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1. GENERALITIES

1.1. Scope of the study

Scope of the present study is :

a) to assess the feasibility and the profitability of a new central
workshop for the manufacture of spare parts and accessories for

the Sudanese textile industry

b) to make recommendations on the rationalization of maintenance

equipment in the Sudanese textile industry.

l.2. Methodology
We shall rollow this scheme in the present studv :

assessment of the present situation as far as spare parts, dccessorices
and maintenance service requiremcnts in the local textile iadustry ure

concerned
~ evaluation of the future situation up to 1995
- proposals concerning the improvement of maintenance service

- proposals concerning increase of local spare parts manufacture and

commencement of manufacture of accessories

preliminary project ror a new central mechanical workshop with annex-

od training centre for mechanical workers
- selection of the most suitable location for the new central workshop

evaluation of investment and internal rate of return en the project.
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Findings

A lot of data were collected both in Milan from the textile machinery

manufacturers and in Sudan during a 5 week-stay made by our experts.

The main textile factories 1n Sudan were visited and

meetings were held with the following:

1)
2)

3)

4)

5)

6)

7)

3)

9
10)
1)
12)
£3)
14)
15)
Le)
17)
18)
19)
20)
21)
22)
213)
24)
23)
26)
27)
28)
29)
30)

Representative of Picanol Loom Manufacturers

General Manager of Kosti Weaving Factory

EDP Manager and Mechanical Chief Engineering of Sudan Textile Mill
Representative of Gardella Loom Manufacturers

River Transportation Corporation

Representative of Generalimpianti Main Contractors (lst meeting)
Cottor Textile Mill

Khartoum Central Foundry

Khartoum University Workshop

International Spinning and Weaving Companv

Port Sudan Spinning Company

Representative of Generalimpianti Main Contracters (2nd mecting
Blue Nile Plastic Company

Khartoum Polytecnic Workshop

Sudan Railway Corporation

Plastic Sacks Company

Vocational Training Centre

Red Sea Spinning Company

Shendi Weaving Factory

Mechanical Chief Engincer of Abu-Naama Kenaf Factory

Blue NVile Spinning and Weaving Company

Waa Madand Spinning and Weaving Company

friendship Spinning and Weaving Factory

arth Moving Corporation Workshop

Khartoum University Testing Laboratory

Managing Director of Sharaf Croup

building and Construction Corporation Workshop

Managing Director of Cotton Textile Mill

Spinning and Weaving Institute

Representiatives of Private Textile Sector
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2. PRESENT_SITUATION OF THE PRODUCTION MACHINERY IN OPERATION AND

2.1 Description of the production machinery

2.1.1 Type_of machinesry in operation

At present there are 17 textile factories in Sudan, which
process cctton, Kenaf and manufacture plastic sacks.

& Weaving Coroora-

Some of themare Government owned (Spinning
tion under the authority of Ministry of Industry), and the

rest belong to private groups as is shown by the following

figures:
Covernment

privace owned Fotaie

factories . factories factories
cotton factorics 8 2
Kenaf " - 1 !
plastic sack " - L L
Total factories 3 9 L7

he cotton sector is by far the most important sector in the
Sudanese textile industry.
A great number of small cotton factories have been arouped

together.
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2.1.1 (cont.)
On going into further detail we have the following share-out
of looms:
n° of looms n° of looms Total
in private in Govt.owned n° of looms
sector sector
cotton factories 5,230 2,420 7,650
Kenaf " - 60 60
plastic sack " - 280 ‘ 280
Total n° of 1looms 5,230 2,760 7,990
Looms for cotton account for about 967 at rae total number of
looms in operation. Loems operating in the private factories .o
count for about 637 ot the total number of looms in operation.
The corresponding figures concerning =pindles are as follows:

n° of spindles n’ of spindles - Total
in private sector in Govt.owned | 1’ of spindles
sector
cotton factories 132,900 24,000 206,900
Kenaf " - 1,200 1,200
plastic sack " - - -

Total n” of spindles 182,900

5,200 208,100

[ £%2
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2.2.1 (cont.)

Plastic sack manufacture does not require a spinning depart-
ment. Spindles for cotton account for about 997 of the total
operating spindles.

The spindles operating in the vrivate sector account for about

887 of the total spindles in operation.

Table 1 shows the manufacturers of the most important pro-

duction machines in the spinning preparation, spinning,wea-
ving preparation, weaving and fiuizhing departments of the

operating factories.

Manufacturers are many and from many countries (1l countries)

A wide variety of machinmery is utilized: this is 4 serious
handicap as regards our problem of local manufactrure of spare

parts for the local textile industrv (see chapter 7).

2.1.2 Type of machinery under installation

We consider a factory as under instailation when at least o
contract for supply of production machinery has been sirned.
Thus, 8 new textile factories and 2 expansion projecets for

existinz factories will have been comple "ed by rhe end of

1982, 1t the time when our new central workshop {s to com-

mence dctivity (sec table 2)
At that time the situation will be as follows:

a) factories

private 0 Govt.owned Total ,

i factories ¢ factories : factories :
cotton factories L1 Lt , 22
Kenat factoclies . - 2 2
plastic sack " | - 1 ' 1

Total factories . 11 J 14 ' 25
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2.1.2 (cont.)

b) looms
n° of looms } n° of looms | Total
in private { in Govt.owned | n° of looms ‘
sector . sector j '
i ' 3
| ~ | |
i . I
! cotton factories 6,570 2,900 | 9,470 ,
i ' :
i Kenaf " - 120 ° 120
3 plastic sack " | - 280 ! 280
! : '
! d
Total n° of looms 6,750 3,300 9,370

Looms for cotton willaccount forabout 967 of the total operating looms.

Looms operating in the private factories will cover about 677 of the

total operating looms.

¢) spindles

n® of spindles: n” of spindles Total
in private . in Govt.owned n’ of
. sector { sector spindles
; T
Cotton factories 340,900 i213,000 353,900
Kenaf " - 2,400 2,400
. i
plastic sack " - - -
Total n’ of spindles 340,900 - 215,400 556,300

Spindles for cotton will account for about 997 of the total operating

spindles. About 617 of the total operating spindles can be considered

as covered by those spindles operating in the private sector,
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The factories in operation and under installation are

shown in Table 3.

It can be easily verified, by means of the above table,

that mest of the factories in operation and under instaliation
are located in the Khartoum area.

In fact we can say that 13 out of a total of 17 operating
factories are located within a range of 300-400 Km. from
Khartoum.

Out of the remaining four one is in Port Sudan (1,000 Km.

trom Khartoum) and the other threc are very far from

Khartoum (about 2,000 - 2,500 Km.).

The situation is similar for the factories under insctallation
too: 18 out of 3 total of 25 factories in operation and under
installation are lecated in the above iarea  arcund Khartoum.
Three of them are in Port Sudan, the remaialong four are

located very far from Khartoum. It is also to be neoted that

out of the 18 factories in the Khartoum area, 3 are located
in the town, 8 along Blue Nile before Fhartoun , 2 alony the

Nile before Khartoum, 2 atong the Jile after Khartoun (pius |
group of small factories distributed uniformly in the
Khertoum area).

AlL these obuorvations will be taken into consideration arain
in chapter 7.5.3. when the site selection of the workshop

is considered.
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We have elaborated in a different way the data contained in
the preceding tables 1 and 2 (see table 4) to show who are
the most important manufacturers of spinning machinery in
Sudan.

There are 14 manufacturers but 567 of the installed spindles

have been constructed by three of them (SACM, TEXTIMA, PLATT).

Detail of weaving machinery both operating and uuder

1

We have claborated the data concorning weaving machinery
instailed in Sudan in the same wav and for the same purposo.
There are 10 major manufacturers plus a group of manv small
mavufacturers (most of them are Japanese), 577 of the
installed looms have been constructed by three of them (Corth-

rop, Picancl, Toveda).

Details on the most frecuentlv utilized tvpes of loos

- ——— " o o~ e e o s s o . . o et il e e e e e e e . e e e e o e

Since looms need a comparatively high number of new spare
parts we have concentrated out attention on them.
Therefore we have collected details concerning the nodels
of the most important looms in Sudan i.e. Picanol and

Northrop (sece tables 6 and 7).
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2.1.6. (cont.)

Of the Picanol looms 1,560 machines out of a total of 2,300
are of the same model (President Diplomat). This 1is a
significant piece of data for our study.

Of the Northrop looms, we have to consider that 1,810 machines
out of a total of 2,370 were installed in the years 1960-61 and
we think they are soon to be substituted.

We do not know whether by looms of the same manufacturer or

not.
2.2 Present condition and utilization of production machinerv
2.2.1 Running period (years)

More than half of the producticn machinerv in the Sudanese
textile industry (327 of the installed spiadles and 347
of the installed looms) is 3 vears or less than 3 years oid.

-y

tMost of the production machinery is therefore quite new(sec
tatie 8).

The remaining installed spindles are sharcd out as follows:
L17 are between 4 and 10 vears old and 377 between LD and 18.
Similarly the remaining installed looms ave shared out as
follows: 87 are between 4 and L0 vears old and 387 between

11 and 18.

Hence a large part of the installed machinery (377 of the
spindles and 387 of the looms) may also be reploced quite
soon.

We shall take this cousideration Lnto account whea discussing
the future development of the Sudanese textile industry (see

Chapter 5).
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Working Time (Hours/day)

In table 9 we have shown working time (hours/day) of most:

of the Sudanese textile factories at the time of our visits

(April-May 1979)

We noticed:

a) since at present there is a shortage of yarn, due to the
delayed implementationof the planned spinning mills, the
Friendship Textile factory is not able to run more than

15 hours/day

b) since 1976 the Abu Naama Kenaf Factory has been runninz

o
only 3.8 hours/day in all its departments (averaging
between 7.5 nours/day for 6 months and at a compicte stop for the
remaining 6 months).

This is due to insufficient supply of raw material (Kenat).

This situation needs to be resolved as soon as possible by

the Covernment.

¢) Four out of the 3ix new weaving ractories (i1 Dueim, Mopeaila
Nyala, Xadogli) at present are running only 7.3 hours/dav.

It is to be heped that soon thev will be ruoning for at loast

15 hours/day.

We performed our evaluation of cfficicacy tor the factories we
were able to visit.

These evaluations of efriciency shonid be compared with the
attainable officiency in spinning (abont 957) and in weaving

(about 307).
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2.2.3 (coat.)

Considering an average of the evaluated efficiency, we can
say that in spinuning, the efficiency is more than 307 below
standard and in weaving about 407 below standard.

Efficiency, however, differs greatly from factery to factorv.
In fact we have seen only 2 really efficient factories, at
international standard level. These two factories, belonging
to 2 different private groups, are:

- Cotton Textile Mill, which iIs the most ef{icient factory we

visited in Sudan, and Madani Spinning and Weaving

factory.

We have evaluated spinning efficicacy of 297 and a weavine

[N

etficlency of 307 in the Cotton Textile Mitll.

Tithe Madani Spinnilng and Weaving Factorv, where an open-cnd
spinning svstem has recently boen lustalled, we have wvalua

ted 707 efficiency in spianning and 707 ciricieney in weavioo,

1f we omit these two factorie

w

from the efficlency caleunlation

i

the average spinning cefficiency is ao hizher than 007 of the

standard and the average weaving efficiency is around 407 of
the standard.

In general, the situation is worse in weaving than in spioning
[n our opinion this is due to preater defficalties as recards
maintenance service in weaving than in spinning.

The importance of maintenance service in councction with ffi-

citency would be cenfirmed by the fact that efficiency in the

private sector 1s zood when the factory is new(s is the cace ol Ui

Cotton Textile Nill and of Madani Spinniug and Weaving Factory)d

Lt becomes  lower as the plants get older (as is the case tor

Sudan Textile Factory, Tor the Khartoum Spianing & Jeaving Factory

and for the Blue Nile Factory).

{
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(cont.)

In the Government owne.d sector efficiency 1s low both in
an old plant like that orf the Plastic Sacks Co. (about 357 in
weaving) as well as in a new factory like the 3Shendi Wea

ving Factory (weaving efficiency not more than 407).

In our opinion this is due to the fact that in the Gover-
lment owned sector, besides maintenance, all the other factors
hampering efficiency (such as organization and personnel
qualification problems etc..) are more serious than in the

private sector.

We have discussed all the factors hampering efficicnev in

Chapter 3.
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3. PROBLEMS AND CAUSES CCNNECTED WITH THE FRESENT .TILIZATION OF MACHINERY

In this chapter we shall give a brief pictrre of what we think are

the problems, the reasons, and che causes determining the low pro-
duction efficiency ip the Sudanese textile industry.
Our present study wiil concern only the tirst five points, which will

be fully developed in the remaining chapters.

3.1 Problems

3.1.1 Shortrge of spare parts

Everywhere in all the factories visited we noticed many machines
that were idle due to shortage of spare parts.

Spare parts at present are mostly imported (see following para. 7.L15
Delivery terms are sometimes very long; for instance from some
Countries (like China, Czechoslovakia, etc.) where there is a
fully centralized planned econuny, purchase and precduction
procedures are long and complicated.

[t normaily takes about two years to get spare parts frem China,
Moreover prices of spare parts are in general high 1o comparison
with prices of new machines. Factories have difficulty {rom an
eccnomic pouint of view in buying all the spare parts they would
need considering too the large consumption of spare parts we have
found in Sudan in comparison with consumption in tie ceveloped
Countries. High consumption of sparce parts is not so pecuiiar to
Sudan: we have come across this sltuztion in many underdeveloped
Countries. It is a direct consequence of low efficiency of the
maintenance service and of the poor quaiification of maintenance
workers (see para. 3.1.3 and 3.1.4).

Finally there arc f{inaucial constraints, because the Government
wishes  to limit expert of foreign currency which is necessary to
pay for spdare parts.

e shall give propousals in Chapter 7.
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3.1.2

3.1.3

Poor quality of the spare parts manufactured locally

Local production of spare parts has been developed to overcome
the aforementioned difficulties (see paragraph 7.1.)

Local production is carried out both in the smail workshops
annexed to the single textile factories and in other mechanical
workshops and foundries.

Unfortunately the quality of this local production is not too
good; there are no proper raw materials, no good casting, no
correct processing by machine tools.

We have even seen aluminium often utilized instead of cast

iron; we have never seen heat treatment being carried out on

the metals; machine tools are rarely in good condition (see

Chapter 4.).
The lack of availability of the right raw materiuls is mainly
due to financial limitations by the Government; the insufficient
technical level of processing is mainly due to the poor qualiri-
cation of maintenance workers and low efficiency of the maintenance

service, specifically of the workshop annexed to the factorics

- (see following paras. 2.1.3 and 3.1.4).

lLow efficiency of maintcnance service

We were not able to obtain statistics concerning the influence
of the bad maintenance service on the nroduction machine shops,
but we were able to notice during our visits to the sheds thut
many machines were not running due to disorganization of mainte-
nance service,

HMachines frequently break down and repair work is mostly delayed
and, moreover, not done properly.

This is due mostly to insufficient equipment in the local work-
shop where repair work is carried out (sece chapter 4), and to
low qualification of maintenance personnel.

This last point will be discussed in para. 3.1.4.

We have indicated remedies for improvement of maintenance service

in Chapter 6.
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Low qualification of maintenance personnel

Very many maintenance workers have insufficient qualifications.
Many of them are even illiterate.

Vocational schools are scarce and train only a few penple from
the textile industry (see para. 7.5.1.1).

Moreover, practical personnel training by the contractors during
installation of the single factories was often not so careful
and accurate as necessary.

We have indicated remedies and made proposals to improve mainte-
nance workers' qualifications in para. 7.5.1.

In some private factories we have noticed that the management
was obliged, berause of shortage of local qualified maintenance

workers, to hire foreigners to carry out normal repair work.

Shortage of accessories

In the textile industry there are accessories made of manv
kinds of material such as metal, plastic, weod, rubber, leather
cardboard, etc.

Accessory consumption is also high.

The consequence ot shortage of accessories is similar to that
of spare parts: machinery st a standstill and decrease in
production efficicncy.

we have seen many machines idle due to shortage of accessories.
Proper provision of accessories does not ental', as is the case
for spare parts, high e¢xpeuscs.

Shortage of accessories is often due more to poor organization

and planning than to economic and financial constraints.

Frequent_power f{ailures

During our visits to the factories we have noticed that every-
shere there were frequent power failures.
These greatly hinder production because damage is not limited

to the production losses during interruption of power supply,
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3.1.6

This information will be utilized in para . 7.5.3 (plant site

(cont.)

but extends up to re-attainment of standard efficiency.

In Wad <!adani power failures amount to a total of 5-6 hours
per week during the dry season but they reach 15 hours per
week during the rainy season.

The situation is even worse in Port Sudan where there is a
permanent shortage of power.

The installation of Port Sudan Spinning Mil . a very large
Government owned factory with 72,000 spindles, is almost
complete but the power necessary to feed it is not available.
Power station equipment, that should supply the necessary
power, hus not even been installed.

According to unofficial information power will not be gvailable

for another 2~3 years.

We guess that the power availability situatrion i

“

nad ia th

e

distant factories like Abu Naama, Syata, Kadogli and Mongaila.

We shall not go into further detail on this matter bocause |t

Lo

1s vutside the scope of onr study.

Lew efficiency of transport syste

Transportaticn is a great problem in Sudan, perhaps the bivrest
problem hampering the industrial development of this Country.

It atfects at present, and will negatively affect for many more
years, the local textile industry as regards transport of raw
materials, transport of finished goods, transport of various
materials in particular of spare parts and accessories

for textile machiuery.

In rhis paragraph, we shall give a briof desceription ot the
present sicuation as far as the local railway, roads, river

and air transport system are concerned as well as information
concerning aear future, mainly in connection with the case in

question.

selection).
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2.1.7.1 Railway system.

Table 10 is a map showing the present railway network in
Sudan, consisting of about 4,700 kms of single track.

As we can see the railway network passes through all the
towns in which textile factories are either in operation

or unler installation, exceptfour: E1 Dueim, Kadogli,

Tonj, Mongalla (Gacdow is near to Shendi).

Railway transport in Sudan is slow and congested. This is
partially due to the fact that the network is old and single-
track; it is however cheaper than road transport (see rail- 1
way tariffs in Table 11).

In Table 12 we have shown distance by railwav of towns with

textile factories from Khartoum and Wad Madani.

On this basis, we shall propose and discuss Khartoum and Wad
Madani for location of our new workshop for local manuracturing

oif textile industry spare parts,

3.1.7.2 Road network.

3.0.7.2.1 Hichway network
The highways in Sudan are really only normal asphalted roads,
which have a total width of 7-3 m, are practicable thiroughout
the year and are quite suitable for fast traffic.
Table 13 is a map showing all the existing highways which

total about 1,000 km as follows:

1) Khartoum - Wad Madani 170 kms
2) Wad Madani - El Cedaref 230 kms
3) El Cedaref - Kassala 220 kms
4) Port Sudan - Halya 210 kms
5) El Deleng - Kadogli 120 kms

6) Khartoum ~ Ceteina (in direction
to E1 Dueim and Kesti) 50 kms

TOTAL 1,000 kms
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3.1.7.2.1

3.1.7.3

(cont.)

By 1981 the follwoing sections of highway, now under

construction, should be completed:

1) Kassala - Haiva 350 1 1s
2) Wad Madani - El Damazin 330 kms
3) Sennar - Kosti 120 kms

4) Khartoum - Kosti (remaining part;

via Geteina - E1 Dueim) 260 kms

TOTAL 1,060 kms

Transport tariffs by truck vary frem 6 to 8 piastra/ton

per km.

Traci network

Tracks are not asphalted roads and some are practicable
throughout the year, whereas others only during the dry
season.,

Table 14 shows both kinds of tracw marked differently in
the regions neighbouring to Khartoum (FKhartoum, EL Gezira,
Blue nile, Kassala, White Nile, Northern Kordofan and

Southern Kordofan).

River transport system.

Table 15 shows the present river transport system in Sudan.
although rivers in Sudan are generally navigable, the river
transport system at present is of minor importance in the
Sudanese transport system as a whole.

There are only two sections serviced throughout the whole

year:
1) Kosti - Juba about |,400 kms
2) Karima - Dongola about 300 kms

TOTAL about 1,700 kms
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3.1.7.3.

Lad

=~

(cont.)

The other three sections are serviced only from July to

October:

1) Khartoum - Kosti about 300 kms

2) Es Suki - Er Roseires about 200 kms

3) Kosti - Gambela (Ethiopia) about 1,100 kms
TOTAL about 1.600 kms

To give an idea of the speed of this service, it can be

said that it takes about 10 days to reach Juba from Kosti
through the White Nile and then Bahr E1 Gebel and about

2 days from Karima to Dongola.

Tariffs vary according to the geods carrioed (and the distance

covered) — See table 11.

Alr transport systcm.

We shall not be taking the air transport system into account
for our purposes, due to the high tariffs.
Tor example we have for the following typical connections:

~

1) Khartoum - Damazin tariff 13 PT/kyg 27 D7/ ton :

(air distance 480 kms)

2) Khartoum -~ Port Sudan tariff 20 PT/kg = 30 PT/ton
(air distance 661 kms)
3) Khartoum - Juba tariff 34 PT/kg T 28 PT/ton -

(air distance 1,200 kms)

Alr tariffs are about 10 times higher than railway tariffs

and about 5 times higher than road tariffs.

Tovr
ik
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3.1.8 Low efficiency of internal organization

Most of the people concerned, even managers, have no idea

of what their duties and responsibilities should be and in
general of how their factory should be organized.

This is mostly a matter of training for top level personnel

in the factories, so that they can transmit the right concepts
to lower levels.

But this matter is not included in our present assignment.

3.1.9 Low qualification of production workers

In Sudan, as in many underdeveloped Countries, there is no

stable industrial working class.

Pcople often change their type of job according to small

salary increases (see also para. 3.1.11).

They are unable therefore to improve their initial low qualification,
fruit of poor schooling, by "on the job" training since thev

are not preperly supported by supervisors (sce also -ura. 53.1.107.
The workers' poor quatification atfects of course, very neoative-

Ly production etficiency.

This point is also not part of our present assignment.

3.1.10 Scarce supervision In production sector

In Sudanese textile factories supervision in the production
sector is scarce.

Supervisors normally do not know what their main duties are.
They should instruct workers as to the right way to operate,
give them advice when they have problems and then control! thit
the workers really do follow instructions.

They of course should know their joo perfectly and they should
spend 907% of their working time near machines and workers.

On the contrary, workers are mostly neglected and supervisors

spend most of their time zitting in their offices.
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3.1.10

3.1.11

(cont.)

All the supervisors in the only really efficient factory
we have visited (Cotton Textile Mill) are expatriates.
This is just to demonstrate what the connection between
good supervision and good efficiency is.

This point too is not part of our assignment.

Personnel turnover is very high due to the reasons mentioned

in para. 3.1.9.

Absenteeism is also very high, especially in certain periods

(during harvesting, after holidays, etc.).
& b

We shall not go intu the matter, however, because it is oot

covered in our assignment.

Causes

21.

fhe aforementicned problems are generated bv the gereral sicuation

in Sudan and thercfore thev can only be solved gradually.
Sudan is an underdeveloped Country. In 1973 per capita income

was as follows:

~ population (thousands) 14,819 S
-~ gross domestic product
(million SP ) 1,361 %)
- per capita income (SP per capita) 90 (equivalent to about

80 US Dollars)

Sudan has a very short industrial tradition; in fact the industrial

sector was practically non-existent before 1956.

From 1966/67 to 1974/75 the contribution of the industrial sector

(OOO\

(%)

Census of Population - Department of Statistics

National Tacome Division, Ministry of National Planning:

Average between data concerning 1972/1973 and 1973/1974
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3.2 (cont.)

to the gross domestic product (GDP)was, although on the increase,
still very limited.

In fact the contribution of the industrial sector, including
manufacturing, mining and quarrying, construction and building,
electricity and water, to GDP went from 8.47 in 1966/67 to 15.1%
in 1974/75 (see Table 16).

If we consider manufacturing only, the contribution to GDP went up

from 4.57 in 1966/67 to 9.27 in 1974/75.
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Repair, maintenance and spare part manufacturing are carried out
with the same equipment: almost all the textile factories considered
have their own mechanical workshop.

Thework of major importance 1s repair, then maintenance and
finally spare part manufacturing.

Onlv the following three factories have their own foundry (see table

19):

- Khartoum Spinning and Weaving Factory
- Sudan Textile Factory

- Cotton Textile Mill

-~
P

Repalring and maintenance work

Most of the textile facteries carry out part of their repair and
miaintenance work in their own worksuops and part in other local

workshops (see table [7). This 1s the case in the fellowine factorieos:

- Sinnar Spinning Mill

- Khartoum Spinning and Weaving Factory
- Sudan Textile Factory

- Blue Hile Factory

- Madani Spinning and Weaving Factorv

- Red Sea Factory

- Friendship Textile Factory

- Abu Naama Kenaf Factery

- Plastic Sacks Company
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(cont.)

The Madani Spinning and Weaving Factory utilizes the workshop

of Blue Nile Factory, which belongs to the same group (Sharaf

Group).

The Cotton Textile Mill constitutes an exception. Its workshop
1s fully equipped. The Cotton Textile Mill is completely self-
sufficient as far as repair and maintenance work is concerned,
We came across a singular situation in the ~ollowing six weav-

ing factories:

~ Shendi Weaving Factory

- Kosti Weaving Factory

- Bl Dueim Weaving Factory
- Mongalla Weaving Factorv
- Yyala Weaving Factory

- Radogii Weaving Factory
These weaving factories, which are all identical, have their own
workshops, hut, for many reasons, these workshops are not runniog

(lack of qualified manpower, lack of tools, ete.).

Spare part nanufacturing

Almost all the local textile factorics import 1 ost ot their
spare parts (we would say from 70 to 907).

For details see para 7.1.

The Cotton Textile Mill constitutes an exception also 1s far as
Spdare parts are concerned because theicr intention 5 to fmpore
only a winor part of their 3PATC part requirements (we wonuld sav
only 207), whilst they will manufacrure nost of the spare parts

they require (e, 507) themsebvos

in their foundry and workshop,
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4.2 (cont.)
The rest of the Sudanese requirement for spare parts (from 107
to 307 according to our evaluation) is produced in Sudan. We can
divide the local textile factories up into 3 groups (see table
18).
lst group) factories which have their non-imported spare parts
all manufactured by their own workshops, such as:-
- Khartoum Spinning and Weavingz Factory
= Sudan Textile Factory f

Cotton Textile Mill.

B
L

hese factories prefer to manufacture sparc parts by themsclves

rather than have them made by other lccal workshops, for the fol

lowing reasons: better quality and faster delivervy.
0t course these factories have better aquinped workshops than rhe

other factories.

Ind _zroup) factories which manufacture part of thoir sparz parts

in their own workshops and have the rest made bv other iocal work

shops, such as:

- Sinnar Spinning Mill

- Red Sea Factory -
- Friendship Textile Factory

= Abu Naama Kenaf Factory

~ Plastic Sacks Company.

all manufactured by loual workshops, such as:

- Blue Nile Factory

- Madani Spinning and Weaving Factory

- Shendi Weaving Factory
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4.2 (cont.)

- Kosti Weaving Factory
- E1 Dueim Weaving Factory
- Mongalla Weaving Factory
- Nvala Weaving Factory

- Kadogli Weaving Factory

The first two factories in this group have onlv small workshops
for repair and maintenance werk.

The remaining factories in this group, as we have already said,
each have their own workshop but these workshops are at a stand-

still.

e e ——c

1~

-3 Foundry and workshop machinerv in operatire Sudanese toxtile

factories

3.1 Foundries

Only the followine three cperating Sudanese toxtiie factorics

have their own foundrw:

~ Khartoum Spinning and Yeaving factors
- Sudan Textile Factory

- Cotton Textile Mill.

The third is not yet however in operation diue to the fact that

at present the Cotton Textile Mill is still consumins its initiai
stock of spare parts (see tabie 19).

ALl three foundries are capable of processing cast iron, aluminium,
brass and bronze. All three foundries have their own WOCGOT partern

section, but no laboratories.

We reckon their present total production to be about 25 tons/vear,

vhich is verv [imitoed.
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In table 20 we have shown details of workshop machinerv in the

operating Sudanese textile factories.

Considering the most important machine

~ lathes

- milling machines
- drilling machines
- shaping machines
- grinding machines
a total of No. 90 machines is reached.
factories (Vhartoum Spinning &

Factorv, Cotton Textile Mill and

bave their own blacksmith shop.
Only one factory (Cotton Textile Mill)

ment department for metals,

as we have already said, the workshops
factories are not working,
The remaining workszhops are running on

Textile Mill  which is running on two

[n only a fow cases were we able to find out the number of

in the workshops.

Yachinerv in the most impertant foundries ond worksheps

riendshin Textile Facterw)

tools such as:

Only the four major

Factorv, Sudan Textile

S SRR ——

has 1ts own heat treat-—
in the other

SEMOWoaV L ‘

on? s3nifs, excent the Sudin
shiflts,

WOTHOTrS

servin.: the

Sudanese textile industry

Foundries

We have considerced the following five foundrics te

ov o the most

important foundries serving the Sudancse textile industry (see

table 21)

1) = Khartoum Central Foundry in Khartoum North
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4.4.1

(cont.)

b) - Sudan Railway Corporation's Foundry in Atbara

c) - River Transport Corporation's Foundry in Khartoum
d)

Earth Moving Corporation's Foundry in Wad Madanj

e) - Building and Construction Corp.'s Foundry in Khartoum.

All of them, except River Transport Corporation's Foundry, process
cast iron.

Only the first three of them process aluminium, brass and bronze.
Khartoum Central Foundry has a sand laboratory and a metallurgical
laboratory, but the latter is out of order.

Sudan Railway Corporation’'s Foundry mizht also have a sand laboratorv.
All these foundries probably have their cwn wocden pattern secrtion
We reckon the present total production of all these five foundric
to be about 2,100 tons/vear.

Out of this quantity only 37 (about 100 tons/vear) is oreobabiv soc

aside for the local textile industry.

a) Khartoum Central Foundry: UNIDO is prevaring a project to increnge
1ts production from 500 tens/vear to 3,000 tons/vear.

They are therefore int.rested in coentasting new clicnts nnd oar—

-
cr

ticularly in working more for the local textile industry.

b) Sudan Railwav Corporation's Foundry: they are very busy in satisre

ing the internal necessities. They have an expansion program to

L

better satisfy the internal requirements. We do not think tlhoew

can serve the local textile industry more intensivaly.

¢) River Transport Corporation's Foundrv: at present thev have ne
cast 1ron foundrv ,which is the most necessary for manufacture of

spare parts for textile machines.
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4.4.1 (cont.)

They plan to install a new section for cast iron for internal
needs.
In any case we do not think they are interested in taking on

more work for the local textile industry.

d) Earth Moving Corporation's Foundry: they have a small foundryv
which is suitable only for big pieces according to their re-
quirements (large bushings, large crankshafts, etc.). This

frundry is not suitable for our purposes. r

e) Building and Construction Corporation's Foundry.
They have at present a very small foundry suitable for heavy

work. Thev have also expansion programs for internal necessici-s

and industrial sectors other than textile.

e do not think this foundrv could be of snv use for Ffuture

programs concerning the textile Industry.

4.4.2  Workshops
We have considered the following eicvht workshons s the most {moor—
. tant workshops serving the Sudaunese textile industry (sce table 22).

a) - Khartoum Central Foundry in Khartoum North

b) - Sudan Railway Corporation's Workshop in Atbara and in ¥hartoum
¢) = River Transport Corporation's Workshop in Khartoum

d} - Khartoum Polytechnic's Workshon in Khartoum

e) - Khartoum University's Workshop in Khartoum

f) - Khartoum University's Laboratory in Khartoum

%) = Earth Moving Corporation's Workshop in Wad Madani

h) - Building and Construction Corporation's Vorkshop in Khartoum
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5.4.2 {cont.)

Considering the most important machine tools such as:

lathes

- milling machines
- drilling machines
-~ shaping machines

- grinding machines

a total of No. 234 machine tools 1is reached.

All these workshops are running on one shift except for Sudan
Railway Corporation's Workshep, which is working on three shifts.
We reckon that about 57 of the production of these worhshops

is their present total production for the local textile industry.

a) Khartoum Central Foundrv: the local workshop, connected to the
foundry was installeac in 1671-72,
It is quite active and efficient, but it i3 comnitted to the
manufacture of mechanical pieces cast in the local Foundry
(mainly water valves and fittings).
They have no expansion programs for the workshop, so we do not
think that they will take on more work in the [uture

for the local textile industry;

b) sudan Railway Corporation's Workshop: in Atbara workshop thev
are kept busy meeting thelir internal recquirements. Thev have
an expansion program, since at prescnt they are running on three
shifts, but just for internal necds. Khartoum workshop 13 equipped
with specialized machinery not suitable for our purposes. So we
are not of the opinion that future spare part production for the

local textile industry will increase.

¢) River Transport Corporation's Workshop: most of the workshop 1s
very old (30-40 yeaws old). But the major handicap regarding incrense
of spare part production for the local textil. industry is the

bureaucratic attitude of its management. They are absolutely un-

interested in making any effort to serve other Corporations.
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4.4.2 (cont.)

d)

e)

£)

I
~
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Khartoum Polytechnic's Workshop: the machinery is very old
(about 25 year old) and not suitable for industrial work.
At present this workshop is kept running only for training
activity.

The management of this workshop has no meotivation as regards

any industrial production;

Khartoum University's Workshop: machinery is good and effi-
cient. At present they manufacture parts of a good quality
level for the local textile industry (gears). But the amount
of machinery is not even sufficient fur their teaching acti-

vity, so we do not think their spare part production For the

local textile industry will increase;

Khartoum University's Taboratories: thov have onlv a mechanical

testing laboratorv and a metallurgical laboratory. Those faci-
lities are mostly for teaching activity but sometimes also Tor
tests for the local industry. These facilitics can be utilized

I

only as subsidiary in our case;

Farth Moving Corporation’s Workshop: this workshon is equipped
with heavy machinery suitable for manufacture of large parts
according to their necessities. On the contrary we necd tight
machinery for small pieces. Moreover their workload permits
them to work for outside firms only during the period from
October to July., So we do not anticipate any arenter sunport

from them in the {uture;

U
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4.4.2 (cont.)

h) Building and Construction Corporation's Workshop.
This workshop too is equipped with heavy machinery for
manufacture of parts for trucks, bulldozers, etc. and
therefore not so suitable for our purposes. Furthermore,
the machinery is 30-40 yeam old. They have an expansicn
program but just for their internal needs and for manu-
facture of a few specific items to be sold by them on the
local market.
So we do not deem this workshop to be of interest in expand

ing production of our spare parts.
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Unfortunately there are no reliable official data concerning the
future of the Sudanese textile industry up to 1995 as far as plants

and machinery to be installed are concerned.

Textile firms licensed by the Ministry of Industry

In table 23 we have Ilisted the textile firms who have been granted
a license by the Ministry of Industry.

The total number of new looms to be installed over the next few
years is about 30,000.

The total new spindles to be installed is about 1.400,000.

This means tripling the present m iinerv both runnine and upnder
installation,

But nobody can telieve these figures, comsidering it tock about 20
yvears to install about 10,000 looms and 300,000 spindles.

We do not think these licenses will entail anv real committment from

the applicants.

L5 vear tentative nlan for Sudanese cotton textile industries

This plan was carried out in 19,2 by the Ministry of Industrv with
UNTDO's assistance.

This plan is good as regards methodology but it is old. Tts correspon
dence with the actual situation is weak. Tt can be utilized only for
some historical data,

This plan is now under revision but we were unable to obtain any ia-

tormation concerning the latest edition.
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5.3 The 6 vear plan of economic and social development

(1977/78 - 1982/83)

This plan was issued in April '77 by the Ministry of National

Planning. It concerns the future of all the aspects of Sudan's

life. It gives only a few details regarding the local cotton

industry as follows:

a) fabric_production: 1971/72....90 million meters
(historical data) 1976/77...152 million meters

b) fabric_production: 1982/83...308 million meters
(target)

¢) yarn_production: 1982/83....29,7 thoucand tons
(target)

d) raw_cotton_consumption: (1990)...234,000 tons
(target)

These data are incomplet2 and we think also largelyv over-evalunted.

In any case these data cannot help us in making a forocast as to

L how many looms will be running in Sudan ian 1995.

w
.
o~

Analvysis of the historical trend of the installed looms and c—tra-

polation

Since there is a lack of reliable official data concerning tho
textile plants that are to be installed in Sudan in the future, we
are obliged to make our own forccast.

What is of most intcrest for our purposes is the trend concerinyg

installed looms. That is why looms need spare parts more than any

other kind of textile marchine.
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5.4 (cont.)

In table 24 we have reported the number of looms installed and
under installation each year in Sudan and the cumulative number
of looms installed.

In table 25 we have shown the same data in diagram form.

As we can see from the above diagram, the level is constant from
1961 to 1972.

After this date there is a rising tendency up to 1983, which is
the last year with data. The interpolation has been made by the
minimum square method.

In 1983 the number of looms installed (10,111) will be three times
more than 11 years before. that is in 1972 (3,337) and abonut tyire
more than 7 years before, that is in 1976 (about 5,700).

We shall now deal with the problem of extrapolation.
From many meetings with peopie working In the textile {icid in
Sudan we have received an indicaticn of 20,000 looms installed by
1990,

It scems to he 2 reasonable forecast, not too hizh (it is abeq:
of the official datum), achievable hecause it means apprexinmacely
douling the installed looms in 6-7 years as in the precedine perioed,
The market should be able to accept this because the present nroduction
is only able to cover about half of the internal markee,

Linear interpolation brings to 26,953 fooms by 1995,

ey - o s o
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6. PROPOSALS_CONCERNING IMPROVEMENTS IN_PRESENT_REPATR_AND MATNTEY

Efficient repair and maintenance must be effected at the right moment
to avoid production stops. We deem this to be the first poinr to

be considered.
A new centralized workshop for repalr and maintenance work would be
negative in this respect, considering the distances to be covered and

Sudan's transport system.

Neither can we suggest depending more, in the future than now, on the

external local workshops for the following reasons:
1) most of them have no machinerv suited to our purposes

b) most of them have a heavy work-load in connection with their own

requirements
c) long distances and problematic transport system in Suduan

d) bureaucratic difficulties: all the major workshops belony to dif-

ferent Corporations and there exists a cooperation prohlem.

So the only possible solution for improvement of repair and maintenance

service is to strengthen and to improve efficiency of the existing work

shops annexed to the single factories,

6.1  Proposals for the existing government owned factories

The most important point is to put in operation the 6 mechanical work
shops anncxed to the 6 new weaving factories (Shendi, Kosti, ¥l Dueim,

Mongalla, Nyala, Kadopli) as soon as possible.
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6.1 (cont.)

It is not worth installing new foundries by the existing factories
for the small foundry work in connection with repair and maintenance
service. Local external foundries can be utilized, e.g. Khartoum
Central Foundry.

On the contrary it would be worthwhile to install or to render effi
cient in each factory a small electromechanical secticn of the work
shop for motor-rewinding because it is not difficult. In fact the
relative expenditure is very limited and highly qualified manpower

is not required. Other specific suggzestions are as follows:

a) completion of the 6 mechanical workshops annexed to the 6 new

weaving factories with proper tools, blacksmith shop, hoat treat-

.

ment faciiities, welding sets and welding machine for riller powders,

The relevant expenditure is limited:

N
~

to install in the workshops of the remainine Governaent ownod
factories small blacksmith shops, simple heat treatment facilitios,

weldineg sets and welding machine for filler powders. The rolcvant

expenditures are limited;

¢) to provide for training of the personnel of the workshops in the
6 weaving factories as soon as possible through the existiney vo-

cational centers;

d) to improve the qualification of the personnel of the remaining
workshops in the Ger crnment owned factorics by a svstematic train-

1ng program once the new central workshop,proposed in para 7.5,

s running;
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6.1 (cont.)

e) to utilize

38.

the right raw materials in the correct wav.

We suggest that raw material purchasing from abroad, for all

the necessities of the whole Sudanese textile industry,be

concentrated in the new central workshop. This new central

workshop will have, of course, special permission from the

Government

to import raw materials.

Moreover it will be able to negotiate prices, quality and

deliveries with suppliers better than can the single small

units. This, in our opinion, would be the risht soluticn for
raw material availability but practicable onlv once the now

central workshop is in operation.

6.2 Propesals for

— e —

the existing private factories

The workshens

in the private factories are in general well equipped

for repair and maintenance work.

Only Blue Nile Factory has an undersized workshep. It also servoes

the Madani Spinning and Weaving Factorv. In our opinicn 1t shouid

be enlarged but only for repair and maintenance work.

. The major problems concern manpower qualification and raw macorial

availability.

.

rr

We would like to suggest, as in the previous para. tin

a) a systematic training of the workshop personnel in the new

central workshop be provided:

b) the right raw materials be utilized in the right wav. Raw material

purchasing

6.3 Provosals for

could be centralized in the new central workshon.,

the future plants

Proposils for

a) to iostall

a complete

department,

for filler

the future plants are as follows:

completely equipped workshops for each new plant with
assortment of machine tools, including motor-rewinding

blacksmith shop, wolding sets (with welding machines

powders) ;
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b)

c)

6.3 (cont.)

a foundry is advisable only in the case of verv large plants

(e.g. more than 1,000 looms and 50,000 spindles);

technical assistance from the contractors is absolutely necessarv
during the starting period also in the maintenance field. Techni-
cians supplied by the contractors should be present in the shed
for at least one year (better if 1! - 2 years) for the main
purpose of training the local maintenance people. This should be
irrespective of any other following maintenance service supplied
by the contractors.

Complete tochnical decumentation from the contractors is also
required.

I't would also he advisable to have the hichest level aaintenance

personnel trained abroad by the manuracturcrs of the machinery.

e e e e ey
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Official data concerning present total consumption of spare parts

Peto
~
]

the Sudanese textile industry, as well as official data recarding
present spare parts importation and production in the local amcxed
workshops, unfortunately are not available. That is mainly because
most of the factories are new ad they have no proper records concern-—
ing spare parts consumption.

A lot of information concerning spare parts consumption and production !
in each single factory was collected, but it is incomplete and not very '

I

relisble. This Information is useful for partial indicarions but aoc i
]

for an cxhaustive picture of the whole nroblem of sp: {
Sudanese textile industry. 5

UL course we found the same to be applicable also as regnrds forocasts

on the future consumption iYXiDOEC(lCiOR and nroduction nf spaAre »art
L ’ : . i H

in Sudan.

Thie only clear point s ~he common willingness, both in the Governmont

owned and private textile sectors, te bhecome sradunily independent of

foreizn countries as far as production of spare parts

froconecerned.
In the Lizht of the above situation, many assumptions and vvaluations

will necessarily have to stand in lieu of the informition which

T 1 ATy
LS 1ACw i,

7.1. Present situation of spare parts

7.1.1. Quantity

Assuming that
a) averar: loom weirsht = 1.2 tons

b) percentaze of weight af the vearly spare parts consumption in
relation to loom weigsht = 27

¢) ratio of the loom spare part consumption to the Local spare
parts consumption = L ¢ 1.5

since about 3,000 looms are running at present,
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7.1.1. (cont.)

- spare parts consumption in 1979 is:

8,000 x 1.2 x x 1.5 23290 tors (rounded off)

100

- spare parts production in the local annexed workshops in 1979

is evaluated as 20% of the total consumnption (see preceding
table 18) and it is therefore:

5
290 x Té% = 58 tons

- spare parts importation in 1979 is the difference between total

consumption and local productien:

200 - 33 = 237 tons

IgN]

7.1.2 Value

Assuming that:

1) spare parts for textile industry are ecxemrt from custom durios

b) average internaticnal price of spare parts for textile industry =

= 13,300 SP/ton

¢) average price of spare parts for textile industry delivered in

Khartoum = 15,000 SP/ton

rhie value of the spare parts consumed in 1979 is:

280 % 15,000 = 4,350,000 SP

= the value of the spare parts manufactured in 1979 {n the local

annceved workshops is:

58 x 15,000 = 870,000 Sp

- the value of the imported spare parts in 1979 is consequentlye

232 = 15,000 = 3,480,000 SP
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7.1.2. (cont.)

Two verifications of the value of the spare parts consumed in
1979 can be made.
The first consists of an extrapolation of a few factories'

present expenditures in this field, as follows:

= Sudan Textile Factory 1,880 looms 900,000 SPp
~ Blue Nile Factory 790 looms 400,000 SP
- Madani Spinning Weaving Factory 420 looms 300,000 SP

b

Total 3,090 locms 1,600,000 Sp '

By extrapolating to the 2,000 looms at preseat in operation l

we obtain an expenditure of about 4,140,000 SP, which is nor verv rar ‘
out as regards the preceding value.

The second can he made assuming that:
a) average cost of one loom = 9,000 SP

b) percentagze of value of the yearly spare parts consumption on

the loom value = 47 (%)

in fact:
9,000 x 8,000 x TSB < 1.5 = 4,320,000 sp.
This last value is also close to the value of 4,350,000 §p obtained

previously.

(x) Remark: this means that | kg of spare parts costs double  thatr

1 kg of machinery.
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7.2 Proposal for increasing the local manufacture of spare parts

Our proposal, the aim of which is to increase the percentage of
the locally manufactured spare parts with respect to the total
consumption of spare parts in the Sudanese textile industry,

consists of three main points:

1) to continue manufacturing in the present local annexed workshops

an average 207 of the total present spare parts consumption;

2) to manufacture in the local annexed workshops of the future plants

an averaze Z0T of thelr spare parts requirements

2

3) to build a new central workshop and to start manufacturing spire
«

parts with the main purpose of zradually reducing imporcs of spire

parts to 157 by 1995,

The third point will be discussed in all its aspects. The first and

second points need no special discussion.

HUe decm it better that some catecorics of spare parts continue to
be imported from abroad. We would estimate these SpiaTe parts to be
157 of the total consumption.

These arc:

a) sophisticated mechanical parts, obtained through special techno

logies (c.z. some parts of Schlafhorst autoconer)

b) electrical and electronic parts

¢) ovdinary wechanical parts, that are consumed in very small

quantities; it would not be economically worthwhile to manufacture

these parts locally,
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2.1. (cont.)

We suggest local manufacture of widely used mechanical parts,

such as:

1) shafts
2) gears
3) supports
4) levers

5) conmnecting rods

6) springs
7) parts obtained by automatic lathes (non-srandard washers,
bushes, screws and bults)

8) pulley

9) rolls and ¢irts
10) cast bodv components
11) welded bodv components

12) plain hearings

The Raw Materials for the above parts will he:

.

1) cast iron

2) malleable cast iron
3) steel

4) aluminium alloys

5) brass and bronze

YWe can cousider the following sizes:

a) very light parts from 0 - 1 kg an averare 0.6 ki
b) light parts R R I T " 2 kg
¢) medium parts "3 =10 kg " " 6.5 kg

d) heavy parts over 10 kg " " 12 ke
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7.2.1. (cont.)

On the basis of our experience in textile machinery and of the
information collected concerning spare part consumption in the
local textile industry, a suitable weight partition in the dif

ferent mechanical groups would be as follows:

1) shafts 147
2) gears 157
3) supports 107
4) levers 157
5) connecting rods 57
6) springs 27
7) parts from autom. lathe 77
8) nullevs 77
9) rolls and girts 77
10) cast body components 107
11) welded bodv components S7
12) nlain bearings 37

Total LG07”

A further partition in the different raw materials and in the
different sizes is contained in table 26.

The percentage of the differcnt raw materials is as follows:
- cast irom 32.757

- malleable cast iron 107

- steel 51.257
- aluminium alloys 3.57
- brass and bronze 2.57

Total 1007
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(cont.)

Significant samples (1 or 2) for each of the different groups
were chosen as follows (for rolls and girts and welded body

components samples are not necessary):

1) shafts samples are shown in table 27 and 28
2) gears " " " "M 59 and 30
3) supports " " " noon g
4) levers " " " Y
5) connecting rods " " " " " 13

6) springs [3) " ” " 1" 3!‘

7) parts from
automatic lathe

R}) nulleys " " " " " '36

9) rolls and girts no samples

L10) cast body samples are shown in table 37
component

11) welded bodv no samples
conponent

12) plain bearing samples :re shown in table 38

[n the above working schedules 2ll the necessary tochnical
specificatiens for manufacture are ¢iven.

Machining time (in decimal hours) is for one nicce,

Setting up time (also in decimal hours) is for one lot of picces.

Indications concerning the number of items to be produced and

average production lot are contained in para 7.5.2.
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7.3 Forecast of spare parts situation up to 1995

7.3.1 Quantities

7.3.1.1 Consumption

We assume consumption of spare parts in the local textile

industry to be proportional to the number of looms installed.
Considering the develcopment forecast in para 5.4 and the con-
sumption of spare parts in 1979 (= 290 tons), the consunption

over the next vears will be as follows: i

19873 : 360 tons
1990 : 7o "
1995 : 977 "
tigures for each year up to 1995 are ziven in table 39 and in
the diazram of table 40.
7.3.1.2  Local proeduction
7.3.1.2.1  Tocal production by workshops annexed to the factories

We assume that 207 of the total consumption will continue to
be manufactured by the local workshops anuexed to the factories.
The quantity will increase gradually {rom the present 58 tons

(1979) to the final figure 195 tons (1993) accordive to the

incrcase in the number of installed looms (sce detail in tables

39-40-41).
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Local production by the new central workshop

A tentative, realistic schedule of the project could be as

follows:

1.7.1980:

1.1.1981:

1.7.1981:

1984-1985-1986:

(1st phase

production)

30.6.1986:

1987-1988-19139:

(2nd phase

production)

30.6.19K7:

31.12.1948:

1990-1991-1992;

(3rd phase

production)

tender issue
contract award

starting point of equipment installation

(1st phase)

comnletion of mounting; taking over tests
commissioning (1st phase)

production at 507 efficiency (40 tons/vear)

production at standard cfficlency (80 tons/

vear - 1 shift)

starting point of equipment installation

(2nd phase)
commissioning  2nd phase)

production at standard efficiency (160 cons/

vear = 1 shift)

starting point of cquipment installation

(3rd phase)
commissioniny (3rd phase)

production at standard tficiency (320 rons/

vear - 1 shift)

U ——
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7.3.1.2.2.

{cont.)

1993: production at 507 efficiency of the 2nd

(implementation of shift (480 tons/year - 2 shifts)

4th phase

production)

1994-1995: production at standard efficiency (640 tons/
(4th phase year - 2 shifts)

production)

The above schedule 1s shown in table 42, tonether with a training
schedule for supervisors and manpowerr, which will be discussed

in detail in para 7.5.6.

Production is shown in tables 39-40-41.

Production is graduallv increasinrg and wiil reach ia L995 6.0 nons
vear, that is 637 of the total consumption of spare parcs
The proposed schedule entails buildine the new central worishen
sten by step.

We suggest this solution be adonted instend of starriaz of

a bim central workshop for the following reasons:

1) technical reasons:

L.1 know-how: the new ecentral workshop must accunulate
sradually the technical documentation necessars for the
manufacture of spare parts,

1.2 personnel training: it is not 50 easy fo Pind suirable
personnel tocally, seo workers will have to he trained

gradually on the spot.

1.3 internal organization: it is easicr to start with a snall

e

workshop than with a large one,
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7.3.1.2.2, (cont.)

2) commercial reasons:

sales: it will take time to demonstrate to the manage-
ment of the local textile industry, especially as regards
the private sector, that the new central workshop is able
to supply good quality spare parts at reasonable prices

and on time.

3) financial reasons: it will be easier for the new prolect

to acquire the funds necessary to start if the size of the

workshop is not too larze

4) risks: risvs are limited if we start wich a small sized work

=

shop and enlarue it according to the real development of the

local textile industry.

7.3.1.3 Importation

Importation 1is the complement of local praduction as resards 1
total consumntion.
Tmport figures are given in tables 39-40-41 (tons/vear).

They go from 232 tons/year and 207 of the toral censumption in
1979 to 142 tons/year and 157 of the total consumption in 1995,

In 1995 the situation concerning spare parts will be as follows:

= production in rhe new 640 tons/vear 657

central workshop

- production in the local 195 tens/vear 207

annexed workshops

- importation 142 tous/vear 157

total consumption 977 tons/vear 1007

In 1995 the importance of local production and of importatiocn

will be reversed with respect to 1979,
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Values

The values of the total consumption of spare parts importation
and local production are indicated in table 43.

The values have been calculated for spare parts delivered to
Khartoum and are at constant prices {(at 1979's level).

The trend of the values is therefore the same as the tonnace

trend in tables 40-41.

tuation as recards the most important accessories

At present all the accessories are imported from abroad.

Manv kinds of accessories were considered for o local production, o.;

a)

b)

o)

Zelq e .

shuttles: local consumption is about 30,000 sicces/wear for

10,000 looms. It would be necessary to Import all the parts
and to mount them locally, because manuracture of the sarts
is critical. But in this wav the added value is low and nro-
duction Is not economical.

Tt is advisable to recnnsider chis possibility {n 1293 when

the consumption will be hizher.

travellers: minimal economical production is 230,200 2000 = 100,000, 000
pieces/vear (the big manufacturors in this ficid produce about
1,000,000 ,000 pas/yv). The focal consumption {5 about /0,000,000

. . , v . . .. !
pieces/vyear for 500,000 spindles and therefore it is ontv =/
A

il

of the minimal economicol production.

. v . i 1
healds: the consumption for 10,000 looms is abour - i
—_——— ; 4
minimal cconomic size of a plant for manufacturing healds.
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7.4. (cont.)

d) metallic accessories:

[9]]
[RS]
.

the number of 1tems is hich and the

average number of pieces for each lot is low and non-economic.

e) wooden accessories: consumpticn for each item is too limited.

At present the only accessories advisable for iocal manufacture

are plastic accessories. A certain number of them have been

selected. Their quantities for 10,000 looms and 500,000 spindies

are indicated in table 44.

to be manufactured he limited as far as ._ssible.

So it is advisable to start with spinninz tiubes and cones with 10

meialdsand then to praduall, add other accessories from those se-

lected.

The production prooram could be as

- 1984

- 1985

spinning tubes

fones

follows:

15

15

30

tons

fons

tons

spinning tubes
cones
other accessories

(from those selecied)

— e
[V TR

—
o

tons

tens

40

tons
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7.4.1. (cont.)

- spinning tubes 30 tons
- cones 30 tons

- 1990 .
- other accessories 2G touns

(from those selected)
Total 80 tons
- spinning tubes 40 tons
1an- — cComnes 40 tons
- 1995

~ other accessoriles 23 tons

{from those selected)

N

~
o]

ey
)

—
o
-]

- "
cOnNs

The detailed vearly prozoram 1s shewn in tabt

53.

7.5 Praliminary nroiect ol 4 pew oen hante!l werbsnop with
annexed trainino center
7.5.1 Neoessity

As was stated in parazraph 3.1.4, the quali

“ication of

the mainto-

tlhales

nance workers in the lecal textile industry is very poor,

A preposal to meet the requirement of skillod woriors for mechani - al

job in the local textile industry is siven in this narvacranh.
These workers should become able to run machine toois proper|v aond

to carry out mechanical work in the workshops annexed ro the local

textile factories through uperadine courses by rhe now contral work

O]

hop.
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(cont.)

This means meeting onlv partiallv thr2 requirement for mechanical
maintenance workers in the local textile industry, because the
present proposal does not involve training of mechanical assembly
workers.

In fact we have rejected the idea of training mechanical assembly

workers in the new central workshop for the following two reasons:

-+

a) it would be necessarv to have in the central workshop at leas

is

u

one textile machine for cach model installed in Sudan. Thi

verv difficult since the models are manv (sce para. 2.1);

av J

b) traininz necessities coucerniny mechanical assembly workers are
about twice as manv as those relative to machine tool worroers.

More than 1 certaln number of people cannot be trained

in the central workshop without hampering produccion.
t b ) t

Mechanical assembly workers will be trained botter in the single

factories.

Present situation concerning training of mechanical maintenance

workers

In Sudan there are onlv two schools invelived in trainine of technical

people for the local textile industry:

a) Vocational Training Center: it has {ull time courses (3 vears'
duration) for voung people to worker level and ungrading courses
(6 months duration) for workers.
But this Center serves the whole Sudancse industry and so the

number of people trained for the local rextile indastry is very

limited.
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(cont.)

We reckon this vearly output to be as follows:

- 6 skilled workers/year from the upgrading courses

=30 young workers/vear from the full-time courses
in the following specializations:

- general fitting
- machine shop

- plating section
- welding section

— blacksmith shop

[t is of interest for our purpose to note the asutput of oniv

6 skilled workers/year, which is a very nes

lizibple figure

bt

compared with the needs (sece followingy para. 7.3.1.2).

b) Spinnine and Weaving Insticute: it holds 3 vear full-time

(]

ourses for young people who will hecome supervisors oud

foremen in the local textile industrv. The output is 25
technicians/year. Thev have good equipment and 2 rood labora

tory for testing textile marerials. But this school Ls not

of interest in our case hecause it trains nioduction peoapnie

not maintenance peaple.

Present and future necessities for trainine of mechanical main-

tenance workers

No official data are available in this field. Our evaluation,

obtained by extrapolating daca from some factories. is as follows:

S,

- 1983 (about 10,000 installed looms):

- machine tool workers 60 persons/vear

- mechanical assembly workers 120 persons/vear

Total 180 persons/vear
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- 1990 (about 20,000 instaliled looms):

- machine tool workers 120 persons/vear
- mechanical assembly workers 240 persons/vear
Total 360 persons/year

~- 1995 (about 27,000 installed looms):
- machine tool workers 160 persons/year
- mechanical assembly workers 320 persons/vear
Total 480 persons/year

As we have already stated our pronosal will involve onlv
machine tool workers. The training nccessities have been

detailed in table 46.

7.5.1.3  Characteristics of the new training center

The new training center will train nearly the total vearly
requirement of machine tool workers, except during the first vear,
i.e. 1983 (sce table 46).

Upsrading courses of 3 months' duration will be held.
3

a) Training facilities will be:

a.1) from 1983 up to 1989 (with a maximum of 27 workers

A e P i e b e e e o

attending courses at the same time):

5
a.l1.1) - 1 lecture room (about 50 m’)
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7.5.1.3. (cont.)

a.1.2.) - 1 small training workshop (about 50 m2) with
the following machine tools :
. one 300 x 1500 mm parallel lathe;
- one 250 x 1000 mm parallel lathe;
. one universal millinz machine with
280 x 1200 mm bench;

. one diam. 10 mm bench drill.

Morcover production machine tools operating at that time will
be engaged for 107 of their time for training activities. We !

can consider the consequent production loss as only 57

a.2) from_1990 up to 1995 (with a maximum of 40 workers attend-

a.2.1.) = 2 lecture rooms (total about 100G m.)

a.2.2.) = | training workshop (about LOO ) with the
following machine cools :
two 300 x 1500 mm parallei lathes;
. two 250 x 1000 mm parallel lathes;
. two universal wmilling machines wich

20 x 1200 benchg

. two diam. 10 mm bench drills.

Production machine tools operating at that time will be eniazed for

107 of their time for training activities with a conseguent pro-

duction loss of 37.
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7.5.1.3. (cont.)

b) Trainers will be as follows :

b.1) from 1983 up to 1989 : total N° 4.

They will, in turn, be trained abroad during the second

half of 1982,

b.2) from_1990 up to 1995 : total N° 8.

The four additional trainers will be trained abroad during

the second half of 1689.

c) Housing facilities

It is foreseen that trainers (with their families) and trainces
will live on the spot.

Thercerore housing rfacilities must be rrovided as follows

c. 1) Ezgg_k?@}_gg_gg_iggg N7 3 small houses (about 10O w2 eachd.
Four of them will be occupied ov the four tratners and
their families, the remaining tour bv the trainees,

The above N¥° 8 small houses wiil be builr between 1/7/31

and 31/12/82 by the Gove -ument without any expense beins

incurred by the central workshop.

c.2) 5329_5229_22_59_1222 ¢ the preceding N° 8 small housces
plus apprentices’ quarters (about 1,300 m2 on 2 floors) with
services (canteen, bar, neeting room for an additional 400
m2 approximately),

The 8 small houses will be occupied by the 3 trainers with
their families.

The trainees will occupy the apprentices' quarters. which
will be built between 1/7/1987 and 31/12/1958 hy the Covern-

ment without any expense being incurred bv the contral work—

shop.
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7.5.2. Plant dimensioning criteria_and production program

7.5.2.1. General concepts

The following general concepts have been adopted :

a) Step by step construction : the reasons have been explained

in paragraph 7.3.1.2.2. The different steps have been shown

in table 42.

b) Construction without disturbing production : construction is

U

foreseen in 3 steps (see table 42 and paragraph 7.35.2.5.).
The first step Is to be taken before beginning producticn.

The second and third steps are foreseen during nroduction but

without hampering same. Production should be interrupted oniv

for a few days for the shifting of some machine tools.

¢) Investment limitation: {irst of all no foundrv is foresc.

in the

new plant in order to limit the investment. Cast pleces can be
supplied by Khartoum Central Foundry, which is to be eupanded
and reorganized by the Lmplementation of a UNINDO project boefore
the end of 1982. An agreement should be sioned with the above
foundry as soon as possible. The only problem concerns stocl
casting because the new project does not foresece the install-
ation of steel casting equipment.

Should it be impossible to change the UNIDO project the
problem could be resolved partially by utilizing ductile cast

iron instead of steel and partially by importing cast stect

pieces (sce following paragraph 7.5.2.73.).
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d) Easy technical implementation : it is suggested to start with
a limited number of items (see paragraph 7.5.2.2.) and to
foresee supply of technical know-how (mainly technical drawines,
technical specifications of the spare part< and training cf
technical people) by a qualified mechanical manufacturer.
Initially forged pieces should be bought, probably from abroad.
The wooden patterns necessary for the cast pieces to be manu-
factured in the first phase should be bought from abroad. The

patterns are to be available before the end of 1982.

7.5.2.2. Production

a) Weignt of the spare parts production : the quantities of spare

parts to bemanutactured from 19873 up to 1995 in the new central
worikshop are givea In tables 39-40. The break—down of the diffo-

(1

rent raw materials and sizes is given in cable 26.

-

f we consider a production of 320 tons/year, that is production
in 1990-1991-1992, the total weight Is divided amcauw che diffe-
rent kiads of spare parts and amon:; the different raw materials
and sizes as Is shown in table 47. The breakdown for the other

<

vears is proportional to the total productica.

D) Number of picces to be manutactured : considering the averave
weight of each column, we obtain the number of pleces to be ma-
nufactured in 1990-1991-1992 corresponding to 320 tons/vear and
divided into the different categories (see table 48)

The total number of picces is 325,370, i.e. an averase weisht

ot about 1 ka/picce.

The number of pieces for the other years may be counsiderced  as

proportiondl to the total weighe,
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c¢) Number of items to be manufactured as spare parts should be
limited as far as possible. We assume as follows :

.

production N° of pieces N° of items averagze lot
(rounded ofI)

80 tons/y 80,000 p/y 800 100 pieces
160 " 160,000 " 1,600 100 "
320 " 320,000 " 3,200 100 "
650 " 640,000 " 6,400 100 "

The cycles are less than the items because similar pieces of

similar machines from different manufacturers have the same

cvcle.

1

the first phase should not he more than

a1}

So the 800 items o
30-100 cycles.
To be on the safe side, we have assumed that the number of

ttems will increase in proportion to the tonnage, altheuch

[ms
e

11s i5 not necessarily s0 since the number of items is con- \

sequent to the type of machinery which will be installed in

1

the future,

Of course it is necersary to select the items carcfullv to obtain
an average lot of 10O picces,

[t is advisable to start initially with the spare parts »f Pi-

canol and Northrop looms, then the spare parts of the other

leoms and lastly the spare parts of the other machines.

d) Plastic accessories : details concerning plastic accessories

are given in tables 44-45,
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62.

Raw materials

A preliminary picture as regards raw materials, has been given
in paragraph 7.2.1. It is however necessary to take the asser-
tions made in paragraph 7.5.2.1. point ¢) into account. In
this paragraph further details are given on quality, quantity

and supply of raw materials, counsidering two hypotheses :

1) first hypothesis : Khartoum Central Foundry will supply also

cast pieces of steel;

2) second hypothesis : Khartoum Central Foundry will not supply

cast pieces Of steel. In this case 20% of the cast pieces can

be made from ductile cast iron instead of steel and they can
be supplied by Khartoum Central Foundry. The remaining 807 of
cast steel pieces must be bought from ahroad e we  have

seen no steel foundry in Sudan.

In the first hypothesis, quality aud supply details of raw mate-

rials are as follows :

Material Supnlicr
a) cast iron: a.l cast pieces Khartoum Central Foundry
b) malleable cast iron: b.l.cast pieces " " "

c) steel : c.l cast pieces " " "

c.2.forved plieces from the market either local
or ‘nternational

c.3.wire " "
c.4.spring wire " "
c.5. rolled biars " "
c.heplates " "

cL.7.sections " "
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Material Supplier
d) aluminium alloys: d.l.cast pieces Khartoum Central Foundrv
d.2.rolled bars from the market either local
or international
d.3.plates " "
d.4.sections " "
e) brass and bronze: e.l.cast picces Khartoum Central Foundry
e.2.forged pieces from the market either local
) or international jI
. e.3.rolled bars " " ’
| e.4.plates " " 1
1 o 1 " : i

In the second hypothesis, quality and supply of raw materials is s

tollows

Material Supplier

a) cast iron: a.l.cast pieces Khirtoum Central Foandry

b) malleable cast iron: b.l.cast pieces " " "

c) dnctile cast iron: c.l.cast picces " " "

d) steel: d.l.cast pieces from the market either local

or internaticnal

d.2.forged picces

d.d.wire " "
d.4.spring wire " "
d.5.rollcd bars " "
d.h.plates " "

1" "

d.7.s¢cctions
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Material Supplier
e) aluminium alloys: e.l.cast pieces Khartoum Central Foundry
e.2.rolled bars from the market either local
or international
e.3.plates " "
e.4.sections " "

f) brass and brenze: f.l.cast pieces

f.2.forged pieces

from the market eit

or international

f.3.rolled bars "
Foh.plates "
"

L.3.sections

Detailed quantities (tons) of the required raw materials
in tabkles 49-30.

The above quantities have been obtained from the tonnace
ed goods considering scrap to be 107,

Raw materials for the plastic zccessorics qare also shown

N I's - . - - .
same tables(49-30)on the basis of the rfoanac: of finished

considering a scrap of 57.

7.5.2.4. Production machinery

7.5.2.4.1. Machinery for manufacturing of spare parts

in

OO

Khartoum Central Foundry

her local

"

the

g
[S931

Taking into account the number of spare parts to be manufactured

ver year corresponding to 320 tons/year (see tabic 38)
working schedules from table 27 te tabie 38, we obtain

load for each machine group of the central workshop in

(sce table 51).

And

the

the

wori

. /
aours/ year
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Setting time has been obtazined considering an average lot of

7

100 pieces (see preceding paragraph 7.5.2.2., pocint c).

The total workload for each group of machines has been divided

by the following coefficient :

300 x 83 x 0.75 = 1,800 hours/year x machine.

Where :

300 davs/year is the number of working days during one year

8 hours/day
machine is the number of working hours of one michine

during one day
o

0.75 is the total efficiency, that takes into ac-
count machine tool efficiency, worier erii-
clency, stops due to any whalsoever reason.

Loss ot efficiency due to the utilization of
the machnlne tools for training (57 of the
total workine time) has also been token inco

2tbicroncy.

account in the total

N

The number of each zroup of machinery is thus obtained in tabie

3
32, roundiung off to the next hicher whole number, There are H wold-
ing sets instead of 5 due to the necessity of having an asscortoens of
1fferent kinds of walding.
£

d
The total production machine figure for the thirda step (320 tons/

J

yvear of spare parts)so obtained is 147.

The number of each group of production mechines ror the first step

(80 tons/year), for the sccond step (160 teons/vear) il tor

the third step (320 tons/year) is as follows:
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Production machine lst.step 2ud.step 3rd.step
(80 t/y) (160 t/y) (320 t/y)

7

- 500 mm parallel lathe 14 30 A0
- 600 mm parallel lathe 4 8 16
- 600 mm parallel lathe with distance
between centres 4000 mm 1 1 1
- precision capstan lathe 1 1 2
- internal grinding machine 1 2 4
- exteranal grinding machine 1 2 3
- universal milling machine 6 9 17
= 300 mm vertical milling machine 2 2 h
- hench drill 4 7 13
- tfleor standing driil 1 2 :
- slotting machine 2 2 3
- gear cutting machine 2 3 =
- threading machine L 2 3
- spring making machine L i 1
- welding sets 2 A _h
TOTA 44 I V47

il
1]
13

The total number of production machines for the first step is 34,

For each group, the aumber of machines is net exactly in this case

a [ourth of the preceding case due to the necessity of havine o proper
assortment of machines in the first phase too.

The total number of machines for the second step is 77.

Asuziliary machines, fixtures and facilities are of course necossary

to back up the production machinery. Thev are mentionced in rhe de-

scription of the single shops in paragraph 7.5.4.
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.5.2.4.2. Machinery for manufacturing plastic accessories

> U T

Types and quantities of plastic accessories to be manufactured
are shown in tables 44-45.

Two injection moulding machines are foreseen as follows :

a) N° 1 machine for maximum accessory weight ot 300 gr.

Manufacture of all the 100 gr. and 200 gr. accessories and

a part of the 70 gr. accessoriesis forcseen by means of this

machine.

b) N° 1 machine for maximum accessories weilzht of 100 gr.
“anufacture of all the 10 zr. and 29 gzr. accessorics and a
part of the 70 gr. accessories is forescen by means of this

TLInINe.

The total practical capacity of these two machines is 135 tons/

vear, l.e. thelr utilization is !12 tnitially wi

h

ocr

,-.
J
P
3
N2

(-
"
T
o}

production and 787 finally with 105 tsns/vear production.
The necessary moulds are as follows :

Dy

- from 1982 to 149384 w710 moulds

.

- from 1987 to 1989 720 moulds
- from 1990 to 1995 ¢ N7 40 moulds

[

.5. Plant areas

Plant areas for the first phase arc shown in drawine (3775-18K-001

Fae

L

and in table 53. A total area of 16,848 m2 should be acquired

right from the beginning.

The shed must be extended for the sccond phase in order that  new

machine tools may be installed without having to extead the Service
‘ and office arvas. The whole shed (including the service aad crrioe

arcas) will he doubled for the third phase.

No expansion is forescen for the fourth phase, hut o secena shid

will be enforced 1n the shed,

after phase theee Is completerd,
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Plant site selection

We are of the opinion that the first point to be taken into account
with regard to the locating of a plant in Sudan concerns reliability
of the plant. The selected site must thercfore guarantee the maximum
possible facilities te the plant.

Considering the various factors influencing the selection of the
site ror the new central workshop (availability of skilled manpower,
materials and utilities, as well as its having to be close to market,

etc.), Khartoum and Wad Madani have been taken into consideration.

e,

But Wad Madani has only the two following advantages with respect to

Khartoum :

1) Its position is more central than that of Khartoum with respect to

the toxtile rfactories. Althouzh this means saving on finished soods
transportation costs, this saving would be very limited. Considerioe
cutting transvort down by 150 km, about 10 SP/ton would be saved.

Since the selling price of spare parts is 15,000 SP/ton this fioure

1s equivalent to 0.077 of the gelling nrice.

2) It would be a better location,irom a socinlocical point of viow.
since in Khartoum there is a danger of conrestion. But 2t prosens o
helicve this point to be of minor importance with respect  to tho
proolem of piant reliability which, in f2ct would prove to he g

gredter problem in Wad Madani than in ¥hartounm.

Khartoum has all the remaining advaatases, amonzst which we

mention only the major ones

1) neirness to suppliers : many material and service suppiiors are
Located in Khartoum; first of all raw material and cast pieces
suppliers (we have suggested that the cant pieces be acquired from

Khartoum Central Foundry). Nearacss to supplicrs means reliability

of our plant,
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2) Availability of better qualified manpower and staff : such

personnel is more easily available in Khartoum than in Wad

Madani.

3) Availability of electric power : the power supply situation is

much better in Khartoum than in Wad Madani, as ulready

stated in paragraph 3.1.6.

Our plant could be located either in Khartoum North Industrial Area

or somewhere far from Khartoum,no further than 10-20 kms, preferably

in the Wad Madani direction. g
|

|
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Piant lay-out, equipment and utilities

Plant lay-out and equipment.

The factory will be divided up as follows:

a) storage area for raw materials and semi-finished picces
b) shop for preparation of semi-finished pieces

c) turning shop

d) milling, gear making and srinding shop

e) drilling and threading shop

f) spring making machine

g) heat treatment and welding shop

h) finishing and checking department

i) plastic mouiding shop

j) maintenance shop

k) finished procucts storage area and shipping department

1) handling equipment.

a) Storage area for raw materials and semi-tinished ricces

In this area will Ye stored a sutficienr quantity of round,
square and hexagonal bars of various sizes and materials to
cover three months' production (approx. 30 tung) plus another

10 toms asg replenishment for workshops in the wvaricus plants.
The bars will be stored on special, heavy duty sectioncd stock
racks of the double-fronred cantilever tvpe.

Part of the storage arca will be set aside tor the sewmi-finished
pieces which are consigned by foundries.

Trunsfer of muterials from the unloading area to the storage
area will be done by means o 1000 Loy caniacity bridee erane of

the double-beam, suspended 3 path runaway tvpe with dircet

drive electrically operated chain hoist.
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(cont.)

b) Shop for preparation of semi-finished pieces

This section will be equipped with disc and belt sanding
machines, each provided with a suction device for the
powdered metal.

Castings (semi-finished pieces) will be trimmed by means
of the afore-mentioned machines before being sent to
other shops for subsequent machining. The whole shop

shall be provided with an adequate dust intake system.

c¢) Turning shop

The snhop will be equipped with a series of single puilley,
parallel lathes with 500 mm swing over bed and 1000 mm
distance between centres. Said lathes will be used to turn
small and medium sized parts.

Other, bigger luthes - 600 mm swing over bed and 1500 mm
distance between centres, equipped (besides normal ACCessorics)
with large face plates and quick change turret, will he
used to turn medium-large and/er particulcariv complicated
pieces.

It shall be possiblie to rit taper attachments and copving
attachments to all and any of the above lathes.

One ot the lathes shall be already compicte with the afore-
mentioned attachments.

A hand turret capstan lathe will be provided tor ilarge
scale production of small pieces such as: screws, pins, ctc.
this lathe will have the following chartacteristics: bar
capacity in collet 32 wm dia., height of centres }30

6 station turret head, thread chasing device, bar holder.
The turning shon will alss be provided with 4 lathe to

turn very long shafts and, in particular, crankshafts

(in this case machining will consist ot preparation for
welding and subsequent removal of excess filler metal ).

Swing over bed shall, for this lathe, therefore be at least

600 nm and the distance between centres 4000 mol.
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7.5.4.1 (cont.)

d) Milling, gear making and grinding shop

The parts to be machined in this section of the workshop
will mainly be cast semi-finished pieces such as lever
stirrups, supports, gcar wheels, etc.

The following types of machines will therefore be provided:
universal and vertical medium power, precision milling
machines with a working surface of approx. 270 x 1230 mm,
equipped with standard accessories.

The universal milling machines will be equipped with
cepying atrtachment and dimension visualizer.

e
The milling shop will also be equipped with a universal

miliing machine with higher power and higher capacits

t P4

<

than the other machines to mill particularly large pares.
The working surface shall be at ieast 300 = 200 mm.
Iwo gear hobbling machines will be provided for the

production of gears of up to 280 mm in diamecter rrom bars

and for gear cutting on semi-{inished pieces.
The following machines will also be locatcd in the miiiing
shop:

2 slotting machine to cut sicts and grooves, with a ram
stroke of 200 mm, 130 strokes per minute

- an internal grinding machine for diameters of 3 to 20 mm
- 4an external grinding machine with max. orindine capacity

o 250 mm. diam. - distance between centres 450 mn.

e) Drilling and threading shop

All drilling and threading work will be carried out in this

section of the workshop which will therciore be equipped with

the following machines:
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- a set of bench drills with steel drilling capac’ty
of 10 mm; two of the drills will be fitted with a
multiple head for sequence driiling

- automatic threading machine - threading capacity up
to 16 mm diam.

- pillar drill with steel drilling capacity up to 20 mm,
tilting vice bench, chilling pump, multiple head and
standard accessories

- radial drill with steel drilling capacity of 30 mm, f

working range of 900 mm, base with tilting table,

chilling pump and standard accessories.

£) Sprinyg makinz wachine

An automatic machine for the production of springs usiag

0.3 - 1.7 mm. wire will be installed in the drilling and

threading shop. It will be complete with winding reel,

right and left winding device, hook forming device and \
accessories for production of cylindrical clock-wise and

and anti-clockwise springs.

g) lteat treatment and welding shop
Besides normal production work, repair of parts sent back

from the textile factories will also be carried out in this
shop (which is to be provided with an adequate dust suction
system).

In fact, owing to the high cost of new parts, certain picees
are worth repairing, at least at the [irst breakape: e.y.
crank shatts.

Yet another operatinn that can be carriced out is that ot

the building-up of worn shatts with wmetallic powders by

mcans of a torch.

The following will therctfore be installed in this chop:
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- oxyacetelyne welder
- 200A MIG welder
- D.C., 400A arc welder
- welding bench with exhaust system.
The shop will also be equipped with an electric furnace for heat
treatment and a quench tank.
h) Finishing and Checking Department
All the parts produced in the whole workshop will be sent to this
department for finishing , assembly and checking. Work beaches
equipped with tools and measuring instruments will be installed.
This department will also comprise: ]
- a laboratory in which will be carried out hardacss tests, measure-
ment and sctting of the measuring instruments. It will therefore
be equipped with the following lastruments :

. 4 universal semiautomatic, direct resding hardometor woich oo
test a wide range of metal nleces of varions shapes and dimen-
sions, able to carry out Brinell and Rockwell tests: it will
be complete with the necessary accessorics.

- a complete set of parallel gauge biocks, block sGuaTes and
V-blocks.,

- a complete set of thickness gauges, scrow-pitch gauges cto.

. - a4 set of sensitive dynamometers with a capacity of up to 230 or.

for testing and gauging of cviindrical springs,

1 room , equipped with fume=cxhaust svstem, in which paint-work

S

will be carried out.

i) Plastic moulding shop

During the first stage of factory operation, abeut 30 tons of plastic
parts are expected to be produced. The shop will be cquipped with

2 thermoplastic injection presses; one wits injecting capacity of

10O grimacs and the other of 300 orommes,

The following machines will also be provided:

- a4 granulator to grind the feedhead and rejects to recover SAMC
- a drier for dehumidification of material before moulding,

- amixzer for any dyes that are to be added to the plastic,

= a chiller (chilling unit + water recyeler) to cool the presses,

= a closed circuit boiler for production of hot water to heat moulds )

S il

to righs temperature at the beginning of cach production cyelo
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j) Maintenance shop

The maintenance shop will be equipped with the necessary
machinery and tooling for routine and special maintenance
work and for maintenance of tools, production machine
tooling and of the factory in generai.
The maintenance shop will therefore contain:
- a belt saw for metals with vertical cutting capacity

of 200 mm and distance between blade and upright of

400 mm.
- an alternative saw for metals with cucting capacity

for rounds of 220 mm

- parting teol, blade diam. 250 om

- bench shear, blade length 200 mm

- fly press - 4 ton. nressure

- tool sharpener with max working diameter of 220 mm and
distance betueen centres of 40G mm.

~ properly equipped work henches

- forgzing station.

k) Finistied products storage area and shipping dept.

IS

lany of the parts produced will be fairly smail in size
and can therefore be stored in plastic containers whilst
others will be placed directly either in racks or on
pallets as the case may be.

For storage of the latter parts, sectienal racks will be
provided; part will be fitted out with shelves and part
will be suitable for the storage of pallcts.

Part of this storage arca will be sct aside tor the preparatiou

of parts to be shipped.
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1) Handling equipment

Transfer of materials from storage areas to the sh y;
and vice versa will be by means of a 2000 kg capacity
electrically operated fock-l1ift truck and an electrically

operated "transpalliet".

7.5.4.2 Electrical system.

a) Electrical supply

The electrical supplv to the plant will be made from the
medium voltage distribution system through a standard over-
head Line.

At the fence of the factory a short cable trunk will connect

the last line mast with the transformer substation.

b) Transformer suh-station

:

The trasnformer sub-station will be composed

P

= 1 MV switchgear

= 2 XV/LV transformers locared in transtormer vauglte
ventilated from outdoors

- L LV general switchgear

= L DC power supply.
) MV panel

The MV switchgear should be metal clad type and should he
composed of an incoming cubicle with an isolating switch,
4 measurement cubicle with PT and CT, 2 feeder cubicles

with lew oil circuit breaker, an isolating switeh and O7T.
The switchgear shali be ctad in such a Wiy to euasurce soro

entrance to the circuit breakevs cubicles when the busb.rs

are alive.
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(cont.)

All the interlocks necessary to avoid incorrect operation
of the equipment should be provided.

The circuit breakers shall have a motor driven operating
mechanisnm and opening and closing coils.

Protective relays will be secondary type and will be placed
in a separate compartment.

They will allow the protection from short circuits and

from earth faults.

The following measurements shall be supplied: f
- busbars voltag>
- total current

- active power and power factor

- Tk lers tcr active and reactive DOWETS.

d) Transformers

The transformers are natural cooled type and for ezternal
installation.

Rated power will be 400 KVA. Rated primary voltare will kb
stated at a luter stage.

The transformers wiil he supplicd with the usual “ccossories
as follows:

- oil tank with levels

- Puccholtz relays

- thermometer

- wheels, cte.

Each transformer will have suftficient power to be abie to
feed, oy itself, 707 of the max. luad foreseen, without

exceeding its rated porformance.

¢) Low voltare main switcheaar

A metal clad type prefabricated switchyear made of steel shect

with withdrawable circuit breakers, shall be provided.
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The circuit breakers shall be moulded case type, hand
operated and with direct electromagnetic releases.

The main circuit breakers of the transformer shall have

a shunt opening coil to obtain the opening cof the circuit
breaker, should the high voltage switch open.

Controls for medium voltage circu’ breakers shall be placed
in a separate compartment of the low voltage main switch-
gear.

Number and sizes or feeder will match with the distribution
network and will have at least a 207 spare capacity for

1

each size.

f) Direct current Dower svstem

An ancillary generating station with rectifier and nickel-

cadmium battery shail be instailed in the MV sub-staticn

for feeding

(o1

the direct current auxiliary svstems, such as

J

St

T

N

nalling

¢ lamps, trip colls, relavs, cte.

The ancillary station will be cemposed of a steel sheot
cubicle, containing the battery charging and the storaves
battery.

The battery capacity will be at least 10 Ah at discharze

in 5h and the rated output voltarse will be 43 Vec.

2) Power factor improvement

fn order to obtain 4 0.9 plant power factor, a suitable

pow:r condenser battery having the following chaoracteristics

shalil be provided:

- indoor imstallation in a cubicle containing also the unit
regulation

- rated voltage 415 V 50 Uz

- breaking down in 3 units

= the regulator will connect the units to obtain 4 sreps.

S —
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(cont.)

The regulator will be suitable to work by means of a hand control.
The battery shall be formed by modular units to allecw further

additions.

The regulator will be supplied with the current and voltasze signals

coming from the P.T. and C.T. located on MV switchrear.

o

h) Electric power distribution

The electric power distribution svstem will be radial type and will
be from the low voltage switchgear.

The lighting loads will be zenerailw fed by cables di

those provided feor the machinery to avoid flickering

.

Distribution in machine tool area will be made bv using prefabcicaced

modular busbhars in oarder to A low casy channes in Lav-ouc and Jurther
additions.
General purpose distribution will be by means of rable travs.

<

Cable sizing will take local high room temperature ioto considericion.

1
1

Distribution in offices and livins areas will ko Lhroach coneoal

PVC pipes with flush mounted devices,

I

Local boards will be provided for fecding VAC loads, power outlers

ebe.

i) General Tichtine levels

The average lighting levels, measured at 0.8 m (rem the cround aftor

LOO neurs operatien will be as foilows

- working areas 400 Tux
- utilities storage 150 lux
= technological rooms 250 jux
= corridors and passares L50 Tux
- offices 500 Tux
- living areas 150 Lux

- evxternal arca 20 lux

et o e e e
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(cont.)

The ratio between minimum and average level for all the

internal areas shall not be less than 1 : 1.5.

j) Plant lighting system

The lighting system of the plant will be carried out by
means of the open type lighting fixtures, with reflectors,
with fluorescent or mercury vapour lamps.

The switching on will generally be carried out from the

p—

3

ocal panels.

jgv
(]

3
re
2
B

ircuits for the night lighting of

. P SN 1 ~
14 551085 shall he
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nrovided.
.

ichting
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The office lighting system will be carried cut by means or
lighting fixtures with fluorescent tubes and with aervlic
protection.

1) External livhting

The external lighting system will be similar to that used for
street lighting with metal poles and mercury vapour lamps

of 250 W.

The external lighring system will be controlled by o pheio-
electric cell and by a time conrtro) which will control

lighting during the night.

@) Safety lighting

The safety lighting system will be by means of lamps with
incorporated battery and battery charger for 2 htrs. scrvice
placed along the corridors and at the exits. The obtained
lighting level must be sufficient to allow orderly exir of

the personnel.
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n) Lighting fixtures

All the lighting fixtures for discharge lamps shall have

individual power factor corrected ballasts and protecting
fuses.

The ballasts shall be suitable to coperat> at the maximum

specified temperature and the internal wiring shall be

insulated for high temperatures.
o) Earthing

A complete earthing system such as to avoid every danger to

persons in case of faults iu the eiectric plani shall e
instailed .

The systenm will comprise of & copper cable vin: cover

oring e
whole area of the plant cornev od with srounding rods.

B o H 1 - . 2 el .
The earthing system will be conmestod with:

- all metallic parts of rhe electric ecuipment
~- the neutral of the transforzers
= the metaliic structures of the buildiness

2]

[N

- the piping and conduits networks.

]

The earth and neutrial wires wili be sepdrated at every nooint
Precaution to protect the buildiars ifrom lightning shail be
taken, accerding to VDE Standards (Blitzsehutz und Allgemd ine
Blitzochutzbestimmunsen, latest edition published by Vvnu-Verliag,

erlin).

p) Telephone installation

The telephone system shall be composed of 1 switehboard

for two external lines and 25 extensions.

Telephione sets for the oifices, the mairn denartrents

and the warehouse shall be provided.

The distribution telephone network will be independent {rom
every other electric dintribution network.

Incoming telephone lines shall rerminate at the switchboard.

e e e o=
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(cont.)

Time clocks

q)

Four printing time clocks shall be supplied.

Three of them will be installed in the workers rain
entrance to the production building, the fourtt one
outside the gatekeeper lodge.

One of the above mentioned time clucks shall he tic moster
clock and shall be interconnected with all the others.
Each time clock shall be equipped with a doubis container
fcr time cards.

The time c¢lock located at the zateceener's iouse sacil be

equipped with 1 device., carable of

acrivating a clear auaible siren or beil.

v, - v 5 ~ 17 N P e s
teatithr, ventilation, 217 condifioniny sSvwsiel.
™. Te
i roagil

limztic enaditions:
SR} . /
sumney o 4

O, 25 rn

. sy © /y
winter @ 13°C

- induor temperature:

summer : 35°C max

=
=
oo ]

winter : 18°C 1

b) Plant deseription

The plant in question shall be such as to onsure continucus
ventifation throuphout the bullding as well as to compe usate

for the air extracted through hoods with which sone work-

benches are equipped; saild plant wiil also keep the producsion

area cool during the summer and provide the necossary
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7.5.4.3.1 heating should the outdoor temperature drop below 15°C.
Two heating ventilation units shall therefore be provided
which shall let air into the building through a system
of ducts complete with relative air inlet registers;
the two units shall be located ineide the building on
a platform overlooking the laboratories arnd factory
offices.
The units shall be equipped with a humidification section
to effect evaporative cooling of the air and with an ele-~cric
heating battery should heating be required. Sume arcas
of the building will be provided with roof extractors to
ensure elimination of fumes d4nd vapours; those areas will

cbviously be kept at a lower pressure than the rooms uiv-

b

[N

ng on to same.

The canteea and kitchen area will be o
separate heating-ventilarion svstem which will function
however, In the same way as that instalied for the producricn
area; l.e. Qvaporative cooling of the air and heating
by means of an electric battery. To ensure air extraction
throuzh hoods Lo the kiccheon an axial fan will be connect.d
to the hoods by means of an exteraal duct running aoross
the kitchen roof.

The changing rooms, hathrcoms and toilers will have an air
extraction svstem consicting of ducts, sucticn valwves and
root extracror; the changing rooms will be provided with

v

electric heaters should any heating be necessary

¢) List of muin compenents of BVAC slant, with relati e

characrteristies ot oach

- n% 2 air conditioning units Lor the orodiction area, eoch

S

complete with:
. frosh alr inlet complete with sand ({lter of the "Dust
touvre” type or similar with air delivery capacity of

1
15,000 m’/h

———
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7.5.4.3.1 (cont.)

. mixer for fresh air and recirculation air complete with
gate valve on each inlet and sized for:
fresh air 15,000 m3fh

recirculation air 30,000 m3/h

- extractatle multi-cell for filtering section with air

flow capacity of 45,000 m3/h

- humidification section complete with double row of
nozzles, water tank, spray pump, drop separator

- ventilaticn secticn complete with double sucticn centrifugal
fan coupled to an electric motor by bolts and pullevys,
capacity 45,000 m”/h and suitable presstre

1
s

S h

- elecrric heating hattery - air Iicw cavacity 43,000 0

- duct system for air discribution complete witivair iniet

registers
2

- automatic eleetric regulation svstem with two room
thermostats for each untt: one will act on the washor
pump and the other on the electric heating hattory,

respectively for summer and winter operaricn of the svatem

- n” 1 air conditioning unit for the canteen and kitchen,
identical to that fnstalled for the productivon area but
with the following capacity:

5,000 mg/h conditioned fresh alr

o

- n | axial fan connected to kitchen hoods — capacity ©.000 =°/h
- duct system Tor air distribution to cantoen compieto

with circular alc inlet diffusers
= automiatic electric regulation system for canteen air

conditioning unit, analoyous to that described for

production building
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7.5.4.3.1 (cont.)

- n° 3 roof extractors located in correspondence to the
trimming, painting and welding shops, each with a

capacity of 3,000 m3/h

- n° 2 roof extractors for the toilets in the workshop

building, each with a capacity of 500 m3/h

- n° 5 roof extractors for the whole area covered by

A . . L3,
the workshop building, each with a capacity of 3,000 m~‘h

- n° 1 roof extractor for changing rooms, each with a

capacity of 2,000 w3 /h

N

.
o
to

Office air conditioning svstem

a) Desicn data

. outdoor temnerature
surmer : 32°¢C
winter : 13°¢

. ilndoor temperatarc

o

sulmer 30°C
- PN v R
winter : 2070

b) Descrintion of system

Each oftice will be provided with its own "window installation’
type alr conditioner. The conditiovacrs will he of adeauate
capacity and, by operation of a heat pmsp, will also rrovide
heating when necessary.

The office area toilets will be provided with an air

extractor which will provide continuwous air exchan..

Electric heating plates will be provided shonld hearing be

necessary.
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7.5.4.4. Water supply and distribution network
a) Water supply

It has been assumed that the water required for technological,
production and sanitary uses as well as for drinking, will

be available in quantities asindicated hereunder and at a
suitable pressure (approx. 3 kg/sq.cm) from a normal acqueduct;
it has also been assumed that said water will be drinkable and
sand-free.

Should there be no aqueduct, a well, complete with 2 sub-
mersible pumps (one in operation and one on stand-by)

shall be sunk.

OQur estimate however has taken oniy the former case into
consideration (i.e. water available from an dqueduct) and

the sinkins of the well and supply ot the rclative pumps ar

g

not therefore included.

5) Water consumntion

- for technological uses:

1,000 1ts/h = 8 working hrs = 3,000 Tunsdny
- for sanitary and drinkiong purposzes:

L00 employees x 70 lts/persun per day = FL000 Tes/das

- for air conditionin. plant:

750 its/h x 8 hrs = £,000 lts/dav

it

total 21,000 Lts/day
The above caiculation takes account ncither o) woater consumpt icn

relative to the housing tacilities near the workshop ner of
& t

housing with supply direct tfrom the Arueduct,

c) Water distribution piping

The plantwill have a single water distribution notwork,
. N . 1 . .
designed for delivery of 4 m? water peer hour, which will

meet both production and sanitary requircments.
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The distribution network will be of the closed ring type:

Piping will be:

- when  exposed: dip galvanized, welded gas pipe with anti-

condensate insulation

- when running underground: welded steel piping with tar and

jute external protection.

Each bathroom and toilet unit will be provided with a

1,000 1ts. capacity asbestos cement tank for W.C. flushing
located on the rcof above the unit.

Water supply tc said tanks will be by !'" dia. branch pires and
float valve. Water supply to all other sanitary rixtures will
be direct from the distribution network.

The fcllowing sanirary filxztures shall also be provided:

- vitreous chinawash basins with heavy chrome plated taps

(cold water only) and drain trap

-porcelainized grés shower tray withsin. ¢ lever hot and
cold water mixer, swivel type spray and bottle trap

—porceiainized grés squat type W.C. with instant {lushin-

device and drain tran

- wvitreous china, bowl type ¥.C. with instanc flushing covice

- vitreous china bidet with hot and cold water taps and

drain trap(enly for emplovees’ housing)
i it v i

kot water for kitehien use shall be provided by a suitable
sized electric or L.P.G. ras water heater, into which

cold water ts fed as hot water is drawn orr.
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7.5.4.4 (cont.)

Hot water for the workshop sanitary facilicies shall be
provided by 100 lts. capacity electric water heaters installed

in each bathroom.

~J4

.3.4.5 Kitchen and self-service counter equinment.

The kitchen shall be able to cater for 100 meals at ore
sitting only.

The kitcken shall be divided up into the following areas:
a) checking and storage of provisicns
b} fcod preparation

c) cocking

d) dish washing

a) Area for checking and storage of srovisions

n” 2 630 its capacity rreezer for storage of Sroven oods

n’ L 27200 lts raivizerating cabinet

S
o

storage shelves

n” 1 woerk table complete with drowers
2] By . .

n 1 3060 ky placform balance with dial

n° 1 trolley

b) Food proparation arca

u® 2 worktablices
n® 1 table type double sink

[ lo. - ' ;
poafsmn o ob o neelod

n” 1 electric potato pecier, capacity 2 - 2
potatoes

n” 1 electric mear mincer/grater/liguidizer with 1.5 i motor

n 1 mene board

1" 1 storave bench

0’ 1 slicer-blade diam. 390 . .

B . .
no b automatie scale to weigh 9 kg max.
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(cont.)

¢) Cooking area

n 1 gas or electric cooker with oven

n® 1 150 lt. gas or electric cooking pot

n® 1 30 1t. gas or electric frier

n° 1 hood installed above the cooking unit complete with

suction type extractor
n° 2 work tables

n® 1 1500 1t. refrigerator.

d) Dish washing area

n 2 work tables
n’ 1 table type dcuble sink

1

n” 1 300 plates/hour electric dishwasher

e) Self-service counter

~

n’ 1 cash desk and register

n’ 1 cold storage food container
2 11 P i £ : oA q

n° 1 display unit for food at room temperature

n I hot tood containers (temperature maintained by means

of hot water bath)

n® 1 tray holder with bread and cutlery dispens.rs
oy . H B . .

n 2 troileys for canteen arcea
o . - P .

n 1 chilled water drinking fountain.

Sewerage waste pipes and waste treatm - plant.

The waste pipes, as far as the draineci., s of cach sanitary
fizture, shall be in PVC s per UNI 7443-75 or cquivalent
(pipes suitable for fluids up to 707C) with ball and spigot
joint. Ventilation will be by means of risers leading to che
roof where air extractor will be installed; water proofing
at these exit points on the roo will be by means of lead-

plare, thickness 20/10.
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(conz.)

The waste pipe networks will be provided with PVC inspection
tees complete with plugs, enclosed in brickwork trapswhich,
when located inside the building, will have a cover (supported
by a brass frame) of the same material as the flooring itself
and when leocated outside the building, will have cement covers.
Refore entering the sewers, grease and o0il in kitchen waste
will be removed by means of special traps.

All sewerage shall be treated in an activated sludge type

treatment plant with the follewing characteristics:

—- average daily capacity:

100 employees x 70 lt/day per perscn 7000 lis/day

- total EOD content:

100 enmpioyees x 23 gr/da er person = 2300 gr/da
t 5 1Y
- BOD concentraction in waste:

2300 gr/day

7000 1t/dav

= 328 mmer/1t

Waste liqu 4, which on leaving the trcatment plant shall
have a residual BOD content of no more than 40 mmers Lt
(providing lecal reguiations do not prescribe a lower
content), shalil be let into tne rainwater drainage

piping and taken as far ag boundary fencing.

Raiuwater drains.
a) Downpipes

The downpipes sbail be in PVC as per UNT 7447375 or cauivalent:
juinting shall be with bell und spigot joints and suitable
adhesive.

Downpipes shall be complete, at roof level, with 20/10 (hi. bness

tead plate pipe unioas and a galvanized wire mesh feafguard
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7.5.4.7 (cont.)
and, at the foot, with drain pits having interna! dimensiocns
45 x 45 cms. and made of precas: ceuncrete rings (2 or 3 rings).
These pits shall also 'e used .or .mspection of the under-
ground drainage pipes.
b) Unlerground drainage network
This network shall be used for collection of rainwater draining
off roofs since rain fall:ag cn roads und paved areas will drain
off directly into the ground.
The rainwater drainage pioing will extend only as far as the
boundary fencing (drainage Seyond this point is not included
!
a2t this stage). %
The drainage metwork will be of PVC piping, as per UNI 7447-73,
or equivalent with bell and spiaot jo comrnlete with rubber rinu,
The pipes shall be laid on a 10 om. rhick »:d of sand with
screened earth coverinu.
Inspection manholes shall be installed along the network
covers for same, according to location, shall he s tollows:
-~ "wibrecast” concrete covers for manholes in pavements,
gardens or luwns
- heavy-duty cast iron covers for manheles inside the production
area and in roads and yards.
7.35.%.3 Compressed air statlion and distribution network.

Compressed air consumntion for technological purposes will

t e &

be 2500 1t/min.

The compressed alr station will be equipped with two reciprocat-—
} i [ 3

ing, normal lubrication, air cooled, motor driven compressors,

each with a capacity of 2800 1t/min.., pressure 7 Lo/saq. cm.

'
wtonatic rezulation by means of pressure switch.
Fach compressor will be equipped with aftercooler (air

circulation type).
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(cont.)

The compressed air station will also be complete with:

- 2000 1t capacity; 8 kg/sq.cm pressure, storage tank
equipped with safety valve, pressure gauge, pressure switch

and automatic condensate trap
- chilling cycle drier for dehumidification of air.

The compressed air distribution ring will be in dip galvanized
weldless gas pipe alonz which will be installed ball valves

for line sectioning.

The distribetion network shall be such as to ensure a pressure
drop of no more than 0.3 kg/sq.cm at cousumer points.

Sinre the compressed air is to be dried distribution piping
will not aeed the slope.

Compressed air service supply peints shall be provided with
nlug cocks with quick~coupiing attachment for noses.

Imstrument air supply points shall, on the contrary, be equipped
with an air cleaner filter/pressurce reducer (with pressure

gauge) unit.

Fire fighting system.

The fire fighting system will consist exclusively of the
following eutinguishers :
~ in the workshop:
50 kg trolley mounted powder and foam extincuishers and
6 kg portable powder extinvuishers complete with hose and
nozzle
- in the offices:
5 kg carbon dioxide (COZ) pertable ecxtinguishers complere

with support for wall mounting.
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Before making a final decision as to the type of structure

to be used for the building in question, investigations were
made and a thorough comparative analysis of solutions adopted

in similar cases were carried out.

In view of the type of work to be carried out in the building
and the flow of workers i1t has been decided that the nost
suitable solution would be that of grouping the various function
(operational, administration and social) together in one build-
ing as is shown on thz attached drawings.

The plan of the building infers a regularly shaped construction,
built on a fl-t ground close to & public highway counecting

same Lo one or more towns.

The design of the plant takes into account the principal

rules and regulations in force in ltaly which govern the
construction of industrial building.

A partially blind enclesure will surround the avea to be built
on during the first stage and a strip of ground outside, running
along the public hizhway, will be sat out as a car park for
employees and visitors, besides serving as a safec entrry and

exit arca for trucks.

The road network in the grounds of the plant will consist of

a stretch of road which, branching off orthogonally from the
main highway, will serve as mcans of access to the industrial
plant.

An internal ring road will run right round the building, widen~
ing out into loading and unoloading yards at certain points.

The industrial plant is housed in the building shown on the
atiached drawings.

It has been sized toaccommodate the processing machinery. the
necessary storage arcas nd the offices chaning rooms for the

persoanet .,

J e S
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7.5. (cont.)

The internal arrangement of the building has been studied
with a view to functionality, rationality and thrift at the
same time, hcwever, paying great attention to the external
appearance of the building which can be rendered pleasing

and decorative.

Description of the building:

The building will be rectangular and its structure will be
entirely in steel.

The pillars will be erected on a 12 mt x 8 mt grid in the

2,000 sq. mt. covered area of the workshop and on a 6 mt x 6 =t
grid fer the 860 sq. mt two storey arca which will

house the offices, the changing rooms and the canteen.

Roofing will be of two different types: shod type r[or the work-
shop and flat for the office arca. The matcrial used for rociing
will be sandwich type, corrugated shcet stcel with a suitable

filler-layer of insulation.

The external walis will be of full-height sandwich=-type metal
panels: metal wind w frames will be mounted in special openines
in the parels where light and ventilation are needed for tluse

roons located along the perimeter of the building.

The gatekeeper's lodge will be located in a separate building
near the main entrance and connected to the plant by a roof
going across the 2ccess road to the plant, thus creating a
check point and weighing station for the goods entcring .nd
teaving the plant,

Housing areas: the construction of a group of bunpgalows (each
to house one family only) is forescen oo the opposite side of
the public highway to the industrial building.

These houses will serve as accommodationfor the instructors
for the whole duration of the training course which will be

attended by the workshop apprentices.
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U

{cont.)

The bungalows will each have an area of about 100 sq. mts.
and will be built with traditional materials.
They will each have a small garden in which will be planted

shrubs suited to the climate thus giving the bungalows a

pleasant, restful appearance.

Later an apprentice's quarter with services will be built for
40 trainees. The apprentice's quarter will have a 1,300 sq.mt
two storey ares. Service zone will include canteen, bar, meet-

ing room and will have and additicnal 400 sq.mt area.
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7.5.6. Personnel reguirements and training

_——————e e ——— A ———

The personnel required for the diffevent producticn phases is as

follows :

lst prod. 2nd prod. 3rd prod. 4th prod.

phase phase phase phase
(80 tons/ (160 tons/ (320 tons/ (640 tons/
year year vear year

1) Production personnel 1984-85-86 1987-88-89 1990-91-92 1994-95

1.1 Machine workers 46 89 178 356
1.2 Auxiliary workers 23 29 39 78

1 Supervisor 1 1 1 1

.3
1.4 Foreman for turning
drilling and thread-
ing shops I} L 1 2z
1.5 Foreman for the
remaining mechanical
S0PS. L L 1

]

L.5 Foreman for plastic
moulding dept. !

5

——
—
—

1.7 Foreman for

maintenance 1 L . 2
1.8 Storekeeper L L L 2
L. Sub-total of pro-

duction personnel 75 124 227 244

2. Sub-tctal of trainers 4 4 3 3
3) staff aud Manascement
3.1 CGeneral Manager L 1 1 {
3.2 Sales Manager 1 1 L 1
3.3 Admin.Manager L L 1 |
3.4 Technical Yanager L 1 l i
3.5 Adimin.& Secretary

Clerks 6 6 3 12
3.6 Draftsmen 2 2 3 4
3.7 Prod.planning clerks 2 2 3 4
3.8 Nurses | L 2 4
3. Sun-total of staff &

Management Lo 15 20 3]

Total personnel G4 147 251 D)
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Of course people must be hired in advance because of trainine

5
2.

! necessities according to the preliminary schedule in table 4
The number of people required is defined year by year in tables

54-55.

It is advisable that the supervisor and the foreman b present during the
plant installation in the second half of 1982.

A six-month training course abroad should be included in the

installation contract as follows :

‘ a) training abroad in the 1st half of 1982 for the following peonle:

i a.l) supervisor

a.2) - foreman for turning, drilling and threadin: shon
ke -] M

i a.3) - foreman for the remaining mechanical shops
|

! . . . .

; 2.4) = foreman for plastic moulding deyartment

‘ a.3) - foreman for maintenance

b) tralaing abroad in the lst half of 1992 for the following

additional pecople :

o.1) = toreman for turning, deitting and threading shep
b.2) - foreman for the remaining wmechanical shops

b.}) - foreman for maintenance

¢) training abroad in the 2nd half of 1982 for the following people:
c.1) = N° 4 trainers (see preceding paragraph 7.5.1.3. point ;)

d) training abroad in the 2nd half of 1989 [or the followine additional
pcople :

d.l) - N° 4 trainers (sce preceding paragraph 7.5.1.3 peint b)
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7.6. Economical study for the new central workshop

7.6.1.

7.6.1.1.

Investment requirements

Fixed capital expenditures

98.

The following estimates are based on prices in force in mid 1979.

At the time of award of contract and erection of the plant an e-

scalation in fixed capital expenditures is expected. No prevision

has been made as to this escalation, since the present inflation

rates in the most industrialized countries are greatly influenced

by many factors and it is very difficult to make a forecast.

We have issumed that the plant be ordered on a "turn-kev" basis.

All the figures are expressed in Sudanese Pounds and are rounded

off.

a) Land and building

- Land acquisition, cleaning and grading

Site works: parking areas, roads, vards,

fencing

Preduction area : 1lst phase
(see table 56) 2nd phase
3rd phase

Office and service area : lst phase
(see table 56) 2nd phase
Jrd phase

30,000

60,000

305,000
260,000
550,000

215,000

205,000

SpP

sp

sp
SP
SP

SP

sp
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7.6.1.1. (cont.)

Total cost of land and building are therefore 1,625,000 SP, out

of which approx. 1,000,000 SP are to be paid in foreign currency.

As we have already stated in the preceding paragraph 7.5.1.3.,
point c), the cost of the housiug facilities for the new trzin-
ing centre is not to be charged to the present project because
these housing facilities are to be provided by the Government.

Their estimated cost is as follows :

- N° 8 small houses (installation from

1/7/1981 to 31/12/1982) 170,000 sp

- apprentices' quarters and services

(installation from 1/7/1987 to 31/12/198%) 335,000 SP

b) Installed equipment :

-~ lst phase 1,915,000 sp
- 2nd phase 1,170,000 5P
- 3rd phase 2,760,000 SP

Total 5,345,000 SP

For details see table 537.

The above costs include main Contractor's fee, transport to
site, erection, spare parts and maintenance materials for two
years service, Incal taxes and contingencies. Customs diuty has

not been taken into consideration since this is a new plant.
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c) Consultant's fee. Consultant's fee is foreseen for prepara-

tion of tender documents and supervision of work (for 30 man-

months) (lst phase) 130,000 Sp

d) Pre-operational expenditures :

d.l. legal matters connected with the consti-

d.3.

tution of the Company, authorization,

etc. (lst phase) 10,000 SP

expenses for personnel hired before

production is commenced as follows

(see preceding tables 34-55 and follew—

ing  table 61 ) (lst phase):

- for the first year (1981) 3,000 SP

- for the second vear (1982) 41,000 SP

other expenditures relative tc personnel

(travel and living expenses for personnel

trained abroad including supplier's fee

for training and provision of technical

documentation)

(96 man-months x 1,000 SP ) 96,..00 SP
man-month

The break-down 1s as follows :

- 1982 (lst phase) : 54,000 SP
-~ 1989 (2nd phase) : 24,000 SP
- 1992 (3rd phase) : 18,000 SP

The total pre-operational expenditures are thercfore 150,000 sb,

out of which approx. 100,000 SP arc to be paid in forcign

currency.
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7.6.1.1. (cont.)

e) Total fixed capital expenditures : total fixed capital

expenditures can be summarized as follows (see also table 58):

Description Sum to be paid Sum tc be paid Total
in foreign in local currency (thousauds
currency (thousands of SP) of SP)

(thousands of SP)

Land & building 1,000 625 1,625
Installed equip-

ment 5,145 700 5,845
Consultant's fee 100 30 130
Pre-operational

eXpenditures 100 50 150
TOTAL h,345 1,405 7,750

7.6.1.2. Technical know-how and managerial assistance

We deem it necessary to reach an agreement with a qualified spare
parts manufacturer in order to obtain techbaical know-how and

assistance for the whole period of activity in the following ficlds:

a) technical know-how concerning technical specifications o the

spare parts and plastic accessories and processing

b) managerial assistance.

We estimate that this agreement will entail an expenditure of 17

of the gross revenues (see following paragraph 7.6.6.)
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Working capital

Working capital requirements are described in paragraph 7.6.7.

Process equipment has an industrial life span of about 15 years or
more. As a precautional measure we have assumed an industrial life
of 13 years for this plant.

The equipment will be used from 1983 up to 1992 on 1 shift. Only
from 1993 up to 1995 will it be used on 2 shifts.

As a precautional measure the industrial life has not been increas-
ed.

We have assumed a uniform depreciation during each phase.

As a precautional measure the salvage value of the plant has been

considered only 507 of the investment of the 3rd phase (3,357,000 SP)
that is 1,778,500 SP.
The total capital expenditure of 7,750,000 SP and their depreciation

*

is divided up as is shown in tables 58-39.

The phasing of investment (payment values) concerning land «.ad build-
ing, equipment and consultant's fee is assumed to be as follows (see

also preceding paragraphs 7.3.1.2.2. and 7.6.1.1.)

207 at award of contract (1.1.1981)
307 after six months (1.7.19381)
207 after twelve months (31.12.1981)
a) Lst phase: 157 after eightecn months (1.7.1982)
5% at commissioning (31.12.1932)

107 after one year's onperation
(guarantee period) (31.12.1933)
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507 at the starting point of
equipment installation (1.1.1885)
207 after six months (1.7.19853)
b) 2nd phase: 157 after twelve months (31.12.1985)
57 at commissioning (30.6.1986)
107 after one year's operation
(guarantee period) (30.6.1987)
507 at the starting point of
equipment installation (1.7.1987)
207 after six months (31.12.1987)
c¢) 3rd phaze: 157 after twelve months (30.6.1988)
5% at commissioning (31.12.,1988)
107 after one year's operation
(guarantee period) (31.12.1939)
As far as pre-operational expenditures are concerned pavment times
are given in paragraph 7.6.1.1.
The payment values year by year are shown in
7.6.3. Expenditure for personnel

The personnel required is described in paragraph 7.3.6.

Assuming the following wages and salaries :

a) production personnel

a.l. workers 900 SP/year
2,500 SP/ycar

1.800 SP/year

a.2. supervisor

a.3. foremen
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(cont.)

b) training personnel :

b.l. trainers

c) staff and management

c.l. general manager
c.2. other managers

c.3. clerks and nurses

104,

1,800 SP/year

6,000 SP/year
3,500 SP/year
1,200 SP/year

The total personnel expenditures will be as shown in table 61,

Cost of raw materials

The quantities of raw materials, both metal

in table 49.

Considering the following averaze prices of

inclusive

- metal

- plastic (PVC, Polythene, etc.) 0.40 SP/kg

1.50 Sp/kg

and plastic, are shown

the raw materials, all

1,500 SP/ton

= 400 SP/ton

The followirg costs for the raw materials arc applicable

Year Cost of metal
(thousands of §Vb)
1983 78
1984 156
1985 156
1986 156
1987 312
1983 312
1989 312

Cost of plastic
(thousands of $P)

w

.9

Total cost or
raw materials
(thousands of $P)

84.3

L65.hH
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7.6.4.1.

7.6.4.2.

(cont.)

Year

1990
1991
1992
1993
1994
1995

Cost of metal
(thousands SP)

624
624
624
936
1,248
1,248

Cost of plastic
{thousands SP)

33.6
35.7
37.8
39.9
42.0
44.1

105.

Total cost of
raw materials
(thousands SP)

657.6
659.7
661.8
975.9
1,290.0
1,292.1

The total cost of raw material is shown in table 62 together

with the remaining operational expenses.

Cost of utilities

a) Electric power :

Year

1983
1984
1985
1986
1987
1983
1989
1990
1991
1692
1993
1994
1995

Enerzgy consumption

(kivh)

200,000
360,000
360,000
360,000
680,000
680,000
680,000
1,300,000
1,700,000
1,300,000
2,000,000
2,600,000
2,600,000

energy consumpiion and cost are as follows :

Cost
(theusands of

eV (OS]
[ o

(3]
[2S]

~t ~J
1o

~4
(W)

105
120
120

I

SE
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7.6.4.2. (cont.)

b) Water : water consumptior and cost are as follows :

Year Water consumption Cost (thousands of SP)
(m3/year)
1983 4,000 0.3
1984 6,000 0.4
1985 6,000 0.5
1986 6,000 0.4
1987 9,000 0.6
1988 9,000 0.6
1989 9,000 0.6
1990 15,000 1.0
1991 15,000 1.0
1992 15,000 1.0
1993 25,000 1.7
1994 30,000 2.0
1995 30,000 2.0

The total cost of utilities is shown in ta: ‘e 62 together with

the remaining operational expenses.
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Maintenance, spare parts and other consumption materials

The cost of spare parts, maintenance and consumption materials,
considerin.; the costs of equipment to include spare parts,
maintenance and consumption materials for two years' service,

is as foliows :

1983 - (thousands of SP)
1984 - " "
1985 38,300 " "
1986 38,300 " "
1987 61,700 " "
1938 61,700 " "
1989 61,700 " "
1990 116,900 " "
1991 116,900 " "
1992 116,900 " "
1993 175,400 " "
1994 233,800 " "
1995 233,800 " "

General expenses
The break-down is as follows :

~ telephone

- bank charges

- legal expenses and insurance

- office supplies

contributions to industrial associations and Public Relations
usc of company cars, maintenance and spare parts included,

transport expenses,
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The general expenses are as follows :

- from 1983 to 1989 : 40,000 SP
- from 1990 to 1992 : 50,000 Ssp
- from 1993 to 1995 : 70,000 SP

The general expenses, together with the expenditures for personnel

and with the remaining operational expenses,are shown in table 62.

7.6.5. Inventory values

7.6.5.1. Inventory value of finished goods
The inventory value of finished goods has been calculated assuming:

a) industrial cost as the sum of cost of raw materials plus expen-
ditures for production personnel plus cost of maintenance, con-
sumption materials and of utilities.

The industrial cost has been calculated separately for spare
parts and for plastic accessories.

Production personnel for plastic accessories consists of only

1 foreman, 4 machine workers and 1 auxiliary worker. All the
remaining production personnel is for spare parts manufacture.
Cost of maintenance, consumption materials and of utilities for
plastic accessories has been considered as 157 of the total from
1983 to 1992 and constant from then on.

Total industrial costs and unitary industrial costs are shown

in tables 63-64,

The unitary industrial costs are more or less constant (for spare
parts and for plastic accessories) since only proportional costs

have been considered.
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7.6.5.1. (cont.)
b) The increase in inventory value has been calculated according
to the F.I.F.0. (First In, First Out) method.
c¢) Finished goods stock is as follows :
Spare parts Plastic accessories
(tons) (tons)
1983 10 5
1984 20 10
1985 20 10
1986 20 10
1987 40 16
1988 40 16
1989 40 16
>

1990 80 20
1991 80 20
1992 80 20
1993 80 20

. 1994 30 20
1995 80 20

For spare parts stock tonnage takes up 3 months of the production
from 1983 to 1992 and thenis constant (up to 1.5 month production
in 1994, due to better organization).

For plastic accessories tonnage is about 3-2 month of the
production.

The unitary value is the unitary industrial cost.
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Inventory value of raw materials

Raw material stock is as follows (to cover the same prc’ iwction

time as contemplated for finished goods) :

Raw mate:rials for Raw materials for
spare parts (tons) plastic accessories (tons)

1983 15 5

1984 30 10

1985 30 10

1986 30 10

1987 60 i6

1988 60 16

1989 60 16

1990 110 20

1991 110 20

1992 110 20

1993 110 20

1994 110 20

1995 140 20

The unitary values are 1,500 SP/ton for spare parts and 400 SP/ton

for plastic accessories.
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Inventory value of maintenance and consumption materials

The stock has been assumed sufficient to meet one year's ‘

consumption as follows : (thousands of SP)

1983 -

1984 38.3

1985 38.3

1986 38.3

1987 61.7 ! i
1988 61.7 !
1989 61.7 |
1990 116.9

1991 116.9 ,
1992 116.9

1993 175.4

1994 233.8 '
1995 233.8

The total inventory values and the inventory increase values are

shown in table 65.
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7.6.6. Selling prices and revenues

We have assumed selling prices to be the following :

15,000 SP/ton for spare parts

1,300 SP/ton for plastic accessories

Moreover we suppose Lhe single industries will pay each trained

~orker 270 SP.

We can obtain the quantities scld from production figures (see

tables 39-44) together with the corrections concerning inventory
variations (see preceding paragraph 7.6.5.1. point C.).

Taking the above selling prices we obtained the uross revenues

shewn in table 65. Payments for training are also iacluded in the
£Y0SSs revenues.

We consider 17 of the gross revenues as expenditure for technical
know-how and managerial assistance (see preceding paragraph 7.6.1.2.).
By deducting this amount from the gross revenues we obtain the uet

revenues (see table 66).
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In order to corpute the working capital the following assumptions

have heen made :

a) payment for spare parts, plastic accessories and training fees

will be made 30 days after date of invoice

b) payments for raw materials will be made 30 days before the arrival
of materials at the plant (we have assumed that the materials will
be paid for by means of letters of credit).

Working capital and working capital iucredse are shown in table 67.
5 4
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(cont.)

The financial cost has been calculated as follows (see table 68)

a) interest on capital expenditures has been assumed to be 87 of

the cumulative capital payments from 1981 up to 1995

b) interest on working capital has been assumed to be 127 of the

working capital from 1983 up to 1995.

A minimum interest—free equity cf 349,600 SP should be guaranteed
for payment in 1981 and 1982 of the interest concerning capital pay-

ments over the first two years.

Total financing required is shown in table 69.

Profit and loss account

Profit and loss account is shown in table 70.
[t is to be noted that the project will be profit making from the

first operative year (1983).

The cash flow and the cumulative cash flow are shown in table 7L.

It is supposed that at the end of the last operative year (1995) ail
activities wili have been concluded. So the project wiil receive the
payments equal to 507 of the third phase investment, that is the sal-
vage value of the plant (1,778,500 SP) and the demobilization of

the working capital (1,590,300 SP).

From the above data we have calculated the D.C.F. rate of return for

this project to be approximately 24.37 (sec table 72).
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ECONOMICAL SOCIAL AND POLITICAL EVALUATIONS CONNECTED WITH THE

CONSTRUCTION OF A NEW CENTRAL MECHANICAL WORKSHOP

Evaluation of foreign currency savings

We can roughly evaluate foreign currency savings as the difference
between the net revenues and the cost of raw materials since raw
materials will continue to be imported.

The saving in foreign currency will bte as follows (thousands of SP):

Year Net revenues Cost of raw materials Savings of foreign currency

1983 466.3 85.3 382.0
1984 1,085.1 168.6 916.5
1985 1,254.5 172.8 1,081.7
1986 1,266.4% 176.2 1,090.2
1987 2,161.6 335.5 1,826.1
1988 2,478.2 338.9 2,139.3
1989 2,490.0 342.2 2,147.8
1990 4,279.6 657.6 3,622.0
1991 4,886.7 £39.7 4,227.0
1992 4,894.8 661.3 4,233.0
1993 7,278.8 975.9 6,302.9
1994 9,6€2.8 1,290.0 8,372.8
1995  10,884.6 1,292.1 9,592.5
TOTAL,  53,089.4 7,155.6 45,931.8

The tota: savings in foreign currency can be roughly evaluated as
46,000,000 SI.
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8.2.

8.3.2.

3.3.3.

Ecoriomical evaluations

Shortage of spare parts and accessories is one of the most important
factors influencing low efficiency in the Sudanese textile industry
(see preceding paragraph 3.1.1.).

Local production of spare parts and plastic accessories means easier
availability of these materials and consequently better efficiency.
This efficiency increase is not easy to calculate but it is certain-

ly important.

Social political evaluations

Qualification of manpower

Over the period 1983-1995 the training centre annexed to the new
central workshop will train from 40 to 160 mechanical wnrkers per

year making a total of 1,408 persons over this period.

The new central workshop will create the following new job opportu-—

nities :

a) from about 100 to about 500 pcrsons will be emploved in the workshop

from 1983 up to 1995.

b) other job opportunities will be created in the factories supplyiny

materials and services to the new workshop.

The new central workshop will promote both the development of the
textile industry which is the most important Sudanese industry and
the growth of the mechanical industry, which is the start-off sector

for every industrial developmenat plan.

—
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CONCLUSIONS AND RECOMMENDATIONS

At the end of our study we can conclude that the present project is

feasible and profitable.

In fact the following advantages shall be obtained if the new central

workshop i1s put into operation :

a) gradually increasing the rate of substitution of imported spare
parts by locally manufactured parts, with a consequent saving in
foreign currency. At the end of the period (1995) 857 of imports
will have been substituted by local production.

The total saving in foreign currency during thisperiod will be about

46,000,000 SP.

b) efficiency increase in the local textile industry due to the easy

availability of spare parts on the local market

¢) qualification during the whole period of about 1,400 mechanical workers

for maintenance
d) creation of new job opportunitics (from about 100 to about 00 at the

end of thisperiod) \
e) promotion of the local mechanical industry

f) satisfactory profit-making ability of this new activity (the internal

rate of return is about 247).

We would like to underline the importance of the following factors, al-

ready analyzed in the present study :

a) technical assistance during the initial period 1982~1983 by the machi-

nery suppliers

b) agreement with Khartoum Central Foundry for the supply of the necessary

cast pieces, also steel cast picces

c) technical know-how and managerial assistance during the whole activity

- period by a qualified mechanical manufacturer who must be an expert

in textile machinery,
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TABLE 3: OPERATING AND UNDER INSTALLATION TEXTILE FACTORIES IN SUDAN

7.7.6
PORT
SUDAN

¥AD MEDANI

J\ £ AG, ABDALLAH
/\/& / INRAR
f v\ / n
j 1w < % , 16 &eaama
.NYALA — ~-
- _
i ‘lz
KADOGLI vy N
, - \ /A\‘ p ~N
¢ \ Jj N/ !
\.//-"‘ .
- t7‘ \k/‘\
/D N
™~ ~
N\ :
. R =,
10 J
=
2\ /A ~
g . / N R
//_ .‘\f\'\ N \‘
{ 3 Z 13
e /\ o~ MONGALLA
\_~/~ \« N )
- p P
!
. t
; b
‘:\ //‘3
LS
\.//




borghi e baldo ingg.

s.p.e

TABLE 4 : DETAILS OF SPINNING MACHINERY USED BY THE SUDANESE TEXTILE INDUSTRY

(both in operation and under installation)

MANUFACTURER SPINDLES ,
| under h
| in operation installation Total '
! N°. N°. N°. { % :
i ! ;
! f |
: i i
: '; |

1. Sacu | 17,300 | 95,000 112,300 & 20 ;
i i ,
2. TEXTIMA i - i 107,000 107,000 - 19 ;
; ' 1
3. PLATT {56,000 ! 39,000 I 95,000 17 i
| ‘ i i
4. MARZOLI | 24,400 ’ 22,000 | 46,400 8 '
5. TOYODA § - 35,000 ' 35,000 6
i :
6. ROBERTS ' 25,100 | - 25,100 s

@ | i

;7. RUMANIAN MFGR. i - | 25,000 ! 25,000 . 4

' 8. RIETER : - i 24,000 24,000 4

i i i H

| |

9. CHINESE MFCR. ! 24,000 | - " 24,000 ' 4 !

! !

| i
10. 0SAKA KIKO | 20,000 - . 20,000 ; 4
I1. INGOLSTADT | 20,000 - 20,000 . 4
12. SKODA 16,800 - | 16,800 ;3
13. SACO LOWELL 3,300 - | 3,300 1
14. GARDELLA 1,200 1,200 2,400 11
TOTAL 208,100 348,200 556,300 | 100
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TABLE 5 : DETAILS OF WEAVING MACHINERY USED BY THE SUDANESE TEXTILE INDUSTRY

(both in operation and under installation)

LOOMS !
MANUFACTURER %
under i
in operation installation Total
N°. N°. N°. A f
*
: |
: !
1. NORTHROP § 2,370 - 2,370 24
2. PICANOL 1,960 340 2,300 23
| :
3. TOYODA ; - 1,000 | 1,000 10
| {
4. CHINESE MFGR. ! 860 - 860 8
|
5. SAKAMOTO | 710 - 710 7
!
! 6. ELITEX = 540 - 540 5
| }
| 7. GALILEO ; - 480 480 5
: s i
8. RUTI g 390 - b 390 4
;' i
9. DRAPER ! 200 - 200 2
| 10. GARDELLA i 60 60 120 1
11. Many small-scale
manyfacturers 900 - 300 9
TOTAL 7,990 1,880 9,870 100
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TABLE 6 : DETAILS REGARDING PICANOL LOOMS
FACTORY
! MODEL Six Weaving | Cotton |Gezira & Sudan
! Factories Textile | Managle |[Textile | TOTAL
g (5.W.C.) Mill Factory Mill ;
]
!
g
¢
'1. PRESIDENT DIPLOMAT
\ x »
: 112 cm reed space 1,560 - - - ! 1,560
' |
§ |
., i
'2. PRESIDENT CM-C !
i 112 cm reed space - 24 - - ] 24
Co122 0t " - - 316 - i 316
i
: 163 " ” " P - - 70 ! 70
b o176 v omom - 48 - - | 48
! Sub-total - 72 316 70 | 458
i |

§
3. PRESIDENT CC-ST
: 112 cm reed space - 258 - - 258
4. PRESIDENT CL-C

188 cm reed space - - 24 - 24
g TOTAL 1,560 130 340 70 2,300
!

NOTE: ™ There are actuatly 1,536 tooms installed.

The figure of 1,560 has been indicated so that the same rounded-up

total of 2,300 Picanol looms as shown in Tables 1-2-5 is obtained.
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TABLE 7 : DETAILS REGARDING NORTHROP LOOMS

FACTORY
MODEL TOTAL
Sudan Blue Nile
Textile Factory
Mill
1 -5 44" (1961) 1,680 - 1,680
2 - LF 44" (1960) 60 - 60
3 -1F 60" (1960) 70 - 70
4 - NARROW LOOM 1975 - 560 560
TOTAL 1,810 560 2,370

e man
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TABLE 8 : RUNNING PERIOD OF PRODUCTION MACHINERY IN THE SUDANESE TEXTILE INDUSTRY

i
il
SPINNING ; WEAVING
Il
N° of spindles yA I N. of looms yA
1l
] o
3 years or I
less than 3 years 108,800 52 i 4,340 54
fl
il
!
between 4 and i
10 years 23,300 11 i 630 8
!
ﬁ S
fh
y
between 11 and g
18 vyears 76,000 37 " 3,020 38
f
E=========================================== =========h====:::::::::::::::B:::====:
1]
il
"
:
TOTAL 208,100 100 “ 7,990 100
i
i

* REMARKS : 120 CZECH looms + 900 looms in many small factories have been divided

proportionally.
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TABLE 9 : PRESENT WORKING TIME (HOURS/DAY) ° CONCERNING THE OPERATING SUDANESE TEXTILE FACTORIES
AND OUR EVALUATION OF THE EFFICIENCY @ OF SOME OF THEM
Present working time (hours/day) Our evaluation of efficiency
N. FACTORY
Spinning Weaving Finishing Spinning Weaving

1++ | SINNAR SP.MILL 22.5 - - -

2x | KHARTOUM SP.& WEAV.FACTORY - 50% 35%

3 SUDAN TEXT.FACTORY 607 407

4xx | COTTON TEXT.MILL 22.5 15 - 907 807

S+++!{ BLUE NILE FACTORY - 22.5 15 - 507

6°° | MADANI SP. & WEAV.FACTORY 22.5 15 - 70% 707

7 RED SEA FACTORY 22.5 - - 70% -

8 MANY SMALL FACTORIES -

9 FRIENDSHIP TEXT. FACTORY 15 15 15 50% 357%
10-- | SHENDI WEAV. FACTORY - 15 - - 407
11-- | KOSTI WEAV. FACTORY - 15 - -
12°°°l EL DUEIM WEAV. FACTORY - 7.5 - -
13°°°| MONGALLA WEAV. FACTORY - 7.5 - -
14°°°| NYALA WEAV. FACTORY - 7.5 - -
15°°° KADOGLI WEAV. FACTORY - 7.5 - -

16# | ABU NAAMA KENAF FACTORY 3.8 3.8 3.8
17 PLASTIC SACKS CO. - 15 - - 35%

® At the time of our visits (April-May 1979)

+ This efficieucy was evaluated during our visits in the factory and must be considered
The reacheable efficiency should be

for spinning 95%; for weaving 80%Z.

as istantaneous.,

66uj opjeq 3 1ybioq
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TABLE 9 : REMARKS

++ 22.5 hours in spinning only since September 1978.

X Foreign mechanics are operating in the factory for improving efficiency.
XX Finishing will start to run the next July 1979

+++ Foreign technicians are operating in the factc.y for improving efficiency.

e The open-end spinning system is running only since 1 year.

- 15 hours in weaving only since October 1978.

000

7.5 hours in weaving only since few months.

# 1 shift (7.5 hours/day) for 6 months in a year since February 1976 due
to unsufficient feeding of raw material.
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TABLE 10: RAILWAY NETWORK IN SUDAN
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TABLE 12 : DISTANCE BY RAILWAY OF TOWNS WITH TEXTILE FACTORIES FROM
KHARTOUM AND WAD MADANI

Railway section Distance of the Distance of the
RAILWAY SECTION lenght underlined town underlined
from Khartoum town from Wad
(km) (km) Madan (km)
KHARTQUM-SHENDI 170 119_ 340
SHENDI-ATBARA 140 310 480
ATBARA-JUNCTION N.10 270 580 750
JUNCTION N.10-WADI HALFA 330 910 1,080
JUNCTION N.10-KARIMA 220 800 970
KHARTOUM-GEDID EL THORA 40 39_ 130
GEDID EL THORA-HASSAHEISSA 90 130 ﬁg
HASSAHETISSA-WAD MADANI 40 170 -
WAD MADANI-HAG ABDULLAH 60 230 60
HAG ABDULLAH-SENNAR 40 270 100
SENNAR-ABU NAAMA 120 390 220
ABU NAAMA-DAMAZIN 110 500 330 ‘
SENNAR-KOSTI 110 380 210
KOSTI-EL OBEID 310 690 520
KOSTI-NYALA 940 1,320 1,150
KOSTI-YAU 1,050 1,430 1,260
SENNAR-EL GEDAREF 230 500 330
EL GEDAREF-KASSALA 226 720 550
KASSALA-HAIYA 350 1,070+ 900+
HATYA-PORT SUDAN 210 1,280+ 1,110+
ATBARA-HATYA 270 580++ 7504+
HAIYA-PORT SUDAN 210 122++ 960+ +
REMARKS : 1) distances are rounded up to next ten
2) underlined distance concern towns with textile factories

3) + via Sennar i
4) ++ via Athara
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TABLE 13: HIGHWAY NETWORK IN SUDAN
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TARLE 1 RIVER TRANSPORT SYSTEM IN SUDAN

w
X

azvigiole throusiout the sear

aavigable from dulv ro October only
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TABLE 16 : CONTRIBUTION OF THE INDUSTRIAL SECTOR TO GROSS DOMESTIC PRODUCT

SP Million.

66/67 67/68 68/69 69/70 70/71 71/72 72/73 73/74 74/75

Manufacturing 47.5 52.8 55.0 65.0 67.4 73.7 79.4 107.2 138.:2
Mining & Quarrying 1.9 2.1 2.3 1.8 1.8 3.1 3.5 4.1 4 ¢
Construction &

Building 23.9 22.8 24.4 24.3 23.3 26.4 31.2 61.0 65.¢
Electricity & ] .
Water 16.6 16.3 16.6 16.5 16.6 16.9 17.5 18.6 20.¢
Total Industrial

Production 89.9 94.0 98.3 107.6 109.1 120.1 131.6 190.9 228, ‘
GhP 1060 1125 1193 1143 1199 1240.6 1307 1375 1510.¢

Contribution of
the Industrial

Sector tc GDP 7 8.4 3.7 8.2 9.4 9.0 9.6 10 13.8 15.1
Contribution of

Manufacturing

to GDP 7 4.5 4.7 4.6 5.7 5.6 5.9 6.1 7.3 9.7

Source : Department of Statistics, Khartoum




TABLE 17 : OUR EVALUATION CONCERNING REPATIRING AND MAINTENANCE WORK
IN THE OPERATING SUDANESE TEXTILE FACTORIES

N. FACTORY Repairing and maintenance work REMARKS
is made :
All by the Partially | All
annected outside outside
workshop

1 | SINNAR SP.MILL X (°) Their workshop

is by Blue XNile
2 KEARTOUH Factory, which
SP.& WEAV. belongs to the
FACTORY X same group
3 | SUDAN TEXT. (Sharaf Group?
FACTORY X
) ) ] . (+) They utilize as
4 %OTTON TEXT. Foundry Khartoum
MILL X Central Foundrv
5 SLUE NILE (Khartoum) and
FACTORY X Railwayv Foundry
(Atbara)
6 MADANTI SP. & !
b L (° ;
WEAV.FACTORY (°) X (x) They utilize as i
7 RED SEA FACTORY X foundries Khar-
3 ANY CVA toum Central Foun
ﬁANY DJSLL drv (Khartoum) .
FACTORIES and Miniscry of
9 FRIENDSHIP Trrigation Foun- |
TE::T.F;\CTOR\’ (+) X dry ("v‘:({d :'ladani‘)
10 SHENDT WEAV.

FACTORY X
11 KOSTTI WEAV.

FACTORY X
12 ET. DUEIM WEAV.

FACTORY X
13 MONGCALLA WEAV.

FACTORY X
14 NYALA FACTORY X
15 KADOGLI WEAV,

FACTORY X
16 ABU NAAMA KENAF

FACTORY (x) X
17 PLASTIC SACKS

COMPANY

X
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TABLE 18 : OUR EVALUATION CONCERNING SPARE PART PROCESSING IN THE
SUDANESE TEXTILE FACTORIES IN OPERATION

SPARE PARTS

N. FACTORY MANUFACTURED LOCALLY IMPORTED REMARKS
All by jPartially | Complete-
the outside ly
annex— outside
ed wopE
shop
1 STNX + Without
INNAR SP.MILL 207 807 consider-
2 KHARTOUM SP. ing the
WEAV.FACTORY 207, 807 new plan-
. . . . - ned work--
3 SUDAN TEXT.FACTORY 307 707 shop.
4 COTTON TEXT.MILL 807 20%
3 BLUE NILE FACTORY 107 90~
b MADANT SP. &
WEAV. FACTORY 107 907
7 RED SEA FACTORY 107 907
8 MANY SMALT FACTORIES
9 FRIENDSHIP TEXT.
FACTORY 207, 8307
10 SHEXDT WHAV.FACTORY 107 907
11 KOSTI WEAV.FACTORY 107 907
12 EL DUEIM WFAV.FACTORY 10% 907
13 MONGALLA WEAV.FACTORY 107 907,
14 NYALA WEAV.FACTORY 107, 907
15 KADOGLI WEAV.FACTORY 107, 907
16 ABU NAAMA KENAF
FACTORY 207, 807,
17 PLASTIC SACKS 0. 207 807
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TABLE 19 ¢ PRESENT SITUATION IN THE FOUNORIES ANNEXED TO THe OPERATING TEXTILE FACTURIES

wde

HEMASRS @ |9)
Thay should ve able to cast thair whole requireaent,

> Including manages: 1

(x) Qur evaluation

Foundry is very well equippad, Now it has not yet started, tccause they are consuming spare initial stock,

Year of | KIND OF CAST METAL Present ANNEXED FACILITIES N.
N, FOUNCRILES LOCATION instal= | Cast | Steel | Aluminiun] Brass total Latoratories of
lation iron § Bronze| pred, Sand | Metal] Mechanical] We Ten vorkers
patiern
~ (ton/yasr) seciion )
1 KHARTOUN SP.§ NEAV,
FACTORY KHARTOUM NORTH 1661-72 X - X X (10) - - - X 13
2 SUGAN TEXTILE
FACTGRY KHARTGLN 196170 | X - X X (15) - - - X (20)
nor COTION TEXT, HILL EL GEDID EL THORA | 1478 (x) - (x) (x) - - - - X ?
TGTAL (25)
—— e e e = e e . _— et e A ey e st et e e

*66u} opjeq 3 1ybaoq
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iu : w TAIL OF WUHKSHUP MACHINEXY 1% THE GPERATIAG SUDANESE TEXTILE FACHWRIES

No b{

workure

61
(o
35(t

\ EACTCRY Year of NO of B WLk SHUP MACH INERY L
* install, | shifts No o, 50 of mill- IN® of KO of Ke of Total Ne of Blacksaith Heat
; g Jathes ing machincsidrilling shaping grinding machine velding shop treataent

_ — ? J_ _.. . sachines | machines _imachines | tools sets

1 sinvak SPL MILL w1 2 1 2 - . 7 3 - -

2 | KmaRICH SP.Y dEAVING | |

Factory 156420 11 2 1 | 2 1 - 6 3 X -

3] SusAu TEXT.FACTORY 1902 I3 2 3 2 1 16 5 X -

o | COTTON TEXIL MILL 1673 P 5 1 P2 1 - 9 2 X X
& | BLYE NILE FACTURY 1563-6 | 1 1 - 1 - 2 1 - -
Ch | MASAYI SP.Y MERVFACTGRY | 1973 - - - - - - - - - -
7| RED SEA FACTURY 1976 o 1 1 1 - 2 5 - - -

» | NANY SNALL FACTURIES !

§ | FRIENOSHIP TEXTLFACTURY e |1 . ; 1 2 1 - 8 b X -
15 | Setd21 WEAV, FACTCRY 1976 - 1 , 1 1 - 1 4 - - .
311 XD3T1 WEAVING FACTORY D yams - 1 1 1 - 1 b - - -
12 1 EL TJEIM WEAVIKG FACTORY 1675 - b 1 1 - 1 5 - - -
131 HAGALLA NEAVING FACIGRY | 1576 - b 1 1 - 1 4 - - -
P4 | AYALA NEAVING FACTGRY b o166 - | | 1 1 - 1 4 - - -
15 | KACAGLY WEAVING FACTCRY bo1gs - . ﬁ 1 1 - 1 5 - . -
18 | U NAMA KK FACTORY | 1976 1 |2 ’ 12 1 1 7 - - .
P71 PLASTIC SACKS Co, b 1969-70 1 f 2 - b2 - - b - - -
] ‘ ; 1 _ = | ]

| e | 33 w2 6 1 %0
_— : . —v R B e e
REMAGS ia}  Trey have in program a workshop expansien = tu)  Workshop is working oinly partially because they are consuming pars initial stock
1o) They wtilize Biue Hile's warkshop -~ (d) Wurkshop is not werking



TAGLE 21 ; PRESENT SUTUATIUN M THE MOST IMPLRTANT SULANE SE FOUNDES SExv o TECAL TEXTILE INDUSTRY

Yoar KIhD OF CAST MeTAL | Prosent ANNEXED FACILITIES N, V"T
tolgl t -
of (-JJ.nc- Latoratoriaes Wooden of
an
k. FOUND 1ES LOCAT Lk instal-] Cast | Steel | Alcainiue] Brass § ?lan/d Sand| Notal |Mechanical pattern workers
lation iron Bronze yudl section (o)
— e —— ——
1 KHARTOUM CENTRAL FOUNDRY | KKARTOWM N, | 18N X - X X L00 X -0 - X 142(a)
2 SIIAN RAILNAY COAP,? S
FUUNCRY ATBAKA X - X X 1200 (x) (x) (b)
] RIVER TAANSPGRT CORP, 'S
FGUNORY KHARTOM - - X X (200) (x) 16(c)
4 EARTH HGVIAG COKP.'S
FOUNDRY #AD HADANI X - - - (100) - - - K
3 EOILOING & CONSTAWCTIUN
ConP, 'S Foukiny KHARTULN X - - - (100) - - - X

SuTES o (o) including aanagaent
{X) our evaluation
% gatallurgical laturatery is axisting out out of ordar
REMARRS ¢ (a) Unido & preparing a project for reacning 3000 ton/yecar AFTEl FEW YEARS
(5} Tney have expaasion prograza
{c) Thay cast only tlg pieces. They ara wilding a new saction fur cast iron

.de

‘66u} opjeq 2 1ybioq



TAGLE 22 : GETAIL OF MACHINERY Ih THE MGST IMPGHTART SUDANESE WORKSHUPS SExVING {UCAL TEXTILE INDUSIRY ; o
* 0
q
o @
Yoar K WOHKSHOP MACHINERY N 4
N, WURRSHOP LCCATICN of of N, of N uf aill- 5 ﬂ N of sgap- N, of Tota) of 0
. ] rillin T9 an grlnflnq ac?nne
install, {shitis lathes nach)nes machine Lnlnq machines ools vorkers o
nac inas
(-
1 AHARTUWM CENTRAL FOUNORY | KHARTOWM N, 19N -72 1 ! 1 1 1 - 10 30 .
- Qo
e SUCAN rAILWAY CURP, 5.
WORKSHOP ATBARA 3 30 8 24 6 16 Bugd Q@
3 A IVER T ANSPURT COnP, ?
WuAKSHoP KeaRTOU 193U-60 1 25 2 S 1 2 35xx 60 (a)
4 SHARTCWM PulYTechnIC
NURKSHIP KHARTOUM 1955 1 21 2 6 4 6 39 (b)
5 riATCM Lo - HTY
JoRKSHC KmaxTOw | vess-20)] 9 6 1 2 3 2 14" {c)
6 KradTutt  «*/eaSITY
LABCHATORY KHARTOWM - - - - - - - - (d)
7 EARTH MCVING COnP,
Wi ASHOP wad Manant | (19tu-60)| (1) 18 4 5 5 3 3690 (e)
s | BUILOLE CunSTR.CusP, ’
NIARSHOP kHaRTOW | {19w0-50)] (1) 8 2 3 1 2 16%* (f)
B ToT AL 116 20 46 21 A 234
AuTEs ¢ ()} our avaluation KEMARKS @ (a) 60 workers anly for machine shop
e in addition they have : } h driyiscmggnsges (b) Very old machinery not suitable for industrial work
- screding mac %ne (c) Machinery is unsufficiont even for teaching activity
o0 in addition they have f i {?ul|c pr (d) They have only mechanical test lab, and metallurgical lab,
slatting uar. ihe

g) Machinery suitable for heavy work, They hav fon progr
in aoaition thay have : 1 gear cutting aachina tf; ) ‘I“V . e vy : They have expansion progras
r .
" in agdition they hava : ? saving aachines ery old sachinery suitable only for heavy work, They have expansion progras
Sireding eachines

Py in addition thay have: 14 sawiag wmachinas
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TABLE 23 : LIST OF THE LICENSED TEXTILE FIRMS

(supplied from Ministry of industry)

CAPACITY
N, FACTORY LOCATION Spindles Locms
1.| EL BADREEN SP.& WEAVING ELGADEED 36480 500
2.1 EL JAK SP.& WEAVING MEDANY 25000 584
3.| TAAH SP.& WEAVING KHARTOUM N. | 25000 600
4. PETTRY SP.& WEAVING ELGADEED 17000 240
5.] OMDURMAN EL WATANIA

SP. & WEAVING ELGADEED 36480 360
6. OMDURMAN OMDURMAXN 18857 300
7.0 HASSAY SP.& WEAVING ELGADEED 3000 369
3.0 KARDOUTEX SP.& WEAVING EL OBIED 6529 200
D3l EL MASEFD SP.& WEAVING EL GADEED 71500 4000
| 10.]  AFRICA BLANKET TxD. MARENGAN 25000 600
! 11.! GEBREL SLANTKET IND. KHARTOUM N. | 25000 600
| 12.| ZEEN EL ABEDEN SP.& WEAV. KHARTOUM N. | 15669 480
130 AFRIC SPINNTNG WAD MADENT | 35700 -
i 14.0 EL ETTHAD FINE SP. KHARTOUM N. | 12500 -
15.1 RAROUTEX IND. FINE SP. EL GADEED 35700 -
6.0 EL TAKA SD. EL GADEED 35700 -
7.0 EL NEELEN SP. MEDAN L 35700 -
18.] DONKOLAH WEAV. KHARTOUM N. | 35700 109
19.] EL BAKEER SP. WEAV. £L GADEED 15657 480
20.1  FL ARRICHIA SP. WEAV. EL GADEED 22857 700
21.0  S0BA SP. WEAV. EL GADEED 85700 5000
| 22.] ABD EL KAREEM SP. WAV, EL GADEED 25000 512
| 230 samy sp. PORT SUDAN | 36000 -
24, EL OMMAL SP.& WEAVING SHENDI 28570 6350
25,0 AMMMED EL MADY WHORKS ELGADEED 28710 870
26, EL MANSOU GAT EL ALARTA ELGADEED 71430 391

(cont.)
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TABLE 23 : (cont.)
CAPACITY
N. FACTORY LOCATION
Spindlas Looms

27. UNITED TEXTILE INDS. ELGADEED 18570 130
28. EL MOUDERBY WEAVING

WORKS ELGADEED 7143 217
29, ALY ABD EL KARREM

SP. & WEAVING ELGADEED 8571 261
30. EL MOUFTAH EL ZAHABY

SP. WEAVING ELGADEED 35720 900
31. MOAWAD COTTON WASTE

SP. ELGADEED 28570 -
32 £L NISR FINE WEAVING ELGADEED 13057 400
33. EL TAKA SP. FACTORY ELGADEED 25000 -
34. OMDORMAN NATIONAL SP.

& WEAVIN SOBA 36480 366
35. BUTANA SP. & WEAVING

CO. L1D. NEW HALFA 12500 300
36. WAD MEDANI TEX.CO.LTD. | MEDANI 25000 500
37. KARDOTAN TEX. OBIED (15000) 300
35, SUDAN CO.FOR MANUFACT.

TRADE KHARTOUM N. 25000 3000
39. BUTRTI SP.&WEAVING CO. BUTRI KH. 96480 500
40, BAMBOS WELCAMMEQOS EL BAGEER 31520 652

|

41 OSMAN ISMAILL MUSA KHARTOUM N, 9140 278
42, HOHAMED AHMED SERAC KHARTOUM 4600 136
43, MOUSTAFA ABD EL KADER OMDURMAN 7360 -
44, MOHAMED MOBAREK HASSEN | OMDURMAN 55000 -
45 DR.ARBDEL SADEK KHARTOUM 10030 238
46, EL SHOSH COMMERCIAL

WORKS ALCADEED 22000 670
47. EL KHEER MOHED AHMED KHARTOUM 17143 522

(cont.)
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TABLE 23 : (cont.)
CAPACITY
N. FACTORY LOCATION Spindles Looms
48. MOHMED AHMED GOHA BOTRY 21428 652
49, MOBAREK BEULA EL HAG SENNAR 25000 600
50. EL MAKBOUL BROTHERS ALGADEED EL TH 18000 -
51. ALL ABD EL KHAAREM KHARTOUM N. 7143 217
52 HOUSNY MOHMED MOAWAD KHARTOUM N. - -
53 EL ABBASY WEAVING OMDURAMN 7671 233
54. EL AHLY WEAVING KHARTOUM 1000 200
133 EL WAZZAN WEAVING OMDURMAN 857 -
5h. MOUMED MANSOUR ADD
RAHAMAN MEKAWY KHARTOUM X. 1370 250
57 AHMED ABDEL RAHMAN KHARTOUM &
j OMDURMAN | .....
! =8. TAWFIS OSMAN HADRA | ....ea.a.. %
| ;
1 |
TOTAL 1,396,792 29,567




TABLE

24 : N° OF LOOMS INSTALLED AND UNDER INSTALLATION IN SUDAN

_dF

No. of installed Cumulative N° of
YEAR looms year by looms REMARKS
year

1961 2,890

1962

1963 130 3,020

1964

1965

1966

1967

1968

1949

19270 320 3,340

1971 80 3,420

1972 230 3,650

1973

1974 |

1975 :

1976 1,695 5,345 E

1977 590 5,935

1973 2,055 7,990

1979

1980

1981 1,000 8,990 These looms are under
installation

1932 400 9,390 These looms are under
installation

1983 480 9,870 These looms are under
itnstallation

NOTE

as in table 8, 120 czech looms + 900 looms in many small factories
have been divided proportionally.
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WORKING SCHEDULE

TABLE 27
jo8 Ne JO8 COMMENCED | DELIVERY DATE
CUSTOMER _m - -
!
- 180

cobt DESCRIPTION MATERIAL BLANK WEIGHT NO OFF

019 Picker path C 40 steel 650 gr.

setting shaft SIZE FINSSHED WEIGHT
32 hex. bar 370 gr.
WORK | MACHINE MACHINING SETTHING UP |MACHINING ATTACHMENT
STAGE » TIME TIME
decimal hour dedl;ml hour
10 Lathe Part off to 124.0 mm. length 0.70 0.06 -
20 " Center-drill - 0.10 -
30 " Turn to diam. 25.7 0.70 0.18 -
! Turn grocve to diam. 17.0 ]
PO width 10.53 . - l 0.15 -
50 " Turn to diam. 14.7 - 0.10 -
60 " Turn diam.20.3 and turn groove - 0.20 - ‘
{

70 Ext.grindkr Grind to diam. 23.% 0.70 0.15 -
30 " Grind to diam. 14.4 - ¢.10 -
90 " Grind to diam. 20 h 7 - - 0.18 -




TABLE 23 : WORKING SCHEDULE

JoB Ne 108 COMMENCED | DELIVERY DATE
z
! QT o et
CUSTOMER SR
f
€00 :
— - e —
codt DESCRIPTION MATERIAL BLANK WEIGHY N° OFF
005 . C 40 steel 3,500 gr.
Drift pin
SIZE FINISHED WEIGHT :
40 round bar 2,000 gr. ‘
WORK | MACHINE MACHINING SETTING UP |MACHINING ATTACHMENT |
STAGE Time TIME t
1decimoal hour decimal hour :
10 Latue Part off to length 0.70 0.10
Turn to diam. 25 h 7
2C " and turn groove 0.60 0.20
20 " Turn to diam. 24.3 - 0.10 !
: : ! |
i ! f |
50 o j Tura and thread 5/8" - } 0.25 i
50 " Tura teo diam. 17.5 - ‘ 0.10 !
) Miller |Plane for wrench grip 0.50 ! 0.12 !
6 orill Drill diam. 10.0 through hole 0.50 0.12 i

————— b

|
I
{
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TaBLE 29 WORKING SCHEDULE

jos N°

308 COMMIENCED ! DELIVERY DATE

7 qum’g [
CUSTOMER K T -

215

ccot 75 DESCRIPTION . MATERIAL BLANK WEIGHT NO OFF ;
. . C 40 Steel 320 gr. E
Intermediate pinion g ;
SIZE FINISHED WEIGHT .
40 round bar 200 gr. :
13
WORK | MACHINE MACHINING SETTING UP |MACHINING ATTACHMENT
sTAGE TIME TIME
. decimal hour decimal haur
10 Lache T:rn to diam. 37.5 0.70 0.05
20 " Part off to length - 0.10
30 " Face one side - 0.05
40 " Face second side and bore - 0.20 !
30 Slotter {Slot internal hole 0.70 0.15
T . ! i
hQ Gear cutter Tooth (N. 15) 0.70 0.20 .
{
1
H
;
—_—
T0TAL 2.10 0.75
MOTES:




50 Slotter

I}
TABLL 20 e ‘NCH(('NG SCHEDULE
108 N° JOB COMMENCED | DELIVERY DATE .
CUSTOMER :
X |
f
-_— B |
coot DESCRIPTION MATERIAL BLANK WEIGHT NO OFF
, .
026 Take-up ratchet Cast iron 3,800 gr.
wheel sizg diam.255x30 FINISHED WEIGHT
Casting 3,300 gr.
WORK | MACHINE MACHINING SETTING UP |MACHINING ATTACHMENT
sTAGE TIME TIME
decimal houridecimal hour
10 Lathe Turn to diam.38.0 and face 0.70 0.40
. + . -
20 " Turn i.d. 21.0 o 0.1 - 0.25
30 " Turn to diam.248.0 and face - 0.30
40 Miller [Miil N. 41 teeth 1.40 1.20
i _
Slot internal hole 0.70 0.20

At - s




TaBLE 31 ¢ WORKING SCHEDULE

108 NO li08 comminced |pELIVERY DATE + ’j‘»!
\' .'{l
b
CUSTOMER o i
S S
N r! {O):
: )
12
=
y U =]
<ot DESCRIPTION MATERIAL BLANK WEIGHT o
002 No OfF
Cast 1iro 3,200 gr.
Front box rron &
SIZE FINISHED WEIGHT
Casting 3,000 gr.
WORX | MACHINE MACHINING SETTING UP |MACHINING ATTACHMENT
STAGE TIMmE TIME
tdecimal hour decimal hour
. H7
10 Lathe Turn to diam.43.0 ‘ and face 0.70 0.40 r
20 Miller Face mill 1.40 0.40 3
30 inrill | prill N.3 diam. 14.5 holes 0.70 0.30 Tempiate N. !
, . , i
40 %Thma‘dd | Tap drill and thread N.1M8 hole| - | 0.18

|

|
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TabLil 32 :

WORKING

SCHEDULE

jo8 NO 1OB COMMENCED | DELIVERY DATE {
(1473
[Fo I
CUSTOMER o0
1 ——'—\ Q\-
Y -
ccot DESCRIPTION MATERIAL BLANK WEIGHT
073 -
. Cast iron 750 gr.
Shipper laver
SIZE FINISHED WEIGHT
Casting
asting 600 zr.
WORK | MACHINE MACHINING SETTING UP |[MACHINING ATTACHMENT
stact TIME TiME
decimal hour-decimal houe
10 Lathe Turn i.d. and face 0.70 0.30 Template Y.
20 " Face N. 2 planes - 0.15 |Template N.
I U Dril Drizl %M. | hole 0.70 Q.10 [Tempiate N.




. E L]
TABLE 33 : WORKING SCHEDULE
108 N© 108 COMMIENCED | DELIVERY DATE :
CUSTOMER =
~
— 2
coot 9 DESCRIPTION MATERIAL BLANK WEIGHT NO OFF
00
C 40 Steel 130 gr.
Stud

SIZe FINISHED WEIGHT

10 round bar 120 gr.
WORK | MACHINE MACHINING SETTING UP [MACHINING ATTACHMENT
STAGE TIME TIME

decimal hour decimal hour
10 Lathe Part off to length 0.40 0.05
20 " Thread M 10 both ends 0.60 0.12
30 D.C.welder Weld nut onto one end - 0.18
b | Screw self-locking nut
L0 ;‘{J“d"""r'l onto other end - 0.05
Loy
- i




LABLE 34 WORKING SCHEDULE
108 N°® JO8 COMMENCED { DELIVERY DATE
- 4
Ao B
CUSTOMER "\‘\t/r: = ‘EE.,EE:E -
coot DESCRIPTION MATERIAL BLANK WEIGHT N° OFF
040 1.50 mm.spring 15 gr
Spring steel wire )
SIZE FINISHED WEIGHT
14 gr.
WORK | MACHINE MACHINING SETTING UP [MACHINING ATTACHMENT
STAGE TIME TIME
v idetimal hour'decimal hour
Spring
10 machine 0.30 0.02
20 Grinder { Grind both ends - 0.02
| | -
i
1o1AL 0.0 0.04
MNOTES: .




TABLE 35 WORKING SCHEDULE
o8 N° 1JOB COMMENCED | DELIVERY DATE
. i
CUSTOMER ff‘*\ ;
m— - _jA
) = ;
L35 ':
. |
coot 020 DESCRIPTION MATERIAL BLANX WEIGHT No csf
B Clutch finger C 40 Steel 80 gr.
set screw SIZE FINISHED WEIGHT
40 gr.
WORK | MACHINE MACHINING SETTING UP [MACHINING ATTACHMENT
STAGE TIME TIME
decimal hour'decimal hour
10 Lathe Turn and thread 7/16 UNF 0.70 0.10
20 Bevel and part off to length - 0.03
30 Flame-harden head 2.30 0.05




TABLE 36 WORKING SCHEDULE
Jjos Ne JOB COMMENCED | DELIVERY DATE ,
N\ I
CUSTOMER ] n,” U I ‘ { { { O :
i LR
; N8 T
B _ L
- S20 L 4953
coDE g DESCRIPTION MATERIAL BLANK WEIGHT N° OFF
00 cast iron 19,500 gr.
Shaft driving gear Wheel
SIZE  320x195 FINISHED WEIGHT
casting 18,000 gr.
WORK | MACHINE MACHINING SETTING UP |MACHINING ATTACHMENT
STAGE TIME TIME '
decimal hour decimal hour
. h 7 o= :
10 Lathe Turn to diam. 100.0 0.70 0.35 ;
20 " Turn to diam. 97.0 - 0.20 ‘
30 " Turn to diam. 140-120-110 - 0.40 !
| ]
ao b :Turn to diam. 195.0 and bevel 5xp - 0.30 '
| .
S0 " Turn to dlam. 95.0 and bevel o
- 30° - 0.20 I
T T . H7 L .
A0 b Turn 1.d4.50.0 and bevel - 0.5%4 ;
70 Miller Mill external groove 1.060 0,80 .
- i
40 " Mill ianternal keyway 4 1.00 0.70 ;
1 .
90 Drill Drill N.3 diam. 2.5 holes 0.60 0.30 1Template N,
- Tap drill and thread N. 3 -
{X T o 3
“l_i hreadert, 1) holes - 0.35 |Template N.
110 Dritil Drill diam. 4.0 oiling holes 0.60 0. 30
1
; z
b e e .~ 4 ————— i —_
1.90 4.59
ToTAL

NOTES:




TABLE 37 : WORKING SCHEDULE

————

Jjo8 N° JOB COMMENCED | DELIVERY DATE
CUSTOMER
]
)
CODE DESCRIPTION MATERIAL BLANK WEIGHY N° OFF
ool .
Cast 1ron 12,000 gr.
Picker stick stop
SIZE FINISHED WEIGHT
Casting 10,800 gr.
WORK | MACHINE MACHINING SETTING UP | MACHINING ATTACHMENT
STAGE TIME TIME
decimal hour decimal hour ‘ d
. h7
10 Lathe Turn to diam.30.0 "and face 0.70 0.40
20 Miller | Mill N. 3 planes 1.40 0.60
20 " Mill %. 2 planes - 0.63
|
40 " Mill N. 1 plane - | w.e0
L - !
50 " Mill 10x50mm length keyway 1.40 .90
60 Drill FDrill N.2 diam.10.0 holes 0.70 0.30 . !'
A__.—__k__._____.___" —— s
70 hreader | Tap drill and thread ¥.1 M8 hole - 0.30 ‘




TABLE 38 WORKING SCHEDULE
108 N°© JOB COMMENCED | DELIVERY DATE
==
_ — - :ﬁ\
CUSTOMER SR [ S ~§_/_/jl'
e S7 e
ccDE DESCRIPTION MATERIAL BLANK WEIGHT NO OFF
001/A
BRONZE 400 gr
BUSHING
S1ZE FINISHED WEIGHT
28 round bar 150 gr
WORK | MACHINE MACHINING SETTING UP |MACHINING ATTACHMENT
STAGE TIME TIME
decimal hour decimal hour
10 Lathe |Turn to diam. 26.0 0.70 0.15 ’
20 " Turn to diam. 25.0 / 0.05 i
|
" : - - l
30 Turn to diam. 30 znd part off / 0.08 !
lenerh i
i i 5 -,
o Lo Turn i.d. 20.0  and bevel / 0.18 A
bt 1" Q » - ’
50 Turn n° 2 oil grooves / 0.08 |
70 Drill Driil diam. diam. 8.0 oiling
hole 0.70 0.10 ! \




wde

TABLE 39 : EVALUATION OF SPARE PARTS TOTAL CONSUMPLILON, IMPORTATION, PRODUCTION

BOTH IN THE LOCAL ANNEXED WORKSUHOPS AND IN THE NEW CENTRAL WORKSHOP (TONS)
. o ‘Productionwix:kzﬁz central Production i:H“t‘lji-e local Importation
CEAR consun- o - p annexed  work s-hi) ps

prion TONS Z of total TONS % of total TONS % of total

(tons) consumpt. consumpt., consumpt.
1979 290 0 0 58 20 232 80
1980 308 0 0 62 20 246 80
19381 325 0 0 65 20 260 80
1982 343 0 0 69 20 274 80
1933 360 40 11 72 20 248 69
19384 512 80 19 82 20 250 61
1985 463 80 17 93 20 290 63
1986 515 80 16 103 20 332 64
1987 566 160 23 113 20 293 52
1983 6l7 160 26 123 20 3134 54
1689 669 160 24 134 20 375 56
1990 720 320 44 144 20 256 36
1991 771 320 42 154 20 297 38
1992 823 320 39 165 20 338 41
1993 874 480 55 175 20 219 25
1994 926 640 69 185 20 101 11
1995 917 640 65 195 20 142 15

*66u) opjeq 3 1ybioq
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TABLE %0 : DIAGRAM OF SPARE PARTS TOTAL CONSUMPTION, IMPORTATION, PRODUCTION BOTH 1%
THE LOCAL ANNEXED WORKSHOPS AMD IN THE NEW CENTRAL WCRKSHOP (TONS)
(EVALUATION)

TCNYAGE OF SPARE PARTS

PRYGLYED I THE SUDANESE TEXTVEE 1NDUSTRY
1,289
1,2%C
145

377

500 4
400 4
760

- TCTAL COUSUMPT 10N -
500 | WCTICH 14 THE NEW

RAL WGRKSKOP
%00 _
w0
%) 4 263 IMPORTAT |0 375
—_— ——= A
10 4 N RN
72 —_— e -

iy f—— e
230 \

1 160 _— 105

133 — PRODICTIGN 18 THE oAl ,

————— TSL ANMEXED WORKSHOPS |

. . YFARS
) § T T 1 ¥ ) T + L3 H T T L T T
[ N R T

L
B4 85 46 Al 28 €9 i % £V 13 Gy 05
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TABLE &1 : PERCENVAGE ON THE TCTAL SPARE PARTS CONSUMPTION (TCNS) OF SPARE PARTS
INPORTATICN (TONS) AXD PRODUCTION (TC4S), BOTH IN THE LOCAL ANNEXED
WORKSHOPS AND IN THE NEW CENTRAL WORKSHOP

PEACENTAGE
TOTAL CONSIMPTICY
[E _
22 |
MPORTAT oY
sl S PROJUCTICH IN THE
\ XEW CZ7TRAL WORKSHOP
N\ =
762 ] N N
™,
v0% \\—/— N\
i — ”\
Ja \—' \ y B B
\
iz
PICOUCTION IN THE LCCAL \
393 ASHEXED 4GRUSHOPS \
/ *
i O I \ 52
e
102 - —
] YEARS
Y 214 Y Y
I T ST R A P T 7 I T S "R Faa a—
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TABLE 42 : PRELIMINARY SCHEDULE OF THE NEW CENTRAL WORKSHOP

,780."'81,"82. '83 '84,'85 ,'86 '8 '88 89, '90 91| 1'93' 94" 9)1
T T I T ; T * '
' b b by E l : l oo fi I ! ’ ' |
P b P ! A | : [ Do | }
! : | o i P N N T H H i
o i [N ! ; [ Pl } ' '
b H 1 i [ ; [ H ‘ b | 1
. b H ] 1 . . H ‘
L | by b 3
- Tender procedures U SR S SR BN i =
B 1
K ; !
{ i ! ' ! ) i P i ‘
. - ! t H ) ;
- Installation of ———— . cm—— . . - e - e e e '
the Lst phase ‘ i K | ‘
I
T Supervisor 4 [OreTmmire—— - - - eesew oo - oo e _
training ; : _ ‘ ‘ |
. i . ' Co ' ‘
~ Implementation of —— cmeus L. — ——— B S S J
the lst phase )
.. . . . 1
- Manpower's training . _ | | qmem. . o B - |
1
- lst phase production_ _ _ . ___ e e . e e . o [
(20 tons/y - 1 shift) |
. - Installation of the _____ _ ... _ Lt en . oma—— - - B ;
Ind phase ' ‘ L ‘
. H . \ ]
~ Manpower's training L. . L T U U S |
: 1 |
f | T
- Ind phase production ' x :
. L R T T T R -~ ~ R - e
(160 tons/y = 1 shift) D ‘
: . |
- Installation of the ‘ |
B —_— - - - eomm—— -~ R
Jrd phase ' .
. cory ! M I {
- Manpower's training ¢ R - - cme - - . .
~ Jrd phase production !
- - -t © A - e e e
(320 tons/y - | shiit) i |
- Supervisor & foremen ! ; -
L PR - - - —— e e . omew s e e
traininy E ! 1
i |
- Manpower's tratning ... | B . . .. . - .
= fmplementation of the ‘
dth phase production T T e e L T e e s
(-0 tons/v - 2 shifts)
= sUh phuse pr‘ndu(:ti(m“— T s e e ©T e ‘

(h%0 tons/y - 1 shifts)




TABLE 43 : VALUE OF THE TOTAL SPARE PARTS CONSUMPTION OF SPARE PARTS
IMPORTATION AND PRODUCTION BOTH IN THE LOCAL ANNEXED WORK-
SHOP AND IN THE NEW CENTRAL WORKSHOP
(thousand of S.P.) (EVALUATION) (x)

Total Production | Production in | Importation
YEAR | consumpt. | in the cen-| the local (thousands REMARKS

(thousands| tral work- | annexed of SP)

of SP) shop workshops

(thousands (thousands
of SP) of SP)

1979 | 4,350 - 870 3,480 [
1980 4,620 - 930 3,690
1981 4,875 - 975 3,900
1982 5,145 - 1,035 4,116
1983 5,400 600 1,080 3,720
1984 6,180 1,200 1,230 3,750
1985 6,945 1,200 1,395 4,350
1986 | 7,725 1,200 1,545 4,980
1987 3,490 2,400 1,695 4,395
1983 9.253 2,400 1,845 5,010
1019 ! 10,035 2,400 2,010 5,625
1990 | 10,800 4,300 2,160 1,840
1991 | 11,565 4,800 2,310 4,455 |
1992 12,345 4,800 2,475 5,070
1993 13,110 7,200 2,625 3,285
1294 13,890 9,600 2,775 1,515
1995 14,655 9,600 2,925 2,130

(x) Values are concerning spare parts in Khartoum and are at constant
i Sp [

prices (at 1979's level).
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TABLE 44 : QUANTITIES OF THE SELECTED PLASTIC ACCESSORIES FOR 10,000 LOOMS
AND 500,G00 SPINDLES

CONSUMPTION (N°pieces/year)

ACCESSORIES Unirary cotal
For 500,000 For 10,000 ( r? fece) (toes/vear)
spindles looms Er/p ¥
SPINNING TUBES 215,000 70 15
CONES 215,000 70 15
TIE ROD OF THE
PICKING STICK 40,000 100 4
| SHUTTLE GUARDS 10,000 200 2
| LOOM PICKERS 10,000 100 4

ELEMENTS OF THE !
REVOLVING IR, ,‘
CHANGE(in the ! \
looms) 40,000 L0 0. :

o~

PIRNS 10,000 20 0.

3

REMARKS

Values of the last column have been rounded.




§
’
TasglE 45 PRODBUCTION PROGRAM FOR THE PLASITIC ACCESSORIES (tons)
ACCESSORILS 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992| 1993 1994 1995
SPINNING TUBES 7.5 15 15 18 21 24 27 30 32 34 36 38 40
CONES 7.5 15 15 18 21 24 27 30 32 34 36 38 40
OTHER ACCESSORIES
(OUT OF THE
SELECTED ONES) - - 10 12 14 16 18 20 21 22 23 24 25
TOTAL 15 30 40 48 56 64 72 80 85 90 | . 95 100 105

*66ul opjeq 9 iybioq
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TABLE 46 :

TRAINING PROGRAM FOR MACHINE TOOL WORKERS (No.

OF PERSONS/YEAR)

1983

1984

1985

1986

1987

1988

-

1989

1990

1991

1992

1993

1994

1995

————

TRAINING
NECESSITIES (&)

69

86

103

111

120

128

136

144

152

WORKERS TO BE
TRAINED FOR EACH
COURSE (3 MONTHS)
IN THE CENTRAL
WORKSHUOP (B)

21

30

32

34

36

38

40

TOTAL WORKERS TO

BE TRAINED THROUGH-
OUT THE YEAR IN THE
CENTRAL WORKSHOP
(C)

638

100

108

120

128

136

144

152

160

PERCENTAGE (C) on
(1)

677

997

997

987

983

97%

977%

1007

1007

1007

1007

1007

1007

wda
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TABLE 49 :

RAW MATERIALS REQULIREME!TS {(tons) - (151 HYPOIHLESIS)

RAW MATERTALS 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 04 1295 }
CAST IRON 17.0 34.0 33.0 34.0 68.1 68.1 68.1 136.1 | 136,11 136,11 204.2| 272.2| 272.% ‘
]
MALLEABLE CAST
IRUN 5.2 10.4 10.4 10.4 20.8 20.8 20.38 41,6 41.6 41.6 62.4 83.2 83,2
STEEL 20.7 53.3 53.3 53.3 [{10A.h] 106.6} 106.6 213.3] 213.3] 213.3| 319.9| 426.6{ 426.6
ALUMINIUM ALLOYS 1.8 3.7 3.7 3.7 7.3 7.3 7.3 14.6 14.6 14.6 21.9 29.. 23.2
BRASS AND BRONZE 1.3 2.6 2.6 2.6 5.2 5.2 5.2 10.4 10.4 10.4 15.6 20.8 20.8
TOTAL METAL 52 104 104 104 208 208 208 416 416 416 624 832 832
TOTAL PLASTILIC i5.8 31.5 4£2.0 50.4 |58.8 67.2 75.6 84,0 89.3 94,5 99.8 1 105.0( 110.3

»
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TABLE 50

RAW MATERTZSLS REQUIREMENTS (tons) - (2nd HYPOTHES1S)

RAW MATERTALS 1983 1984 1985 1986 1987 1988 1949 1990 1991 1992 1993 1994 1995

CAST IRON 17.0 35.0 34.0 34.0 68.1 68.1 68.1 136.1] 136.1| 136.1} 204.2] 272.2] 272.2
MALLEABLE CAST IRON 5.2 10.4 10.4 10.4 20.8 20.8 20.8 41.6 41.6 41.6 62.4 83.2 83.2
DUCTIL: CAST IRON 5.3 16.7 10.7 10.7 21.8 21.8 21.8 42.7 42.7 42.7 64.0| 85.3 85.3
STEEL 21.4 42.6 42.6 42.6 84.8 84.8 84.8 170.6] 170.6] 170.6] 255.9| 341.3] 341.3
ALUMINIUM ALLOYS 1.8 3.7 3.7 3.7 7.3 7.3 7.3 14.6 14.6 14.6 21.9 9.2 29.2
BRASS AND BRONZE 1.3 2.6 2.6 2.6 5.2 5.2 5.2 10.4 10.4 10.4 15.6 20.8 20.8
TOTAL METAL 52 104 104 104 208 208 208 416 416 416 624 832 832

TOTAL PLASTIC 15.8 31.5 42.0| 50.4 58.8 67.2 75.6 84.0, 89.3 94.5 99.8| 105.0§ 110.3
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TABLE 52

SPARE PARTS PRODUCTION)

: NUMBER OF MACHINE TOOLS IN THE CENTRAL WORKSHOP
(ACCORDING WITH A WORKLOAD CORRESPONDING TO 320 TONS/YEAR

TYPE OF MACHINE | MACHINING AND SETTING | TOTAL WORKLOAD NUMER OF
TIME (hours/year) (M.T.+S.T.) (hours/y) MACHINES
M.T. 135,410
LATHE MACHINES 138,003 79
S.T. 2,593
M.T. 15,876
GRINDING MACHINES 15,135 9
S.T. 259
! M1 19,366
MILLING MACHINES 40,431 23
S.T. 865
M.T. 25,693
| DRILLING MACHINES 26,844 L5
| 5.T 1,151
M.T. 8,423 l
SLOTTING MACHINES 8,794 5 i
! 5.T 371 [
I ;
M.T. 8,617
GEAR CUTTING 8,919 5
MACHINES S.T 302
M. T 6,992
THREADING MACHINEY 6,992 4
! S.T. -
—
| M.T. 9 r
SPRING MAKING 41 1
MACH [NES S.T. 32
MLT. 7,614
WEIDING SETS 8,584 h
S.T. 970
TOTAL - - W7




FABLE 53

i PLANT AREAS (m2)

-d's

Product.: 1993-94-95

Service a- [Uffice area |Product. Covered a-| Gatekeeper Total Outdoor Total
rea (ground|(lst floor) larca(ground|rea in the lodge covered areza area
floor) floor) main shed area (m2)
m2) () (m2) (B) (m2) () (m2) (A+C) | (m2) (D) (m2) (A+C+D) |(m2) (E) | (A+C+D+E)
lst PHASE
Install.:1/7/19381 - 462.5 462.5 2,090.5 2,553 160 2,713 14,135 16,848
31/12/1982
Product.:1983-84-85-84
Jud PHASE
Install.:1/1/1985 - 462.5 462.5 3,886.5 4,329 160 4,489 12,359 16,848
30/6/1986
Product.:1987-83-89
[
3rd_PHASE
Install,.:1/7/1987 - 912.5 G12.5 7,628.5 8,54! 160 8,701 8,147 16,848
31/12/1985%
Product.:1990-91-92
4th PHASE
Install.: - 912.5 912.5 7,628.5 8,541 160 8,701 8,147 16,848

*66ul opjeq 2 1Iybaoq



PABLE 24 @ DETALL OF' PRODUCTION AND TRAINING PERSONNEL

(NUMBER OF PEOPLE REQUIRED)

PLRSONNEL 1981 ) 1982 1983 ) 1984 ] 1985 | 1986 | 1987 | 1988 | 1989 }[1990 |1991 [1992 | 1993 | 1994 | 1995
Training - - 46| - - 43 - - 89 | - - - 178 - -
MACHINE
WORKERS
Activity - - - 46 46 46 89 39 89 178 178 178 178 356 356
Training - - 23 - - 6 - - 10 - - - 39 - -
AUNTLIARY
LVURKEKS
Activity - - - 23 23 23 29 29 29 39 39 39 39 78 78
101AT WORKERS - - 69 69 69 118 118 118 217 217 217 217 434 434 434
Training - 1 - - - - - - - - - - - - -
SUPERVISOR
Activity - - 1 1 1 I} 1 1 1 1 1 1 1 1 1
Training - 5 - - - - - - - - - 4 - -
FOREMEN .
Activity - - b) 5 5 5 5 5 5 5 5 9 5 9 ?
Total. PRODUCT FON - 6 75 75 15 124 124 124 223 223 223 223 444 444 444
Trainlug - 4 - - - - - - 4 - - - - - -
TRAINERS
Activity - - 4 4 4 4 4 4 4 8 8 8 8 8 8
TOTAL [RAINERS - 4 4 4 4 4 4 4 8 8 8 8 8 8 8
J p 4

-oe

pleq 2 1y6ioq
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LABLE 95

DETALL OF STAFF AND MANAGEMENT - (NUMBER OF PEOPLE REQUIRED)

b -2

‘66u) opjeq 2 1ybaoq

e e S — - R
PLRSONIEL 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
GENFRAL MANAGEMENT 0.5° 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SALES MANAGER - 1 1 1 1 1 1 ] ] 1 1 1 1 1 1
ADMINISTRATION MANAGER - 1 1 1 1 1 1 1 1 1 1 1 1 1 1
FLCHNTCAL MANAGER - 1 1 1 1 1 1 | 1 1 1 1 1 1 |
TOLan MANAGERS
(except G.BL) - 3 3 3 3 ] 3 3 3 3 3 3 3 3 3

T Training - 3°° - - - -] - - ) 1+ - - - 2++ - g
ADMINISTRATION
SECRETARY
CILERKS

- Activity - - 6 6 6 6 6 6 6 8 8 8 8 12 12

Training - 1°° - - - - - - +0,9 - - - ++0.5 - -
DRAFTMEN
Aclivity - - 2 2 2 2 2 2 2 3 3 3 3 4 4
Training - 1°° - - - - - - +0.5 - - - ++0.5 - -
PRODUCT LON
FLANNING
CLERRS Activity - - 2 2 2 2 2 2 2 3 3 3 3 4 4
NURSES - - 1 1 1 1 1 1 1 2 2 2 2
T01AL CLERKS - 5 11 11 11 1] 1l 11 13 16 16 16 19 24 24
|
luTAL STAFF &
MANAUGLEMENT 0.5 Y 15 15 15 15 15 15 17 20 20 20 23 28 28
whMAKES ° Forecast arvival act 1/7/1981 ; 90 porecast arrival at 1/7/1982 ; + Forecast arrival at 1/7/1989

vt Foreoast

arrival

al

1/7/1993




TABLE 56 = COST OF BUILDING (thousands of SP)

1st Phase
(Installation

2ud Phase
(Installation

3rd Phase
(Installation

1/7/81-31/12/82) 1/1/85-30/6/86) 1/7/87-31/12/88)
Additional Total Additional Total Additional Total
1. Production area 305 305 260 565 550 1,115
> FFy o - SOTV] 3
2. Oszxpe and service 715 215 _ 215 205 420
area
TOTAL 520 520 260 780 755 1,535

‘-de

Pleq d 1ybioq




TABLE 57 — CO8T 0OF PRUODUCTION MACHINERY,

UTIIITLIES AND FACILITLES (thousands of SP)

b - ]

WH“NM;;E Eigécm- ' wmﬂ?nd.;has¢ 3rd Phase
(Installation (Installation (Installation
1/7/81-31/12/82) 1/1/85-30/6/86) 1/7/87 - 31/12/88)
Additional Total Additional Total Additional Total
1. Machinery for spare
parts including handling 845 845 595 1,440 1,330 2,770
equipment and tools
2. Machinery for plastic
accessories including 190 190 80 270 165 435
moulds
3. Alr contitiouning 210 510 130 340 330 670
system
4. Electrical svstem 455 455 295 750 715 1,465
5. Other urilities {(water
supply, compressed air 160 160 70 23¢ 165 395
system etc.)
6. tachinery ard fixtures
for training 55 55 - 55 55 110
TOTA 1,915 1,915 1,170 3,085 2,760 5,845

*66ul opjeq 2 1ybioq



TABLE 38 - .—\N.\I.}’_’l‘l(l:\l DEPRECTIATION SCHEME (thousands ot 5P) . c
' 0
q
—_ 2
Total De- ~
1983 | 1984 | 1985 [ 1986 | 1987 |1938 {1989 | 1990 {1991 |1992 {1993 | 1994 {1995 ||preciation | =
(000 SP) ®
~ - o
Land st Phase | - 50.8 | 50.8 |50.8 | s0.8] s0.8] 50.8| sc.8| s0.8) so.e! s0.8] 50.81 50.8 610 &
and 2nd Phase | - - - - 28,91 »8.9] 28.9| 28.9| 28.9| 28.9| 28.9| 28.9| 28.9 260 Y
Buildings 3rd Phase | - - - - - - - 125.9 {125.9 [125.9 [125.9 | 125.9 | 125.9 755 o
— [ 1]}
-}
L. Sub-total land and | _ 50.8 | s50.8 | 50.8| 79.7 | 79.7{ 79.7 | 205.6 | 205.6 | 205.6 | 205.6 | 205.6 | 205.6 || 1,625 ﬂ:
buildings s
Fenine st Phase | - |159.6 [159.6 {159.6 | 159.6 {159.6 {159.6 | 159.6 [ 159.6 {159.6 [159.6 | 159.6 [159.6 || 1,915
an e 2ud Phase | - - - - {130.0 | 130.0 {130.0 {130.0 | 130.0 | 130.0 |130.0 | 130.0 |130.0 || 1,170
et 3rd Phase - - - - - - - 460.0 | 460.0 | 460.0 | 460.0 | 460.0 { 460.0 2,760
2. Sub-tota! equipment 159.6 |159.6 |159.6 | 289.6 | 289.6 | 289.6 | 749.6 | 749.6 | 749.6 | 749.6 | 749.6 | 749.6 || 5,845
e T
3. Sub-total Consultant’s 10.8| 10.8 | 10.8] 10.8] 10.8| 10.8] 10.8| 10.8] 10.8| 10.8| 10.8 ] 10.8 130
fee (lst Phase)
PUe=oper= o phase | - 9.0/ 9.0| 9.0/ 9.0l 9.0| 9.0] 9.0{ 9.0 9.0] 9.0 9.0| 9.0 108
atironal .
Expen— 2nd Phase - - - - - - - - - - - - - -
-pet 3rd Phase - - - - - - - 7.0 7.0 7.0 7.0 7.0 7.0 42
ditures
4. Sub-total pre-oper= g 9.0] 9.0 9.0{ 9.0 9.0l 9.0 16.0] 16.0! 16,0/ 16.0] 16.0] 16.0 150
ational expenditures
TOTAL ~ 1230.2 230.2 [230.2]389.1 { 389.1 | 389.1 | 982.0 | 982.0 | 982.0 {982.0 | 982.0 | 982.0 | 7,750
1 |




TABLE 39 — SYNTHETICAL DEPRECIATION SCHEME

(thousands of SP)

f Total De-
1983 ] 1984 1985 1} 1986 1937 19488 1989 1990 1991 1992 1993 1994 1995{ preciation
('000 SP)
f
i Capital Ist Phase - 230.2 1230.21230.21 230,21} 230.2] 230.2) 230.2} 23C.2| 230.2} 230.2] 230.2| 230.2}) 2,763
)
§ Expen- 2nd Phase - - - - 158.9{ 158.9| 158.9| 158.9| 158.9] 158.9 ]| 158.9| 158.9| 158.91 1,430
i ditures 3rd Phase - - - - - - - 592.91] 592.9| 592.9| 592.9] 592,9| 592.9| 3,557
i TOTAL - 230.2 1230.2 ] 230.2 1 389.1 | 389.1 ) 389.1{ 982.0] 982.0 | 982.0] 982.0} 982.0) 982.0{ 7,750
t

e de

*‘66ul opjeq 3 1ybaoq



TABLE 60 — PHASING OF INVESTMENT (thousands of SP)

Total
1981 1982 [ 19831 1984 { 1985 198G | 1987 1988 | 1989 } 1990} 1991 {1992 1993 | 1994 ] 1995(] ('000
of SP)
Land & building
cqulipment and 1,559 531 265 - 1,216 70 | 2,604 703 351 - - - - - - 7,600
counsultant's fee
Dyoa— “atl
Fre-operational 13 95| - | - |- - |- - - |- 18 - | - | - 150
expenditures
TOTAL 1,872 626 265 - 1,216 71 1 2,604 703 375 - - 18 - - - 7,750

‘wde

*66ul opjeq @ 1ybioq




TABLE &1 - EXPENDITURES FOR

PERSOLNEL

(thousands ot 5

Personnel

1989

1990

a.l.) Workers
a.2.) Supervisor
a.3.) Foremen

.
o

(G218 301

o to |

oW

o .
N oN

a) TOTAL PRO-
DUCTION

b) TOTAL TRAIN-

ING
c.l.) General Mgr
¢.2.) Managers
c.3.) Clerks and

nurses

§
»
1994 1995
390.6 | 390.6
2.5 2.5
18 18
409.3 | 409.3
14.4 14.4

¢) TOTAL ADMIX-
ISTRATION

6 6
10.5 10.5
28.8 28.8
45.3 ] 45.3

S

‘66ut opjeq @ 1yb1o0q



TABEL 62 = Tulal OPERATIONAL EXPENSES {thousands ot b_li)

e

!

|
l

|

1933 | 1985 | 1985 | 1986 | 1987 [1988 | 1989 1990 1991 1992 1993 1994 1995
*I:: :f;'i‘l*f“' 34.30 168.6 | 172.8 [ 176.2 1335.5 | 338.9 | 342.2 657.6 659.7 661.8 975.9 |1,290.0 |1,292.1
e [ . S
tost ol Lac3] 22,044 2004 ] 2204 s2.e | an.e | 4206 76.0 76.0 76.0 106.7 122.0 122.0
utilitices
Cost af raln-
“::‘ ‘i“:f] - - 38.3 1 38.3 | 61.7 | 61.7| 61.7 116.9 116.9 116.9 175.4 233.8 233.8
coltsump
acatertals
“"““":1‘ , 0,00 40.0] 40,01 40.0 | 40.0 | 40.0} 40.0 50.0 50.0 50.0 70.0 70.0 70.0
CHPpUllse s
P \ill'\' - - - . -
A;‘vrn;i'rl’lﬂlx:-l 110.5 110.5] 110.5 [154.6 {154.6 | 134.6 | 253.3 256.9 256.9 256.9 463.0 469.0 469.0
e i —_
]
LOIAL 22900 341,57 38400 143105 | 634.4 [637.8 | 739.8 {1,157.4 [1,159.5 [1,161.6 |1,791.0 (2,184.8 |2,186.9
|
N S L

‘-de

‘66ul opjeq @ 1ybioq
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TABEL 63 - TOTAL INDUSTRIAL COST (thousands of SP) AND UNTTARY INDUSTRIATI COST (thousands of SP/ton)OF Ll
SPARE PARTS ®
- o
)
o
1983 1984 [1985 {1986 |1987 |1983 |1989 |[1990 [1991 | 1992 1993 1994 1995 Y
5.
ost of raw materials 78 156 156 156 312 312 312 624 624 624 936 1,248 1,248 Q
(7]
- . - a
Expenditures for prov oo 3 | g7 3| 67,3 {111.4 |111.4 |111.4 |200.5 |200.5 [200.5 |200.5 | 403.0 | 403.0| 403.0
duction personnel
Cost of malintenance,
consumption materialls 12.2 19.0 ] 51.6 51.6 88.7 88.7 88.7 |164.0 [164.0 |164.0 253.2 326.9 326.9
and of utilities
T?;Zl industrial 157.5 |242.3 | 274.9 |319.0 |512.1 |512.2 |601.2 |988.5 |98s.5 |988.5 |1,592.2 |1,977.9 |1,977.9
«
Production (tons) 40 80 &0 80 160 180 160 320 320 320 480 640 640
tuitary induserial 3.94] 3.03] 3.4a| 3.99] 3.200 3.20] 3.76] 3.09| 3.00] 3.09 3.32 3,09  3.09




!
’
TABLE 64 — TOTAL INDUSTRIAL COST (thousands of SP) AND UNITARY INDUSTRIAL COST (thousands of SP/ton) OF
PLASTIC ACCESSORIES
1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 1994 1995
Cost of raw materials 6.3 12.6 16.8 20.7 23.5 26.9 30.2 33.6 35.7 37.8 39.9 42,0 44,1
Expenditures for pro- o 4 o4 [ g3 1 63| 6.3 6.3] 6.3 6.3] 6.3| 6.3 6.3 6.3 6.3
duction personnel
Cost of maintenance,
consumption materials] 2.1 3.4 9.1 9.1 15.6 15.6 15.6 28.9 28.9 28.9 28.9 28.9 28.9
and of utilities
Tg;zl industrial 14.7 | 22.3 |32.2 135.6 | 45.4 | 48.8 | 52.1 | 68.8 | 70.9 | 73.0 | 75.1 77.2 79.3
Production (tons) 15 30 40 48 56 64 72 80 85 20 95 100 105
Lg:giry industrial 0.98! 0.74] o.81| 0.7.| o.81] o0.76] 0.72] o0.86| o0.83] 0.81| 0.79] 0.77 | 0.76

Remark: Plastic department personnel has been considered as follows:-

1 Forcman; 4

machine workers

and

1 auxiliary worker,

*66ul opjeq 3 1ybioq
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TABLE 65 = TOTAL INVENTORY VALUE (thuusandq_ﬂf SpP) 55
o

-

' D

1983 1984 |1985 {1986 |1987 |1988 | 1989 |1990 |1991 [1992 |1993 |1994 |1995 -y

(-]

Finished goods 5.

8 39.4 | 60.6 |68.8 | 79.8 |128.0|128.0 | 150.4 | 247.2 |247.2 | 247.2 | 265.6 | 247.2 | 247.2

(spare parts) :g
Finished goods 4901 7.40 8. 7.40 130 12.2] 115 17.2| 16.6| 16.2 ] 15.8| 15.4 15.2 *

(plastic accessories)

a) Sub Total

Finished goods 68.0 76.9 87.2 141.0] 140.2 | 161.9 [ 264.4 | 263.4 | 263.,4 | 281.4 | 262.6 |262.4

Fas
&
.

w

1o
(%]

Raw materials (spare parts) 22.5 | 45.0 ) 45.0} 45.0 | 90.0] 90.0 | 90.0 [165.0 {165.0 |165.0 | 165.0 |165.0 {165.0

Raw materlals (plastic 2.0! 4.0 40| 40| 6.4| 6.4 6.4] 8.0| 8.0| 8.0| 80| 8.0l 8.0
avcessories)

b) Sub Total raw materials) 24.5 49,0 49,0 49.0 96.4 96.4 96.

173.0 {173.0 {173.0 |173.0 | 173.0 |173.0

i~

¢} Sub Tetal maintenance &) 38.3 | 38.3| 38.3| 61.7| 61.7| 61.7 [116.9 |116.9 |116.9 [175.4 | 233.8 |233.8
consumptlon materials

‘f:“i ey value 68.8 | 155.3 | 164.2 [ 174.5 | 299.1 | 298.3 [ 320.0 {554.3 [ 553.3 |553.3 [629.8 | 669 4 |669.2
Increase in the total o . , ) .
6.8 | 86.5]| 8.9 10.3]124.6 |( 0.8 21.7 [234.3 | (1.0)] - 76.5 | 39.6 | (0.2)

inventory value




TABLE 66 — SOLD QUANTITY AND REVENUES (thousands of SP) § E{
o
©
[ 1983 | ' ! =
{ 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 ;'
{
Sold spare g
parcs 30 70 80 80 140 160 160 280 320 320 480 640 720 -
Lrons) .
o
Sk)ld Pla— 5.
stlc acces= ), 25 40 48 50 64 72 76 85 90 95 100 125 Qa
sories «Q
{tons) .
Trained 40 68 76 84 92 100 108 120 128 136 144 152 160

persons (N°)

ROSS REVENUES
‘OO0 of SP)

fﬁiiz 450 |1,050 11,200 1,200 |2,100 |2,400 |2,400 |4,200 |4,800 |4,80 |7,200 | 9,600 10,800
.

Plastic 32.5 52 62.4 65 83.2 93.6 98.8 | 110.5| 117 123.5| 130 162.5
ACCYsSSsoriies

Training 8 13.6 15.2 16.8 18.4 20 21.6 24 25.6 27.2 28.8 30.4 32

atal Gross
Revenues

o~
to
-
o
@]
[O8]
-
o
1
(%)}
—
w
o
o~
-
(V%)
o
[pe
.
o]

471.0 }1,096. 1,267.2 11,279.2 ] 2,183, 4,936,1 | 4,944.2 ] 7,352.2} 9,760.4 [10,994.5

-

ntal Net o 6,31 1,085.1 {1,254.5 | 1,266,
aevenues

. |

PU

2,161.,6 | 2,478.2 | 2,490.0 {4,273.6 ] 4,886,7 | 4,894,8]7,27/8.8| 9,662.8[10,884.6




TABLE 67 - WORKING CAPITAL (thousands of SP)

w-ds

: y ,
1983 11984 1985 1986 1987 1988 1989 {1990 1991 1992 1993 1994 1995

Account 39.3 | 91.31105.6 | 106.6 | 182.0 | 208.6 |209.6 | 360.2 411.3 412.0 612.7 813.4 916.2

reczivable

lnventory value | 68.8 [155.3 [164.2 | 174.5 [299.1|296.3 |320.0 |554.3 | 553.3 | 553.3 | 629.8 | 669.4 | 669.2

Ag¥a;2§)$?§T;"t 7.0 | 14.1 | 14.4| 14.7 | 28.0| 28.2| 28.5| 54.8 55.0 55.2 81.3 | 107.5 | 107.7
e L=

Working capital | 115.1 |260.7 |284.2 |295.8 [509.1 | 535.1 |558.1969.3 [1,019.6 |1,020.5 [1,323.8 |1,590.3 [1,693.1

[ X1

Working capital | 1451 1145 61 23,5 11.6|213.3 26.0 23.0411. 50.3 0.9 | 303.3| 266.5 | 102.8

1acrease

*66ujopjeq 3 1ybioq
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TABLE 68 — FINANCIAL COST (thousands of sSP) EE

o

5

i19b‘1 1982 19873 1)84% 11,985 1986 1987 1968 1969 11990 1991 1992 1993 1994 1995 E

-1 l o

Cumulative 5.
capital 1,872 {2,498 b,763 2,763 3,979 4,050 16,654 {7,357 17,732 7,732 7,732 7,750 7,750 7,750 7,750 o
payment (T}
.

Iaterest on
capital pay- 149.8 199.8| 221.0 221.0f 318.31 324,00 532.3 588.6] 618.6] 618.6 518.6 620.0 620.0 620.0 620.0
ments (a)

H:§§;:%1 - - 115.1) 260.7] 284.20 295.8 509.1 535.1] 558.1| 969.3 |1,019.6]/1,020.5[1,323.8 {1,590.3] 1,693 1
— 1

I
lnterest on
wvorking - - 13.8  31.3] 34.1] 35.5] e1.1l 64.20 67.0] 116.3 | 122.4] 122.5| 158.9| 190.8| 203.2
vapital (b)

anctal cosc
{interest)
(a + b)

352,41 359.50 593, 652.8 685.6} 734.9 741.0 742.5 778.9 810.8 823,2

I~

149.8; 199.8] 234.8] 252.3

|
lotal tfin- i
i
\




-y
* O
q
Q
=4
TABEL 69 - TOTAL FINANCING REQUIRED (thousands of SP) o
o
0
L
o
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 | 1992 | 1993 |1994 1995 Er
o
Total capital °
otal capital i, 995 5 1626.0 | 265.0| -~ 1,216.0 | 71.0 | 2,604.0 | 703.0 | 375.0| ~ - |8.0] - - -
expendicures
Increase in
working - - 115.1 | 145.6 23.5]11.6 213.3} 26,0} 23.01/411.2{50.3] 0.9 ]303,3]266.5(102.8
capital
Hlul@um 149.8 1 199.8 _ - - _ _ - - - - _ _ - _
cgulity
ngal . 2,621.81825.8] 380.1 | 145.6 11,239.5 82,6 2,817.3]729,0(398.0(411.,2|50.3]18.9303.3]266.5|102.8
Flnancing




‘ABLE 70 = PROFIT AND LOSS ACCOLNT (thousands of Sg)

v

; 1983 1984 19835 1986 | 1987 1988 1989 1990 1991 1992 1993 1994 1995
- Total oper-
ational  249.1 341.5 384.0 431.5 634 637.8 739.8 [ 1,157.4 | 1,159.5] 1,161.6] 1,791.0 | 2,184.8 | 2,186.9
vxpenses
’ i:gi““‘al 214.8 252.3 1524 359.5 5973, 4 652.8 685.6 734.9 741.0 742.5 778.9 810.8 823,2
De- . . - 230.2 230.2 230.2 389, 389.1 389.1 982 .0 982.0 982.0 982.0 982.0 982.0
preclation
Sub Total 483.)2 §24.0 966.6 |1,021.2 {1,616 1,679.7 | 1,814.5] 2,874.3 | 2,882.5| 2,886.1} 3,551.9 | 3,977.6{ 3,992.1
ncrease in
inventory  68.8 86.5 8.9 10.3 124, (0.8) 21.7 234.3 (1.0) - 76.5 39.6 (0.2)
value
otal cost 415.1 737.5 957.7 | 1,010.9 | 1,492 1,680.5{1,792.8] 2,640.0] 2,883.5| 2,886.1| 3,475.4 | 3,938.0| 3,992.3
Eiv«nufs 466.3 {1,085.1 |1,254.5 | 1,266.4 |2,161.6 | 2,478.2|2,490.0) 4,279.6 | 4,886.7| 4,894.8] 7,278.8 | 9,662.8 |10,884.6
russ “
Profit 51.2 347.6 296.8 255.5 669, 797.7 697.21 1,639.6 | 2,003.2] 2,008.7]| 3,803.4 |5,724.8] 6,892.3
{Loss)’
¢

eods

*66ut opjeq 3 1ybioq




TABLE 71 - CASH FLOW Ghousande of

SP)

‘ads

. r T "
- 1981 | 1982 | 1983 | 1984 | 1985 ;1986 | 195, | 1988 |1989 | 1990 | 1991 | 1992 | 1993 1994 1995
B xed
f?fiii_ 1,872 626 2%5.0] - [1,716.0] 71.0|2,604.0] 703.0| 375.0| - - 18. - - la,778.5)
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