I·:·c Cfilf}.J te.:;m had a:1 opportu:-iity to examine th~ shops and uni-cs 
(ro~~in1 mills, EAF, maintenance workshops, and fabrication 
~hc~s) in the sm~ll scale st~rl plants covered under the present 
~-.,~oj~c: and •:1ake 0bservations regarding staff qualifications. 
~~-: ~iscussioDs with management of these mills focused on 
tr~.ri11g. Without ex~eption, it has been found by the team (and 
cc·1t:cmee by loc~l m~nagement) that in order to raise the 
ct~ec~~ve~ess ciMj productivity at most of the plants visited, it 
is cf great i~portance to upgrade the professional level of 
Gerson~el in all ~~e managerial anJ supervisory positions. 

it has a~so been found that generally, the training programs of 
r;uroo are ;,ery w1ch welco.:.e and h..::ld in high esteem. 
Specificdlly, ~he mandgern~~c of the individual steel plants 
; .i.nclud ... ng zrsco ~iwre trair.ing was the only aspect covered by 
:.i.c::- z-,:-e~;<: 1r.: project) i,.;ere enthusiastic about the participation of 
Cl••·-':::.- .t=-ersonn<c!l in the tro1ininq Frograms listed hereunder. 

ZISCGS7FEL deserves a more detailed considera~ion in this 
respect. There is ~n extensive, well equipp2d and staffed 
:c1i~in~ ~acility where ~pprcnticcs of all steelmaking trades as 
:~l~ .s -unior staff are r~c~iving their training in R variety of 
:·;~y c L 1 J. i :~ed cour ~<:s. lfr;•:.::v.::r, th2 ranye of operations of 
.:~~(G~T~[L p~oper ±~entirely o~tside the scope of all the small 
~~0~~ ~~ll~ cov~red under ~nc pr~sant project. Hence, it has been 
~;1j~r~c out tha~ practical training at ZISCO has little relevance 
;J: ~t.e t:.:oining t"equin:r.i.::nts for the small scale melting and 
~~r/\:~rs rolling ~~cr~tians of the ~ini-mills- Also, ZISCO right 
· .. ;.c 1 ;. ':!•ri :iy ·i::o cope with problems of their own which are also 
'd~··:i:H! ln zrsco·s rc,l;:itions with the mini-r.iills of the 
:~:;bn.:~:.:.on . .:ind must concc:ntr<.te on production. product quality, 
1 0s~s~i~s- ~nd m2~k~t ~ri~ntation problems. Even the expansion 
~rn~nc~s ~~ zrsco, onqoin1 or planned (such as the sheet mill 

.·.:; "'"":t:\. while :.>cne~~cic1l for the \1hole subregion, are unrelated 
· : _:,,_, . ,;rne.iiate and Jong ter.m n.-::cd!:; of the mini-mills. 
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A. Identification of trait; iuy _-~~·.:ii rai:Le::nts 

In connection to the above, the suggestic.oi::c; an-.i/or requirements 
of individual steel plants regarding training of their personnal 
were collected, analyzed, and cross-checked against the 
background of the field team's own steelmaking and managerial 
experience. Of ~~rticular importance in this process was the fact 
that the team were able to confront their t.::..pei.-.: .__-nee from all the 
mills covered under the present proje:ct, :n ..: situation where 
very few of the individual steel plant mandy~~~ and executives 
have ever had an opportunity to confront their own experience 
with that of their neighbors within the PTA. The analysis of the 
over-all ~raining needs resulted in traininq and training-related 
proposals regarded as most usdful for all the countries and 
plants covered. The facts concerning zrscosTEEL 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 project:::;. Tht:se projects, albeit 
in unfinished form, ~ere already discus~~d and found support in 
all the mills without exception, including ZISCGSTEEL. 

B. Formulation of training n~ojects 

A brief formulation of the four training proj~cts envisaged is 
given below. Full particulars on each of these draft projects can 
be found in Annex H. 

B.1. on-the-iob training 

On-the-job training at a well-operat0u :.1 ~ ·.; •. Lill provides the 
grt~atest immediate benefit if the r .• i, 1 :;·· 1 o.:r~t~d for training 
features a type and scale of operations :~ 11. : ~ .. c to those of the 
trainees' own mills. Efficient mills 01 t.i1i:.> Lind are operating 
in Czechoslovakia, and provide the add it; ;n,1 l advantage of 
combining all the operations encouncerecl bt the different 
trainees' mills (that is, EAF, continuous c.1st .. :c, bar and wire 
rolling, and maintenance) even under the ~Got Gt a single plant. 
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Indeed, this kind of training is a logical, inseparable part of 
the UNIDO technical assistance projects. 

This is 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 in 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 proposes to organize 
~y 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 individuals 
representing a cross-section from management to technology to 
accounting and financing. Consequ~ntly, each country would send 
out as trainee either an engineer or a sales oriented manager. 

B.3. PTA steel plant rehabilitation vorksho£ 

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 al~o thwarted by the general condition of the 
national economies involved and by the shortage of foreign 
0xchange, making it increazingly necessary to rely on foreign 
aid. The optimal rehabilitation technologies are yet to be 
defined. 

The principal issues that need to be· addressed 
~ill rehabilitation, upgrading of technology, 
equipment, and subregional cooperation within 
industry. 

jointly include 
maintenance of 

the steelmaking 
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All this information is needed by PTA 
Governments to update and, if necessary, 
policies for the steelmaking industry. 

136 

and by individual 
reformulate their 

This is an international worksho~ on the rehabilitation of ste~l 
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 is practically no partnership oriented 
cogperation which would be b~sed 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 ki1own at the other olants in the way of technology, 
innovation, and/or organization, a subregional exchange program 
for steel plant mauagers and operators is proposed. 
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------------------- ------------ -----------

vr. ACH~E7El!Elfr OP IKHED!ATE OB~ECTIVES 

Actual results 
objectives. 

are coir.pared •.rit~ sched.:.ies, targets, and 

A. Comparison of results vith schedul6~ an~ targets 

The schedules were constructed ~y UNIDC anG !ully adhered to. 
Detailed schedule of field work and othe~ activities was updated 
in a January, 1990 "Tentat;.ve revised implen.i:ntation schedule" 
which is confronted with actual activities in Annex E. 

Equipment specification fo= the projec~ area steel plants was 
prepared ahead of schedulg. at a!", urgent re.:;uest by UNIDO. 

The targets of the projec~ ~ere me~ 
training was addressed tc an extent 
required by the Terms cf Referenc£. 

i;1 full rhis issue of 
=cnsiderably wider than 

B. comparis~n o~ r~sults wi~h ob1ect1ve9 

Efforts ~ere made ~y tn~ UNID~ team to meet the project 
objectives in spirit as well 35 ~y the letter ~f the rormal terms 
of reference. 

~he field team visited the project area steei mills and probed 
lnto questions of productior., technology, mai~tenance, and cost~. 
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~his resulted ir. on-the-spot assistanca the team were able to 
provide to the mills. 

0n the basis of discussions and results of tt.e first mission, tne 
tield te3m drew a list of equipment and instrumentation to be 
purchased by UNIOO and supplied to the mills within this 
technical dSsistance project. 

On-the-spot assistance and the supplies of equiFment represent 
improv~ments already implemented. 

rne two missions and their subsequent analysis yielded a number 
Jf improvement suggestions fer each of the steel plants. These 
dCtually are recommendations to the management; because of their 
detailed and specific nature, they are always listed with the 
steel mill in question. 

rhe o~jectives are best classified as (i) integration of lacking 
critical equipment, (ii) trainee plant personnel; (iii) improved 
capacity utilization, productivity/production, and product 
quality; and (iv) well-substantiated expansion and rehabilitation 
nrojects. 

7he immediate njectives, as spell~d out in the Introduction, 
have been achie~~d. As already mentioned, the components of the 
~resent project - mainly, on-the-spot assistance, measuring and 
~ontrol ~quipment provided by UNIDO. review of development 
~=ograms, and training - have been and will be of help to the 
5teel plants in the areas of process upgrading, technology 
modifica~ion. an~ product improvement but cannot be expected, at 
~he level of funding provided, to achieve much in the area of 
~apacity Jtilization and plant rehabilitation. Improved capacity 
jtilization of the plants, together with trouble-free operation 
~s can only be provided by adequate m~intenance, is the 
~eveloprnent objective. Training schemes and follow-up activities 
conducive to this aim were proposed. 
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VII. UTILIZATION OF PROJECT RESULTS 

The UNIDO project DP/P.AF/88/072 produced many specific modes of 
results a~d suggestions. In ~he 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 ?reviously identified by the field mission. 

On-the-spot assistanc2 was another type of immediate help to the 
plants. Of course, this could only be compatible with the scope 
of the mission. 

The ~edium term development should be well advised to follcJ the 
recommendations and to implement the . suggested improvements as 
spelled out in the Chapters above. 

Both rned1ura and long term development are bound to benefit from 
follow-up training and ~orkshops. 

It has bee~ ascertained by the field missions that an important 
factor which affec~s the level of utilization is the necessity to 
enhance plant-to-piant communication for the purpose of exchange 
of experience. This factor should be stressed in all subsequent 
activities in the interest of subregional integration. 



UNIDO DP,'RAF/38/072 TERMINAL REPORT 140 

VIII. CONC~USIOHS 

The objectives of the ~rojec~ w~re attained in compliance with 
the Terms of Reference. As evidenced by this Report and its 
Annexes, this 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 p~ants. 

During the rather brief space of time available for the field 
mission to each of the project area countries, the team collected 
a large amount cf information. 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 
stael plants, and yet specific enough to captur~ 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 stee! plants in order to better satisfy the 
needs of the downstream industries. 

The guidance of the Metallurgical Industries Branch of UNIDO and 
the coop~ration of the UNIDO Country Directors is gratefully 
ack:-iowledged. 

The support of the PTA and of project area Governments is 
appreciated. 
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Uew Metallurgical Plant, Ostrava; home 
work 
POLDI United Steelworks, Kladno; home 
work. 

ANNEX B. Senior counterpart staff 

:'~ANT J. 
uf..;UOG I f•. M. 

on:r.r.o c:.H. 
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Under-Secretary, PTA Coordinator, Ministry of 
Planning and National Development, Nairobi 
Director of Industries, Ministry of Industry, 
Nairobi 
Managing Director, KUSCO, Mombasa 



:-~: .. r<C:tAL J. -N -
L:\."l. ~-J T.WG L.K.C. 

::O,~_l'-!v~JILHAN S. 

ANNEXES TO TE~INAL REPOR-:' 

Resident Representative, UNDP, Port Louis 
Managing Dire~to~, Lam Po Tang & Co. ~td. 
(Shipbreaking and Rolling Industries Ltd. und 
Section ~olling Ltd.), Plaine Lauzun 
Manager, Desbro International Lt~., Port 
Louis 

(1:;c;.__; .. 2T C.A. country Direct:or, UNIDO_. Mapu~o 

Si.'!lZ.;!!I-GlICOGO J. General Director, Directora~e of Metallurgy, 
Minist:ry 0f Industry and Energy, Maputo 

TEMBA ~-~- Generai Manager, CIFEL, Maputo 

Of~·!~r:SA f3. 
l'-IJ..G:i;_i O.S. 

C:-iAM9\FA B •• T. 
~!<Or\.:'.. r.,. ~T. 

i-:;:·:1;;L.EK J. V. 
.. -;: ~.-:. 1· ~r . 
_.!.I:::.·; v. 
:- :c;t'EIRi;:oo F. 

~esident Representative, UNDP, Dar es s~laa~ 
He~d. Metals and ~ngineering Sector, Minist:ry 
of Industries and Trade, Dar es Salaam 
General M~nager, ALAF, Dar cs Salaam 
Gener~! Manaqer, SJu1, Tanga 

Vienna 

He<id, 10/T/MET 
Programme Officer, IO/T/MET 
Programme Officer, 10/T/MET 
Area Officer 

~dnaginq Director, ZISCOSTEEL, Redcliff 



- -·-·-----·--·----

. .. 
·-- -----------------

ANliEX c. List of person~ ~et 

• f .. ..... . ~ .... :_) .....: .. 
.. ·:·:..:i<I::DO ~ 

-. .; : ... ,·.1{T C:. A. 
.:..,1-.:-:. :;,{;JiKAR 3. 

.. 1; .;.K. 

I : ,; \,1 • 

.. , . tJ . 
I .-XOV J. 

T. 
i~.:lr.1'.1· .. JC C. 

.. ·-: ·; "."-.!lG T..K.::. 

:::·.,· ;I;,\:, .. Jr .. 
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~~?~~~ Mozambi~ue 
?ub~~~ ~~l~ti~ns Off1~e=. Ministry of 
industry, Port Louis. Mau~it1us 
Fir.a:ice and Economi~ M;:ina<JCt", CIFEL, Manuto, 
Mozc-::-.b iqu . .., 
R.::s :dent H.!p.r:esentatl. ve, UUDP, Dar ~s Sa. laar.i, 
'l'on2anic. 
public i: . .::la~ions 
Re~cliff, Zi~babwe 

Offic.::r, ZISCOSTEE:~, 

Pers0nn~l Director, ~es~r~ International 
~td., Po~: Lcui5, Mau~i~ius 
Tec!"inicaj, Dirc:ctor. ~MA, Maputo, Hozarr.biqui! 
Ar~J Of fic~r, UNIDC, Vienna. Austria 
Country Director, UNIDO, Maputo, Mozarebiqu~ 
Steelcast Di visi0n Manager, AL\F, Dar es 
Salaam, TaDz~nia 
Developmenc Manage=: KUSCO, Mombasa, Kenya 
Dcpu~y Manager, Sections Rolling Ltd., 
Plaine Lauzun, Mauritius 
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!'\ ..... u~:nc 

~~~AKCG~~ BY 02S~INATIONS (sce~l plants in proJect area) 

~¥C!.OPS ~2 ra~ge 6CG-~OQC l 

.::•.:.c.clete wit.;; bctt.-:=.ery 

J~.IT.(-:J:"'Sj 00 tenr,e~·atlji:f: 1:-::?:a~-t..l.."C"lng 

sy~~~ra. ~1sroprocess~r =ont:olled, 
1000 ta 1750 c ~Gasurinq r~Gge, 
ccr.l~:iete w1~n in:.:.ic#1t.0r ~1~Y:l£) and 
nu~zer, with ~.5JO ~cs ji3posable· 

Destination and no. of pc~ 
ALi.\F TANGA DES BR SR/ SB c:;: l 

1 1 1 1 

:.:,~asur1n~ ~J ps 1 

:::!h<~3.t.inr :ur:-ec-? ":e:n;-i.:-:rlitla·c 
;~lei:~ ... }l!r j_;.-.c; sys'°:.e:l,. ~::_)TP.~Jlete v.ri -Cfi. 

~i0ital ird~c~~or f~r para~Jel 
r::·_~\c:~ c:-;1...!r~~e:r::- '-;~ ::;1ret~ J.o..:atic!lt:, 
:'..:-.t. 6 .sµ;ir2 ·:;;12at:hc.:. ::hermo­
~oupl0s and 100 m cable 

n~rnocoup~s~ FtRhl0%/Pc, 
._,ie::.:-:i°'S ty:;:ie. 7MC;:CJ02-2'JEO:..., ·-ii".:h 

JG rn screen~d cable 

~~he~t~n9 f~~nace offgas anaiyier, 
~~table ~ypc L~ncorn 3100 

.,,,,-.:,. ~ ;-.yd:<'u l ic ;;u:~_cr ~~r·'.-. Lucas 
,-,~~ !.;:-i'.:2.i. 0:!.i1nt .!7\c·:1~t.f:i·1ance 

r .. •\ ,·-:~ .1.., t m.:"~.nr- S :.e:r.'1(~ ....... ; t 1 .. 11r# 
·~ .. ~ ) ] ;-'.-(~/\;..: 

l 

'· 

1 ... 

l 

1 

1 

1 

1 

1 

1 

1 

t, 
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J 4 

Digital :rn 1timet-:!r .B J.002, 
-:; i em.:::ns type 7KB ioo2-aA.; 

Electric weld~r - i:.-elding 
rectitier ~-tEZ .Bru1:iov, type 
~~:~u J 15: with two sets ot 
prct.ecting shields and gloves 

Vernier caliper 1000/200, 
Mitutoyo type 53.;-1oa 

')igi'cal micrometer 0-25 Digimatic 
HOC, Mitutoyo type 293-601, 
spare battery Si<.-~ 4 

C~liper 0-:10 for tolcranc2 
measurenents, Mitutoyo typ~ 
5Jf:-1Gl 

with 

Filler gauges~~ 120 Dm, metric 
same, imperial (inches) 

15 Water level, 500 mm steel, 
prism typ~ 

Portable hydraulic shPars PETT~ 
=ype HC 5~0, fo~ cobbles up to 
·~u n:rn, with s-ra~e cutting edqes 

~ongs type ampere/voltmeter 
:·, i.er.v:~n~:,, type 7KA 14 00-8AE 

1 

1 

2 

1 

3 

) 

1 
1 

1 

1 

2 

1 

J 

J 

l 
1 

1 

1 

1 

1 

1 

) 

) 

1 
1 

1 

1 

------·-----------------------------------------------------------

...,i·.:;·1 IrJNr IO!JS · 

Full adcJrcss 

J\lurnin1um lo.fr ica Limited, Steelcast Di vis ion 
A~tn. '. P.M. M~he~hwary, s. Gowrishankar 
P.O. Box ~GJ2 D~r-~s-S~laa~, Tanzania 
~2lcx: 412G5 A[~f TZ 
-::db les; ALlJMirli !;r-! 

Stee:l Rolling Mills Limited 
Attn.; L.J Mko~:<i, s. Arnbari 
r.0. Dox ~034 Tdn0a, Tanzania 
'I'•• le::.·· •'l 503 l S'l'Et:L TZ 

2 

, ... 

l 

3 

] 

1 

l 

1 
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--------------------

SR/SB 

CIFEL 

Y.USCO 

Cables: STEEL ROL 
DESBRC International Limi~ed 
Stee: Rolling Mill 
At~~-: S. Samouilhao 
P.O. Box 60 Port Louis, Ma~ritius 
Telex: 4260 STEEL IW 
Cables: FINAllCE 

Sections Rolling Limited and 
Ship Breaking & S~eel Rolling Inriustries Limited 
Att1 .. : A. Kwan 
Plaine Lauzun, ~ort Louis, Mauritius 
Telex: 4321 DOHDON or see DESBRO 
Phoiie; 2-3728 

CIFEL ~oundry and Rolling Mill Company 
(Ccmpanhia Ir.dustrial de Fundicao e Larninagem S.A.R 
Attn.: F.J. Chango, R.M.P.A. de Zaza 
?.O. Box 441, o. u. A. Avenue 485, Maputo, R.P.Moca1 
Telex: 6-262 CIFEL MO 

Kenya United Steel Company Limited 
Attn.: J.G. Rajani 
P.O. Box 90550 Miritini, Mombasa, Kenya 
Telex: 211'::17 
Cab::..es; KUSCO 
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BREAKDOWN 3Y ITEMS AND PROPOSED SUPPLIERS 
(s0pplier codes are explained below) 

Iter.t 
no. Descr~~tior 

J:lo. Approx 
of unit 
pcs. price 

1 Infrared pyrometer, portable 
CYCLOPS 52, range 600-3000 C 
compl~te with battzry 

2 Immersion ~emperacure measuring 
system, micrcprocessor con~~olled, 
1000 to 1750 c measuring range, 
complete with indicator la~p and 
buz~er, with 500 pcs disposable 
measuring tips 

6 

1 

3 Reheatiny furnace temperature 
measuring system, complete with 
indicator/recorder for parallel 
measurement in two locac~ons, 
with 6 sp~re sheathed 

(, 

J 

thermocouples and 100 rn cabl£ 3 

Thermocouples PtRhl0%/Pt, Siemens 
type 7MC2002-2VE01, witn 100 rn 
screened cable 14 

Reheating furnace offgas analyzer, 
portable, type Lancorn 3400 1 

Universal hydraulic puller set 
LUCdS for steel pl~nt maintenance 6 

~~s~lat1cn meter Siemens type 
·1KA1512-8AD 5 

!lot m::::tal dc~ector (infrared), 
1,00-12 so0 c 12 

D1qital multimeter. R 1002, 
Si~mens typ~ 7KB 1002-BAA 8 

2,500 

7,775 

3,045 

250 

5,112 

1,822 

900 

1,806 

2)0 

Approx 
total 
price 

15,000 

7,775 

9,135 

3,500 

5,112 

10,932 

4,500 

21,67') 

1,840 

10 

s 
co 

A 

B 

D 

c 

I 

E 

c 

r. 

c 
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L~ Electric welde:::- - welding 
rectifie:::- ME'l Brumov, type \.iTlJ 315, 
\-' i ~h t.W'.• set5 of protectinq 
s!"lields a:-id gloves 

11 \'~rp:_er ca:iiper 1000/200. 
t-~i tutoyo type 534-108 

L. Digita.!. micrometer 0-25 
ui~ima.tic ?-~DC I M::.tutoyo type 
~S1-6Gl,with spare battery SR-44 

Caliper 0-110 ~o::- tolerance 
r..casurerr.ents. Mitutoyo type 
5)8-:01 

, . 
_._ .. F' .U l er gau·~e se': 120 r,1r.1, metric 

same, imperial (inches) 

, :- hater leveJ., 500 rr.m steel, , j 

pri:..;m typ·:: 

L: P0rtabl::: hyc!raul1c sh•::ars PETIG 
~i'Pt-' HC 530, ..-or cobbles up to 
50 ::\:1\ I with spare cut.tir.g edges 

l ' Tongs type arnpere/volt.metr 
Sit.,mens, ':ype 7 u .. 1.: 00-Sid:: 

: '): .. : ••. i ?ICATJOtI Of ::>UPPLI Ens 

:_1 :,: 

Dr. Georg Maur~~ CmbH, 
Opt.oelcktronik 
Jndustricgcbict 10 
C-7·141 KOHLBEi"~G I i\RD 

KIMEX-t:LF.:CTFO-·tiITE 
Jo~ef hdi~s St~acse 6,7 
A-61)4 VOMP. AU.STRIA 

1 

4 

15 

15 

4 
4 

4 

2 

5 

:.,131 ) I 131 

450 1,800 

HO 2,100 

75 1,125 

50 200 
50 200 

50 200 

b' 1:::) 16,250 

210 1, 150 

105,625 

telex 7'21~773·1 

tel. (07025)3031 

11 
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G 
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~, 

G 

H 
H 

E 

. 

c 
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c 

D 

E 

F 

G 

i 

Sieme!ls AG 
Sierne~sstrasse 88-92 
Post.fach 83 
.T\-12:1 t.JIEr;, AUSTRIA 

MEZ Bn.•rnov 

tel. 2501, 2543 

CS-763 31 BR:JMOV, CZECHOSLOVAKIA 

E. KANDT K.G. 
Robert Koch Strasse 35 
D-2000 HAMBURG 20,BRD 

F.PETIG & SOHN GrnbH 
Pos'Lfach 240 
D-~048 GREVENBREUCH 2, BRO 

MITUTOYO-SJ..MPOH 
Messgereate V2rtrieb GmbH 
Postfach 210565 
Borsigstra:.se 8-!0 
il-4040 NEUSS 31, BRO 

Schacherrnaycr GmbH 
Industri~z~ile 86 
Postfach 300 
A-·1020 I.!!!?, AUSTk1A 

ABB K~nt Europe ~td. 
Zweigniederlassung Wien 
.Jacquing.:issc 39 
A-1030 ~IEN, AUSTRIA 

telex 41-214164 kandt 
tel.(0049) 404710701 

telex 8517145 
tel. ( 02107) 73108 

telex 0222Go 

tel~x 132342 KENT~A 
tel. (0222) 783153 
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ANNEX E. Adherence to schedules an~ targets 

ORIGINAL TIME SC!iEOULE FOR 1989/1990 AS PER TERMS OF REFERENCE 

Oc:tober 1989: 
1. Briefing cf the team leader in Vienna 

october/Decemb~r: 

2. First field mission 
Dece1r.ber: 

13 

3. No. 1 draft report, imLediately after completion of the 
first field tr~~; also contains _ list of equipment 
required for the six ~!ants under review 

J3nuary/April 1990: 
4. The equipment specified is ordered by UNIDO and air 

freighted to the plants 
Ma;.ch/May: 

5. Second field mission 
July: 

6. Draft fina: report 
Late in 1990: 

7. Final r.:~port. ·· pending approval of the draft by UNI DO. 

TE?iTA'I'IVE REVISED IMPLEMENTATION SCHEDUi..E FOR 1990 
~ienna, 30 January, i990. 

January/February: 
l. Ascertain st~tus of equipment orde~s and deliveries 

with Purchasing SP.ction of UNIDO 
2. Submit complete Kenyan visa applications for whole team 

through DA/GS/TRAV, in view ot past difficulties 
~'cbruary: 

) . Decide on ?~oject extension # 5 (substitutional 
first-mission coverage of Kenya) 

4. Or~ft and ~end out telexes to project area 
:r·if)P,'Ul-HDO off ices i:tfc:.rming of arrival dates and 

~; , 

~equ~sting usual visa on arrival facility 
D~cide on a tripa:tite meeting with PTA and 
?Coject countries 

J· i:..: t'rUil r·y I March: 
6. Cover f i~st-mission Kenya pending positive 

decision as per 3). 
M;, 1·ch; AtJr l l: 

7. P€nJing 8 positive £tatus of equipment deliveries, 
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u~de~take ~nc mission by field team to all projc~t area 
countries !Mozambique, Kenya, TJnzania, Mauritius; also 
ZimbPDWE 1P the case of T.L.), the sequence and timing 
~o b~ determined ~s per the outcome of 2, 3, 4, and 5. 

MayiJune: 
8. Write draf~ final ~eport 
~- Implementation schedule update 
10. Act o~ dec~sions about project extensions or, 

possibly, follow-up projects 
# i (Steelworks modeling workshop) 
# j (T~aining in £AF/caster/rolling mill practice) 
# 8 (Assistance to steel mills in Ethiopia and 

l"!adagascC!r) 
Ii .i.C \I:1t. Workshop on the Reha~ilitation of Steel 

Miils in PTA and SADCC Countries) 
1 11 '.I~t. Workshop on the Shipbreaking Industries 

in PTA Countr'es) 
June/July: 

11- Comments by UNIDO and PTA on the draft final 
report 

SepLember/Oc~obcr: 

!2. Triparcitc m~eting (pending decision on 5); 
submission ot final report. 

ACTU.!.L A.CT!VITI ES 

O.::r:-.~:-Jcr .l.989: 
1. Briefi~g of the team leader in Vienna, 15 October 

0ctcoer/Oecember: 
/.. First f~eld mission, 30 October through 2 December; 

Vienna consultation, 14 to 16 December 

No. 1 draft report - list of equipment required for the 
six plants u~Jer review, 16 December 

L:r.u...-r.y 19~0: 
Intcri~ repo~~ in~l. Tcchnic~l annex, 30 January 

:, I Apr i 1. 
·· - 'I'he equipment specified by team is orde1 ed by urnoo and 

~ir freight~d to the plants 
:1,'Mc1v: 

•· ~econd field mis5ion 30 March through 10 May 
! ·-· • ...,, -

!l !)('de·_ t i;1a 1 rf•port I l(j July 
: .. :pt:.-:mber: 

'· 2n~ D~aft final report. 

8. f i T'.c.• l :-e:po::-t. 
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r:::E:..o ITIULRARY 

First fieid miss~on 

Team leader 
MozaT.bique 30 Oct- ~ ~ov 
~an:ania 8 Nov-16 Nov 
Mdu=itius 17 Nov- 2 Dec 

l~xcept fo~ steelmaking expert: 
r.:i;-.zania 
~!au:-i.r.ius 

Second field mission 

Team leader 
Kenya. 30 Mar-10 Apr 
~ :1nza!1ia 11 Apr-17 Apr 
z :.1'!1b.1. t· ... ·~-, 18 Apr-20 .1\pr 
MOZdmbiq~~ 21 Apr-26 Apr 
Maut'itius 27 Apr-10 May 

Team 
30 Oct- 7 Uov 

8 Nov-16 1;cvl 
17 Nov- ~ Dec 

8 Nov-23 Nov 
24 Nov- 2 Dec 

Team 
30 Mar-10 Apr 
11 Apr-18 Apr 

19 Apr-22 Apr 
23 Apr-10 May 

A~ov~ i~inerary includes all travel and transits. 

15 



.?...~WE:<ES TO TERMINAL REPO;(T 16 
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P:-f:'.na:-atory A.ssi.stc:nce and Advi::>orv Se::-vices on ~r~ 
J~~~~~o-economic Aopraisa~ of the Rehabilitation and 
~~j~r~izat1on of the Metalluro~cal Enterprise CTFEL in 
!·~_V"'JtO, '1'2-::-r.-. 1_n.:i.l Report UiLt:DO XA/MOZ/88/801, J. Gavlikowicz, 
z. l)ulewicz (l~c"-'J. 

!_l_::_o._duc:::;.,1t:y .::mp:::-ovement of Steel Rolling ~ills in K.::nya 
'.:0!:1r.1cn~·e~ltl: Sec::-etariat, Commonwealth Fund for Technical 
2~-op2ratio~ Industrial Development Unit, (1985). 

~r~ducti~itv ~nprcvenent of Steel 
M:=11~r-i t ius ang 'I'anzani :t 
Cur;nonwealch Secretariat, Comraonwealth 
Co-operation I~dustrial Development Unit, 

Rolling Mills in 

Fund for Technical 
(1986). 

11::r: iontl_Develog_nent Pl an 1988-1990, Vol. 1, Ministry of 
E~oncmic Planning and Development, Mauritius (1~88). 

7. -:__;'.~·'•!_'::__of th~ Kenyan Iron and Steel IndustryJ.. The Ministry of 
~:·.i,•:~~r}', Kenya (1989). 



u:;IDO OP/F...:..F/38/072 ANNEXES TO TERMINAL REPOid' 17 

-·- ------·-- --------------------------------

~EX ~- ~~ecific ~i:l data 

KENYA U~JTED STEEL COMPANY LI~ITED (KUSCOJ 

~-~, · l 7. ~ ;~._1 .~hop sta f i ir.q · 
~ctal numb~r of staff 

~l2c~ric a~c furnace 

M.tnu t ac~•1rer: 
¥~~r of inst~llation: 

C.tf.;.iCi ty: 
:-lr~ii 1.-tn d ia:--:eter: 
Lli~. of elcctro~es: 
'r~~sfo~~cr power: 
~dter ccoled uni~s: 

; ; .; l fl~' s :/:~ t(;r.1: 
_,__- ;- ,10 bud:ets: 

: r.1:.; trdnsfer c.1rs: 
. . . 1 • , p -: l! .i. CJ h st a t i on : 
-:-·:1 .. r:;: nc:_r er :·ne: 

21 
- '"l ..__ 

9 

KGYV, HU;:}gary 
1975 iil furnace) 
1982 (#2 furnace) 
.;-5 tons each 
2. 5 In 

200 r:un 
2 MVA each 
outside of ~oof shell, door 
arch, cooler rinqs around 
electrodes and electrode 
clamps 
13,500 ton each 
J shift operation) 

(based 

6 ·buckets; clamshell 
orang~ peel :ypes 
2 cars 
1 
two 5-'(on er ancs 

on 

and 

3 l <•d le:; wi~h stopper rod 
tc::emin<j 

two ~0-ton cranej 

Bottom poured pencil inqot~, 
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----------------------------------------

,.-;. ot ingoi:s ;lOU:::ed 
~---. ::._: <:t single :-ur..1er; 48 

.:: :. ·; i .!. iti!t:.S: not_ yet being produced 

PrcJu.:t rr .. ~x 

Cnly cne grade o~ steel is produced; ~his is grade BS 4449 mild 
s~eel. The chemical composition is 

l·..:~·-: 

,. 'Ji:.') 

Production 
of crude steel 
(t.py; 

19,531 
19,379 
18,5.;7 

c 
l·!n 
Si 
p I s 

.. ,_ · .:.qr.:: 'l:aP-to-tap time. 
~0pair ~ice (fettling) 
._:r: •• rq i 11g time 
,,._·i.tinq time:! 
:·c:r' ir.i.ng -:ime 

: n LriSt. ing : 
,: ! th ,i·:.:f ect i ve 

0.15-0.26 % 
0.45-0.60 'c; 

0.15-0.25 % 
0.050 % max. 

Specific 
(per ton 
electric 
(Uih) 

consumption 

648 
640 
G68 

of crude steel) 
power electrodes 

150 min, split 
30 mii1 
15 min 
75 min 
30 min 

5 min 

8e - 89.5 % 

1. 9 % 

6.8 % 

(kg) 

6.4 
7.0 
7.2 

up into: 

~· ~~crntion. Two EAFs can only be run simultaneously at 
'- :_: :ne: and during the weekends, bec.:CJ.use of high cost of 
· "''~ pu .. 1~r. ~ft:!nce, the method adopted is sequence operation, 

· ·• ::! ,-, one fuci1ace sw i tchc~d on as soon as the oth~r has tapped. 

, .... ~-Jc: E/\.l·''·-~ capc.&city utilization: 
·1 l.. 7 I 'f, 

• r ! ~ 1 
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'·~ : : t- ~ ..... - • 
. ~ .. . - ) !' -· . 

·.;.:.i. layout: 

~:l-::di..!t:t. ., , , .. 
J. •• ..1. ... ~ (::1.989) 

.- - . ., ~ 
.=,,.J..-t.:: 

6 
.... 
0 

10 
1:? 
:t1 
21J 
, • ':°J 

12 
.; 0 

12", 7-st~~d, cross country repeating 
Jith ~ dou~le tandem 2-high stand 

.::ia11ieli, Italy 
.:968 

see drawing o~ next page 

8 (6) mm rounds a11d squares in coils 
10 - -to mm squa::-e and round b.:.irs 

. 
tpy % grade 

0 0 mild 
9,9-10 .;7 steel 
4,230 20 only 
2,Si60 l ·t 
1,905 9 
l,060 5 

.; 23 2 
tc2C 2 
210 1 

-<·.; ~,;; 1 Jrtr.=.:s represent 75 ii ~f total mill pr,:)duction 

10 mm square 

~•:d":-!;·,~~ cor:-.. "l 
.::r"c:.t.y, .:1)y; 2n,ooo 

-: :uU:•·~,-.l. 'i'..:/100 mm pencil ingots 
BU hy BO ~~ billets 
length 1.5 rn 

•• ·:·1t....! penc1 J i nqot·'.~ 
b~ 11 c:t:; 

own production 
- imported (Europe, 

ZISCO Zimbabwe) 

·1, .. J/tor.: 1,074 (l,OC~ - l,ORl)fucl oil 
'1'1 1. 1 l/ton; :Ju. s 

n::i. rcr .. Lift: 39 
·.,·.L,··1lt'j 1 

t . .... ;1·i. .... - :.-.... · • i:~o 

. l 1 r:n ... ~ 

l 'i 
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~:_ e: ~c;·c..t. 

.: ~h J._.1 :-1.-:: 

;.ridt::'t 
:i.. 8 

~ m ~2te~ cooled sKids. rsfrac~ory 

S; .. JjiF: 1'."C{..' r:i:,:-,:;:-g:.n.::j 
~-~~~~ ~1v~rse~ p1e~R by p~ece tG balance the 

o-"'~: ,=:;--,C: ~c.;c,dF;d .:n•t::> '!:he ~ab:i.e in groups o! 
- r ;-1 I ::«"! l. ~- 11 '.') i S ::_ ) 

·-.1.~~:-.:;:.ns o~e::::z.tion 5_5 <.i2-:::":f :;_Low, 
-~ ·~1J t111:·.2~ G~ia.y ~o:- 2'\i2~ . ..-:y ba~c:h 

·~~113 l':-'," -~-·('. 

with approx. 
to Le 

C .. - . ;~J-(.t;-:.. C: j_ :;,-:!:a r~ lJ.;. .:.:~ ~·= :;:lJ l l ~r c:c, r. ·y ( .-\ • .-:: r 

~:~~~~0~ ~it~ a pne~matic ~~r~j~~ ~~vie~ :c~ 
L'. :" •• : 1. -- _'_ il(! C. t.~c-

. ,, ·;: n:· 1 4 ?' ~J 

Ii.•, .. ··' . ' : , .. r~ ~ 

'i ·• ! , 1. 

"; J 'I Ir~!'.-...•~ ' 



UNIDO DP/F.AF/88/072 

Instrumer.tJ.ticn: 

Furnace control: 

ROLLING MILL 

ANNEXES TO '!'ERMINAL REPORT 

temperature measuring system with 
combustion ratio control 

manual; fu~r.ace damper operable 

22 

Mill trains/stands: 2 roughing, 5 intermediate, 2 x 2 finishing 
stands 

roll roll roll stand 
stand # type dia. length speed drive 

mm mm rpm kW 

1+2 3-high 356 1,117 160 560 
3-6 3-high 270 700 320 560 
7 2-high II 600 II II 

8 2-high 260 400 381 110 
9 II II II 462 110 

10 II II •• 5(Hi 110 
11 II II II 610 110 

Speed ex finishing 
stand, meters/sec.: 4.5 stand # 7 

6.3 stand I 9 
8.3 stand I 11 

Roll bearings: fiber bearings on 3-high stands (Germany) 
roller bearings on 2-high stands except #7 

Level 
of mechanization: fully mechanized 

Supplier 0f rolls: im~oLted from Belgium, Sweden, Ge~many, 
and .r..ustr ia 

S9are roll sets: ca 2 

Roll cooling: .adequate 

~ell pass design: Danieli design with some modification on 
roughing ~tands 

Pass routine: see drawing overleaf 

Rec.:lndi tionir.g 
of rolls: no reconditioning o~ the roug~ing roll 



BU lets ~ ln_socs 
: ~ llXh l ')Ui.l 111111 so x so x 1 soo Ill Ill 

I 

I 
) ,. - ) 

I ·> 
' -

!11tr sizC' / mm / 
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.t{oll pass life: no data available 

Shears: automatic di5c shears downstream of roughing 
mill and ahead of cooling bed 

Cooling bed size: 

Cooling bed type: 

Coilers: 

Aux. equipment: 

Downstrearo 
equipment: 

MAINTENANCE 

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 
rive-::s 
chain link fencing 
reinforcing mesh 

[,?_c_(l i ties requiring maintenance and servicing 

Facility 

EAF 
Ladles 
Caster 
Tundish 
Ot~er melting furnaces 
Reheating furnaces 

Holling mill trains 

Transport/handling 
cranes 
vehicles 

Workshop equ~pment 

Number 

2 
3 
1 
3 
1 
1 

2 

3 
3 
3 
4 

KGYV, Hungary (4 tons) 

not installed 

hot dip galvanizing tank 
5 tph pusher furnace, 
Foroi, Genova, Italy 
320 mm (2 stands) 
250 mm (5 stanis) 

two 10-ton, one 2-ton 
fork lifts 
truck~ 

pickups 

4 lathes. 3 drilling machines, 



jNlDO DP/RAF/88i072 

- ------

.r'roduction bays: 

hi<NEXES TO TERMINAL REPORT 

1 roll turning machine, ~ milli~g 
machine, 2 power saws, 2 shaping 
machines, 1 surface grinder, 
6 welders 

25 

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, 
providing good acces3 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 enough 
the structure is open so that the offgases have good 
oppor~unity 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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.::oMPANY ~LUMINIUM AFRIC~ LIMITED (Ai.AF), 3TEELCAST 
DIVISION 

Main production facilities 

Electric arc furnace 

Ma11ufacturer: 
Year of installation: 
Capacity: 
Hearth diameter; 
Dia. of electrodes: 
Transformer power: 
Water cooled units: 

Rated capacity: 

Cor.ti..!luous casting machine 

Type: 
Marufacturer: 
Year of installation~ 
CC billet size range: 
Rated capacity; 

Associated facilities 

C.hc.rging system 
Scrc.:tp buckets: 

;~c.-c:ip transfer cars: 
Scrdn weigh s~ation: 
;,·,·.::-·yard crane: 

··; i1q.ing crane: 

'.Lite.!' !;h: 
Pouring crane: 

G.E.C. India (modEl 11) 
1977 
11 tons 
3.35 m 
305 mm 
5 MV~. 

outside of roof shell, door arch, 
cooler rings arcund electrodes and 
electrode clamps 
18,600 tpy (three-shift operation) 

rodial, two-strand 
I.S.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 orange 
peel types 
2 cars 
)_ 

two 5-ton cranes, one fitted with 
marinet 
on..: 20-ton crane 

6 ladles ~ith steppe~ rod teeming 
4 tundishes 
one 35/5-ton crane 
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-------------------------------------

t'roduc~ior. .-::.nc! product mix 

_'wo grades of s'teel 3re produced: 
l i) Grade BS 4449 mild steel. The chemical :::omposition is 

c 0.20-0.30 1i 
Mn 0.50-0.90 % 
Si 0.15-0.35 % 
P, s 0.035 % max. 

(ii) Grade BS 4449 high tensile !iteel. The chemical 
is c 0.30-0.40 % 

Mn 1.00-1.40 % 
Si 0.15-0.35 % 
P, s 0.035 % max. 

Pr~duct mix (1989) 

size grade 
mild steel c~ billets 80 by 80 mm 

cc billets 80 by 80 mm 
Ingots 

high tensile steei 

Production data (1989) 

Productjon of crude steel. 
Production of billets: 
Yield of steel (1 ~on of billets) 

11;035 tpy 
9,519 tpy 
1,162 kg 

·;pec~.f1c consumption (per ton of crude steel) 
electric power 
refractories (total with CC) 
electrodes 
sc;:-csp 
oxygen 

850 kWh 
61.1 kg 
9.0 kg 

1,150 kg 
a.o cu m 

~~~r~g~ tap-to-tap time: 
r~pair time ff9ttling) 
c!"l<irg.ing 

4 hours 30 min, 

r.1<; ~ting 

ox1dJtion period 
;~ •• t~ni.ng pt:riod 
acoxidation and tapping 

Aver~qc ~ontinuous casting time: 
;v~r~qe casting speed: 

He:iects in CC~ 

30 min 
20 min 

150 min 
30 min 
30 min 
10 mL1 

45 mi;i 
3.3 m/min 

1.9 % 

split up 

composition 

% 
80 
20 

into: 
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l .. ~rcentagis of heats wi.th defective 
·i~~ic~l cumposicion: 4.& % 

~ap~city utjlizacion data in 

Calendar ti~e '.hou=s) 
_-;p-r 
Jowm:ime 
t•PT 

.';:-ea,..._acwn of dm.mtirnes (%) 
shortage of scrap: 
sho~tage of electrodes: 
shortage cf power: 
defects ~rnech.~ elec.) 
other 

i98f> 

8,760 
5,314 
3,094 
2,220 

5 
70 
10 
5 
10 

1989 

8,760 
5,314 
1,350 
3,964 

20 

55 
10 
15 

AvErage copac:ty iltilization (%) 
EAF 33.4 

21. 3 
59.6 
33.0 Continuous caster 

MAINTENANCE 

Fr.~llL~ieE_ ~eguiring maintenance and servicing 

Fae i l_i t.y 
EAF 
_;:_.aaJ_es 
Caster 
'I'undishes 
Transport/handling 

cr<.<ne~ 

u~hicles 

~o~~shop equipment 

Production bays 

Number 
1 
6 
1 
4 

1 35/5 tons 
1 20 tons 
'.2 5 tons 
rail~ay and fleet of trucks for 
scrap collection and billet 
transport 
2 lathes, 1 drilling machine, 
1 power hacksaw 

28 

Poof less 3r,rapyard connecting to the steelrnaking shop 
~ay wherein are located the electric arc furnace, the 
c<istcr, and the ladle preparation section. The dis­
location of the minuf~cturing units provides good 
ilCCC!;S ~o repairmen. There is limitec'. space though for 
: ;id le <rnd tundish repairs. The maintenance workshop has 
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---------- - ---------------------------------

only ~he bdrest minimum of equipment but the machine 
tools a=e in fairly good condition. Inasmuch as the 
s~eelmakins shop ~s only one oi ~2veral shops of the 
com~a~y. some 0f the more intricate components can in 
::=ac~ oe n.a~n~factured ir. ths other shops· maintenance 
facilit.ies. 

~tatf 1ng in maincenance and servicing: 
Total numbe~ of staff 

t.echnical personnel 
engineers 
technicians 
others 

labor8rs 

42 

8 
) 

mec~. worKshop & fitters 12 
electricians 8 
furnace bricklayers 5 
o~hers 3 
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..;.__,lt'r.N"i STEEL ROLLHlG MILLS Limited (SRM) 

.·! i l ~ "='i'fk: 10 11
, 5-stanc!, c1 oss country semi-repeating 

mill wiLh doubled 2-high finishing stand 
~~n~fjcc~rer: Dani2li, Italy 

{ l; .;, ,. : 19 7 1 

see drawin~ overleaf 

12 - 25 dia round and square bars/deformed 
r~L.u-::; 

Product ' .. ix (J.~89) 

size tpy ii grade 

:2 5, 180 35,7 low carbon/ 
H 6.Ci':IO ·~8 I 2 high tensile 
20 1, ~::;o 10.G 
:~ 5 J50 2,5 

12/i6 mm dia rebars 

:·~,1:-;:..::ite nominal 
: L~ c~p.city, tpy: 20,000 

Cil<Hy•'! m.1t.cr ial; 80 by 80 by 2 000 mm concC.&st/hot rol l..:d 
bilkts 

.i ·:",.CCJ•' r.idt.::ri.,J.: AI.i,f'-!"iteel:;o, Dar es Salaam 
Zi~~:~o, Zir..l.:<1bwe 

,': ! ( . .. 1 : 

; ·''• ~. ,_;:.: I ,; ~ f. y I 

..•. ·. 1 '·· . I ,-·::1..!1 • r. 

J,07t).~ 

cr~w size p~~ shift; 
tot Ii: 

50 
183 

JO 
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UNIDO DP/RAF/88/072 

.t<EhEATING i·ufillACE 

rype: 

Manufacturer: 

Internal 
dimensions, m: 

ANNEXES TO TEP.MINAL REPORT 

continuous pusher type with c~cha~ical side 
discharge 

Forni e Combustione, Italy 

length 
13.8 

~ad th 
2.3 

Furnace output,tph: 8 

Roof: 

Charging: 

Discharging: 

No. of billets 
in furnace: 

No. of zones: 

Burners: 

Fuel: 

Fuel heating 
system: 

Recuperator: 

arch type 

one row, by hydraulic pusher~ trar.sport 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 

eJectric 

none 

Flue gas damper: kept set in one position, oat used for 
routine control of furnace pressure 

Instrumentation: 

r'urnace control: 

_temperature measuring system O! t Gf 
operdtion 

manual, by experience 

ROLLING MILL EQUIPMENT 

Mill trains/stands: 1 cross-coli~try trair. with a J.-high tnndem 
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No. of stands: 5 + 2 
roll roll roll 

stand # type dia. lengt.h speed 
mm mm rpn 

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 .f 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: 

Level 
of mechanization: 

Roll material: 

Supplier of rolls: 

Spare roll sets: 

Roll cooling: 

Roll pass design: 

Pass routine: 

Reconditioning 
of rolls: 

Roll pass life: 

fiber bearings on first five stands; 
roller bearings on 2-high stands 

fully mechanized roughing stand; 
semi-mechanized 3-high stands with tongsrnen 
in front and repeaters in the rear 

#1 stand: 
#2-5 stands; 
#1 & 8 ~tands: 

imported from Europe 

ca 2 

adequate 

"SC'· CrMo alloy 
TSp CrMo indefinite chill 
VML CrNiMoV hard guss 

Dilnieli roll pass design, modified on the 
first two stands 

:.ee drawing ov~rleaf 

yes, or, the roughing mill, u:..:inq "an::o~d" 
.Cr20ftll9/MoJ ele:ctroc..li::s without prc:heatinq 
(by British Oxygen Co., Tdn~ania) 

60 tons per finishing roll uroovc; 
ca 4 years on roughin~ mill rolls (with ru­
conditioninq) 



ROLLING t.tlLL £'ASS ROllTI~~E 
I Sr.-:-.::-1 Roll111~ ~\ills, Tci.n~n ! 

11 

r2 3,2 n: 11q1 s 

Bars d1a 10 lG 
I mm / 12 20 

2'i 

0 I._! 
I 

I 

f\ ii kc 
~'4..~; ~~.1_, ~l~- J r::r:. 

lL\I k~ 
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Shears: 

Cooling bed size: 

Cooling bed type: 

Coilers: 

Aux. equipment: 

ANNEXES TO TERMINAL REPORT 

1 at outlet table of roughing mill 
1 cut-to-length disk shears ahead of 

cooling bed 
1 cropping shears 
alligator shears 

30 by 6 m 

mechanical rack type 

2 

c.:>ld billet cutting shears 

35 

Downstream 
equipment: drawing and secondary wire products section, 

inactive; installation was interrupted in 
1982 and the shop has never been coi..mis5ioned 

MAINTENANCE 

Facilities requiring maintenance and servicing: 

Facility 
Reheating furnaces 
Rolling mill trains 

Wire rroducts section 
Billet cutting shears 
Transport/handling 

cranes 
vehicles 

-
Workshop equipment 

Number 
1 
2 

1 
1 

1 bar mill (active) 
1 ~ire mill (inactive) 
(inactive-) 

1 10-ton 
2 fork lifts 
3 mobile crane~ 
4 lathes 1 drilling machine, 
1 milling machine, 1 shaping 
machine, 2 welders 
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COMPANY COMPANHIA INDUSTRIAL DE FUNOICAO E LAMINAGEM 
S.A.R.L (CIFEL) 

ROLLING MILL DATA - BAR MILL 

Mill type: 

Manufacturer: 

Year: 

Mill layout: 

Mill range, mm: 

Product mix (1989) 
size 

5-stand, 16", 3-high cr~ss country rolling 
miil 

Danieli, Italy 

1961 

see drawing overleaf 

10 - 50 

tpy % grad~ 

390 15.7 low carbor. 10 
12 
16 
20 
25 
32 
50 

1,443 58.1 rebars only 

Dominant size: 

Feasible normal 
mill capacity, tpy: 

Charge material: 

Supplier 
~f charge material: 

Production, tpy: 

Yield, kg,1 ··m: 

F'uel oil 

495 
79 
60 
11 

5 

1987 
5,0G8 

1,217 

consumption, l/ton: 195 

19.9 
3.3 
2.4 
0.4 
0.2 

12 mm round bars/rebars 

20,000 

80 by 80 by 3000 mm billets 
100 by 100 mm possible, for bars 
over 16 mm 

imported from ZISCO, Zimbabwe 

1988 
2,799 

1989 
2,460 

36 
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UNIDO DP/RAF/88/072 

Mill crew: 

Productivity, 
tons/man-year: 

REHEATING FURNACE 

Type: 

Manufacturer: 

Internal 
dimensions, rn: 

Furnace output 
max., tph: 

Roof: 

Charging: 

Discharging: 

No. of billets 
in furnace: 

Uo. of zones: 

Burners: 

·=·u •~ l : 

'r.' 1 1r.> l heating 
.-;y~tern: 

;}pruperator: 

~'l ue gas damper: 

ANNEXES TO TERMINAL REPORT 

no. per shift; 
total: 

ca 25 

25 
97 

38 

Continuous pusher type furnace with side 
discharging 

Wellman, UK 

length 
12 

10 - 12 

arch type 

width 
3.5 

billets load~d by crane onto charging table 
and pushed by hydraulic pusher in one row 
through the furnace 

by mechanical pusher onto the turning table 
and on roughing mill inlet conveyor 

150 

1 

5 in the front wall, 2 x 3 lateral burners 
are out of operation 

heavy oil (imported) 

electric 

none 

due to complicated waste gas exhaustinq 
system (one stack for both furnace~ - btlr 
and rod mills) the furnace dampers are 



UNIOO DP/RAF/88/072 

Instrumentation: 

Furnace control: 

ANNEXES TO TERMINAL REPORT 39 

constantly open and furnace pressure 
con~rol is practically impossible for both 
furnaces; one exhaust conduit can be shut 
separately but the other damper can only 
throttle both conduits 

temperature measuri~g system has be0n out of 
operation since 1983 

manual, by experience 

ROLLING MILL EQUIPMENT 

Mill trains: 1 

No. of stands: 5 

stand # type;! dia. length 
mm 11un 

1 3-hic;h 480 1500 
2-4 3-high 480 1200 
5 2-high 48) 1000 

Drive: 885 kW/9d5 rpm A.C. motor with flywheel 

Speed ex finishing 
stand, meters/sec.: 2.9 

Roll bearings: synthetic fiber/phenolic resin type 

Level 
of mechaniiation: tilting table, roller conveyors, sliding 

plates on the rou~hing stand, repeaters, 
flying shear, mecr zed ~ooling bed 

Roll material: f LJrged steel roll. 
rollz for remaining 

~·1pplier of rolls: imported 

srare roll sets: 2 

,r l·oughing, 
_:ands 

Roll cooling: insufficient; high~y coLrosive water 

Poll pass design: Danieli, Italy 

Pass routine: see drawing overleaf 

cast iron 
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UNIDO DP/RAF/88/072 ANNEXES TO TERMINAL REPORT 

Reconditioning 
of rolls: 

Roll pass life: 

Shears: 

yes. roughing mill rolls 

no data available 

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: 

Manufacturer: 

Year: 

Mill layout: 

Mill range, mm: 

Product mix for 
size 
6 
8 

hybrid cross country/continuous rolling 
mill 

2 intermediate cros~ country trains - CIFEL 
remaining stands - DANIELI 

1955, upgraded in 1971 by Danieli 

see drawing overleaf 

6 - 12 

sale (1989) 
tpy 
435 
630 

' 40.8 
59.2 

qrade 
mild steel 

(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 BC by 3000 mm 

Supplier 
ot char9e material: imported from ZISCO, Zimbabwe 

Production, tpy: 

Yield, kg/ton: 

1987 
2,855 

1988 
2,313 

1,525 (1,340 - 2,400) 

1989 
1,438 

41 
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Proriucti·"i ~y, 
~o~s /~ai1-y·eaz-: 

REH2ATING FUffilACE 

Manufacturer: 
::: r. t l~ r ~ :=il. 
di mens] ons, :".: 

Roof. · 

'-" ... 
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UNIDO DP/~~F/88/072 

Furnace control: 

ANNEXES TO TERMINAL REPORT 

operation since 1983 
manual, by experience 

44 

ROLLING MILL EQUIPMENT 

Mill stands/trains: 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 DANIEL!, 1971) 

No. of stands: 

stand # 

1 
2-4 
5-7 
8 
9-10 
ll-12 
block 

Roll bearings: 

Le. ve:::. 
of lLLechanization: 

f<oll material: 

12 + finishing block 

roll roll roll 
type dia. length speed 

mm JiL!U rpm 
3-h.i.gh 435 1,200 2.7 
2-high 260 700 2.9 
2-high 2t.O 700 3.5 
2-high 280 400 4.3 
2-high 2GO 400 7.3 
2-high 260 400 10.0 
h/v 255 13.95 

fiber bearings on stands # 1 - 7 
roller bearings on remaining stands 

fully mechanized mill 

stand 
drive 
kW 
775 

380 
380 
115 
2X110 
2xl10 
680 

forged steel rolls for roughing, cast iron 
~alls for remaining stands 

~upplier of rolls: import~d 

Sp~rc roll ~Ats: 2 approx. 

1<0 ~. l cooling: 

,~ . .; t:i pass design: 

Rt::conditioning 
of r0lL>: 

Shears: 

insufficient, highly corrosive cooling water 

Danicli 

see drawing overledf 

yes, roughing mill rolls 

disc shc.ars 



ROLUNG f\ULL PASS ROUTINE 

J ClFEL, ~taputo / 

W 1 r·~/ ro<l 
Sl/.C 
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; Lhllcts 
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UNIDO DP/RAF/88/072 ANNEXES TO TERMINAL REPORT 46 

C.oJling bt:d: ca. 30 m 101~, mechanical rack type 

2 coilers, 14 mps, 2x35 kWDownstream ~oilers: 

equipment: wire drawing shop with heat treatment and 
galvanizing facilities 

MAINTENANCE 

Facilities requiring maintenance and servicing: 

Facility 
EAF 
Ladles 

Other melting furnaces 

Reheating furnaces 
Rolling mill trains 
Transport/handling 

cranes 

vehicles 
Workshop equipment 

Production bays 

NUIDQE!J: 
1 
5 (2 for cast steel, 3 for 

cast iron) 
2 cupolas (800 mm dia.) 
2 crucible furnaces 

(for nonferrous alloys) 
3 hood furnaces 
1 hot dip galvanizing tank 
2 pusher furnaces 
2 

2 at bar mill (5 and a tons) 
2 at wire mill (5 and 8 tons) 
2 in mech. workshop (10 and 25 t) 
6 at foundry (2 to 10 tons) 
2 forklifts, 3 trucks 
13 lathes, 5 milling machines, 
4 facing machines, 10 drilling 
machines, 7 welders, 2 bending 
machines 

The ~wo 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 ~xhausted. There is no dust removing 
apparatus. The annealing bay is in very good condition 
<lnd provides a satisfactory working environm8nt. Tne 
mechanical workshop is good, of 4,000 sq.m. floor area 
(not fully used yet;. 



UNIDO DP/RAF/88/012 ANNEXES TO TERMINAL REPORT 

COMPANY DESBRO IUTERNATIONAL LIMITED 

ROLLING MILL DA~A 

Mill type~ 

Manufacturer: 

Year: 

Mill layout: 

Mill range, r11;n: 

Product mix (1989) 

Dominant size: 

Feasible normal 

12 11
, 7-stand cross country repeating mill 

Shekhar Indusrries~ Bombay, India 

1979 

see drawing overleaf 

8 - 12 mm round and deformed bars, high 
tensile (reburs) and mild steel grade 

size 
8 

10 
12 

tpy 
14 I 000 

2,640 
944 

8 mm dia rebars 

% 
78,5 
16,0 
5,5 

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: !SCOR, R.S.A. 

ZISCO, Zim~abwe (mild steel) 

Yield, kg/ton: 1,085 (1,052 - 1,089) 

Fuel oil 
;0nsumption, l/ton: 60.5 

Mijl crew: no. per shift: 43 

P.coductivity, 
cons/man-year: 204 

47 
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UNIDO DP/RAF/88/072 

REHEATING FUHNACE 

Type: 

Manufacturer: 

Internal 
dimensions, m: 

Furnace output: 

Roof: 

Hearth: 

Charging: 

Discharging: 

No. of billets 
in furnace: 

!-io. of zones: 

Burners: 

fual: 

Fuel heating 
system: 

i·'1,;_· gas control: 

Instrumentation: 

Fu:::nacc control: 

.A.NNEXES TO TERMINAL REPORT 49 

continuo~s pusher type with side discharging 

Allied Consulting Engineering, India 

length 
12 

8 tph 

arch type 

width 
2.4 

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-ro~ 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 cJampcc 

absent 

rnanuai, by cxperien~e 



UNIOO OP/R~F/88/072 ANNEXES TO TERMINAL REPORT 

ROLLING MILI. EQUIPMENT 

Mill stands/trains l roughing + 3 intermediate, 3 finishing 

No. of stands: 4 + 3 
roll roll 

stand .f type dia. length 
mm mm 

1 3-high 300 800 
2-4 3-high 300 700 
5-7 2-high 300 600 

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 
speed 
rpm 

225 
II 

269 

Roll bearings: fi·. · type (imported from FRG, India) 

Level 

50 

of mechanization: roller table and skid plates on inlet side of 
the roughing stand, no lifting table, 

Roll material: 

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 

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 cooling: adequate 

1w 1 i. p'1SS design: Shekhar 

•'..is:> routine: 

h~condi t ioning 
ot r:>ll:.:;: 

i~~d:. pa:::::; life: 

see drawing overleaf 

roughing mill rolls 

60 tons per final pass 
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JNIDO DP./p_;,._F I 88 I 072 

.>nears: 

:ooling bed size: 

Cooling bed type: 

Coilers: 

;ux~l1ary 
~quipment: 

Downstream 
equipment: 

MAINTENANCE 

ANNEXES TO TERMINAL REPORT 

2 disk shears (cropping, cut-to-length) 
l crankshaft shears (Avery-Denison) 
downstream of cooling bed 

30 by 5 m 

manually operated with =olle~ conveyor 
Lv~ards the cut-to-length shears 

none 

52 

1 billet cutting 5hears with capacity up to 
100 mm sq 

twisting machine 
wire straightening machines (wire is imported 
in coils). 

facilities reguiring maintenance and servicing 

Facility 
Reh~ating furnaces 
Billet cutting shears 
Rolling mill trains 
Auxiliary equipment 

~r~nsport/handling equipment 
cranes 

vehicles 

~orkshop equipment 

UumbP.r 
1 
1 
1 (7 stands) 

water pumps, filters, 
hydraulic pumps, scales 

3 5/10 tons, controlled 
from shop floor 
trucks for rolled stock; 
"Bell truck" for handling 
and loading rollnd bars 
onto trucks 

2 lathes, 2 drilling machines, 
1 knurling machine, 2 shaping 
machines, 2 welders; forge. 



JNIDO DP/RAF/88/072 ANUEXES TO TERMINAL REPORT 

..:OMPANY SHIP BREAKING & STEEL ROLLING I!?DUSTRIES LIMITED 

~OLLING MILL DATA ("new" mill) 

!·1i 11 type: 

Manufacturer: 

!1.i 11 layout: 

Mill range, mm: 

Nominal maximum mill 

12 11 , 7-stand, cross-country semirepeating 
mill 

ShekhJr Industries Ltd., Bombay, India 

198!. 

sea drawing overleaf 

8 - 25 dia. 

capacity, tpy: 6,500 

Product mix (1989): 
size 

8 
10 
12 
16 
20 
25 

Jo .. 1inant size: 

Charge material; 

Supplier 

tpy 

2,565 
.130 
640 
350 
225 

65 

% 

60 
10.1 
15 

8 
5.) 
1.6 

8 mm def ormcd rebars 

grade 

mostly high tensile 

60 by 60 mm billets, 900 - 1,290 rnfu long 
ct~pending on bar size 

of charge m~tccial: imported from !SCOR, R.S.A. - high tensile 
ZISCO, Zimbabwe - low carbon 

i)rcduction, tpy: 

i1eld, kg/ton: 

rut.!l oi 1 

~987 

) I 614 

1,110 

~onsumpcion, l/~on; 102 (70-120) 

1988 
3,500 

1989 
4,275 

53 
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UNI DO DP ,'R.l\F / 88 / 07 2 

f·~i 11 personnel: 
total: 
st>.op floor: 

Productivity, 
tons/man-year: 

73 
52 

SB.5 

ANNEXES TO TERMitJAL REPORT 

DET?\.ILS OF EQUIPMENT 

REHEATING FURNACE 

Type: 

Manufacturer: 

Internal 
dimensions, m: 

Roof: 

Hearth: 

Ch;;irging: 

Discharging: 

t!o. of billets 
:n furnace: 

fJ'). of zu1ws: 

£· : ',-, I • 

Fuel ~eating 
~ystc·m: 

P"r.uperatnr: 

continuous pusher type furnace with side 
disc~arging, 3 tph 

Allied Consulting Industries, India 

length 
12.4 

arch type 

widch 
1 75 

two 9-rneter steel skids, chrornomagnesite 
hearth 

bill~ts are loaded onto the furnace table b' 
lifting truck a~J 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 

none 

kept set in one position, never used for 
furnace pressure control 



UNIDO DP/R..!...F/28/072 At:UEXES TO TERMINAL REPOid 56 

Ii:strument~-ition: none 

Furnace control: manual, by experience 

ROLLING MILL EQUIPMENT 

Mill stands/trains: 12~, 7-stand cross-country semirepeating 
mill 

No. of stands: 7 
stand r 

1 
2 - -1 
5 - 7 

type 

3-high 
3-high 
3 high 

roll roll 
dia length 
mm mm 

300 800 
300 700 
300 600 

Main drive: 597 kW/738 rpm A.C. motor with flywheel 
Speed ex ~inishing 
stand, meters/sec.: ca 3.5 

r<oll bearings: 

Level 
or ~echanization: 

:::oil :-:,Cit2rial: 

fiber bearings 

i 1 stand manually operated, no lifting 
table, roller conveyor on inlet side only, 
skid plates; 
r0maini1.-J stands manually operated at inlet 
side, repeaters at outlet side up to 16 mm 
dia. 

#1 stand - steel; other stands - S.G. iron 

s~nplier of rolls: imported mostly from India (Cayson), Korea, 
und Hong l\ong 

P;·, J J COOJ inq; 

l!<H 1 pa:;:.; design -

r<t·(:onci J. !~j on irn; 
·Jr roii:;: 

ca 2 

Shckhdr design, unchanged 

su~ drawing overleaf 

yas, on roughing rolls, flame preheating 
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•:.;o:isioe:rdbi..; wo;;a:-. The old rolling mill bay is not 
b~i~g ~G:~tain0d, and the physical condition of the 
tuit~:~s is d~terior~"Ling rapidly due to atmospheric 

'rile '"!·..,· >:: .. ir rollinq r.iiJ.l is in fairly good condi~io::. 
Ho1.;eve!'", th2 1 i~J••t: structure of the building ar.ci } c:.; 
c::..ear;in<::e r: •. 1k.! it ir:-1possih1e to install an ove:;-h<-,;1: 
cr'.lne i.-:hich in "Lui:-n rr.;11-:t.!S a 11 r.1aintena.nce and 
repcc.in:ork u.t....-i<:lo·,· ::,-:-c.: .. ,l!::;c of constrained space. 



JNIDO DP/RAF/88/072 A!WEXES T8 TERMINAL REPORT 

COMPANY SECTIONS ROLLING LIMITED 

ROLLING MILL DATA 

~·1i 11 type: 12", 6-stand, cross-country mill 

Gayson & Co., Calcutta, India 

"f~ar: 1975 

Mill layout: see drawing overleaf 

Mill range, mm: 8 - 25 dia. b~rs 

Product mix (1989): 12, 16, 25 mm deformed rebars 
40 % hinh tensile grade 

:Jominant size: 

Charge material: 

:;t1ppiier 

60 % milu steel grade 

12/16 mm deformed rebars 

60 by 6C mm billets, 860 - 1320 mm long 
dep~nding on bar size 

.t cn~rgc material: i~part~d from ISCOR, R.S.A. - high tensile 
ZI~CO, Zimbabwe - mild st~el 

'r.«'.)..JL.lCt. .... c.11 ( 19d:J) 7,800 tpy 

· j_E!ld, kq/ton: ca 1,075 

u~l. cil 
:o~su~ption, l/ton: ca 70 

• 1 i 1 Of!;:- .. ;clnnel, 
·:.otc.il: 

~· ~·11 " 1.:-: •· ''\' 1 tv, 
.-;n:..; ':1 n-·;f~a r: 

:1r1 lit.y control: 

ca 60 

r.:a 133 

:.:; .• mp'..es sent regularly to Mauritius Standards 
B11;e.::1u in Reduit 
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UNIDO DP/RAF/38/l.!72 

REHEATING FURHACE 

Type: 

Manufacturer: 

Heating capacity: 

Internal 
dimensions, m: 

Roof: 

Charging: 

Discharging: 

No. of billets 
in furnace: 

No. of zones: 

Burners: 

Fuel: 

Fuel heating 
system: 

Recuperator: 

Instrumentation: 

Furnace control: 

CG:Y::i::~ct;::.: ;;1~';he:r ~Yt:'.- fu:::-;;a:::e with side 
discr:a:-gi~; 

dow.hay F~~n~ce, India 

4 tph 

length 
12. (J 

arch type 

width 

manually loaded, single row chargin~ 

side discharging (manual, using tongs) 

ca 200 

1 

3 burners at furnace face 

he<lvy oil 

electric 

none 

none 

manuul, by experience 

.lew he~ting furnace ~as bnen installed and is waiting fn~ 
-;01n1nb;sloning. This neit.' fu~r.,sce. also of pusher t~!.~t"'!, is equirr,, ! 
JiLh ccruµerature measurement and controls (using an on/off syst~~ 
·">f burner control). Hiq!-1~r h<!ating cClpctcity and mor:~ accu;:i!t.•· 
control of hcat1ng will pr~v1de the benntits of lower scalinq, 
lower fuel consumption, and hi0hc~ product quality. Also, it wi!~ 
rernov~ r.he capficit:y con!;Lra~11r. .represented by the standinq, o!d 
Zurnace. 
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ROLLING MILL EQUIPMENT 

Mill sta~ds/trains: 12", 6-stand, crcss-~ou~~~i ~c~11~q ~,il: 

(2-stand roughing t~~1~, --~=~nd 

interttediate/finishins <;:;:a1:-,, scp2:..,1t<-~ly 

driven) 

No. Of stands 

two more stands with i.ndepe::ider.~ driv,, a:-·~ 
ready to be installe:C. i11 ~:-1c ;·,c.::>:t t-•1 i~;e: .. _ 

mill upgrading 

6 
stand # type ro.i. l roll 

·j J..3.. lt2r.g~~-. 

lftl:l !;d:l 

1 - 2 3-high 300 800 
3 - 4 3-high 300 800 
5 - 6 2-high '") ~·.::: 

J-- 1000 

Main drive: 412 kW/735 rpm A.C. motc~s wi~h flywheel 

Roll speed: 

Roll bearings: 

Level 
of mechanization: 

roughing train 
finishing train 

fiber bearings 

160 rpm 
225 rpm ~3.S mps: 

manually operated, back repeater:: fer s:: .. 1 l. l 
sizes 

Supplier of rolls: importej 

Spare roll sets: 2 

Roll pass design: Gayson design 

~oll pass routine: see drawing overleaf 

~<econd i tioning 
·1f rolls: yes, roughinq rolls 

movable alligator sh~~r~ 
10-ton cut-tG-lcngth ~:~::' ... !'" ci 1 1vr.~.!".::·.:.~. 

of cooJ. ing bed 
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Cooling bed 

Aux. equipment: 

MAINTENANCE 

ANNEXES TO TERMINAL REPORT 

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 

cold billet cutting shears 

Facilities requirin~ maintenance and servicing: 
F3cilities Number 
Reheating furnaces 2 
Rolling mill trains 2 
Billet cutting shears 1 
Transport/handling 

cranes 
vehicles 
other 

Workshop equipment 

1 
1 
2 forklifts 
3 lathes, 2 drilling machines, 

65 

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 cons~itutes 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 
involyement. ' 
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~rni:DO PROJl:.CT DP/RAF/88/072 
SUoCJHTR.t .. CT EXTi:..NSIOH PROPOSAL 

ON-THE-JOB TRAINil~G IN CZECHOSLOVAK STEEL MILL 

Bl .. CKG!~OUND 

As confirmed by ~ecenc missions, most of the steel mills visir~c 
in the PTA countries covered by this project! suffer acuteiy : :;:,_~ 
poor capacity utilization and are in sore need of rehabilit~tic~. 

Lack of adequate trair1ing ranks prominent among the factors whicj 
thwart the efforts to r~~edy the situation. Particularly at rt~ 
middle level of management, there is a pronounced laci: c!: 
metallurgical expertise in the EAF and casting shop, at ~he h~r 
rolling mill, and in maincenance. Exposure to foreign (or even 
neighboring) mills of similar type and scale is entirely lackinq, 
with the notable exception of participation by several mill st<1ff 
meillbers in the maintenance-oriented training project run a~ 
ZISCO, Zimbabwe. 

Consequently, the idea of a training course which would allow t~~ 
indiviaual shop managers to develop in their particular line cf 
specialization, was ~agerly grasped at by the management of all 
the plants visited. Hetter train~d operators and rniddle-lcv~~ 
manag~rs are a valuable asset to the mills in their efforts tc 
upgrade production and product quality. 

OB.JF.CTIVF.S 

on-cne-job training JC a well-operated steel mill provides th~ 
greatest immediate bencf it if the mill selected for trdinin~ 
features a type and scale of opcr3tions similar to those of tt~ 
trainees' own mills. Etficicnc mills of this kind are operati~0 
in Czechoslovaki.:.i, and provide ~he additional udvantagc o: 
combining all the opcracions encountered at the differ~~~ 
trainees' mills (thdt i~, EAF, continuous caster, bar and wire 
rolling, and m<1incenancej c:v.::11 under the roof ot· a single pldC1t. 
lnc..i~ed, this kind of craininq js a logic.:.il, in::>cparable p.irt o: 
th~ UNIDO technical assistance projects. 

The outpuc: of the truining !..;Cr • .::mc is cxp2rienccd, bc.:ttcr tr<iir. ... -~ 
steel mi 11 shop mc1ncHJCr:·; ...ind/or operators Ci1pable of :..;uperv i ~ i r.;; 

!Kenya, Mduriciu~~. Moz<.1mbi4ue, and 'I'anzania. 
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more complicated jobs within the mill and of improving the ~ l~ 
operations, because of a deeper understanding of the underly ~g 
metallurgical issues. 

ACTIVITIE~ 

The Subcontractor shall 

negotiate the d~tailed program and organization of the traioiug 
course with the selected Czecho~lovak steelwork~; 

organize the trainees' logistics and subsistence; 

actively interact with the trair-ees t.hroughout t~eir stay, 
providing adequate instruction. 

OUTLIUE OF THE TRAINING cotmSE 

Timing: late 1990/early 199l 
Duration: 3 weeks 

The trainees2 will t6kc part in everyday operations of the 
Czechoslovak steel mill ~nder supervision ~i Subcontractor and of 
qualified instructors. Proper attention will be paid both to the 
professional aspects and to the sai-~t at work aspects. Th~r2 
will be room and board at the steelworks' facilities. 

As explained above, the Subc=>nt:ractor su.;ill undertake all 
~ct.ivities relating to the organization of the training course. 

The trainees will essen~ially 
training but,_ depending on 
expected to split so th~t each 
to his own specialization. 

form a single team during th~ 
the professions involved, will ~~ 
of them can devote sufficient cim~ 

A ~taff mem~er of UNIDO, preferably from IO/T/MET, is invited t~ 
V.ls..i.t the Czechosiov.ak steelwo::-ks while tha training ~.ill be i:·. 

progro~s, at no extra charge to ~ubcontrac~or. 

2one trainee per steel miil for all the mills covered by tL<~ 
project, naking up a tctal of six trainees. 
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SURCONTRACT ~XTENSION COST PROPOSAL ANALYSI~J 

1. PROFESSict1;,r_ _'.2_ERV:c;:,:s 
Pos i. ti on/ t:.i tie Man/mont:.hs 

Cost 
pe:::- mjm 

3. 

4. 
5. 

6. 
7. 

8. 

A. Proiect ?.red 
team lead.~r 

team member:EAF 
team membe~irolli~g 
Total proJect area 

B. Hon€ office 
SliRSISTF.NCE 

1. 5 
1.0 
1. 0 
J.5 

2,990 
2,660 
2,660 

A. Projcc~ ~cea (Czechoslovakia) 
126 man/days fl 96 (6 ~rainees4) 
Rriefing & picku~ of trainee5 
Austria: 2 man/da1s ~ 129 

B. 

c. O~her 

T0tJl subsistence 
TRAVEL & TRANSPORT.:;TTON 
air fares 35 follows: 
l air fare M?M-VIE-MPM 
1 air fare DAR-VIE-DAR 
1 air fare MBA-NBO-VIE-NBO-MBA 
1 air fare TGT-DAR-VIE-DAR-TGT 
2 air fares MRU-VIE-MRU 
l air fare PRG-VIE-PRG 
transport~t:.ion f~om/~o Vienn~ 
& within Czechoslovakia 
Total travel & transportatio~ 
RF.PORT$. 
OTHER OiRECT COSTS 
t~lecornmunicaticns, post.age, visas, 
.:h<:trges & mi.scel laneous 
EQUIPMENT, MA7ERTAL & SUPPLIES 
SUBCON'!'RArTS 

fl 1600 
fl 1000 
fl 1000 
fl 1100 
fl 1500 
fl 350 

Fee charqed for 3 weeks' training5 at ste~lworks 
G RP.~__T_G· I' A. L 

JAll figures 2~~ in US $. 

Total 
cost 

4,~35 

2 I (JQ(I 

2 I {,(:j 

9,30~ 

U/A 

12,096 

258 
ll/A 

lL,354 

1,600 
1,000 
1,000 
1,110 
3,000 

350 

2, .me 
10,·it.O 

500 

1,50C 
N/ l\ 

6,720 
41,J30 

4To cove~ the trainees' 
training site (steelworks) by 
the trainees' po~ket money. 

room & board expenses ~t :: 
$Ubcontractor's ~rrangern~nt, p .. 

i: 
J3as0d o~ a r~te of S 1,600 per month per trainee. 
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UNIDO PROJEC'I' DPjRAF/88/072 
SUBCOHT~CT :C:XTEJSICN PROPOSAL 
WORKSHOf_9~ g]TuD:a;.:; AN'C i:6!~G 

COST, ~RODUCTION AND PI~kNC:AL MOD~~s IN S~EELwOR~S 

B.;CKGRCJUND 

There are 23 steel mi:ls iu the various PTA countri~s. ,_ 
confirwed by recent missions, most of them suffer acutely frc~ 
poor capaci~y utilizatior and are in sore need of rehabilitatio~. 

Lack of adequate training ranks prominent among the factors whict 
~hwart the efforts to remGdy the situation. Even in the higher 
echelons of management, there is a pronounced lack of expertise 
in the areas of pro~uctior. and cos~ evaluation. 

It is well recognized that a ~orkshop which would allow the 
individual mill mana~~rs to properly assess their mills' 
situa~ion and prospects would also be a valuable asset to ~he 
PTA, the respective Governments, and UNIDO in their efforts ~o 
upgrade, update, and put on a comparable basis their policies for 
the steelmaking industry. 

QRJECTIVF.S 

J.. workshop o~ building and using corporate models in steelwo>:. 
is, therefore, a 10gical extension to the UNIDO te:chnic,!~. 
assistance projects. T~is is a work~hop which the Subcontrac~c:· 
will crg.,n1ze by arrangement with W. s. Atkins Manage;f'l.c:r~~ 
Cons 1.1ltants, England. 

The workshop will as:::;emble a multi-disciplinary ~roup of seni~:· 
steel mill managers for the purpo~e of undertaking corpor~~ 
~lanning within their r9s~cct1ve companies. 

l. Senior p~cfess1onal$ ~epresenting a 
~;;:ecinaking indu:::;try ot th'.:: PTA subregion, 
u~e of World Bank approved cost, production, 
as applied to their own stceh.:,;r.i-':;;. 

cross-section cf ~ :;.· 
well train•·:! :ri ~, 

and financL1l :u~,--

2. Comparative evaluation ~y Subcontractor of the perf~r~~r. , 
characteristics of th8 PTA steel. mills covered w.i th.ir: th:.: 
pr.oj cct, done us ir;c; World 3ank. approv2d co:i:por. tc .~1cdc J ·; .r 
:::;teelworks. 
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3. Data required to forrr.ulat£ updated, ~eaiistic, and concerted 
rehabilitation plans for ~he st~el nills of the suoregion. 

"*. Model soft~are. rnace 3.Vc i J_c~Jl£ I Oi'\ ~ :;,e::-rnanent basis I to PTA 
stee: mills. 

5. Hence, amplificat~cn of ~ne benefits derived from modeling 
due to multiple use of the rnodeis on ~ite \l.e., in the PTA 
subregion) to examine all production. ~ost, and financial 
variar.ts, and to potential t.:st: of t!1ese models by UNI DO as 
applied to other mill5 withir. future pro)ec~s6 . 

ACTIVITIES 

The Subcontractor shall 

negotiate the detailed progrhill and organization of the workshop, 
provide necessary background on the project ar~a steel mills, and 
cooperate with ~onsultant in set~ing up the workshop; 

communicate the workshop content and structure tc UNIDO and the 
Governments cf the respective PTA countri~~7 . for them to be able 
to nominate the right personnel ";:o att~11Jt.l; 

organize the partic~pan~s' subsistence and logistics, incl. an 
excursion to a British st~el ~ill; 

actively interact with ~ne p~rticipants ~~om PTA countries 
throughout the workshop9; 

63e1ng more specifically tailored to sait the needs of the 
metallurgical industries, this production-cost-financial model 
compares favorably with the COMFAR model. 

?Ker.ya. ~faur itius, J-1o?:ambique: Tan.:ania, and Zimbabwe. 

BThe candidates should be senior management; should have 
fairly good Engiish (Mozambique): and shouid no~ come from one 
single filetallurgica: or managerial discipli~e; a multi­
disciplinary group is expected to achieve optimum results in the 
workshop. 

9participant& from the ?TA countries will mainly concentrate 
on th8 product~or model anu on their own st~el mills. 
Subcontr<1ctor wil~ mainly concentrate on tne full corporate model 
and on ccmparative evaluation. 
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record al~ warks~op information and evaluate t~e project area 
steel mills' performances using the production-cost-financial 
ro~bination cede!; 

prepare a =epor~ fol uNIDO cove~ing the =esul~s of the workshop. 

OUTLINE OF THE WORKSHOP 

Timi~g: late in 1990 
Venue: Zpsom, England 
Duration: 6 days (excl. travel) 

The workshop will be held on the Consultant's premises and will 
las~ for six consecutive days. It will be fairly intensive and 
will include some evening work. The staff involved will have 
extensive experience in devel0pi~g and using corporate models of 
steelworks. 

The wo=kshop 
understanding 
been designed 
pianning: 

will allow the participants to acquire an 
on how to t;se a suite of computer models whicn have 
to study the various issues involved in corporate 

* the C0st Mocel allows one ~o understand the existing cost 
structure of the company: h~nce i~s ability tc compete with other 
producers; 
* the Productio~ Model allows one to make sensi~le projections 
of production, and the a~sociateu costs and revenues, given 
different investmen~ plans; 
* and the Financial Model 
fina~cial performance of the 
different funding scenarios. 

allows one to estimate the future 
company and to experiment with 

As mentioned above, the Subcontractor shall undertake all 
dctivities relating to the organization of the workshop. 

The participants w1ll form a single, multi-disciplinary team 
ducinq the workshop. At ~he sa~c time, the managers from the PTA 
countrieslO ~ill concentrate on models of their own steel mills, 
w~ile the Subcon~ractor (incl. UNIDO/IO/T/MET staff as may be 
required) will pay mere attention to general issues of building 
these corpc=ate models of ct~clworks, in order tv undertake an 
in-depth cornparc.~ive a~alysis of the ?roject ar~a steel mills. 

lOone participant. per steel mill from all mill:, covered by 
the project ;i.e., seven participants including o~r from ZISCO). 
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Thus, the workshop participa.::.-,ts will eventually represent the 
nucleus of a balar.ced group of professionals capable of taking 
responsibility for future planning and evaluation activities. 

One or two wNIDO s~aff members. preferably from IO/T/MET, are 
invited to take part i~ the workshop, at no extra charge to 
Subcontractor. 
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SUBCONTR.~CT EXTENSIO~ COST PRCPOSAL ANALYSrsll 

1. PROFESSIJNAL SERV~CcS 
Position/tit.ls Man/months 

Cost 
per m/m 

2. 

3. 

5. 

6. 
-, . 

8. 

A. Project area 
team lAader C.7 2,990 
Total project area 0.7 

B. Home office no charge 
SUBSISTENCE 
" Pro-ject area "'. 

England; 2~ man/days Q 190 
B. Briefingjjebriefing 

Ausc:rio.: 2 man/days Q 129 
c. Other 

England: 49 man/days (7 trainees) @ 19012 
Total subsistence 

TRAVEL & TRAN~P01n'ATTm~ 
air fares as follows: 

1 air fare MPM-LON-MPM @ 2150 
l air fare DAR-:L..ON-OAR @ 1900 
1 air fare MBA-NBO-LON-NBO-MBA@ 1400 
1 air far~ TGT-DAR-LOn-DAR-TGT(l 2000 
1 air fare HRE-Lotl-llRE @ 2100 
2 air fares MRU-LON-MRU @ 2550 
1 air far.; PRG-LOll-PRG @ 850 
2 air fares PRG-VIE-PRG @ 350 

transportatior; within Engl3nd 
·rotal tra·Jel & transportation 
:-d::PORTS 
P'I'HF.R DIRECT COSTS 
telecommunications, postage, visas, charges etc. 
EQ'JI?MFtJT I MbTEP.T.r. L & SUPPL TES 
CONSULTAN'I'' ~ FEEJ.J 

GRAND TO'I'AL 

------ ----------
llAll figures are i~ US $. 

Total 
cost 

2,093 
2,093 
N/A 

3,990 

258 

9,310 
13,558 

2,150 
1,900 
1,400 
2,000 
2,100 
5,100 

850 
700 
800 

17,000 
500 

700 
H/A 

14, 636 

48,487 

9 

12To cover t~e participants' room & board expenses and 
pocket:. money. 

: 3A staff member of UNIDO/IO/T/MET is invited to attend the 
~orkshop together with the PTA participants. at no extra charge. 
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FOLLOW-UP TO U~IDO PROJECT DP/RAF/88/072 

IN~ERNATIONAL WORKSHOP 
~N '!"HE REHABI~::'.TATION OF S'l'EEL MILL::i IN PTA COUNTRIES 

Draft IDDA Project 

There are 23 steel mills in the subregion. As confirmed by recent 
~issions, most of them suffer acutely from poor capacity 
utilizatio~ and are in sore need of rehabilitation. Isolated 
ef:o~ts to enhance capacity utilization were often fruitless and 
rehabilitation plans face diff ic~!lties at implementation. 
Rehabilitation is also thwarted by the general condition of the 
nation~l economies involved and by the short~ge of foreign 
exchange, m~King it increasingly necessary to rely on foreign 
~id Th~ opLimal rehabilitation technologies are yet to he 
dcf1n~d. 

The p~incipal iss~es that need to be addressed jointly include 
nill rehabilitation, upgrading o: techn~lo~y, maintenance of 
equipment, and subregion~l cooperation within the steelmaking 
industry. T~e importcnce of the last-mentioned item calls for 
~lo~er company-to-company as well as personal contacts at the 
e~~cutive level, but alsc at the technological level. 

G~~eration of data and links 
updated, reali~tic, and concerted 
~toel industry of the subregion. 

required for the formulation of 
rehabilitation planti for the 

Ai~ ~~i~ inforrnat10~ is ~eeded by PTA 
,~c,·.1..::;~;1mcn~s to updat'=? a:1d, if necessary, 
;icl 1·.:.J.CS for the stcelmaking industry. 

and by individual 
=eformulate their 

Poe th~ purpose ~f coor~ination, enhancement, and rationalization 
of s~e~! plant re~abilitation efforts of the PTA subregion, 
0rq:1nize and hoid an internationa: workshop where issues of steel 
mi L l l't!Varnping :-ehabilitation, and modernization are discussed 
info~m;1lly bet~ee~ the countries of the subregion where steel 
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2ills are ~P~=ated roossibly, with participation by potential 
~~~~~ cou~~~i2s) with a view to increasing the capacity 
.:<: i l izaticn of th<; mil j_s and to r.iaking t~1e subregion more self­
r~l idnt i'l the are~ of the steel industry which is of crucial 
i~port~~ce to the ~a~_ona: eco~ornies 0f the countries involved. 

The CTA sha:l war~ in cl0sest cooperation with the Metallurgical 
Ir.dus~ries Branch and all ocher CJnce~ned units of UNIDO and, 
specifically! shail 

.L. de:~ .ine ~e;"!~ati-"'~ age11da for ~ha workshop and draft a CALL 
FOR Pi.PERS document 

consu~t agenda 1 pa~ticipation. and details with 
- the regional secretariat (PTA) 

countries 

- with Governments of tl..:: n~ne countries of the 
subregion where steei mills are operated 

- possibly, with Governments of potential do~or 

possibly. wich individual 2xp~rts specializing in 
the issues outlined above 

J. 8ollect papers for the workshop from nominated participants 

~- fin~lize confe~ence agenda and venue and help organize 
coofercnce-related logi~ticz 

~. supervise a confcrenc€ secretariat du::-ing the conference 

prepare and edit a Volume of Proceedings. 

Timinq: late 1990/~ariy 1991 

Venu~= isla~~ of ~auritius 

i;ur.rit:on; 4-day -.:onference (exci. t::-avel) 

i\<...:Pt"<..::c;~n~i:ltion: 

1- PTA Secreta~iat 
~. countries of the subregion which qualify for assistance 

A~gola, Ethiopia, Kenya, Madagascar, Mauritius, 
Mozambique, 'l'canzania, Uganda, ZimbabW'! 

J. po~s1bly. potential donor countries 
4. mctdllurqicdl expert(s) of the UNIDO 
:; . UNor: 
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=~r~tio~ of service: 
Chief Tecnn1ca~ Adv1~or 
2 !!lonths 

P'-lrp.1:.:e 
or p~oje~t dr.tivity: To p~ovide management and expert advice 

on issues of steei plant rehabilitation 
in the PTA su~reyion 

Duties: 

T!-.e e:xpert will work as CTA specialized in metallurgical 
cnginee:ring, and ~ill be expected to convene, coordinate, and 
supervise an ~nternationai Workshop on che technology and methods 
of re.habiLitation of steel mills. 

Qualifications: 

Project Manager ir. 
advanced academic 
field of project 
Acqu~intarce wi~h 
i~ .:iri asset. 

capacity of Chief Technical Advisor, with 
background and exte~sive expP.rience in the 
preparativ1l, management, and appraisal. 

local conditions at the st~el mills of the PTA 
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----------------------------------------

INTElt~ATIO~AL VORKSHO!> 
ON THE R~R..~8ILITATION OF 6TEE~ HILLS IN PTA COUNTRIES 

?roject budget sheeti4 

T 0 TA L 
flC:scrl.pt~on m/m ~ 

l 5. PlTERU/.TIOtll-.L F.>:PERTS 
11-01 CTA 2.0 
~1-02 Secretary 2.0 

5i..i9-TO'i'A~ It:'!'ERNJ..TIOtlAL EXPERl'S 4 
15-00 UNIDO staff mi~sion 0.d 

TO'f!-.L PERSOHUEi. COHPO:lEH'f 4. 8 

9,500 
1,100 

US$ 

19,000 
2,200 

21,200 
10,000 
31,200 

21 SUBCO~ITRACT (workshop facility; l'.coceedings) 2. 000 

.; 0. 

~Cf l·.L 

·.:H.AHIDrG (par:-ticipants from 10 countries) 

EQUI?HEtlT 

MT_ SCEL:.Am:ou:.: 
~o-oc OfCice equipment and 
-:::on::;um;1blcs 
t.::iecornrni:nic.::.ti011s, visas, charges 
local transportution 
r11 SCELU~t: EOUS 

l~All fiqu:es ~re in US$. 

none 

1,500 
500 
500 

2,500 

49,700 



·' ..:-..•. :EXES TO 'l'EX:HNAi.. ;<EPORT 

"-'OL:.0W-UP ~c Tj:-r::cv PROJECT DP,'PAF.'88/072 

Draft T~DC Prcject 

:~-~ ~~~ 2~ ~teel plan~s in :~e ~ountries of t~e PTA subregion • 
.. . 7 i: :.:-.2 o:.ly exc.e~tion rcpr.::sented by ZISCO of Zi.mbacwe, these 
. ~~ s~all steel raill~ and/or rolling mills ~here production is 
: .-.. ~<.:s.::d onto !""einforcer.:~nt bars :.-..c C("lncrete. 

; o: ..::on-: lrme:c! by recent UUIDO and other missions, these st:c:e 1 
~l~~~s, ~hile es~ential similar to one another as concerns their 
: ;--c,i<:ct10n r.:tr.ge and o:;::-ic::11tation, attain significantly aifferent 
~0~1;J~s in their producticn efficiency and effectiveness. 

·~:s ~s qavcrned ma:nly by their capacity utilization and by the 
~2~~Lti~n of their equ1p~cn~. It has been ascertained thwt poor 
.:..;:_,,,:-_.;..i:y t:t;_1L~ation .t ic_:iur(:~ r..u~t be ~scrib~d not to shortages of 
~- : ..• t.:::ials apJ energy ~lcne but also, to an inferior condition 

~! ~~e rroduc~ion eql1incent and installations where frequent 
~ .-c-~~J0wns ~re a c0nst~nt plague and where inadequate maintenance 

. ~r9 ~omct1~e~ ~~plcy0J. 

·-· ·._y.:; h.:-1v~; 5:1,)wr. ~i1~ t in t:he :;teelmaKinc; indus-::ry within the 
··~· i.,r.,q i.0:-,, th.::rc i~ pr.:ict:ical ly no partnership oriented 

... -:;-,--·r.1t;.cn 1.J:•ich would be bdscd on the principle of exchange of 
:-:: ... ,~: · ·r:"-:c. 

,:c·::-. .;.z1:1g that considc::L·able experience can be gained through 
·.·_: .. :·,.1J. cont.:-icts amon<J r,r-ot.~ssionals of similar c..cientation and 
:·::;--.-; .isccrt:dned th<1t e.1ch of the steul plants visited under-

..... y-,-,~f'·:~ OP/:c<AF/88/0 7 2 1--ias som1:1thiPq at le~sr ";o offt:r which 
known at the oth0r plants in the way of technology, 

..... ~ in!"I, and/or orqctnization, a subregional exchange program 
-·~ t"'"' 1. plant r.li:'n.:tgcrs ond opcr a tor::; is proposeci. Advantage is 

·. ot tPe fact th~t in this specitic case of the PTA 
.:.:· •. -~1i.:rn, ~;uc:h ar, apj)roach represents a rapid, effective. and 

.--. ..... - .::::•'.; ~- m..:;+:hort .:>:: upqr,1d inc; th.:: ::;kills o~ steel plant personnel. 
-0:1 -rcnc t'r-ojcct, thP. propo!;cd exchange p.:-ogram should become a 

... ; :, : : ic,, 11t. coli tr ibut ion to the Sout!1-South coo;rn::ation. 
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. . . ..:,.~,.., .:~.:.::::. aJ.::pt:ej cnG. the tec!lnologies employed in the 
...... • :. _,;-._~e -:-.• 1-..::ger..e:nt. syscens aimed at a bet~er utilization of 
:. ~·: ::~c~ ~qu1~~ent and the production capacity are of the 

.. -. ·:: -~o-:-:. ~::-::::ort:ance -:o ar.y stc:el plant. This is why short-tern 
.~£ • a~d consul~~tion stays of executive per~onn2l in 

· .:-·-~ · .. ~ !y selec~.:::·.:i ::oun-;:erpart steel plants c!' the subregion are 
~=:p~l otj.::~tiv~ 0t chis technical exchange program. 

. .; ~ ·.~ -. ' . ... ·, - ~. 

.... ,. ... :u :-~c· ... ·t:v'2r­
.::-: ... ··-- :i. ....... ~ s,~hc~ie 

• ;. - I. .;. ~- • 

0rcqrdm is to be implemented under the guidance 
ass !.st.: nee of -u:noo. Eventually, this activity 
d~vclop into a permanent or rather, periodic 

adQ1~istered ~~d financed ~y the steel plants 

pl.;r.'c ~xecutives and managers/ 

.. :.:~:. ... !.:.·~~:::c::: .. t:. of dir~.:...:t. person:.tl contacrs among the 
.. ~c.:··\.·..., ..;:.:..iff .:if tr . .:: .st.::.::l pl.:rnt::> upora which any effective and 

: .:~Lu l :-_,~,.:::--.::: .:.: l, economic, and t::::-ade c .... .ir,c;;ration is 

ilnd r. .• d ntanar,ce 
, . :.; ~ ,,r.:.-t;)-p Linc_ a~si~tanc1.! in 

;·: · ·,: ::, t·::ch:1c..:.c,T/, .:ir,d r.i.'\int.:mance. 

practice based en 
selected drcas of 

·, :·:.-:::c:-:1, :.J;iLi.-,d, and/er mutually ;;::iettcr . .mderstood 
~~:~.,~1n0s ~~1 orq~ni~ation as employed in steel melting 

: •·. ; r c, l i i r. <J ;:-. i l l :..; . 

.. ~ : !v· ~ .. :!; 1 .~-; cf .::xr,.::r. it::ncc froir. ~he steel plant::; of the 
-; , :-;1:, ~:.::t up the ()l<in for the traininCj i:)roqram so as to 

~:~~~ benefit Lor each trainee (participant in the 
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0!· ~· · · .:e the schedules for the exchange prc-Jru!: ::.:.r.·~·· _,c. 
•- ,-- - .• t" _or . .:; uith PT!-. Secretariat and the pd~ticip~tin~ 
L- .• , , __ ,_ :-.._::; <ind ;,:;t:t::el pla.nts 

--~ervise-~he exchange program. 

,_- ._ ·. >.1 .:. r n-.a. .. 2 i : 
iJJ,_- .. ~ .... ~ •. of Ph.:.sc 1: 

l~t~ 1990/early 1991 
~ r~~o~lt.hs. 

:he pa:.:t.i..:it=iating stc::el olants are KUSco15 of Kenyd, t-.1--.•· ~ ·: ........ 
S!~·r 1 _; c;: Tanzania, ::rsco'lo of Zimbabwe. CIFE1'19 of Moza;.cbique, 
<:::-.:l :~~:-::moLU and Sections Holling/Ship BreakingLl of MauriL.~s. 

Tr.e ;.u.~.bc::.:· cf. potential participants per steel plant: d.::pe:::js ,-:,:, 
~~~ ~~ch the specific plant has to offer to its counterpart:, a~J 
r.-:..; ! .. _..:t: dnd i.n What ?.rt::as it CJn learn from the counte:rp::r~ .. rrr-.c 
f,: ::,{:.:.::.: .. ions p::.·...:[erably invol v.::J r.re shop m.:anagers, r::a int.::rinLC<.: 
:: .:11 .. :1. :-s, uev<-= lcr-1r.ent: r..~n~"t<Jer;.;, and/ or f inancc/cost m< . .i11z:igers. 

~:~.:·~ ~h2 exch3n~e progr~rn, c~ch of these shall be r..::ceiv~d at 
c:,,~ ,;:..]:..::..:;j .::o .. rnterpart stee:l plant by his professi.o;.c"!.!.. 
c _-,:.r.:•:~-;, .. c~ for 0ne w .. ""'t:k (including travel}. 

,_ ,_ :.. -~.: . .:it.1ve [..l.~n outiined b..::low is based on U!IIUO L.;:,~. ic:. « 
; : ~ >.: r2qion~tl. proj.:;ct DP/f<AF/88/072 11 ocve.:l.Jr-.:·~<~ .. . 

. :::-:.,. : ::,,tion oi sm~tll scale steel plants in th..: !>T/, r,-, ·1: .... " . 
•... · ·· ii.1-<in and s..:hedule shall be worked out u;_;i1-.J t:·.i::. 
~ .,: :· , =~ ••. · plan as Tenc.s of Reference. 

· ·,,'.f:i1:/'1 t.Jnitcd St.eel Cor::pany Limited, Mombasa 

.-..;L:.~1nium Atrica Limited. Steelcast: Division, D.1r e:: :;" · ., .... 

•L c: ~olling Mill5 Company Limited, Tanga 

- · ~-·· ~:i:r,..ib1o1c lr0n i1nd S::eel Company Limited, f<,0 Jc!i·: 

· '-o~nJnn1a I~dustridl de Fundicao e Laminagem, ~~puta 

·'.ii-:: :-:~u :nt.erndtiondl Company Limited, ;>a.ct Louis 

·.:·/Sf> -' the two ~istc::r companies St:'-=tions Rollinq Ltd. ,1,,j 

:;•,., !•:t:.i-·ir.:J i, hol.:.ing Industries, Port Louis 
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.-~-L;_~ye_ pLH~ of ::?Xcha11ge p-::-ogra_ITI; 

rUJSC0 ALAF 

~~~:~-1(1 .. ) s 
,~:J,? s 

. 0~· 
• I ' ~. "1 s 
,.....,..r.i~ .... 
.... l...a.'r.L 

.::~-;co 

:::£SilRC s 
.··:::s11 s 

s ....... . 
M 
D 
F ........... . 
row .....• 
column ••. 

SIU-f CIFEL 

H 

0 
M 

shop manager 
mainteuance ma~ager 
development manager 
fina~ce/cost manager 
sending steel plant 
receiving steel plant 

ZIS20 DES BRO SR/SB 

F D 

M 
s 

, --, 

~; :,r_c~; The speci~ ications of profcssior. ( S, M, D: a11d F) are 
:·,_.._/);"'.r.,c!n<latioris unly. 



;, ::> .; ~ ~.Lur.Ler: 

~·~::;r.. t~t.lt: 

~Jraticn of service: 
:-,~, i-p0.3<:! 

ct projec: activi~y: 

?.tINEXES 70 TERMINA.[. REt>GR"~' 

11-01 
Chief T~c~nicai Advisor 
: month 

T0 provide management cnJ expert advice 
on issues of steel plant rehabilitaticn 
in the PTA subregion 

~:-,.~ expert wi.11 work as CT.~. specialized in metallurgical 
~;~~in~~ring. and will be expected to coordinate and supervise an 
r~~~rnational P2rsonnel E~change Program in the technology and 
~ .. ~t:hods of rehabilitation of steel mills. 

Qu.:i. l 1 f ications: 
~~~ject Manager in capacit/ of Chief Techoical Advisor, with 
exL~nsive experience in the field of pr0ject preparation, 
~,.1nage~ent, and appraisal. Metallurgical engineer. Acquaintance 
~i~h local conditicns at the steel mill~ of the PTA is ::n asset. 

:-·ost nur.1!.;er: 
rio~t title: 

,l;,!."."11:i.on of se:::-vicc: 
:.Jl-~ :~fJOSC 

~! p~OJeCt activity: 

11-02 
M~tallurgical Maintenance and Plant 
Rehabilit~tion Exp~rt 
1 month 

7o provide guidance, supervision, and 
organiz~tory skills to the management 
of an International Exchange Progran 
for steel plant personnel from the PTA 
countries 

":1<: c:-:p.-:rt ;.1ill cooperate with the CTA and will set up a syzt(;,-;-, 
o• ~~ternd~ional exchange ?f steel olant shop mJnaqcrs, 

"i .;'.•.::1.1ncc managers, dcvclopm(\nt m.1nagcrs, and financ1!/c0~:t. 

, .:-.:i··v:rs so as to maximize th.:: benefits dcrivcd from cxchanqc.: 
· ,· ,j;:inrr. Will negotiate tr<.dning schedule and conlent:s wit.h 

,:;:<1q0r1P.nt of participating project area ste~l pl.:1nts. 

·:•u." l if ic,1tions: 
[,., !-.ni1:cd Ur1iV::!rsity gradu<.itc, with wide experience ir . 

• ... '- 1 ll urg ical plant ;11a intenunce and rehabi l i ta ti on. Acqua intancc 
;; '. L lr.c.tl cor.ditions c.at the stc•:l mills of the PTA is c.an <t!.;~t:t. 
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SUR-TOTAL 

., . 

ANUEXES 'IC TERMINI.~ RE?ORT 

SUBREGION.~L STEEL PLANT EXCHANGE PROGRAl~ 

Draft TCDC Pro]eCt 

Project budget sheet22 

T 0 TA L 
Description m/ll1 ~ 

I~TERNATIONAL EXPERTS 
11-01 CTA 1.0 9,500 
11-02 Maintenance/ 

Rehab. Expcr~ 1.0 9.500 
ItITERNATIOUAL EXPERTS 2.0 
16-00 unroo staff mission 0.4 
PERSOfWEL COHPO!:Et:T ., . - ... 
S(jfiCOtlTRAC? 

T11hHHHG ( 12 par1:icipants from 5 countries) 

EQUIPHENT 

MISCEi.I..AUEOUS 
so-oo Off ice equipment ~ne 
co:.sum«sble~ 

telecorr.municati0ns, visas, =harges 
loc~l tran~porta~io~ 
M!SC~LLAllEOUS 

·-·------------

2/.All fi~urcs a~e in US $. 

USS 

9,500 

9,500 
19,000 

S,000 
24,000 

none 

12,000 

none 

:.oo 
500 

2,5u0 
3,500 

39,500 

19 




