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1. GENERALITIES 

1.1. Scope of the study 

Scupe of the present study is : 

a) to assess th~ feasibility and the profitability of a new central 

workshop for the manufact•1re of spare parts and accessories for 

the Sudanese textile industrJ 

b) to make recommendations on the rationalization of maintenance 

equipment in the Sudanese textile industry. 

1.2. ~ethodology 

We shall follow this scheme tn the present studv 

assessment of tbe present situJtion as far as spare parts, accessories 

and maintE:nance service requireri•_:nl.S in the i,1cai te:-:tile indu::_;trv art: 

concerned 

- evaluation of the future si.tu.::iti.on up tl• 1995 

propnsals concernin;.:' the improverneri.t of maintenance sc:·rvLce 

- propos;.ils concL'rning i.ncre:ise of local span: parts manufacture and 

cormncnccra•~nt of manuf:icture of acccss•Jries 

- preliminary project ior a new central mcch:inical workshop 1.Ji th annex

ed training centre for mechanical workers 

- selection of the most suitable location for trH~ new central workshop 

l'Valuatidn of inVl'Stment anJ internal r.1tc nf return 011 thl' proj1_;ct. 
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1. 3. 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 in Sudan were visited and 

meetings were held ~ith the following: 

1) Representative of Picanol Loom Manufacturers 

2) General Manager of Kosti Weaving Factory 

3) EDP Manager an1i Mechanical Chief Engineering of Sudan Textile ~!ill 

4) Representative of Gardella Loom Nanufacturers 

5) River Transportation Corporation 

6) Representative of Generalimpianti Main Contractors (1st meeting) 

7) Cot tor T12xti le :ti 11 

8) Khartot1m Central Foundry 

9) Khartoum University \.!orkshop 

10) International Spinning and Weavin~ Company 

ll) Port Swbn Srinnins Company 

12) Rt'presentative of Generalimpi.:rnci ~Iain ContL1ct.c·c::; (2r.d :n~l.'t.i:1._;J 

L3) Blue Nile Plastic Compuny 

14) Kh;1rtoum Polytecnic Wor~ shop 

15) Sudan Railway Corporation 

L6) Plastic Sacks Company 

17) Vocational Training Centre 

18) Red Sea Spinnin~ Company 

19) Shendi Weaving Factory 

20) Mechani.cal Chief Engineer 1Jf i\bu-:-J3ama Kenaf ~:;H.:t,iry 

21) Blui.! ;{ile Spinning and Weaving Company 

22) \foc.l M.1dani Spinnin;~ .m<l We av i.n;; C<Jmp,rny 

23) frit•ncbhip Spinning and Weaving Factory 

24) Earth Moving Corporation Work;;hop 

Li) Khartoum !Jnivcrsity Testing Lahor:.itory 

26) ~larwging Director .1f Sharaf Group 

27) Hui ldin;r, and C.unstruct ion Corporation W(Jrksh<ir 

28) :1.inngin;; Director Pf Cottnn Tl·;<ti Le Mi 11 

29) Sp inning and t·/pav i rig Institute 

W) [{cprescnt:itives of Private Textile St~r.tcr 
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2. PRESENT SITL'ATION OF THE PRODUCTION MACHINERY I~ OPERATIO:\ N~D ================:============================================= 
8F.l~G !~STALLED IN THE SUDANESE TEXTILE I~DUSTRY ================================================ 

2.1 Descript:on of the production machinery 

At present there are 17 textile factories in Sudan, which 

process cotton, Kenaf and manufacture plfistic sacks. 

Some of them.'.lre Govern:nent owned (Spinning & Weaving Coroora

tion under the authority of Ministry of Industry), and the 

rest belong to private groups as is shown by the following 

private 
factories 

'~lJVernrr:ent 

t.)\• . .'t1t2d 

factor:es 
L;t.1i_,, 

faLtories 

cotton t'ac:toric:s 8 
-7 _______________ T ____ _ 

Ken;_if II 

plastic s:1ck " l 

Tut.:il factories 8 9 1 .• 
L / 

The cotton sector is hy far ti1c most imi"'rt:rnt st•ctor ln til<' 

A great nurnber of sma 11 cotton [ai:tor i.es h:1v" bt.'l'n ,,r11up1•d 

3. 
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2.1.1 (cont.) 

cotton 

Kenaf 

On going into further detail we have the foll0wing sh~re-out 

of looms: 

0 of looms 0 of looms Total n n 
private in Go\·t. owned 0 of lOO!!lS in n 

sector sector 

factories 5,230 2,!+20 7,650 
II 

60 60 
plastic sack II 

280 280 

Tot;:il ··
0 

nf looms 5,230 2,760 7, 91.JO 

Looms for cCJttcrn ci.ccount for about 967 ;.it r.1e tctal nw:1ber qf 

looms in oper;ition. Looms operating in thl' pri•:;1te fact0ri.es ,,. 

count for ;ibout 6Sl, ot the tot.al nu•ai.wr uf Juc'Tls in llpvr:ition. 

The l:orrcsp·Jnc.i in;:; fig11res cn:1L~ernin>; :-p i.ndl e.-; :.ir2 a.-; f._, l ! ,1ws: 

n ° of spin d l es n ° of s r i. nd 1,, s 
in private sector i.n Govt.owned 

sector 

Total. 
n" of spinLiles 

------------------·-----------~-

cott1-in factories 1 :12 '900 24,000 

Kenaf ,, 
1'200 1 ' :'. 00 

plastic sack 
,, 

Total n° of spindles 182,900 25,200 ::mi,, 1 oo 

- -----------~---------·- --------- ---------~-- -----------
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2.~.1 (cont.) 

:! • l.2 

Plastic sack manufacture does not require a spinning depart

ment. Spindles for cotton account for about 99% of the total 

oper~ting spindles. 

The spindles operating in the urivate sector account for about 

88% 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, weavi~g and f i11i~hing departments of the 

operating factories. 

Manufacturers are many and from many countries (11 countries) 

A wide variety of '.'.lachinery is utilized: this is <i serlu'1.:i 

handicap as re.~ards our proble'll of loc:i.l ~am:facture nf soare 

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

contract for supply of production 'll:WhinL'ry h.'.ls :Jcen si'.~rH~d. 

Thus, 8 new te:<tile fa.ctorit>s :inl~ .2 <'Xpansi<lrl prnjt:cts fur 

existinz factoric-s ·.vill have bet.'n cu::rpL• ;-cd hv tli::_•-'!:d _ __:__:.r_ 

19i)2, it the time wrwn our new centL1i worlc;frnp is t,1 com-

mence activity (seL table 2) 

At that tim(• the situation will be a:; follows: 

a) factories 

i--------------

! cot.ton LH:tories 

pl.J.st ic :;ack " 

Total factories 

private 
factories 

L l 

11 

11 

2 

1 

factnr it'~ 

2 

-------------------------------------------
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2.1.2 (cont.) 

b) looms 

cotton factories 
II Kenaf 

plastic sack II 

Total n° of looms 

n° of looms 
in private 
sector 

6,570 

6,7'.JO 

n° of looms 
in Govt.owned 
sector 

2,900 

120 

280 

J,JIJO 

Total 
n° of looms 

9,470 

120 

280 

9' 370 

Looms for cotton wi.lLaccuunt [1_ 1 r:Jbout 967: uf the total operating looms. 

Looms operating in the private factories will cL1ver 3lJout 67.~ ot th._• 

total operating looms. 

c) spindles 

Cotton factories 

Kenaf II 

plastic sack fl 

Total 

n ° o ( s pi nd 1 es : 
trl private 
sector 

n'' o[ spind l.c'S 

in Govt.o\.;ne<l 
sector 

213 ,000 

2 '!~I)() 

'f,Jtal 
n ~ ,1f 
sp i.ud le:; 

~l'i3,900 

556,300 

Spindles for cotton wi 11 ar:ro1mt for abo11t ')92 uf the tot;i I uperat i ng 

spindles. About 617, of the total urwr<lting spindles can tw considerl•d 

as covered by those spindles operating in thl' private sPctor. 
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2 .1.3 

The factories in operation and under installation are 

shown in Table 3. 

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

that most of the factories in operation and under instal1.::ition 

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-~00 K.m. from 

Khartoum. 

Out of the rema1n1n~ four one is in Port Sudan (1,000 Km. 

trom Kh.1rtour.J) and the othc;:- three .1re VL~c; Lir ~ru::1 

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

The ,;ituation is similar for tlll~ factories under inst:il L:-,ti,m 

coo: 18 out of a tut,11 of 25 factories in operation trh.i u11,kr 

installation are locatt•d 1n the Jbove :uea arcund Khartou!:I. 

Three of the!ll .:tre in Port Sudan, the r2::iainin..; f,wr ;>re 

located very f.::ir fro::i Khartoirn. It i.s also t,1 be nute;J that 

out of the lfl factories in the Kh:1rtou'11 ;.ire:!, 

i.n th<' town, 8 along !Hue Ni.le b1•fore t::l1arco1rn1, .!. a:on~ t:1t.e 

'.·ii.],. b•:forc.> !Zhartu11m, 2 diPw~ tlk :·;i [._, al°t.l~r ~~h.trtn•u:\ r plu~.; l 

·~ r cm r (l f ~; r:1 a L 1 fa c: t, J r i c s J i. s t r i b 11 t:, · ci u n i f o rm I y i n t he 

in cl1,'1ptl'r 7.5.J. when thP site sel,~ction .,[th'-' W<ffksh,1p 

ts considered. 



-------
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2 · 1·4 · ~~£'.!iL£L~I?.i::!::!i::!!L'.!!~£!!i::!~EL~~£!!_£E~E£i::!S_'.!::!~-~::!~~E 
installation 

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 56~ of the installed spindles 

have been constructed by three of them (SAC~l, TEXTI~!A, PLATT). 

2.1.5. Q~£~il_£f_~~~~i::!S_~~£~i::!~EY_£~£!!_~E~E~£i~g-~::!£_~~~~E 

installation 

:.{e have elaborated the data cc!nc..::rn.in.-; wc.'1ving ~1acninL'.ry 

instailc:d Ln Sudan in the same W'1Y ,rnd for the saml' puqH1s<'. 

There are 10 :;iaJor manufacturers plus :1 ~:-oup ,.,,- :n.1nv s:n;1L1 

mar'uL1cturers (r.1ost of them are Jaµ.:mPse), )/''. of the 

i nstal Led loums have been constructed bv thr·~e ,)f there (:~urt'.1-

roµ, Picanol, Tuyc<la). 

Since looms rwed a compar:itively hi.~h nur.1lwr of new spare 

parts we havv concentratc•d out attention on them. 

Therefore we have r:ollc<:>tv<l det.1i.ls conncrnirH~ the rmJd<!lS 

of the most import.int looms u1 SIJ(Lln i. .e. Pic:tnl'l anct 

Northrop (see tables 6 and 7). 

8. 
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2.1.6. (cont.) 

') ') 
~ ..... 

2.2.1 

Of the Picanol looms 1,560 machines out of a total of 2,300 

are of the same model (President Dipll)mat). This is a 

significant piece uf data for our study. 

Of the Northrop looms, we have to consider that 1,810 machines 

out of a tot:J.l 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. 

Present condition and utilization of producti~n machinerv 

~!ore th;.m half of the production !'lachinery in the S11d;:inese 

textile industry (52Z of th~ installed spindles and s~; 

of the installed Looms) is J years or Less than ) years o tl:. 

'.fo:.;t of the production machinery is th'2rct·'r.: quite ne<..:(:;,_•e 

The re!":laining installed spinJlcs a:e sh;1rcci out :1s f0Llm,.,s: 

Similarly the rem.Jining insL:illed l1rnms are shared ()ut .JS 

fol lows: 81: are bet;·:t.·en !1 and 10 years (' Ld :md J:-;;7 be t· . ..-cen 

11 and 18. 

Hence a large part of the installed machinery (17l of the 

spindles and 387, of the looms) ;11ay also bl: rL;1L:c.:d •t11itL' 

soon. 

9. 

Wr~ shall take this cousider::ilion into account · . .;h,!n diSl'Ussi11'.~ 

the future Jl!ve!.opment of rhe S11<lal1t!SC te:~ti~e industry (Sl!t! 

Ch3pter 5). 
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2. 2. :2 

2.2.3 

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

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 implement:itionof the planned spinning mills, the 

Friendship Textile factory is not abl~ to run more than 

15 hours/day 

b) since 1976 the Abu ~a.:.ima Kenaf Factory has bec> n run,11:-:;; 

only 3.8 hours/d.:.iy in all its depart~ents 0vcraging 

re~aining 6 months). 

This is due to ins11fficient SU\•ply 1)t ::-:n·: s:i.tcrial \[~t:~:.if). 

This situation needs to be resolved as soon as possible by 

the Covern'T!t.:nt. 

It i.s to be hopL:ri th.:it srun they wiil h,. runni.n.: f1:r :Jt Lc:ast 

15 hours/day. 

We P<"rf1)rm12<l n11r eva lt1Jt i.on of eff ic i.1:ncy tnr tl1.. fac tori .:s 1.;c 

w~re able to vi.sit. 

These evaluation::> of efficit>ncy :;hnttid b.: co::1p<.1red ' . .:i.th the 

attainabl.e ,_•fficicncy in spinnin~~ (abo11t Ys:·~) :rnd tn W!.':lVJrh'. 

(about dOI'.). 
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2.2.3 (co;it.) 

Considering an average of the evaluated efficiency, we can 

say that in spinning, the efficiency is more than JO~ below 

standard and in weaving about 40Z below standard. 

Efficiency, however, differs greatly from factory to factory. 

In fact we have seen oniy 2 really efficient factories, at 

international standard level. fhese two factories, belon~ing 

to 2 different private groups, are: 

- Cotton T~xtile :I.ill, which is the ffil)St ef[ici.ent fo•t0ry we 

visited in Sudan, and Madani spinning and Weaving 
fact,,ry. 

In general, the situ.-.ition 1s wurs(· til · .. ;cav1nc; th:1n 1n :>rtnn1w; 

In 0 1Jr opinion this !.S dlle to greater d ;ffiL·:1lt ies ;is r>:''.::;r(~s 

maintenance service in weaving than in spinning. 

Th•~ l!!lportanc•..! of :nai11tl!nance scrvicl~ in cnnncct~on t.;i.Lh, ffi.-

ciency wot:l<l lJ,~ confirmed by th~· fact that »fficic·ncy in the 

and for th•~ Blw· :ii.le Factory). 
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2.2.3. (cont.) 

In the Government owne.! sector efficiency is low both in 

an Jld pl.int like that of the ?l.::istic S.:.icks (o. (:1bout 35'.; ia 

WL~ving) as well as in a new factory like the 3hendi Wea 

ving FaLtory (weaving efficiency not more tha~ 40%). 

In our opinion this is due to the fact that in the Gover

nment 01.med sector, besides maintenance, al 1 the other factors 

harr:pering efficiency (such as organizati<rn and personnel 

qualification problems etc .• ) are more serious than in the 

private sector. 

~e have discussed all the fact0rs hamnerinz effici~~ry in 

Ch.:;ptt;;r J. 

12. 
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3. PROBLD1S Ai.'lD CAuSE S CONNECTED \..'ITH THE FRE SEN':' .1 TILIZATION OF M.ACiUNERY 

3.1 

3 .1.1 

============================================~~=-~~====================== 

ln this chapter v;e shall give a brief pict"r..: .,,= what we think are 

the problems, the reasons, and .:he cause::; cielermining the low pro

duction efficiency in the Sudanese textile industry. 

Our present study wiil concern only the tirst five points, which will 

be fully developed in th~ remaining chapters. 

Problems 

Everywhere in all the factories visited we noticed many machines 

that were idle due t0 shor!age of spare parts. 

::Jpare parts at present are mostly irnport~d (see follrn .. :in; p.1r:1. 

Delivery terms are sometimes very Long; for instance frcr.-1 sume 

Countries (like China, Czechoslovakia, etc.) where there is a 

fully centralized planned er:onumy, purch.:ise and rrcduct:i.on 

procedures are long and complicated. 

[t normaily takes about two years tn get spare parts from Chin2. 

Moreover prices of spare parts are in ;;encral hig:1 i.n ccrr:pJ.rison 

with prices of new machines. F;_1ctorivs have <liffic:ult~' from an 

economic point of vil'W in buying all the spa;-e parts th•:y i;..rould 

--. 1 T \ 
I ~ L• j._ J 

need considering tC'·O the larlje consumption of spare parts wv have 

found in Sudan in comparison wi r'.1 consumption in t 1c c:eVl· lL1 fH2d 

Countri cs. High consumption of spare p;.irt:~ is not so pecu ii ar to 

Sudan: we have come across this si.tu;.1 tion i.n many undcrdt.·vPL1 rwd 

Countries. It is a din~ct const·qu<:nce of low efficiency of the 

maintenance scrvict:: and o [ the poor '{Uai ific.:itiun ut :ruir•tL·nanc'L' 

workers (see rara. 'J.c.:J ;md '3.1.';). 

Finally th1!re ar1• f~nauci;il ··onstraints, hecausL' ttw Covermr.cnt 

"1iShl'S to limit e:<pcrt of foreign cur;-cncy whLch is neccs~ary to 

pay for spare parts. 
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3.1. 2 

3. 1. J 

Local production of spare parts has been developed to overcome 

the aforerr.cntioncd difficulties (see par.J.graph 7 .1.) 

Local production is carried out both in the small 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 tave even seen aluminium often utilized instead of cast 

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

the metals; machine tools ;.ire rarely in good conditiun (see 

Chapter 4.). 

The Lack of availability of the right r;1w materi;.ils Ls mainiy 

due to financial limitations by the Government; the insufficient 

technical level of processing is mainly du~ to the poor quaiiii

cation of maintenance workers and low efficit:'ncy of the '.113intt'n.:rncc: 

service, specifically of the workshop annexed to the tacteoric::: 

(se~ following parns. 3.1.J and 3.1.4). 

Lo~ e£fi:;:i~n.£':y_of m.1intcnance service 

We were not able to obtai.n statistics concerning the infl1wncc 

of the bad maintenance service on the ~ro<luction machine shops, 

but we were able to notice durin~~ our visits to the sheds thut 

many rn:.ichines were not running <luc to di.soq::~mization of •1:.:.iintc-

nance service. 

Machines fn:qucatly brc;1k d•)1 . .,;n and rcpuii: work 1s mostly dl'l:iycd 

and, moreover, not done properly. 

This is due mostly to insufficient equipment 1n the lo,·al wur'.~

shop wlwre repair work is c:arriPd out (see ch.:iptl'r 4), and to 

luw qua1ificatinn of maintenance personnel. 

This l..:ist point wi 11 be discussed in para. 1.1.IL 

We have indicated n'mr•<lit•s for improvement of rr.aint:enanr:e scrvtce 

10 t:hapter fi. 
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3.1. 4 

J .1.5 

3. l. 6 

Very many ':laintenance workers have insuffi•:ient qualifications. 

Many of them are even illiter3te. 

Vocational schools are scat ce and train only a few r eop le from 

the textile industry (see para. 7.5.1.1). 

Moreover, pr&ctical personnel training by the contractors during 

installation of the single factories was often not so careful 

and accurate as necessary. 

We have indicate0 remedies and made proposals to i~prove mainte

nance workers' q~alifications in para. 7.5.1. 

In some private factories we have noti~ed that the management 

was obliged, bera::se of shortage of loc.:.!l qu:ilificd mainter:.:::nce 

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

In th2 textile industry there are acc~ssnr1es made er Gany 

kinds of material such dS IT!Pt:1l, plastic, wuoJ, ruhber, 1,•...lth,'r, 

cardboard, etc. 

Accessory consur:iption is also hi6h. 

The consequence 01 srhJrt.:.u.:;e nf accessories is sir1 ili..ir to th2t 

of spare parts: machinery at a standstill and decr~asc in 

production efficiency. 

V.e have seen many mnchines idle due to st10rt0~c of acces::;or1es. 

'or spdre parts, hi:.~i1 l'.;·:pL·11scs. 

Shortage of accessories is often due more to pour org:mization 

and planning than to economic and financial constraints. 

During our visits to tJ-.e factories we have noticed that evc'ry

where th.~re were frequ1~nt power failures. 

These greatly hinder production because dacage 1~ not limited 

to the production losses during interruption of power supplv, 
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3. 1. 6 

') , ... 
1 • I . I 

(cont.) 

but extends up to re-attainuent of standard efficiency. 

In Wad ~'.adani power failures amount to a total of 5-6 hours 

per week during the dry se.:isnn but they reach 15 hours per 

week during the rainy season. 

The situation is even worse in Port Sudan where there 1s a 

permanent shortage of power. 

The installation of Port Sudan Spinning ~-1i l . 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 nece~sary 

power, has not eve~ been installed. 

Acc0rding to unofficial information power will nut be uvailah:~ 

for another 2-3 years. 

i\e gness that the ;:-iow•2r availability situ.:iticn 1s ;).Jd D th0 

distant Lir::ories like Abu Xaama, :;yala, Kadogli ;md :·ton1_;all<i. 

i-:e shall not go into furtiier detai 1 •Jn this rr,;.ittcr b,•cause it 

1s t;uts i<le t hl: :.;cupL' '' ( q11r study. 

Tran~;purt.-iticn is a great p rcb ll'ffi in Sud<:n, perh:1ps the bi 1~:·•·0; t 

problem hampering the industrial <levelorr:i<·nt of tlii:-; Countr::. 

It affects at present, and wi.11 nL"gative ly .1fiPct for mtiny !nur·.~ 

years, the local texti l.e industry as regards transport of r.'l'-' 

materials, transport of finislw<l gcH.Jds, transport of v·1riou:> 

materials in p<irticular of spare p;lrU; :m<l ciccessori~;; 

for tcxti le machillcry. 

In this par1graph, we> shall give a bri..:f description <~f tlH· 

prer;cnt si.cu;.ition as far as the loc;:ii railway, r.1ads, rl'<•.·r 

and a 1 r tc1nsport ~.;ystem are c.:onccrnc>cl as wel1 as infur:'!ation 

concerning near future, ir.ai.nly in conn~'cti.un with the c-tse 1n 

question. 

This informatinn •..rill he uti.li.zed tn para. 7.;.) (11lant sitl' 

se lee ti on). 
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:.1.7.l 

J. L 7 .2 

3.l.7.2.l 

Railway system. 

Table 10 is a map showing the present railway network in 

Sudan, consisting of 3bout 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 unJer installation, exceptfour: El Dueim, Kadogli, 

Tonj, Mongalla (Gae' ow 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

way tariffs in Table 11). 

In Table 12 we have shown distance by rail:.;ay of towns with 

textile factories from Khartour;; and \\;:id ~:adani. 

On this basis, we shall propose and discuss Khartoum and ~ad 

~!adani for location ,Jf our new workshor f,Jr loc<il manutac:turi.ng 

ot textile industry spare parts. 

Road network. 

The highways in Sudan .Jre really only normal asphalt~d rc•:lds, 

which have a total width of 7-8 m, are rractic'1Lle tLr<J1L~hnut 

the year and arc quite suitable for fast traffic. 

Table 13 is a map showing all the existing hi.!:hw;1ys .:hich 

total abo11t 1,000 km as follow;,; 

1) Khartoum - Wad M:idani 170 kms 

2) i.:ad Madan i - E 1 Ced a ref 2 30 kms 

3) El Cedar~f - Kassala 220 kms 

4) Port S11dan - Haiy a 210 kms 

5) E 1 De leng - Kadogli 120 kms 

6) Khart1)11n; - Cdetna (in dirl'ction 

to El Durim and Kcsti) 'JO kms 

TQ[AL 1,000 km> 

=:::.=::::::===== 
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3.1.7.2.1 

3.1.7.2.2. 

J.1.7.J 

(cont.) 

By 1981 the follwoing sections of high~ay, now under 

construction, should be completed: 

1) Kassala - Hai ya 350 l 11S 

2) \-:ad Madani - El Damazin 330 kms 

3) Sennar - Kos ti 120 kms 

4) Khartoum - Kosti (remaining part; 

via Geteina - El Dueim) 260 kms 

TOTAL 1,060 kms 

========= 

Transport tariffs by truck vary from 6 to 8 pi.1stra/ ton 

per km. 

Tracks are not asphal te>d ro<.ids and some are practicabit: 

throughout the year, whereas others only during the drv 

season. 

Table 14 shows both kinds of trac~ marked differently in 

the regions neighb·.iurinz to Khartoum ( ~:liartoum, El Ct.·zi Ll, 

Blue r;iJe, Kassala, White Nile, Northern Kordofan and 

Southern Kordofan). 

River transport system. 

Tabl•2 15 shows tbe present n ver transport sys tern Ln Snchn. 

idthough rivers in Sudan are generally n:ivigable, the nver 

transport system at present is of minor importance in the 

Sudanese transport system as a whole. 

There ;ire only two sections servict>d throughout th12 whole 

year: 

l) Kosti - J11ba about 1.,400 kms 

2) Karima - Dongola ahout 'JOO kms 

TOTAL about 1,700 kms 

====;.::=========== 
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3.1.7.3. 

3.l.7.4 

(cont.) 

The other three sections are serviced only from July to 

October: 

1) Khartoum - Kosti 

2) Es S11ki - Er Roseires 

3) Kosti - Gambela (Ethiopia) 

TOTAL 

about 

about 

300 kms 

200 kms 

about 1, 100 kms 

about l. 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 Ni le and then Bahr El Ge be 1 and about 

2 days from Karima to Dongola. 

Tariffs vary accurding to the gouds carr~~d (and lhe distance 

covered) - See table 11. 

Air transport system. 

i:.:~ shall not be taking the air transport system into account 

for our purposes, due to the high tariffs. 

For example we have for the following typi~al conn~ctiuns: 

1) Khartoum - D:imazin 

(air dist:ince 480 kms) 

2) Khartoum - Port Sudan 

(air distance 6h!) kms) 

3) Khartoum - Juba 

(air distance 1,200 kms) 

tariff 13 P1./k~ ~ 27 PT/ton x kr 

tariff 20 PT/kg~ 30 PT/tan x k~ 

tariff 14 PT/kg - 28 PT/tun z kr;. 

Air tariffs ~ire abl)ut 10 times higher ch;:m railw;1y tariffs 

and about 5 times hi~her than road tariffs. 
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3.1.8 

3.1. 9 

J. l. 10 

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. 

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

stable industrial working class. 

People often change their type of job according to srr:al l 

salary increases (see also para. 3.l.ll). 

They are unable therefore to improve their initial low ~ualif ication. 

fruit of poor schooling, hy '\m the job" tr<iinin,; sir.cc th<'y 

are not rrcperly supported by supervisors (see alsu . 11·a. 3. l.10). 

Ly prud:rctillll ,•tficiency. 

This point is also not part of 011r present .'Jssignr:1t..'nt. 

In Sudanese textile factories supervision in thl~ procillction 

sector is scarce. 

Supervisors normally do not know what their mau1 ducies are. 

They should instruct workers as to the right way to operate, 

g1ve them advice when they haV!~ probl.ems and then control Llnt 

the workers really do Eolluw in~;tructions. 

They of COllrSe shollld know their jotJ rcrfectly .:md they shuuld 

spend 90% of their working time m•ar r'lachines and workc•rs. 

Or: the contrary, workers are mostly neglected and supPrVl!iors 

spend most of their time sitting in the1r offices. 
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3. 1. 10 

3.1.11 

~ ') J._ 

(cont.) 

Al 1 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 ~at 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.). 

\{e shall not go into the matter. however, because it is l10t 

covered in our assignment. 

Causes 

fhe aforementioned prob 1 err.s are generated b'.· the ·;;er.er;d s i cu.::iticn 

in Sudan and therefore they can only bP solved ~radually. 

Sudan is an underdeveloped Country. In 1973 per capita inc0me 

was as follows: 

- population (thousands) 

- gross domestic product 

(mi 11 ion SP ) 

- per capita income (SP per capit:t) 

on 1,341 

90 ( L' qui v a le 11 t to ;.i bu u t 

180 US Dollars) 

Sl!dan has a very short industrial trildi ti.1..in; in fact th'' indu:-;trial. 

sector was practically non-existent ueforc l9C:,6. 

From 1966/67 to 1971~/75 the contribution of the indu:Hrial S•_·,:t:.ir 

-----------------·····------------------
( 0 0 0' 
. ) Census of Population - 01!partment of Statistics 

~ationnl Income Division, :tinistrj of NationJt Planning: 

Averagv between data conccrnin~ 1972/1973 and 197J/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 8.4% in 1966/67 to 15.1% 

1n 1974/75 (see Table 16). 

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

from 4.5% in 1966/67 to 9.2% in 1974/75. 
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4. ~~~~~~r=~£r~gr£~~==g~=~~~g~Q~=~~Eg!~~=~rg£~r~~~~~~=~~2=~E~~~=~~~r 

~1Q~~~g~Ig~£~~=~Qg!E~~I 

Repair, maintenance and spare part manufacturin~ are carried out 

with the same equipment: almost all the textile factories co'1.sidered 

have their own mechanical workshop. 

Thew or k of major importance is repair, then maintenance and 

finally spare part manufacturin~. 

Only the following three factories have their mm foundry (see table 

- Khartoum Spinnin<=s and Weavin~' Factorv 

- Sudan Textile Factory 

- Cotton Textile ~ill 

;-lost of the tcxtiL: factories c.:itT'.' out part or thci r repair .:r:ld 

m:iintenance work in their O\..'Tl workslt'.lriS and ;iart ~n other loc.:il 

workshops (see table 17). This is th;.' cas,• in the fo!L1win; r-., ... ,cffi•:·~: 

Sinnar Spinnin~ Mill 

Khartoum Spinnin~ and Weaving Facturv 

- S;1dan Textile Factory 

- Blue :·li le Fae tory 

- ~bdani Spinning .:md We:avi.ng factorv 

Red Sea Fae tory 

- Friendship Textile Factory 

- Abu '.'J,qama Kenaf Fac-tnry 

- Plastic Sacks Company 
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4.1 (cont.) 

The Nadani Spinning and Weaving Factory utilizes the workshop 

of Blue Nile Factory, which belongs to the same group (Shar3f 
Group). 

The Cotton Textile ~fill constitutes an exception. Its workshop 

is fully equipped. The Cotton Textile Mill is completely self

sufficient as far as repair and maintenance work is concerned. 

We came across a singular si tuati·:m in the .-al lowing six weav

ing factories: 

- Shendi Weaving Factory 

Kosti Weaving Factory 

- El Du~im Weaving Factory 

- Mongalla Weavin~ Factory 

- :'>Jyala \·:eavirn~ Factory 

KadogLi ~caving Factory 

ThesP WPaving factories, whirh .'.lre all identical. have their "~'11 

workshops. but, for many reasons, these '.vorkshors are not ru~ni.n•,; 
(lack of qualiZied manpowPr, lack of ton1s. etc.). 

/._ 2 S;-:i.irc p;:irt !1:1m1facturing 

Alr:1ost al 1 the local tcxti le factories import •.1st ,11 t!1,:i.r 

sparf' parts (we would say from 70 to 907). 

For det.-i i ls see para 7. 1. 

The Cotton Textile Mill constitutes an exception also .1s L1r as 

spare parts are concerned because their in ten Li.on ts Lei i::lil<irt: 

only a 1,1inur part of tikir .,;p.1rc part rt'qt1in,,1'l~11ts (wt.! wo:tLd S:l\' 

1111Ly :20:~), whilst t:iiL'Y r,:i I l 111:1rn1!-;1cturc r.1p:;t ot- th.· sp:irv !':irts 

tn(_·y rl'.quirc (i.e. ;;er:·) t!il'.m:;1:l. 1:L·s i11 tl1L·i r foundry and wori: ·ti 
:, ''fl. 

24. 
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4.2 (cont.) 

The rest of the Sudanese requirement for spare parts (fron 10~ 

to 30~ according to our evaluation) is produced in Sudan. We can 

divide the local textile factories up into 3 groups (see table 

18). 

1st group) factories which have their non-import~d spare parts ---------
:ill manufactured by their own wnrkshr'pS, such as:-

- Khartoum Spinning and i.:eaving Factory 

Sudan Textile Factory 

- Cotton Textile Mill. 

These factories prefer to manufacture 3parc parts by the~s~lvcs 

rather than have them made hy other 1ccal worl~shops. for t:1e :=~'l 

lowing re:1sons: better quality and faster deli'1ery. 

Of course these factories have hetter cqui Df'l'd '.,·orkshons th.::1 t·~H' 

other factories. 

~~i_8!Z~e) factories which manufacture part of th~ir spar2 narts 

in their mm workshons an<l hav•' the rest m<dc b\· •ltrh'r L'cal • .. :nri<. 

shops, such :is: 

- Sinnar Spinning Mill 

- Red s~a Factory 

- Friendship Textile Factory 

- Abu Naama Kenaf Factory 

- Plastic Sacks Company. 

~.!::~_:.;£~~~) factories which ha•.re th·:'ir non-ir:1portl:d sp:1re p:1-::ts 

all. manuf.'1ctured by 1o-.:a1 work;,ilops, such as: 

- Blue Niie Factory 

- M.J<lani Spinning and \·h~avin?, r:actory 

- Shcndi Weavinr; Factory 
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4.2 (cont.) 

- Kosti We:iving Factory 

El Dueim Weaving Factory 

Hongalla ~~eaving Factory 

Nyala Weaving Factory 

Kador;l i h"eaving Factory 

The first two factories in this group have onlv small workshops 

for repair and maintenance work. 

The remaining factories in this group, as we have already said, 

each have their own workshop but these workshops are at a stand

still. 

.'...J Foundrv .tnd \-,·ori:shop maC'!iinc:rv ln. orieratir>~ Sud:rn.:sc t·~,:~tilc: 

4.1.l 

fac:tori es 

Fntrnci r ie s 

Only t!ie followin~ three opeL1ting SucL1:wse t.cxti!e L1cturil's 

have their mm foundr·.·: 

- Sudan Tt?:-:ti le Factorv 

- Cotton Textile ~ill. 

The third is not yet however in opPr:ition c.!11<' to the• fact th:1t 

at prPSf'nt the Cotton Tcxtil,~ ~till is still cons11::1£n.~ its initi:JL 

stock of spare parts (sPe table 19). 

Al 1 three f,111rn!ries are capab!t> of prclC'CS:>i.nc; •';Jst irnn. al:H'.'tr.:1n1. 

br:1ss ;111d hronzf~. Al! three foundr1es ii::ve thC'ir o•-1n wnc:r;, n ;1:1r~,·rn 

section, hut no 1.:.ibor;:itoriw:;. 

We reckon tlicir presC'nt total rrodriction to b,~ .1bout '.'.) L1ns/ve:1r, 

•.-:hi di is verv J imi ted. 
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4.3.2 

In table 20 we have shown details of workshop machinerv in the 

operating Sudanese textile factories. 

Considering the most important machine tools such as: 

- lathes 

milling machines 

drilling machines 

shaping machines 

- grinding machines 

a total of ~o. 90 machines is reached. Only the four major 

factories (~hartoum Spinning F"actcry. 

Factorv, Cotton Textile ~ill and ?riendshin TcxtilP ?~ct0r~) 

lnve their own hL1-.:)(snith si,C1p. 

0'1ly one factory (Cotton Tex ti le ;.rill) has its m.--n heat tre:it-

ment dcpart~ent for metals. 

As we have al ready said. t!12 • . .:orkshops in the ,,t •tLT .-; i :-: ;.;L'.:v ;.:; : 

r".:ictc1ri1·s :trL' not worL:in~. 

The rc:n::iinirn~ work:;hops z1n· runnin; on l'llc' "'ni:t, L'XC,'nt th'-· >-;qJ;il 

Textile> :-!ill !.Jhich is runnin~ on twt> shifts. 

1n the workshors. 

!4-.-'t ~1arhin~rv in the most imnort.int foundries L~nJ r . .;nrk~hcps Sf1 r~;1n.: tht) 

Snd:rnr'.SC tc>:-:tilc ind11stry 

Fnundrics ---------
We have considcr0d ~h1> following five frnind;~i,·s u-, ~;.· till' ::1Q';t 

import.mt fo11ndries :'i•'rving tfw S11dancs<' t1.•::r-il·~ i11J11~:trv (s,•f.' 

tahle 21) 

;i) - Khartoum <:enr-ral Fn11ndry 1 n Khartown ~;nrth 
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4.C..l (cont.) 

b) Sudan Railway Corporation's Foundry in Atbara 

c) River Transport Corporation's Foundry in Khartoum 

d) Earth ~loving Corporation's Foundry in Wad ~tadani 

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 metallurgi~~l 

laboratory, but the latter is out of order. 

Sudan Railway Corporation's Foundry mi'.~ht also h3ve a sand :abor.'.!tory. 

All :::hese foundr:.es rrobably have chcir c·.m 1,·occ.icn pattern S<.'c::101~. 

to be about 2.100 tons/year. 

Out of this quantity only s:: (<ibout 100 t,rns/yc3r) ts ~r0b.~1hl\T . -

aside for :::!le Local textile industr'.'. 

its prod11ction from 500 rnns/vcar to 3,l100 t()nsivc:1r. 

ticlll.:irly in wor:.:in~ :!ore for the local textile: in-:!tistr':. 

b) Sudan ;{ai1way Corpor3tion's Foundry: the•; arc very hu~;:: ir. s:1tL:;r·; 

in~ the internal necessities. They have an expansion rr0~ra~ t• 

better sati.c;fy the internal requirements. 1-le Jo iwt tl1in;: ti:,•·: 

~an serve the local textile industry more intensively. 

c) River Transport Corporation's Foundrv: at prC'·;cnt they hav1· !ll' 

c;ist iron foundry,whi ch is thP 1110s:: ne<'.l':;sary for rn:1rn1[.u:t11r,· of 

spare parts for tc::t i I,. m;1r:h invs. 
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4.!+.l (cont.) 

I , ') 
'-f.~.-

'Ih:!y plan to install a new section for cast i~on for internal 

needs. 

In any case we do not think they 1.re interested in takin:; on 

more work for the local textile industry. 

d) Earth ~oving Corporation's Foundry: they have a small foundrv 

which is suitable only for big pieces according to their re

quirements (large bushings, large crankshafts, etc.). This 

f·iundry is not suitable for our purposes. 

e) Building and Construction Corporation's Foundry. 

They have at present a very small foundry suitable for heavy 

work. They have also expansion pro~rams for intenw.i ne,~es:;icc .. 

and industrial sectors other than textile. 

:-:e do not think this t'oundrv could be of ::rny use for fu::urc' 

programs concerning the textile industry. 

tant workshops serving the Suda11.-·s12 t1..>:·:tile indust:rv (SL't' t.-ib](· .!:'.); 

a) - Khartoum Central Foundry in Khartoum ~orth 

h) Sudan Railway Corporation's Workshop in :\tbar.1 and rn n1:1rtu11:'1 

c) - River Transport Corporn t ion's Workshor in Khartoum 

d) - Khartoum Polytechnic's \.fnrk:.hop in Khartoum 

e) - Khartoum llniversity's Workshop in Khartoum 

f) - Khartou1•1 University's Laboratory in Khartoum 

g) - L:irth ;.foving r:orpor:ition's Workshop in Wad M.1c!:mi 

h) - 8uilding :ind Construction Corporatl.on':; ::c>rkshop in Kiiartou;n 
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(cont.) 

Considering the most important machine tools such as: 

lathes 

milling machines 

drilling machines 

- shaping machines 

grinding machines 

a total of ~o. 234 machine tools is reached. 

All these workshops are running on one shift except for Sudan 

Railway Corporation's h'orkshop, which is working on three shifts. 

We reckon that about 57, of the production of these workshops 

is their present total production for the local t0xtile industry. 

a) Kh:irtoum Centr~,l foundry: the local twrkshor, conncctrd tu th..:.· 

foundry was installea in 1971-72. 

It is q 11ite active ~n.:.! eff~c"ient, but it is t>.11;1~itt~-d to th1: 

mam1f:icture of :ner.h~mic:.i L pieces c.1st 1 n the loc::i l tl·Un<l rv 

(mainly \·later VD.lves and fittim;'>). 

think t h <l t they will t<1ke nn more ·.vorl: in tht~ future 

for the local textile industry; 

h) S11dan Railway Corporation's \forkshop: in Atb;ir:i 1.;cirkshl"P rh0:; 

are kept b11sy meeting their internal r<>quiremcnts. They h,1ve 

an expansion program, since at present th•'Y arc nmnin:-; Pn thrrl' 

shifts, but just for internal rwuls. KlL1rtoum work'->hop i-' ,'quippvn 

with special izcd machirwry not suLtablt' [or 11ur purpo~;cs. Su we 

<Jrc not of the opini0n that future ~~par1• part production f0r the 

local textile indu:;try will increase. 

c) River Transport Corporation's Workshop: most of the wcirk:;hnp is 

vPry old 00-40 ycalli old). But the major handicap rcP,:1rd i r11; i11.:rc·:1~;L• 

of spare p.:irt produrtion for the local t£'xt·il,· indu:;try !s thl' 

hurc;H1cratic attitude of its management. Thc·y ;;rt• :ibsolutt•l.y 1111-

intercsted in making any effort to ,;ervc other Corpor.1ti11ns. 
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4.4.2 (cont.) 

d) 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 onlv for training 

activity. 

The management of this workshop has no motivation as regards 

any industrial production; 

e) 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 machinerv is not even sufficient fur the~r t<.:.1.ching .1ctL

vity, so \,·e do not think their sp.-cre p;irt :Jro~uctio!l inr th.; 

Local textile industry will increase; 

f) Khartou!n Eniversity's T.aborat;iries: th~'-' navf' onl.v ;i :~,er-'i_:i:i,··tL 

testin~ laboratory :md a met.<1 lur~ic.:11 l:lbor<tnry. These f:ici-

li ties an~ m0stly for teaching ~lcti•:i.t~; !Jut oOIT:•:·ti".'L'S :1lc;n :'or 

tests for the loc.::il industry. Thesf' f<1ci 1 itics .'Z-\11 iw :1ti 1 i:'.eod 

only :15 '.mbsidi.try in our case; 

g) Earth ~ovin~ Corporation's Workshop: this \·10rksi1t1p 1s erp1i:'!H'd 

with heavy ma('hinery suit;d,Je for m.1:mr'.1ct11re of L:ir~e parts 

according to thPir nf'cessities. On ttw cnntrary \,:c neui Lic;ht 

machinery for small pieces. ~iorcover their worklnac.l pct·~1it;, 

them to •vork [or out.sid1~ Cirr:is only durin 1~ the 1wrtod from 

Octo:)er to July. Sn we do not :inticipat.~ :1ily :;r•·.-tt•~i- s1woort 

from tl11::n in th.:.' l:utun~; 
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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 years old. They have an expansion 

program but just for their inte~nal needs and for manu

facture of a few specific items to be sold by them on the 

loc.:il market. 

So we do not deem this workshop to be of interest in exp.:ind 

ing production of our spare parts. 

32. 
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5. DEVELOP~fE'.l:T FORECAST FOR THE SUDANESE TEXTILE 1~Dl'STRY UP TO 1995 ================================================================= 

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 co~cerned. 

5.1 Textile firms licensed by the Ministry of Industry 

In table 2) we have :isted 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 fe~ 

years is about J0,000. 

The total ne~,· spindles to be installed is about 1 • 1.no,000. 

This means tripling the present m 

instalL1tion. 

B11t nohodv can 2elie.re ::t:.:sc~ f:i;!Ui.:"cs, consiJerin~ it tuoi( .:ibout :=o 
years to install about 10,000 looms anct )ii0,000 :;pindl2s. 

~{c <lo not think thr~s~· licenses will entail anv real coCT.J:ittr.wnt from 

the applicants. 

j.2 LS '-'ear t<'nt::iti.ve nLm for SudCJnr:sr: cryttnn tl'xtile industrir:s 

Th~., plan was carried or1t in 1972 hy the ~~ini:;try of Tndustry \>ith 

U~IDO's assistance. 

This pl.tn is good as regards methorlolor;y !iut it is old. Tts c0n·esnon 

dencc with the actual situation is weak. It ca;1 he utiliz12d onlv for 

somC'. historical data. 

Th[s pLrn is nm-: under !"evision but we were 1in.-tblc to obtain :rny L:1-

form:ition concf~rning the L1tl'st edition. 
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5.3 The n year 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) f~~Ei£_EE££~£Ei£~= 
(historical data) 

b) !~~Ei£_£E££~£~i£~: 
(target) 

c) ~~E~-~~~~~~~i~~: 
(target) 

1971/72 .... 90 million meters 

1976/77 ... 152 million meters 

1982/83 ... 308 million meters 

1982/83 .... 29,7 tho11sa!1d tons 

d) E~~-£2!E2!:!_££!:!~~~E!i2!:!: 0990) ... 2'34,000 tons 

(tctrget) 

These data are incomplt'U' and we thLnk dls•J l:1r•:;cl.:; ovcr-t•valu:1tL:d. 

In :my case th(·Se data cannot: help us in ::1akin1.1: a force.1st :is to 

how nim~y looms will be ninnin:~ in Sudan in 1995. 

5.4 Analvsi_s of the hi:;torica1 tn'nd of the in:;tnl1ed loom:; .rnd ·~··tc1-

Since there is a lack of rc1iablr:> official dat;1 conccrr11w; t.h,~ 

t£~xtil12 plants that are to be insteilled tn S11dan i.n tlic• f11tttrL', we 

are obliged to make our own forecast. 

What is o[ most interest for our p11rros1•:. 1 s the trend ,·on<:L'rn; n1~ 

installed lonrns. Tl1at 1 s why looms nL''·'d spar0 p:irts :!lore> th:l!l :rny 

other kind of te:-:ti le madd rn·. 
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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 

m1n1mum square method. 

In 1983 the number of looms installed (10,111) will be three times 

more than 11 years before. that is in 1972 ('3,537) and .qbo11t twi··e 

more than 7 years before, that is in 1976 (about 5,700). 

We shall now JeRl with the problem of extrapol.J.tion. 

From many rreetings with peooic r.-:orkin~ in thf' t,'xtile f[Lc1d in 

Sud:m we have received :rn inJic.:i.ticn of 20,0\() 1.Joms in·ota'. led lH· 

1990. 

It seem;; to be :i r0asonable forec.J.st, not too ii1.·e:•1 rit is «Gr".1;_ ~11lt 

of the official. datum), achif'•1able hec;ms•' it r::c:rns :ipprc~:·:i.n:1t:«ly 

dout1im: the installed looms in 6-7 ye:irs as in the pru:,·dir1'. <'c>ricd. 

is only able to cover ahout half of the internal mark~t. 

Linear interpoL1tion brings to 2n,953 J,rnr:1s by l<JtJ5. 
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6. PROPOSALS CONCERNI~G IMPROVE:!F.NTS D1 PRESENT REPAIR A~D :fAT'.\TE::A:.CE =================================================================== 
SERVICE AND Sl.'GGESTIONS FOR FFTURE PLANTS ========================================= 

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 repair 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 rnor~ in the future than now, on the 

extern::il local work.shops for the followinQ; reasons: 

a) most of them have no machinerv suited to our puraoses 

h) most of them have a ht·avv work-load 1n connection with tlwi.r 01-.111 

requirements 

c) long distances and problematic transport systen 1.n Sudan 

d) bureaucr::itic difficultic,s: all the major workshnps h1c'l.on·.~ to di[-

ferent Corporations and there exists a cooperat i.on prohlt'm. 

So the only possible sol.ution for irnprover::ent of repair .-md mnintc11.-rncL' 

service is to strengthen and to improve efficiency of the ('Xi st in~ ~,·,nk 

shops annexed to the single factories. 

6.1 Propos:ils for tlie existing government <JWnc>d L1r:toric>s 

Th<~ most important point is to put 1n op£'.ration the 6 mech;ini1::1l '.·:ork 

shops annexed tn the 6 new weaving factories (Shcndi, Kosti, El Dueim, 

Mongalla, ~yala, Kndn1;li) ilS soon as pos:;iblc. 
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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 suggestions are as follows: 

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

weavinr; factories with proper tools, blacksmith shn,), !ir':it treat-

ment ~acilitics. w~ldin~ sets and weldin~ machine for ~iller po~d~~s. 

The relevant expenditure L~ limited; 

h) to install in the workshops of the re:TJatn1rn: C1:-vcrn:T1·_:nt nt-:n•.•d 

factories sTTlall bl.:lcks:nith shons, :>imrle hc.1:: tre.'.1t?c.Cit ~3ci1 iti·::>>", 

welding sets and welding machine for filler powder:,. The r(·ic'.·ant 

e:rncnd i tnres are 1 imi ted; 

c) to provide for training of th(· pcr:>onn,~L 1Jf th•' · .. mrksth1os i:1 th._• 

6 wcavin~; factories as soon as pos:,1ble thro11c;h the e::isti;i·.; v"-

cation31 centers; 

d) to improve the q11.'.liific~1tion of the personnel of th~ rer:i:1ininr; 

workshops in th1' Cc·,,rnmcnt ot.;TlL'd factories hy ;i :;v;,t,•!n:tti;· tr.1i:1-

in:_; program 

is running; 

onc:c the new ccntr:11 workshop,prupo!it'<l in p.'1r;i 7. ), 
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6.1 (cont.) 

e) to utilize the right raw materials in the correct way. 

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 neg:Jtiate prices, quality and 

deliveries with suppliers better than can the single small 

units. This, in our opinion, would be the right solution for 

raw material availability but practicable onlv once the no~ 

central workshop is in operation. 

h.2 Proposals for the existin~ private factories 

'fhe workshops in the private factories are in general well 2auiop0ct 

for repair and maintenance work. 

Only Blue :lile Factory t1as an undersized workshco. It al so scn·c•:': 

the ~facbni Spinnin~ and \\feaving Factnry. In our opinion it shouid 

be enlarged but only for repair and r.iainten.Jnct' cmrk. 

The '.Tlajnr problems concern manpower qualification :rnJ raw :n:1cc.-inL 

availability. We W(lulcl lik(' to sui~gcst, as in the prc·vious fli!Ll. tint: 

a) a systematic training of the workshop pt;rsonnel in r-hc' ne'.v 

central workshop be provided; 

b) the right raw rnat0rials be ntilizcd 1n thL· right way. Raw mau~rLal 

purchasjn~ co11ld be cc~ntralizcd in thP new <:L'ntral ,,..o(!<:~hop. 

6. 3 Pron•)~.:ils for the future pla21ts 

Proposals for the future plants arc as folluws: 

a) t"o install completely '.'!q11ipp1·d workshops for vad1 new pl :rnt with 

a completc assortment of m:whini> tools, incl11dirn; motor-rewindiw~ 

dcp:irtment, hl:irksmith :;hnp, Wl'lding sets (with ~·Jelding machines 

for filler powders); 
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6.3 (cont.) 

b) a foundry is advisable only in the case of very large plants 

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

c) technical assistance from the contractors is absolutely necessary 

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 l ~ - 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 technical documentation from the contractors is al;o 

rPquired. 

It would also hr ~dvisablc to have the hi~~cst lev,~l J~int0nance 
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7. PROPOSALS COXCERXISG IXCREASE I~ LOCAL ~~XUFACTrRE OF SPARE PARTS 
===========================================~===================== 

A);D CO~NP~CE~tEXT OF MAXl'F..\CTL'FE OF ACCESSORIES ============================================== 

Official data concerning present total consumption of spare parts in 

the Sudanese textile industry, as well as official data re~ardin~ 

present spare parts importation and production in the local ann~xed 

workshops, unfortunately are not available. That is mainly because 

most of the factories are new md they have no proper records concern

ing spare parts consumption. 

A lot of infomation concerning spare parts consumption and production 

in each single factory was collected, but it is inco:nplcte anc..'. not very 

r..;1 ia01e. Tlii s in(orm:1tion is use tu L for ;1;irt i..JJ i.ndi'~~ir:: i. Jn:> nut :-:.c1t 

Sudanese tc:·:tile ind,istry. 

1n Sudan. 

forci:..;n collntrics ;1s f.1r ;is product i_()n ,,f ;pare p::.rts 

In lhe l.i:..:~1t 1Jt the :1lH1'-'L' situation, many assumrtion:; anJ. c.:val11;1t~.Jns 

7 .1. Prcs12nt situ2tion CJ[ spar,~ part:; 

,\s::>umin:; th:1t : 

rel at i.<nl Lu lnum t·ll! t~'.ht - ,, . ..., - ._,) 

c) r;1t i.o of t h1..: lorim ~;p;Jre p;1rt 1·ons11mpt i•n1 tn the Lu,:al sp;;rL' 
parts crm:;urr.pt: i.on = l : l. '.) 
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7.1.1. (cont.) 

7. 1. 2 

- spare parts consumption 1n 1979 is: 

2 
8,000 x 1.2 x 

100 
x l.Srv290 tors(rounded off) 

spare parts production in the local annexed workshops in lg/9 

is evaluated as 20% of the total consu~ption (see preceding 

table 18) and it is therefore: 

?9 20 _ 0 x 
100 

= 58 tons 

- spare parts importation in 1979 is the difference between total 

consumption and local prnducti0:-i: 

290 - 38 = 232 tons 

Valne 

ASSU!!ll!16 that: 

b) avern~~ international pr1cc of spare parts for t~xtilc inJustrv 

i3, )00 SP I ton 

Khartoum = 15,000 SP/ton 

- t lie value of the spare par_~-~1-~1..:?..1_1med 1 n 1979 1 s: 

290 x 15,000 = 4,350,000 SP 

- _t:_he v;i Luc of the spare part:; m::~'.f;i~r::_i_r_c~~~ l 97<1 J_i1_L_h:_· _l..'..1~1_1. 
annP:-:cd workshnps is_: 

58 x 15,0011 = 870,000 SP 

232 :-: 15,0()0 = "3,.'~~o.ooo 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 follnws: 

Sudan Textile Factory 1,880 looms 900,000 
- Blue ~ile Factory 790 looms 400,000 
- Madani Spinning Weaving Factory 420 looms 300,000 

Total 3,090 looms 1,600,000 

By extrapolating to the 8,000 looms at present in oper.'.ltion 

SP 

SP 

SP 

SP 

we obtain an exp2n<liture of about ..'+,l'+0,000 SP, which ~snot ven- f.1r 

out .'.IS regards the precedin~ v.Jlue. 

The second can he :nadc as:;umin~ th:1t: 

a) avcra~e rost of one lonm = 9,000 SP 

b) percenta~e of value of thr yearly spare p:1rts consumntion on 

the loom vnlue = 4Z (~) 

in fact: 

9' 000 x 8 '000 ... 
4 

100 x 1.5 = 4,120,000 SP. 

This last value is also close to the valne of ~. 350,000 SP nhta£1w<l 

previously. 

(x) RPmark: thjs tn·~ans that I kg of :;p;1r£' p;1rt:; costs do11bJ,. tlut 

l kg of machinery. 
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7.2 P~oposal for increasing the local manufacture of sp.:ire 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 20~ of the total present spare parts consumption; 

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

:.n .1ver1:;1~ 20'."'. of their spare parts rcquir0ments; 

1) to build a new centt".:i.l workshop and to start m:rnufacturin~ sn:1n~ 

parts with the main purpose of .;r.:idual lv reduC'ill<:j ir;morcs 0f sp lrc 

parts to 157 by 1995. 

The third point will be discussed in al1 its .1s11ects. ~hc.> fir';t :rnd 

second points need no special discussion. 

He deem it hetter that ::;om(' caU·;'.oric,s ot span' parts conti:-ine to 

be i:nported from :1broad. We would estim.:1te these· sp:irc p:irt•; Li be 

15/; of the tot.11 consumption. 

These an:: 

a) sophi:.;tic:citcd mcch:rnic:1 I parts, obLain .. d thro11~h srcci :1 l teclrnn 

lor;i.t..>s (c.;;. some parr:s o( Schlafhor:.;t ;!tJtoconc·r); 

b) olPctrical and 0lectronic part:; 

r:) ordinary mr~ch:mical parts. t:h.1 t art' c1rns11r::ed i 11 ·;,:ry sm.i 11 

q11anti.tiP-s; it woul<l not be C'i:onomic.1Lly 1mrrhwhilP to mani1f.1ct11:-c 

these parts locally. 
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7.2.1. (cont.) 

We suggest local manufacture of widely used mechanical pa~ts, 

such as: 

1) shafts 

2) gears 

3) supports 

4) levers 

5) connecting rods 

6) springs 

7) parts obtained by automatic lathes (noc-standard washers, 

bushes, screws and bults) 

8) pulley 

9) rolls and girts 

10) cast bodv components 

11) welded body comnonents 

12) plain ~earin~s 

The Raw ~aterials fur the ahove parts wil! he: 

1) r.:1.st 1ron 

2) mal 1 cab L~ cast iron 

J) st<~ el 

4) aluminium alloys 

5) brass and bronzf' 

\Jc can cousidPr the fol lowing sizes: 

a) •J<>ry li:~ht p.irts from 0 - l kr., an aVc'r·1:'.'' O.fi k~ 

b) light p1rts " 1 - ] k~; " " 2 kf~ 

c) medium parts " 1 - 10 " " I).) k~; kn 
·~ 

<l) heavy part:; over 10 kg " " 12 kg 
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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 me::hanical groups would be as follows: 

1) shafts 147, 

2) gears 15/' 

3) supports 10% 

4) levers 157, 

5) connecting rods r.:,. 
)/, 

6) springs ')"7 

7) parts from au torn. lathe 7"l, 

8) ;Jul ley s 77 

9) ro 1 ls and girts 7':'. 

10) C;JSt body componL'nts 107'. 

11) welded hodv components ~"' );, 

12) n lain bearin~s )/'. 

Total 10'.Y" 

~ further partition 1n the <liffcrrnt raw mntcrials and tn the 

different sizes is contained in table 26. 

The percentage of the different raw materials 1s as follows: 

- cast iron 32.737 

malleable co~;t iron 107 

- steel Sl.25~ 

- aluminium alloys 1.')7, 

- hr1ss and bronze 2.57, 

To t~1 l 1007 
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7. 2.1. (cont.) 

Significant samples (1 or 2) for each of the different groups 

were cha sen 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 " " " " " 29 and 30 

3) supports " " " II " 31 

4) levers " " II II II 32 

5) connecting rods " " " " II 33 

(j) spn.ngs " II II II " 3:, 

7) p.:irts from 

;iutomatic 1athe " II II II II 35 

:'"3) i1Ullevs " II " " II '311 

9) ro 11 s ;:md ~i.rts no samp~es 

LO) cast body samriles art:> shc1' ..... -r1 in t.:thle 37 
component 

ll) welded body no s&:-r:p les 
component 

12) plnin brcarim~ sampl0s :re sh•_n.:n 1.n tabL0 ·3s 

[n the :J.bove worki.n;; schedules .Jll the ncccssarv t.~clmi.c:1l 

speci.fi.cat-ions for man11f.Jctur0 are given. 

'.'-!achininr; timl' (in deci:n.-iL hour:~) is for one pi(•,·e. 

Setting up time (also in decirn;:il hours) is for one lot of rncccs. 

1nJicat ions concerning the nur.1ber of i te:ns to he· produced :rnd 

avera;;e production lot are contained in par;1 7.5.2. 
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7.3 Forecast of spare parts sit~ation up tJ 1995 

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 development forecast in para 5.4 and the con

sumption of spare parts in 1979 (= 290 tor.s), the consunption 

over the next years will be as follo~s: 

198') 

1990 

3hO tons 

no " 

977 " 

Figures for each year up to t995 are g1ve11 Ln table 19 ~nj 1~ 

the dia~rarn of table 40. 

7.3.1.2 Loc.Jl prodnction 

7. 3 .1. 2. l T.oca 1 product ion by worl:shops .1nne:-:ed to the f Jct'.Jries 

Uc assume that 207, of t.:he tot;i1 consumption wi 11 continue to 

he m:innfacturcd by th(~ loc.11 workshops annexed to the f:L:t"orics. 

The riuantity will incrc:isP 1~rad11nlly from the prc:wnt )8 tons 

(1979) to the final fi'<;ure L95 tons (199)) accordin<; t:o the 

increase in the m•mbrer of instal1r~d looms (~ce <kt:iil in t:iblf's 

3 9-1;()-l!l ) • 
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7.3.1.2.2 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: 

31.9.1982: 

Jl.12.1982: 

1983: 

198~-l'fSi)-!9%: 

Ost rhast:: 

p rodur~ t :i_ O!l) 

l.1.1935: 

30.6.19%: 

1987-1988-!989: 

(2nd phase 

p roJuc ti 011) 

30.11. t9k7: 

"31.12.1908: 

1990-1.991-1992: 

Ord phase 

producti<>n) 

tender issue 

contract award 

starting point of equipment installation 

Ost phase) 

c~1:11plction of mountin'.~; takin:-~ (lVer t,_sts 

commissioning (lst phn_se) 

yP:ir - l shift) 

starti.rw point of equip:~ .. '11t i:1st:illati1Jn 

(2nd rhasc) 

commissionin7 r2nd phase) 

production :it sLmdard cfffric'nc,· (11)11 rnns/ 

year - 1 stiift) 

startin'.', pnLnt of equiprn,•nt i.nsLill;1tinn 

r·ommjssionin'. (Jrd piJ:1:;1•) 

year - 1 shift) 
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7.3.1.2.2. (cont.) 

1993: 

(implementation of 

4th phase 

product ion) 

1994-1995: 

(4th phase 

production) 

production at 507 efficiency of the 2nd 

shift (480 tons/year - 2 shifts) 

production at standard efficiency (640 tons/ 

year - 2 shifts) 

The above schedule is sho~1 in tahle ~2, to~0ther wich a trai~in~ 

schedule for supervisors and "1<1nJ10"-'f"'r, ;vhich h'i.11 1)e dis;:us::cc 

in detail in para 7.5.6. 

Production is shown in tables 39-41)-41. 

Production is f;radu::ill·r incre:isir.~ and 1-:i~l reach 1n 1_99; (~-'••.) ·-_,,,, 

y<c:1r, that is 657 of the tot:il cons1J::1pt-ion 0f ;pare pare:;. 

Tlk rroposcd schedule enlails hui.ldi.m~ the Il•'W ccntr-:11 '.mr:::-;lw:' 

a bi~ central work~;hop for the fo] lc1wi.n2 rc:1sons: 

1) technical rt'.asnn:": 

1.1 kno\.'-how: tlw n•."/ r·entral worksh0p must ac".w::11lat.:: 

l ., p0rs0m1el trainim~: it is not :;o e:1sv r,1 find suir.1hl1• 

rorsonnl'l loc;illv, ::>0 workC>rs will havf' U' hi~ tr:1!r1c·d 

gr:1d11al Ly on th,, ';pot. 

worksh0p than with ;1 l:1rg10 nne. 
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7.3.1.2.2. 

7.1.1.3 

(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 pro~~ct 

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

workshop is not too larse 

loc:tl textile ;_ndustry. 

Li"'lportation 

lm;1ortation is the cmnplen:ent of local llrriduc:tion :1s rc·.;.·1rds 

total consm:1ption. 

Tmn:irt fig11n's at·c ~1vcn tn t::blC's 39-'•0-~1 (tonc;/yc:1r). 

Thev go from 232 tons/year and )l0'.7 of the total cnnsumptir'n :n 

1979 to 1~2 tons/yC>ar and 1S7 of the tot:tl ,·on:~umriti,,n in t·~llJS. 

In 1995 tlw situation conccrnirn~ '.;pare"' p:1rts \,i.11 lie .'ls ful1•, .. ,,s: 

- production in rhe new 

central workshop 

- production in t!H! Ioc.•l 

anneKcd workshops 

- import.-1tion l4~ tons/vc:ar 1~7 

totnl con~~11mptiun <J77 tons/yc:1r 100." 

fn l 99S the import:incc of local produr·t ion :md of ir:irnrr.1t inn 

will be revrrsc<l with r~sp0ct to 19;~. 
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7.3.2 Values 

The values of the total consumntion of spare parts importation 

and local production are indicated in table 43. 

The values have been calculated for spare parts d~livered to 

Khartoum and are at constant prices (at 1979's level). 

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

trend in tab1es 40-41. 

7.4 Situation as regards the :nost imnnrtant acccssor12s 

At present all the accessories are imnorted fro~ abroad. 

10,000 looms. It ~•ould be necess::ir:: to imrort :.ill thl'. 11.:irts 

anti to :nount tht·r;i lnc:i11y, bf'cJuse ~:mufa .. ~t::rc .if thfc ·nrt:; 

d11ction is not ccl:nomic.il. 

the consumption will he hi2her. 

picces/ye3r (thl' bi?, mannfact11r-'rS in this field oroci11t'C a:iout 

l,000,000,0UO pcs/y). Thc> !oral cons11:1ptio;1 i:; ~i:iout i'iO,tltl•J.(; 1 111 

l pic>ccs/vcar for Sl!O,!JOO spin<llt>s and thvrcrure i.t i:; onlv .,- ,' 

of the :ninimal eccnomic.:il produr:tinn. 

1 1. the con;,11mption for I0,0110 !()om;, i •; .1lJ1111t -~ - -, 11i 
• 4 

) 
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7.4. (cont.) 

7. !. .1 

d) metallic accessories: the number of items is high and the 

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

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

At present the only accessories advisable for local manufacture 

are ~lastic accessories. A certain number of them have been 

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

are indicated in table 44. 

Ouantities to be manufactured -----------------------------
It is sug\Sested, esoecial lv at the hec6nning, tiiat the nur.i:Jer nf itt'cl'> 

to b12 r:iJ.nuractured he 1 imited .1s f.:ir .,s t'~ssiblc. 

Su Lt i.s advisaole to start with spinnin·~ tl!hc::=; and C'ones \,·i tr, 10 

lected. 

Tlw ~ro<luction ;1:o·~r:im could be .is foLlows: 

- 1984 tubes 1 5 tons 

- ('0!1C'S 15 tons 

Total JO tons 

- sp inn i m~ tubef; 1) tern~ 

- COn(~S 1) trrns 
- 1985 

- othr:'r ;1ccessor1 es 10 tnns 

(from those :>elecL.ccl) 

TotaL 
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7 .4 .1. 

7. J. l 

(cont.) 

spinnin-; tubes 

cones 

- 1990 - other accessories 

(from those selected) 

- spinning tubes 

_ 19Qj - cones 

- other accessories 

1rrnm those selected) 

nnnc~ed tr~inin~ ~enter 

shop. 

53. 

30 tons 

30 tons 

20 tons 

80 tons 

40 tons 

40 tons 

25 tons 

Tott 1 10; ten;.::; 
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7.5.1. (cont.) 

This means meeting only partially t~~ requirement for mechanical 

maintenance workers in the local textile industry, because the 

present proposal does not involve training of mechanical asse~blv 

workers. 

In fact we have rejected the idea of training mechanical assenbly 

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

a) it would be necessary to have in the central workshop at least 

one textile machine for each ~odel installed in Sudan. This is 

very dif~icult since the models are ~anv (3cc par3. 2.1); 

aho11t t<-:icc as manY as those relative tci ;;,achinc tool '.-:orr:~r~;. 

factories. 

Prcst>nt :>ituation concernin;; trainim~ of :-i1 cci1:1nic1l m.1i:iten:rncc 

workers 

fn Sudan then' are onlv two schools involvl·d in trai.ninn; of tL·chni1-.1l 

people fc1 r the local te:<ti le indnstry: 

.-i) \'ocatinna 1 Training Cent:er: it h:1s Cn l 1 t imt~ conr~;('~; () yi:>:irs ' 

du1·ation) for youw~ peopl.c to wnrl-:Pr lcvPI 1nd ungradir:~ co11rc:; . .,s 

(f, months· duration) for workers. 

Rut this C.~nter sr~rvC's the '.-ihnlt· SucL11wse indu:;trv ~ind •;o thl~ 

n11mbcr of people tr:iined for the 1<1c:1L !:·~xt.il~' i1Hlu.-:try is v.:·n· 

limit:ed. 
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7.5.1.1. 

7.5.l.2 

(cont.) 

We reckon this yearly output to be as follows: 

- 6 skilled workers/year from the upgrading courses 

-30 young workers/year from the full-time courses 

in the following specializations: 

general fitting 

machine shop 

plating section 

welding section 

bl:icksr.ith shop 

It is of interest for our puroose to note the :111tput of r·nlv 

0 skilled workers/year, whicl1 is 3 very nc~li~ihle fi~urc 

comrared with the needs (s.:~e foJlowin:; par;:i. 7.).1 .. ~). 

b) Soinnin'-". :rnd '.·:e;:iving Instic:.1tc: it huid:~ ·1 ·:e;:ir fal1-ti::;,, 

course!: for :101mci: people who wi 11 DL:cc:1e supe r":1 ::n rs ;'lid 

foremen in the loc.:il te:-:ti li' industrv. The 0t1trrnt i.s 2'i 

tory for tcstin~ te:,tilc materi.:ds. But thi:> school is nnt 

of interC'st i_n our c:.Jse hccausc it trains p1·· 1daction peoriie 

not mi1int~n:incc people. 

Present and fut11r•.' neC('Ssities for trai:1in1~ of mPeh;rnic;tl :na1n-

tcn.1ncP workers 

No offici.Jl d:lt.'.1 arc• .'.1V.'.lil.1hlc tn this field. Our L'V:il11:1tL<1n, 

obtaint>d by ·~xlr:ipol:iti1w d;1ca from :'om,: f.1rt:oriL'S, is .1~ follcnvs: 

- 1983 (:1hout 10,000 i_nst.1lled looms): 

- m.:ichirw tool workers 

- merhanica I assQmhl y workers 

Total 

60 perscins/v<'ar 

120 1wrsnns/v(':ir 

180 pPr:;nns/yP:tr 
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7.5.1.2. (cont.) 

7.5.l.3 

- 1990 (about 20,000 installed looms): 

- machine tool workers 

- mechanical assembly workers 

Total 

- 1995 (about 27,000 installed looms): 

- machine tool workers 

- mech.i11ic.:i.l asse!"'lblv workers 

Total 

120 persons/year 

240 persons/year 

360 persons/year 

11)0 persons/year 

'320 
, 

pe:rsons/year 

'•80 persons /yc:i.r 

As we have already stated our nrnnosal will involve onlv 

mac:hi.ne tnol workc>rs. The training necessities hav;:; bel,n 

detailed in table 46. 

Ch.:i.ractcristics of the new traini111; center 

The new trainin;.; center will train nearly the total yearly 

requirement 0f :n;ichi.nP tool ~vorkers, e;.:cept durin~ tt>e fir:;r ::l'.:Jr, 

i.e. 1983 (sec t;ible 40). 

L'Vi;radir1·,; courses of 3 months' d11ration will b•' held. 

a) Tr;i i.nin~ foci l i tics wi 11 be: 

attendin~ co1ir::;t~S at th0 ·~ame tirne): 

') 
a. l.1) - l lect11re room (abo11t 50 m -) 
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7.5.i.3. (cont.) 

a.1.2.) - 1 small training workshop (about 50 rr.2) with 

the following machine tools : 

• one 300 x 1500 m;:-, parallel lathe; 

one 250 x 1000 mm parallel lathe; 

one universal milling m:..lchine with 

280 x 1200 mm bench; 

one diam. 10 mm bench drill. 

Moreover production machine tools operatin~ at that time will 

be en;aged for 10% of their time for training activities. \Je 

can consider the consequent production loss as only 5~. 

a.2) f.!:-:£1.!!_l22Q_!:;E_~~-l~~~ (with a maximum of 40 worhrs .Jttend-

lng courses at the same ti;:11:) : 

a.2.l.) - ._,lecture rooms (tot;!] ab,Jul i.l)O m2) 

a.2.2.) - L tr.-iinin;; work'.;hoo \about LU():;:..'.) h'ith the' 

follo~ing rn~chin~ ~uals : 

two Jno :< LSOO .::m p:1r.-iil"L l.1ti:~s; 

two 250 :< 1000 m::1 parallel L1thes; 

tt . .ro universal rnL1Iing machint.·s ~ .... i.th 

20 :-; 1200 b,•nc h; 

two di am. 10 mm LH.: n ch d c i. 11 s . 

t'roduction m;1chine tools operatin:.; at th.Jt tir:J(· will bic• .:·11\~a:.~cd for 

10~ of their time for training activities with a consequent pro

duction Loss of 5%. 
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7.5.1.3. (cont.) 

b) Trainers will be as follows 

b.l) fE£~_!2~~-~E_!£_l~~2 : total N° ~. 

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

half of i982. 

b.2) fE£~_!22Q_~E_!~_l22?. : total N° 8. 

The four additional trainers will be trained abroad during 

the second half of 1989. 

c) Housin~ facilities 

It is foreseen that trainers (with their families) and trainees 

will live on the spot. 

Therefore housin;_; facilities :nust be: :-;rcviricd .:ts tol lo\..·:.; 

c. l) f:on l93J :rn to l9:~9: ~,;J 3 S"1all hous._..; (abL•ut ~C)() 7;:_'. t_:.:.c:r1,'. 
-----------~--------

Four of them will he occupied ~y th~ four traLners and 

their families, the remaining tnur by th2 trainees. 

:rnd 31/12/82 by the Gov•· ~11ment ·,iithout anv e:-;;wns,:- :win:~ 

c.2) fE'2~-l~2Q_~E_£~_l2~?. : ::he preccdin~ \ 0 3 :>r.1,Jll ho11.slS 

plus apprentin's' qu;irtcrs (.1bo11t 1,300 m2 on 2 tl110r:~) ·.viti: 

:-;en.rices (cant~e'.1, bar, ::.eeting room for .111 aJriitionaL :~()() 

m2 approximatrly). 

The 8 small houses will ~Je uccupied by tliL· 8 tr.rincrs 1,·ith 

th<'ir families. 

The trainees wi 1 l occlipy t!te af-';Jr~ntir:,•s' quarter~;. which 

will be built betwl'r'n 1/7/1987 and 31/12/l<J;js hy thL' G1wPrn-

mcnt 1.vithout any Pxpensc b~in~ incurred bv the ccncr;1 l •.:or:"-

shop. 
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7.5.2.1. General concepts 

The following general concepts have been 3dopted : 

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

in paragraph 7.3.1.2.2. The different steps have been shown 

rn tabie 42. 

b) Construction without disturbing production : construction is 

foreseen in 3 steps (see table 42 and paragraph 7.S.2.S.). 

without hamoering same. Production should iw intcrru;i~.>-·d ~1niv 

for J. fc~.; days for the shifting of sor'.h~ :::.1chiri...: tou ~s. 

c) Investment limitation: firs[ of 1 • - . • 
J. .L l nu !::1Ju11t! -:y ls 

nc'.v pL.rnt in order tu limit the 1nv.2str.cnt. l: .. 1st. pi<~ces _::1n ii" 

the cn<l of 1982 . .\n agreement shouid l-Je si~clt'd with the ~ib<>vt: 

foundry as soon a:; possible. The only prohlL·n~ conc·~rns st...;L·L 

castiru; because the new project <loes nnt f<>rt.?s12e th» :in:;t:iL 1-

ation of steel casting equipment. 

Sho11l<l it be impossible to change the l.::noo project the 

problem co11ld be resolved partially by 11tili7ing du,·til<_! GJst 

iron inst.·:id of steel an<l partially by importing cast stcccl 

pieces (see followin~ paragraph 7.3.2.3.). 

t i11~ 
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7.5.2.1. (cont.) 

d) Easy technical implementation : it is suggested to start with 

a li~ited number of items (see paragraph 7.5.2.2.) and to 

foresee supply of technical know-how (mainly technical drawin~s, 

technical specifications of the spar2 part~ and trainin~ cf 

technical people) by a qualified mechanical manufacturer. 

Initially forge<l pieces should be bought, probably from 

The wooden patterns necessary for the cast pieces to be ma nu-

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) Weight of the spare parts production : the quantities of spar~ 

;-Jart:> to b2m;rnuL1ctured from 198'3 up to L9'J-1 tn the 'le• .. ; u2:itr:il 

rent r::tw ;naterials and sizes is :~iv'-''1 i.n t:aole 26. 

if -...;e consiJer a production of 320 tons/year, that is produci:ion 

in 1990-1')91-1992, the total wt:>ight is dio.id..:J :1;nc.;'! i:!J.:c ciii~-.~-

rent ki11<ls of sp.ir8 parts and ,:imon,: the <liiicrent r:1w t:;.·1tccri1L; 

years is proportional to the total prndacti,·:1. 

b) 0!umber of piec1~s to be manuL1ctured : consi<leri11:.; the :1v,:-·:1c;e 

wei;;ht of eacr1 column, we obt.:iin the number l>t rieces to be m~1-

11ufactured in 1990-1991-1992 corrr:spondi.ng to 320 t•rns/ycar :;nd 

Jivide<l into thP differC'nt r.:it'-'~'..oric-s (svc table '.8) 

The total rnnnber of pieces is J2'),J70, l_,., :rn :wcra'~t· w(:i.,;ht 

uf about 1 k~/pi(·ce. 

The nu:nbc,r of piec1·s [or the other ye:1rs m:1y he consid1·n~<l as 

pro;->ortiu11dl to the toLil weight. 
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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 
(rounded off) 

N° of items average lot 

80 tons/y 80,000 p/y 

160,000 II 

320,000 II 

640,000 II 

800 

1,600 

3,200 

100 pieces 

160 

320 

6.:+0 

II 

II 

II 
6,400 

100 

100 

100 

II 

II 

II 

The cycles ,ire less th<ln th1: i terr:s becaus"' similar pu~ces rH 

similar machines from different manufacturers have the sJme 

cvclc. 

S<J the 300 items of the first [Jhase should not he ;:HJr1.: tb::rn 

80-100 cycles. 

To be on the safe side, we h<JV•' assttr1ed that the mn:1ber of 

items 1,·ill increase in proportion to the tonn~11;e, ciltnl'UC'.h 

this is not necessarily s0 since the number of ~t2ms is con-

serp1ent t,) the type of !1Uctnn,·r-y which wi.1 L be i.nsta 1 iL·ci i ;1 

thl· futur2. 

an averag1~ lot •J t 101.) µi.u:es. 

It is ~dvisable to start initially with the ~~are parts 1f Pi

canol and Northr,1p looms, then the spare parts of the .1ther 

lnu:ns and lastly the sp~Jr(' parts of the otht•r machim·s. 
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7.5.2.3. 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 c) into account. In 

this paragraph further details are given on quality, quantity 

and supply of raw materials, considering t~o 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 cad~ iron instead 0£ steel Jn<l they can 

be supplied by Kh.-irtoum Centr:1l Foundry. The re:na1n1n~ btJ · cH' 

cast steel pi.eces must be bought from ahroad ~e WC h:lVc' 

seen no steel foundry in Sudan. 

In the first hypothesis, quality dud supply details of raw mace:-

rials an~ .l.s follows : 

Material 

a) cast iron: a.l cast pieces 

b) ma l10 able c :is t i r on : h . l . cast pi e c es 

c.) steel : c. l co.st pieces 

c.J.wirc 

c.4.spring wi.re 

c.S. rolled hars 

c.6. platl'S 

c .• 7. s1•c t ion:; 

II " " 
" II II 

from the• markt~t c i.ther JL1c.il 
or 'nt,_•rn:itinn.il 

II II 

II " 
II ,, 

II ,, 

II " 
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7. 5. 2. 3. (cont.) 

~!aterial 

d) aluminium alloys: d.l.cast pieces 

d.2.rolled bars 

d.3.plates 

d.4.sections 

e) brass and bronze: e.l.cast pieces 

e.2.forged pieces 

e.J.rolled bars 

e.4.plJtcs 

e.5.s•..:ct11.1ns 

63. 

Supplier 

Khartoum Centr.:il Foundry 

from the market either local 
or intern<.itional 

II II 

II II 

Khartoum Central Foundry 

from the market either local 
or international 

II II 

II " 
., 

" 

In the secon<l hypothesis, quality :rnd s11;-iply (ll raw :naccri:ils LS :·s 

follows : 

a) c.:.ist iron: :i. l. c1:;t pl•~·:l'S 

b) malle.1ble C.:lSt iror;; o.l.cast plt>CCS 

·~) d11ctill! cast iron: c. l.cast pieces 

d) Steel: d. l. '.'a St r lL'Ct~S 

d . 2 . f 0 r g ·~ d r i e c e s 

d.3.wire 

d.4.:,;p.·in:.; wLre 

d.).rullld bars 

d,(}.ptatcs 

d. 7. :3L'Cti.ons 

SuDpli.er 

II " " 

II II " 

from the m.1rk<'t ,•i.t.h.·r 1,1,:1! 
or i11tvrn.1ti,1n.al 

II " 
II II 

II ,, 

II II 

II II 

" " 
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7. 5. 2. 3. (cont.) 

~1aterial 

e) aluminium alloys: e.l.cast pieces 

e.2.rolled bars 

e.3.plates 

e.4.sections 

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

f.2.forged pieces 

f. 3. rolled b.:irs 

~-···~'1.'.ltc:s 

r: • .J. :;ecti.rns 

in tai:Les -'+9-)0. 

Supplier 

Khartoum Central Foundry 

from tte market either loc~l 
or intern::itional 

" II 

II " 

Khartoum Central Foun~ry 

from the market either local 
or intern.:itinnal 

" II 

II " 

" " 

The ahnve quantities have b.ccn obtaineJ [n;;n the tnnn,!'.~e .._,,- ~ :r~1:c: -

consiJering .1 scr;ip of 57. 

7.3.2.~. Production machinery 

7.5.2.4.l. ~!achi.ncry for Iilanufacturin.<.; 11f sr;1n: part:; 

wnrking :;clwd11le~; from table 27 to L1!Jie 38, '·''' 11ht:ii.n the' w,;rk 

lP<1J for p:1ch machi1w group of thL' central work:.;iiop in h•H1rs/::<'.1r 

(Set• t.i!JiL· 51). 
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7.5.2.4.1. (cont.) 

Setting time has been ob(~ined considering an average lot of 

100 ?ieces (see preceding paragraph 7.5.2.2., point c). 

The total workload for each group of machines has been divided 

by the following coefficient : 

300 x 3 x 0.75 

Where : 

300 days/year 

8 hours/day 
machine 

0. 75 

1,800 hours/year x machine. 

is the number of working days during one ye.:ir 

is the number of wori-:.ing hours of one rc:tchi ne 

during one day 

is the tot.:il efficiency, that takes into ac-

<"lccour:t ~n the tot:iL l:'ttici·.::::cy. 
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Production machine 

- 500 mm parallel lathe 

- 600 mm parallel lathe 

600 mm parallel lathe with distance 
between centres 4000 mm 

- precision ca~st~~ lathe 

- internal grinding machine 

- external grinding machine 

- universal milling machine 

- JOO mm vertical milling machir-e 

- hench drill 

- floor standin~ drill 

slottin~ m-ichir:e 

- ge~r cutting machine 

threading machine 

spring making machine 

- we l dinf3 sets 

TOTAL 

1st.step 
(80 t/y) 

14 

' 'l 

1 

1 

1 

1 

6 

'J. 

4 

1 

·1 

,., 

) 
J 

44 

2nd.step 
(160 t/ y) 

30 

8 

1 

1 

2 

! 

9 

3 

·) 

1 

I i 

The tot;:it number nf production machi1ws f,,r the first Stt'P Lo; 

3rd. ste:p 
(320 t/ y) 

. , 
-+'4-. 

60 

16 

1 

•) 

I ... 

5 

17 

1 ~ 
l _) 

1 ' -
: .... j 

For each gr<1up, the number of m:h:hines is nc:t cxactl_y in t'.1i:~ ca:iE~ 

a fnurth of the prL'Ce<ling caS<' d1w to the n12,:,·ssity uf h::vin:'. .t pr•'P•'' 

assortment of machines in the fi.r:.;t phase too. 

The total nun:ber of machines for th<' !."'econd :;tl'p 1s 77. 

t<J bar:k up the prod11cti<Jn m<1r:lii11cry. Tit(·~/ :1rl~ m·~nli"nui in ~h~· dt•.-

script ion of the sing I e sltup s in p:1 rag r:rnh 7. '). !~. 
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7.5.2.4.2. Machinery for manufacturing pl~stic accessories 

Types and quantities of plastic accessories to be manufactured 

are shown in tables 44-45. 

Tv..'o injection moulding machines are foreseen as follows 

a) r-; 0 1 machine for maximum accessory wei);ht or 300 gr. 

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

a part of the 70 gr. accessories is fort.:seei: by ~;,:ans ,1f this 

r.w.chinc. 

b) ~ 0 1 machine for maximum accessories wei~ht of 100 gr. 

:t~nufdct;..;re of all the 10 gr .. :md 2'J ;:;r. .1.:::c.::sscrics .-ir.d J. 

part of the 70 gr. accessor1es 's c,1r..:sc0n bv r::~::1:1s u~ this 

yt..: a r, l . e. t ht_:: i r u ti l i z at ion l ~; ! l ,--: i !lit i .:l L 1 ",; ~.<v' i th LS ~ :~ r:.-;: ye:: r 

[he necessary ~oulJs are as follows 

- fror.i 1983 to 1981) : -.·') 1 () ;::(·,11 l d s ... 

- from L987 ti) 19W-I 
.. ,·> 20 moulds ·' 

- from 1990 t,J ~99) :.;'~ :,o ;;iuuLJs 

7.-1.2.S. Plant areas 

and i.n table 53. 

right frrlm th,·! be~iunin;~. 

areas) will be d,J11bl1!d for tlw thir<l ph;1:H'. 

No .... xpansion is CJresecn fr)r t:11.2 to11rth ph<iS•'• 11:1t .• ,;,·c<'ll'.l i 1 t 

will be l'l1Cc1rcvd in LhL· sill~d, :1!"1,·r ph;1,;c tti.-•.'L' is l-;1mpll't·t·:i. 
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7.5.3. Plant site selection 

We are of the opinion that the first point to be taken into accnu~t 

with regard to the locating of a plant in Sudan concerns reliabilitv 

of the pl.:rnt. "l'he sel...:cted site must thcr<Cfore ~11JL..!clt1..:c the :::a:~i:::u::i 

possible facilities to the plant. 

Considerinb the various factors influencing the selection of the 

site for the new central workshop (availability of skilled manp,wer, 

materials and utilities, as well as its having to be close to market, 

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

But Wad ~ladani has only the two follm,'ing advantages with respect tc 

Khartoum : 

1) Its position is more central than that of Kh.'.lrtour.1 with respect to 

the tc:~tile l-1.ctories. Althouzh this r:ir·.1ns s<iv1n; ,m finisr1cd ;:~"\JCS 

Sin.c-n the sell in~ price of spare r:irts is 15,000 SP/to'l this f'i !!!re 

is \: q u iv :1 lent to 0 . 0 7'~ of th c s l' 1 ! in~ :1 r i cc . 

s1ncc ::.11 Kh<Irtoum there is a dan~<'r 11f ccin:~c::t:,·rn. ';ut .::t ;1r,·:;.::1:: '

'1r~Licv._: ti1is ;HJint to be of r:rinor imporLinc..:- · . ..rith rc·sn<>ct u1 t!1,• 

;src;.lter prohlem in Wa<l ~!ad;mi th;m in Klurtl'IHr. 

Khartoum h<Is all the remainin~ ::idvanta~es, a~on~st which we 

:w~ntion only the m::ijor ones : 

1) ~~·~i::.1:!_1:_~~-t;..'2..-~·~~~~t.:.!:..~2..: :n:rny m:it.:rial and :-;t-rv1cc s11ppi it>r·:; :ff,_' 

lor.ated in Kh::irtm1m; t'ir'>t o[ :111 r;1w material ,rnJ ,':l:>t Di,_,,·,·s 

supptit>rs (we h3Vl' su~~;~c:>ted th:1t tlw ,·<1~:t pit>ce;.; lw acql!irvJ tr"m 

Klurtollln Ccntr:d Foimdry). :~1.·:1riJc'>s to :-;urplicrs mc'a11~~ rl'li:1iiiLitv 

of our plant. 
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7.5.3. (cont.) 

2) ~~~il~~ili!~-~£-~~!!~E-~~~li£i~~-~~~E£~~E-~~~-~!~££ : such 
personnel is more easily available in Khartoum than in Wad 

Madani. 

3) ~~~il~~ili!L-~~-~l~~!Ei~-E~~~E : the power supply situation is 

much better in Khartoum than in Wad Madani, as already 

stated in paragraph 3.1.6. 

Our plant could be located either in Khartoum North Industri.11 Ar23 

or somewhere far fro:n Knart,1um,no furth~r tha:1 10-20 ;;.r.1s, preferably 

in the Wad Madani direction. 
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7.5.4 

7. s. 4 .1 Plant lay-out and equipment. 

The factory will be divided up as follows: 

a) storage area for raw materials and semi-finished pieces 

b) shop for preparation of semi-finished pieces 

c) turning shop 

d) milling, gear making and ~rindin~ shop 

e) drilling and threading shop 

f) spring making machine 

g) heat treat~~nt and w~ldi~g shop 

h) finishing and checking dep~rt~~nt 

i) plastic mouiding shop 

j) r.iairiteuance shop 

k) finished products stora'.;e art~a anci sh.;._~;pin::: dep.~1rr::1~··nt 
1) h:md1 int:; equipment. 

In thi:~ area will :.ie stnreci a sutficil'nt qu;:rntir::: of r1>1inu, 

square :ind he.<agonal bars of 'l:irious si.:-:es .:rnd :-catcrials tu 

cover three months' production (appro:-:. 30 t0:1;,) c)lus ano·~i:<·r 

10 tons as rep Len i :;k1e11 L for workshops in th0 ·.;;iri 1'11:; p Lrn ts. 

The bars will be stored on special, he.ivy duty sectior:L·<l stol:k 

racks of the duublc-frcnted cantilever type. 

Part uf the sturagc an'a will be s0t asid,, for tlw sc·rf1i-(in:.:;l1l•d 

pieces which are consigned by foundries. 

Tr<insfer of m<itr~rials from the unlo:ldin;'. 0rca to th~~ ::;~,)Cl:!t' 

th.2 drrnblc-hearn, suspended J path riiruway t:ype with Ji rcct 

dri•Jp PleC'.trically operat('J i"lwin hoist. 
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7. s .4. 1 (cont.) 

b) Shop for preparation of semi-finished pieces 

This section will be equipped with disc and belt sanding 

machines, each provided with a &uction device for the 

powdered metal. 

Castings (semi-finished pieces) will be trir:uned by means 

of the afore-mentioned machines before being sent to 

other shops for subsequent machining. The ;;hole shop 

shall be provided with an adequate dust intake system. 

c) Turning shop 

The shop will be equipped with a series of single pull~y, 

paral lei lathes with :iOO :nm swing over bed :md LOOO :cim 

distance between centres. Said lathes will be used to turn 

sr:ia1l and r:icdi.~~ siz~d parts. 

Other, bigger latiws - 600 nun sw1ng over bed and 1500 mm 

dist.:mce between centres, eouippcd (hes:cics non:;al :1cc..:ss,,rl_"';J 

•:ith large face plates and quick cnangc tu;ret. \•i.ll th" 

pu.:ccs. 

It shall he possib:e to fit tapPr 3ttachrnents and copying 

attachmPnts to all ;1r.d .:my of the ahov.' L-tthPs. 

One of the lathes shall be alrPady complete with the aLorc

mentiune<l attachments. 

A hand turret capstan lathe ·..ii.LI be pro•1iJed t1ir· lJ.rse 

S('ai.e prod11ction of sm.:ill pien·s such as: screws, pin~;, L'tc. 

thi[; lathe will havt' the follu\·:ing ch;1r..i._·tcristi1·:.;: b:tr 

capacity in culh·t J2 111m dia., height of centn•s JJO 

6 station turret head, thrPad chasing d.~vic~(', b;ir h,Jlcit:·r-. 

The ti:rni11g shoo will also tH· provided with ;1 lathe tc' 

turn very long shafts and, ln rarticular, cranlcii;it:ts 

(in this c.:i~;<c- r.iarhinin~: will consist ot [Ht"par:1tion for 

weldi11g and s11bs1·qucnt removal 1J[ l':·:1'L•:;s Li. Iler r<h:t::il) · 

Swin?, over bed si1all, for this lathe, tllt'reforL' b.- ;1t il':1;;t 

600 mm and th1~ distann~ between cl'ntrl·~; 1.000 mm. 
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(cont.) 

d) Milling, gear making and grinding shop 

The parts to be machined in this section of the workshop 

will mainly be cast se~i-finished pieces such as lever 

stirrups, supports, gear wheels, etc. 

The fol lowing types of machines wi 11 therefore be proviclc>d: 

universal and vertical medium po ...... er, precision milling 

machines with a working surface of approx. 270 x 1250 mm, 

equipped with standard accessories. 

The universal milling machines will be equi;Jped .,_..ith 

CO?ying attachment and dimension visualizer. 

The milling shop will also be equipped with a universal 

r:J.illir.s r:;achine with higher power and hi:.;l:cr capaci Ly 

th2n the other- maci1ines ta miLt :•~:rticularl~1 :ar;e o::.:-cs. 

Iwo gear liobhj n..; machines wi 11 be provided for the 

ancl for gt'<lr cutting on scr:ii-l"inished pieces. 

The followin~ r:iachines will also be located in th~ r:i:Ll :n~ 

- .1 slotting machine t<J c'.ut s!c,ts :ind gruoves, t.;.i.th a r.:.:m 

stroke of 200 mm, 1)0 strokt;s per minute 

- :m interr.al grinding m;1chinl.0 for di;imcters of J to 2L1 r:rr:. 

- .rn external grinding m.ichine with ma:-: .. :rinJtn''. <'.:w:1c·it•: 

All <lri.Jling and thr(•:Jdin~; work will b1~ carri•'d ,111t tn thi.s 

section of the workshop whi.di will therc·Lore bl.· ecr1i1·r···d •..;ith 

the f01 l()win~; 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 drilling 

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 JO r.nn, 

working range of 900 mm, b~se with tiltin~ table, 

chilling pump and standard accessories. 

An automatic machine for the prJduction of springs using 

0.3 - 1. 7 mm. wire will be instdiled in tho= 11rilling ;mJ 

threading sh,Jp. It will be complete ~vith windin1; r.:el, 

right and left wir.ding device. hook forrr:ing device :md 

accessories for producti.i:i uf cylir.dric:.il clock-t.,,is.: .ind 

and anti-clockwise springs. 

PA2sides normal production work, rcp.ur of part'.> t;Pnt bc;,·k 

from the te:<tile factories will al:;o be carrit•d out i.n th~s 

shop (-;.:hich is to be providt:d with an adequate t.iu~>t s11cti,m 

system). 

ln fact, owing to ttw high cost of new parts, cPrL1in p11•cc·~ 

are worth repairing, at le::i;,t at the r:ir:;I~ brt'ak0:;l~; e.g. 

crank shafts. 

Yet another uperatirm that cm bl' car1"iL·d out is that ut 

the buil<li.n~j-up of worn shafts with mcL1lLic powders by 

me-ans of .:i torch. 

The following wi.ll tht•r.:forp lw inst<J.llcd 1.n this ~;I.up: 
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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 hl.'at 

treatment and a quench tank. 

h) Finishing and Checkin£: Department 

All the parts produced in the whole workshop will be sent to this 

department for finishing , assembly and checking. Work bc·:1Ch'2s 

equipped with toois and measuring instruments will be installed. 

This dt:partment wi 11 al so comprise: 

- a laboratory in whic~ will be carried aut harrl~ess tests. ~casurc-

ment and setting of the measuring instruments. It will therefor,· 

be equipped with the full0win~ instruments : 

sions, auie to carry out Hrineii ,.md i\ockwell tests; it will 

be curr.nl<·t12 with the necessary acccssor112s. 

V- blucks. 

fiir t-.;sting :mJ gauging of cyl indric:ll srir[n~;s. 

,,., i 11 he car r i e cl out. 

i ) P l as t ~io u 1 d in g s Ito n 

f}1iring thf2 first stag2 c[ factor:..r l)(l•2r:1tinn, :1b1~:1t JO r,ms <'l pLt:-;t:,. 

100 gr<1nucs and the utlwr •Jf JOO gr:11r:m..!s. 

- a granul:1tnr to grind the ft:Pdh1_·:1d :ind rcj•~<·ts lo r1·r·0v._·r ,;;Jrr,l', 

- a m1:,L:r f0r :my dyes t!1::it arl· tu iJL' a.JJ,:J t;y th.~ rJ.1,;ri,:, 

- .1 chiller (chil I ing unit+ wat:L,r r1:cycl(,r) t<) cool tiiL' prL's:>,,,;, 

- a clos..,d circuit boili:>r fllr prodllcti,111 of hot wat1·r ti) ht·:1t rrn1ild:; 
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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 ·,,rill therefore contain: 

- a belt saw for metals with vertical cutting cap.:icity 

of 200 nun and dista:1ce between blade and upright of 

400 I'.lI!l. 

for rounds of 220 mm 

- p ;i rt in g t cul , b l.:i c.J e <.! i ar.1. 2 5 0 '.:lm 

- bench shear, blade length ..'00 mm 

- fly press - ~ ton. pressure 

- tool sh;irpen"r with max workins d1ar.,eter of '..''20 r:lIT. and 

distance betw:>en c,_;ntr-es of 400 rrun. 

- prorerly equipped •-:ork be:1chcs 

- forging station. 

Man:r of the parts prndu<:ed i;.;i.11 be L1irly ..;m<.1i..l in sizl2 

and cJn therefor<:> be stor.~d i.n pla:.;tic cont.'.liner::. whilst 

o th c r :> w i 1 l be p l ace <l <l i re c t Ly P. i th(' r i n r ;.i ck s o r on 

pallets as th!C case• may be. 

provided; part will be fitted out wi.th stwlvt>s :111d p,irt 

of p.uts to l1P shipped. 
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7.5.4.2 

(cont.) 

1) Handling equipment 

Transfer of materials from storage: areas to the sh , ; 

and vice versa will be by means of a 2000 kg capacity 

electrically operated fo~k-lift truck an~ an electrically 

operated "transpallet". 

Electrical system. 

a) Electrical supply 

The electrical supply to the plant will h0 made from the 

medium voltage distribution system through a standard over-

head line. 

At the fence of the faLtory a short cable trunk will conn~rt 

the last line mast ·..:ith the tr:msfurs·:cr s11b:~t.Jtion. 

b) Transf:i~c>r suh-station --------

Th< tr;:isntormer sub-:; LJ.tion wi i l bL' cor:;()ose<l ·;f: 

ventilated from uutdoors 

- 1 LV general switchGear 

- l DC power supply. 

The- ~W :;wit:chgear shcwld be ITl<'ta! cL!d type :mc.l sllll.tlJ ~" 

curr.pusr•d of an incoming L:ubi,:Le with :m i:>ulatiug switd1, 

a me:1s11rvm('11t cubicle w1th PT :ind CT, 2 fi:c'dcr cuhicl•:s 

with lcw oil circuit br1·;ik1,r, :m isolating s·..:itch Jud '."~T. 

Thl'. &',,JLtchgc-ar ~;IL1lJ h12 clad i.n s1Kh a w::y to •~t1s11c.__ s::r._· 

t:nt ranee to the ci rcui. t brr·,1k(• ·:s cub i 1:ll·S ~·bPn t!1'' !J11:-·b.,rs 

arc alive. 
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All the interlocks necessary to avoid incorrect operation 

of the equipment should be provided. 

The circuit breakers shall have a motlJr driven operating 

mechanisn and opening and closing coils. 

Protective relays will be secondary type and will be placed 

in a separate compartment. 

They will allow the protect:on from short circuits ar.d 

from earth faults. 

The following measur~ments shall be supplied: 

- busbars voltas2 

- tot.:J.1. current. 

- ~~~ivc powPr and power factcr 

- :.ic:.ers tor .:J.ctivc and re.:J.ctive> nr1v:ers. 

d) Tr.:ms formers ----------- -

installation. 

as tolluws: 

- oil tank with ll·Vds 

- P.ucd10 l tz rt· 1 ays 

- the rmurr,p te r 

- whe c.· I s, L! t c. 

f l'(~d, oy i tSP 1 f, 70,!, u f the max. ] ,.>:1d forr·s,•en, ;.: i ti:<111t 

e:-:cc•eding its rated pcrt"orma1i.:e. 

A m('tal cl:id typ1! pn•L1bricati·d !3Wilci1;:c·cit rn;icie ut •;tt«·I slit·vt 

with wit!1rlraw1bl1~ 1·irl·uit bre.ikt:r'.5, !;li:lll hP 1·roviJ .. •d. 

i. 

t 
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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 transforIT.er shall have 

a shunt opening coil to obtain the opening of the circuit 

breaker, should the high voltage s~itch open. 

C0ntrols for medium voltage ci rci' · breakers shal 1 be placed 

in a separate compartment oi the low voltage w.ain switch-

gear. 

Number and sizes or feeder will match witt, the distribution 

network and will have at least a 20l spare capacity for 

e;ich siz~. 

An anLillary generat~ng station ~iLh rectifier anJ nick~l-

fur f.:~et.iir..g the direct current ... 
aux112ary svstems, 

si0r:~l1i:;s lamps, tri~ .:..··.ii1-:::, relays" etc. 

The ancillary station ~ill be curaposcJ of a steel sheet 

battery. 

The b.7ttery r:.'.lp3city will be :.lt least 10 Ah at cliscl1nr:~·-' 

in Sh and the rat..~d outp•Jt vol ta1~l: will be 4d Vt•c. 

fn ord(~r t•J obtain :1 0.9 pl..rnr- power i.:ictor, a s11it:1ble 

pow·,r ':onden~er battery havint; th.: fol lowing ch:JL11:t1:ristic:s 

shal J he provided: 

- in<luor insL1Llation Ln a cubicle cnr.tainin:; .:il:.;n till' 1mit 

reg11 I ::i ti on 

- r:1 t<' d vo 1 t.:ig•: !+LS V SO llz 

break~:1g down in J units 

- the rP1;•1].Jtor will nmn1}(·t the •miU; tu obt:1in !, ,;r- .. ps. 
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7. 5. 4. 2. (cont.) 

The regulator will be suitable to work by means of a hand contr-ol. 

The battery shall be fanned by modular units to allow i:urther 

additions. 

The regulator will be supplied with the current and voltage si~nals 

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

h) Electric power distribution 

The electric power distribution system will be radial type and will 

b2 from the low voltage switchgear . 

The li~htin~ loaJ~ • 1, 
'.·./l ..1.. .i 

those provided for the machinery to avoid flickerin1~. 

additions. 

c;eneral purpose distribution will be by m1_·a11s of r-:11J1e tr1ys. 

Cnol~ sizing will t~kc local - . , rnurr. ll~~IflL ratur1~ : nl;; ~>,n1s1'-h~r:_1L i,";;. 

,_. tc. 

LOO hnurs orcr:it urn wi i l. b1~ .1:; fn ! low~; : 

- workin~ an·:is '+ ()() l l1 :·: 

] )1) l ti:·: 

v· c hrw Logical room" 2 )() 111:-: 

l';U l ll:-: 

- oftices ;1)1) l ux 

- living are;is Lio l ii:·: 

20 ! 11:-: 
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7.5.4.2 (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 rr.ercury va;"lOur lamps. 

The switching on will generally be carried out from the 

loc.::il p~:le ls. 

Circuits fer the night li~.;bt.ir.s of t~P p.1.ss-i~~e:s :;L.:111 lJ~ 

provided. 

The offi.cc lighting :;~,n;[,_'m will be 

li;::hting fixtures with Eluorcsrent tucH~s anJ wit;\ vryli·~ 

protection. 

'l'!ie c:~ternal Iightirn~ system WL 1 L he :3irni1:1r to U1at •.tscu L,Jr 

street lighting with metal poll's and rr:c_·rcury vapuur 1;1::-.Fs 

of 250 ~.J. 

The ezternal li0ht:in1; system will bl~ cuntrnl:,.d '-iy .J 11IHci1-

electric cell and by a tir:il~ cuntrol which will C<mtr>Jl 

li~hting during the night. 

incorporated b;1tU:ry and battl'ry ch.:irtjl'!" tor 2 hrs. scrvir·r 

placed along th(' corridors and at till· PY.its. TliP nhl:1i11cJ 

li;;hting ]pvel must b~ :.;11fficiL·nt to al Low urdL'rly •. :,it •Jt 

th(' rwr:;onne 1. 
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7.5.4.2 (cont.) 

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 operat2 at the :;;;ix1mt.:m 

specified temperature and the internal wirini:; shal 1 be 

insulated for high temperatures. 

o) Earthing 

A complete earthing system such as to avoid every da'."l;:er to 

persons in c:ise of faults iu the e~~ctric planL shall ~e 

i2stailed . 

the neutral .Jf tbe tr.-:nsfor~ers 

- the ~icing and co~duits n~t~orKs. 

taken, .J<:corciing to i/DE Stand~1rds (Ll itz:;r:h11L'. und ,·,11~;cr:1<ine 

r .. 'clin). 

for Lwo •c:-::terrni l in('s and 25 t•xt1•nsions. 

tht~ off i u•s, 

fncomin1; tt·lfph1J11l' I i1ws shal I tl'rn;in.itl' at li11· ~;r..:itclih•.l.J!"lJ. 
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- - I ') l • .J.4.-

-; • ) .. _:. .. 2 

7. ~. :, . '3. i. 

(cont.) 

q) Time docks 

Four printi~g time clocks shall be supplied. 

Three of them will be installed in the ~orkers ca1n 

entrance to the production building, the fourt~ one 

outside the gatekeeper lodge. 

One of the above r::entioneJ tise cl,1cks sh;:·: b.:- t~ . ..c ·::~' stcr 

clock and shall be interconnec::cd with all the o::h..;rs. 

Each time clock shall be equipped with a dr'l1ble cont.:i.ir":-r 

fer time c.'.lrds. 

a) T, · (· [: n i \: .:. i , i ~~ s i ~~n j J. t d 
-·---------- ---~ -----

- c 1 i.:::~: t ~ (: cnn di t l on s: 

\.'-'; n tc r lJ°C 

ind,;or t<'mpvrat tffl': 

S\lTilffif"' r 

'.-:inter 

35 "c m.:i:-< 

13"c min 

31 
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7.5.~.3.l heating shou1.d the outdoor tcr.-.perature drop be low 15 °C. 

Two heating ventilation units shall therefore he provided 

which shall let air into the building throu;;h a syste:n 

of ducts complete with relative air inlet registers; 

the two units shall be located inside the building on 

a platform overlooking the laboratories and factory 

offices. 

The units shall be equipped with .:i hurr.idi fication section 

to effect evaporative cooling of t~e air and with an ele~~ric 

heating battery should heating be required. S._1;:ie areas 

of the b~ilding will be provid~d with roof extractors to 

ensure ~li~inaticn of fumes <ln~ vapours; those 3re~s ~ill 

rr:g 0:1 to c:;3r.;·2. 

the kitch..r1 roof. 

Thi~ chan;:.ing room.:;, i,athr00,n:; and tuilc·ts wi I l h;1VL· <lll ;11r 

eztraclion •;ystem r:,rnsi~tin;; o[ duct:;, suctic·11 'Jal·v·• s :md 

t:) J~i_::'._ t:._ r.1 f~_.2_ ~1~1-~·~_rr.:L'..'~_l_'_L_:.1_!:_:; _ __'2.'._ _ _!.i~>_:\~'... ,_l _.-i.:_i l_: ~ _E:tl __ r • • i .1 t l • · 

char.ir:tcri~ail·'.> nt .~:1c•1 

c:[,[:~r 1 e te w L th : 

frr.·sh air inlvt curnplr·U' w1th sat1d ft ltvr of t_h,_· "D1::;t 

l'.JuVrc" tyr,•: nr •,;imiL1r with ;iir d(·I iv,,ry c·:1p:•( it.y »t 
1 

IS,f;oo rn'/h 
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7.5.4.3.1 (cont.) 

mixer for fresh air and recirculation air co~plete with 

gate valve on each inlet and sized for: 

fresh air Li,000 rn3 /h 

recirculation air 30,000 rn3 /h 

extractatle multi-cell for filtering section with air 

flow capacity of 45,000 m3/h 

- humidi!°ication section complete with double row of 

nozzles, water Lmk, spray pump, drop separator 

- ventilaticn sectic-n complete wit~ double sucti.cn ce:-:trif:..:;:;ill 

fan coupled to an electric motor by b.:cl ts and pulleys, 

. , c 000 'J /• d cu.pac_:.ty4~, I:'!1nan sui :;_ib Le press«rc· 

100 k ;; 

duce 3?Stem for air distribution c:J~n.plct·.~ ,., . .rith air :..nJ t~t 

registers 

- autcrr:atic eLcctrir rr~gulation s~.1stt:::-i wit~ t' ... :~J r .. ~,('r.1 

t!wrmostats for e:1ch unit: on.· will :ict.. m th·~ •,.,-;1;;h._!· 

p1m:p anJ the other on t:hl' el2ctri,· he..1ti:i<; hatt·::-~1. 

rc;pectively for Sllmmer and winter ·i;wrar~cn .Jf th" sy·~r,_·c: 

n" l :1ir cor,Jitioning unit for tt1e cantr.,'n and ki.ttr:t:·ll, 

with the fol lowing capacity: 

S,OUO f':'3/h con<litiorn·<l fn''.;h .nr 

n " I .1 :·: 1 a l f an (' <l n:, ,. c t c <J to k i u :t lf' n hood ~; - •:a p :11 • i r :: r, • 0 u () :1 · / h 

prod11ction bui !din~~ 
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7.5.4.3.1 

7. 5. 4 . . '3. 2 

(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 

the workshop building, each with a capacity of 3,000 

n° 1 roof extractor for changing roorns, each with a 

capacity uf 2.000 ~3 /h 

Office n1r cunditioning system 

3.) !Jt~S 1 ~n d:1t:l --------

outdoor temnerature 

s unrne r 

W'inter 

s ur:1rne r 

winter 

13 "c 

30°C 

F)'\('}f' 
4-\J \., 

3 :. 
'11 :1. 

type a1r conditit1n1:r. The C'.Jndi tiunf r:; wi LI he (1f ad:.·11:i:1t·~' 

capacity and, hy op(~ration of a hc::.it ;l1w.p, 1 • .;i.ll ,;ls·.1 '.'r.Jvi<;,~ 

Tlw offict~ area toilets will he rr•ivid,.u with :rn :11r 

1·:~tractur which wi 11 provide cunt i1111ous air L':•.,·:;:111,.;.·. 

l~i<'c:Lri.c hl·ilting plates will he pru•:idcd :;i1·•1tld l1,.1rin)'. iJ,_, 

n e c e s s a ry . 
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7.5.~.~. Water supply and distribution network 

a) 1.\.:.tter 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 as indicated here1mder and at a 

suitable pressure (approx. 3 kg/sq.cm) from a norffial acqueduct; 

it has also been assumed that said water ~ill be drinkable and 

sand-free. 

Should there be no aqiueduct, a well, complete with 2 sub-· 

mersible pumps (one in operation and one on stand-by) 

shall be sunk. 

Our estimate however has taken only the former case into 

consideration (i.e. water available from an aqueduct) and 

not therefore in~luded. 

- for technological uses: 

1,000 lts/h x 3 working hrs 

for sanitary and drinking purpuses: 

- for .11r con<litionin.~ plant: 

7~0 Lts/h x 8 hr~ 

to t.:i 1 

~;, ( )t 'it) l Ls/=!, 1 : 

21.uno lt:::cia? 

The cibovc' cai.culation takes .1:1:011nt n1~it1i._.r ,,; : . .:;~t._r c,1:1s•.!::ipt i·~:i 

n.:lative to the housing J:.1cilities nc:ir tlw W(J:-i-:shop !11''." of 

how;ing with supply diri.:ct irorn th1: ,\'[Li<:duct. 

Thf' pL1ntwill hnvi! a ~;ingle w.tt('r di·;trib11tioi1 n,,twurk, 

ifosi;-,nf'd for del.ivt.:ry of 4 rn1 wat»r pPr ho1ir, i;.:h:rh '-'i.ll 

ml:et both prod1H:tion and r;anit.1ry rf"(1uir1·r::vnu;. 
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7.5.4.4 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: \,·clded steel piping with tar and 

jute external protection. 

Each oathroom and toilet unit will be provided with a 

1,000 lts. capacity asbestos cement tank for ~.C. flushing 

located on the roof above the unit. 

Water suiJply tc said tanks will be by ~" dia. branch pD..:s and 

float valvt'. :fater supply to all utiler sanitary iixtures will 

be •iirect from the Jistribution nct1,.;ork. 

ThE following s:rn:.t::iry f~:-:t11rcs shall :1Lso be Drov:ded: 

!cold water only) and dr2in tr~p 

cold water :nixer. s·...rivel typ'-' :;pr:1y and ~ottli:; tr2~; 

- 'Jitreous china, iJ,,,.;l type i..·.c. with in:>t:mt il11c;hin~.~ u.":iL·L· 

- vitr~ous chi.na biciet with hot :rn<l cold wati'!'." t:i;is dnd 

drain tr:ip (cnly for emp loyi:·es' l1011:;in1;) 
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7.5.4.4 

7.S.4.5 

(cont.) 

Hot water for the workshop sanitary facilities si·1i!ll be 

provided by 100 Its. capacity electric water heaters installed 

in each bathroom. 

Kitchen and self-service counter equipoent. 

The kitchen shall be able to cater for 100 meals at one 

sitting only. 

The kitchen shall be divided up into the following areas: 

a) checking and storage of provisions 

~) CC· Ck i_~g 

d) dish washing 

" 2 n 
, 

n 2?00 Its refr~~crating cilbin~t 
0 ., 

n ) stor.:1;:·,~ shelves 

n 

" 1 n 300 l<;~ pLttform b.1Lrnce v.:itli J;_al 
c 1 n trolh·y 

n° 2 wor!a:Jhlcs 

<} 

n 

poL:tot:S 

0 

l n electr,c tnr.:ar rnirici_•r/gr.:itL'r/Jiq11idizvr ·..:il!1 1. 0
• i~1 r:ot"•r 

" l n 
() 

ll 

" 1 n s Ii ce: r-li L:1dl' di an. ·ioo nun. 

J1 autrrniatir'. scale to Wf'igh lJ k;~ maz. 



borghi e baldo ingg. 8 q , . 
e.p.11. 

7.5.4.5 

7. 5. 4. fi 

(c0nt.) 

c) Cooking area 

0 
l or electric cooker with n gas oven 

" 1 150 lt. gas or electric cooking n 
0 1 30 lt. gas or electric frier n 
0 1 hood installed above the n 

suction type extractor 
0 2 work tables n 
0 1 1500 lt. refrigerator. n 

d) Dish washing area 

n° 2 work tables 

n l table type dcuble sink 

0 1 n • 300 plates/hour electric 

e) S<>lf-servicc cutmter 

fl 1 

cooking 

, 
l n cold storage food container 

pot 

unit complete with 

0 
n display unit for f,_HJd .:it room te:;;per;1t:1re 

n ·1 hot tuod containers (tempL·raturc r:o::iint:tine::<l bv mu:m:i 

uf hut water bath} 
0 

l n tray holder with bread and ci1tlery di';pt•ns· rs 
n 

2 n tro Llc/S for ca11t'-'cll :1rca 
0 

n chilled water drinking fountain. 

s~werage wast2 pipes and waste treat~ plant. 

The waste pipes, as fcir ~ls the drain tL,,,.; of ••:Jch s:mitn-y 

fixture, sha11 be i!l PVC .1:3 per Lrr'd 744">-75 or ,;q:1iv.d1•nt 

(ripes sui t:ib 11~ for fluids u1 1 to 70nC) with h..111 :ind ';pi ~>Jt 

j o in t . Ven t i lat i on '-"' i 1l !; ·~ by means o [ r i ~; E~ rs 1 e;..: <l in g t P th P 

roof wh<'re air c•:<tractur wi l L ht~ installed; watt•r pro<Jflng 

at these e:'i t points <Jrl :he• roo w i 11 hr· by r:ip;ms of 1 t•ad

p Lare, th i cl<nr~ '.>·; 20/ I 0. 
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7.5.4.6 

7. 'j. 11. 7 

(con;:.) 

The waste pipe networks will be provided with P'l.'C insiJectio11 

tees comr,lete with plugs, enclosed in brickwork tr.:ipswhich, 

when located inside the building, will have a cover (sup?orted 

by a brass frame) of the same material as the flooring itself 

and when located outside the building, will have cement cov~rs. 

Fefore entering the sewers, grease and oil in kitchen ~aste 

will be removed by means of special traps. 

All sewerage shall be treated in an activated sludge type 

treatment plant with the following characteristics: 

- average daily capacity: 

100 employees x 70 lt/day per person 

- total BOD content: 

100 ec~iuyees x 23 gr/day per person 

- BOD cur.ccntra.tion 10 Wdste: 

r30o !;r/ day 

7000 ! t/ ddy 
328 mrr:c;r/ 1 t 

7000 lts/d:iy 

\\aste lir[I .J, which on leaving the trc.:ltr:1·~nt pL~nt sh;il l 

have a ri'sidual ROD c<n1tent of no rr:ore than 40 mm:~rJ Lt 

(providing lo•:al regulations do not pr·..:scribt! a luw,,r 

content), shall bP lt't into t11<> :al.n'.Vater drai.n:J'.',·-" 

piping and t.JkPn .:.is far .:is b1;und;;ry fenci.n;..;. 

!{.:..iitn·ii..lter drains. 

jointing shall b1· with hPll and ,;pig'.Jt j·;i:1t:; ;rnd !;1Jit,!hlt· 

,1dht.• s i './('. 
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7.). 4. 7 

--r :: .'. •J I • J • _,. • tJ 

(cont.) 

and, at the foot, with dr:iin p:ts having intern:.il dim.~r.sions 

45 x 45 cn:s. and rn.::id<.> of prec:as..: co•H.:n:te !:ings r 2 or 3 rint_;sj. 

These pits shall also te useri ~or .nspection oi the und~r-

ground cira~nage pipes. 

b) rn..:erground draina~;e net" . .:ork 

This network shall be used for collection of rainwater drainin~ 

off roofs since rain fal 1; .1g L'n roads Jcid paved areas wi ii drain 

off directly into the ground. 

The rainwater drainage piJing will extend only as far as the 

b0undary fencing (draina~e bEyond this point is not iacluriL'~ 

:it this sta~.e). 

-:- ' ' - ... -
! ~t.:..... I - /), 

Tlie nipes shaLl b,_, lai.d on J 10 ;':::. ::hick D ~ .Jl sand ·,.-L:h 

screened t~arth c.overin.~. 

covers for Si1rr:e. according to location. sh.ill rie !S tolic:,s: 

gardens or 1~~ns 

area and in roads and yards. 

Compressed a1r .:itatitrn aud distriL'ltiun r:et'..:orl-:. 

Cumpres:>t'd a1r <.:'.JnS1Jmrotion for tcchnolllgic;;i purpus.-s will 

be 2500 It/min. 

lng, norr:1al lubri1~ation, air co1;!0d, motor rJri.·;,•n l'Ur.>prcss.-ir'.;, 

~<li:h with ;i c.1pac:ity 01- 2rl00 lt/min .• pr~·s~;ure 7 L:;/s11. ('!~ •• 

cir~ul~tiun type). 

' 
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7.5.4.8 

7.5.4.9 

(cont.) 

The compressed air station will also be complete with: 

- 2000 lt capacity; 8 kg/sq.cm pressuce, storage tank 

equipped with safety valve, pressure gauge, pressure switch 

and auto~atic condensate trap 

chilling cycle drier for dehumidification of ai{. 

The compressed air distribution ring will be in dip galvanized 

welriless gas pipe alon3 which will be installed ball valves 

for line sectioning. 

The distribt1 tion net'.vork sh.:ill be such ;is to ensure a pr•..'ssure 

ch-op :Jf no more ttlan u.J :Z;:;/sq.cm at consumer points. 

Since the corr.pressed ?.Lr is to be: dric•d di.stributicHl p1n1n,; 

will not need thP slope. 

Corr.pressed a:ir service supply pc.'ints shall be '.'rovidL'<l ·..:i.th 

:-ilug cocks with quick-coupi.ing attachrr..:-nt tor twses. 

In;,tru.nent air supply point!' shail, on the contrary, be f!q<ii.rpc>ri 

with an air clecmer f:i ltL•r/pre'3surc reducer 11.:ith pressure 

gauge) unit. 

fire fighting system. 

The fire fighc.inr; S/stem •..rill consist exdusively uf the 

f 0 ll owing e:: t i Tl g 11 i s rw rs 

- 1n the workslior: 

50 kg trolley moun<:ed powder and foam e:-;tin,'.•.1i;-;hL't"S and 

6 l.::z portab!,, pnwder e:·:line'ui:;liL'rs complett• with hos" .·md 

nozzle 

- in the offic~s: 

5 kg carb>:1 dioxl.<le rco2) portable L:::ti11:~·1i. 0;iil':-~; comp]!·te 

w i th ,; 11 pp o r t f o r w a 11 mu 1 m t i n g • 

' 
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7 - -•• J. J. 

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 it has been decided that the most 

suitable solution would be that of grouping the various function 

(operational, administration and social) together in one build

ing as is shown on th2 attached drawings. 

The plan of the building infers a regularly shaped construction, 

bui 1 t on a f1 :t ground dose to ~ p11b 1 ic hi;jhway •:otmecting 

sar.,c to one or more tm-.ms. 

The design of the pla1.t ta~es into account the princir.'.ll 

rules dnd re~11lations in force ~n Italy which go·1l'rn the 

construction of industri31 building. 

A p.:1rtially blind enclosure '..Jill surrcund th' ;irea to be bui Lt 

on ducing the first stzige cind a strL[~ of grc•md rrntsid-.', runrnn;; 

.:dong ':he public hi::!hway, will he s.~t out ;1s a car pariz for 

emrloyees and vi::;itors. besides ser•:ing .is :1 ~;aL' entry aud 

exit area f0r trucks. 

'I'he road netwo~k in the ~~rounds of the pl~.mt wi11 consist •)f 

a strt•tch of road which, branching uff orthogJnal ly irom the 

main hi;~hway, will serve as means uf access to the industri:JL 

p lJn t. 

An intE:rnal ring rend will nm right round the building, widen-· 

JI1)3 crnt intn load.ing and unoloading yards al cert;_iin roints. 

'1'he industrial [Jl:Int LS housed ltl thP h11i \Ji11g shown on the 

atLaclied drawin~s. 

It has been sized t-.Ja,·'.:omm11d;:t~ the procr~s:;ing rnachint·ry. the 

rW•'t'Ssary stnrag1~ aCL'aS ·li1d thv ,,t·ri,:1·.•; ,·lt;111·'.l.w:, ro.im:; lur tlw 

P<'[SlHllll' I. 

' 
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7 .5. 5 (cont.) 

The internal arrangement of the building has been studied 

with a view tu functionality, rationality and thrift at the 

same time, however, paying great attention to the external 

appearance of the building which can be rendered pleasing 

and decnrative. 

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 ~orkshop and on a 6 mt ~ b ~t 

grid for the 860 sq. mt two stor2y :ir0:i ,,·hicf"i \,·ill 

house thE' offices. the changing rooms and the c~ntcen. 

Roofing will be of two different tyrws: s!1_cd type [,,r tile \·:ork-

shop and flat for the office area. The matcriJl us~d for rociinb 

will be sandwich type, corrugated sheet stc0l with a suitahl~ 

filler-layer of insulation. 

The external walls will be of full-h·;ig!it sandwich-type IT:<·t:cl 

panels: metal winr~·-w fram0s wil 1 he monntc<l in sp2cial opr:n!n;;s 

in the pare ls whf're 1 ight and vcntiL1tion are needed [or c:.,;:-;._· 

rooms located along the perimeter of the- building. 

The gatekeeper's lodge will be located in a separate building 

near thr! main entr::nce a!ld connected to th•2 pl.:rnt by a roo[ 

go1or, across the ;!cce:;s road to the plant, thur; creatin.~ a 

check point and weighing station for the goods enter;ng .md 

:l'..:iving t~w plant. 

tlun:.in;:~ an:as: the constraction of a gro11p uf bunr,alows (e;1c'.1 

to hou:;e one f.:irni ly •Jnly) is f0rcs·~en ori tli•~ <l[JJJo•;.i.tl· sidt, of 

the public highw.1y to the indu~;trial building. 

Ttwse houses will serve as :1cr·c 1m:i:od;1Li.onfor the instructor:; 

for the whole <lurati.on of the training ,·01irse \vhich will Le 

attendf'd by the work:;hop :ipprentices. 
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7 .s. 5 (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 appear~nce. 

Later an apprentice's quarter with services will be built for 

40 trainees. ~he apprentjce's quarter will have a 1,300 sq.mt 

two storey are.? .. Service zone will include canteen, bar, meet

ing room and will have and additicnal 40J sq.mt area. 

' 
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The personnel required for the diff~~ent production phase~ is as 

follows : 

1st prod. 
phase 
(80 tons/ 
year 

1) Production personnel 1984-85-86 

1.1 Machine workers 

1.2 Auxiliary workers 

l.J Supervisor 

1.4 Foreman for turning 
drilling and thread-
1 n G s i1~1 p ·-:; 

1.5 Foreman fur the 
remainin~ mechanical 
s :w p s 

l.fi Foreman for plastic 

46 

23 

1 

l 

l 

moulding dert. l 

1. 7 For2man for 
maint1..'nance 1 

1.8 Storekeeper 

1. Sub-total oi pro-
<luction rersonnel 75 

2. Sub-tctal of trainers 4 

----------

J.l General Manager 

3.2 Sales Man<J:,~er 

).] Admin.~anager 

J. !; Tedmica L '.fana~~0r 

3.) A<l:nin.& S12cretary 
Clt:rks 

·j. 6 Draftsmen 

3.7 l'r:od.pl.:mnin1r, clerks 

3. B :-.:tirse:; 

1 

2 

2nd prod. 
phase 
(160 tons/ 
year 
1987-88-89 

89 

29 

1 

l 

l 

L 2 '1 

l 

6 

2 

3rd prod. 
phase 
(320 tons/ 
year 
1990-91-92 

178 

39 

1 

8 

1 

l 

., , 

4th prod. 
phase 
(640 ton:>/ 
year 
1994-95 

356 

78 

1 
J.. 

., 

1 

·1 

8 

! :.: 

4 

!, 

2 I; 

·--- -·----------- -----------
·i. S11.-J-total uf !'>'~af[ f.. 

'-!:magf'rne n t 

I I ., 
·f) 

20 ')':,' _., 
--------------- -- --- --

•tr· 1 
.~ _) l /.?.;) 

-- ----- --------~-- - ·-··--~-·-· ---- -- ---·-- - . ~---- - -~- - -·--- -- - - - - -- ·--· -
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7.5.6. (cont.) 

Of course people must be hired in advance because 0f training 

necessities according to the prelirnin~ry schedule in table 42. 

The number of people required is defined year by year in tables 

54-55. 

It is advisable that the supervisor and the foreman be present during th~ 

plant installation in the second half of 1982. 

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

installation contract as follows : 

a) training abroad in th~ 1st half of 1982 for the followin~ people: 

a.l) - supervisor 

a. 2) - forem.:rn for turn inf!, dri 11 :ing and tlir·~ad in~ shon 

a.3) - foreman for the rernainin~ mech1nical shops 

a.4) foreman for pi.J.stic mouldi.1~;_; de~}:tlt::ient 

a.5) - [orenan for maintenance 

b) tra:nin~!. 3hruad in the lst hdlf of 199~ for the· foLl(>i.·:ln~ 

add[tional people : 

o.l) torrman for turnjc1g, d.:-ii.lin~~ and thcca,•i.n·.: :dwp 

b. 3) L1reman [or maintennnc~' 

c) training .:I broad in the 2nd half of l ')82 for thL• fol lowi Ji'!, t''~clp l.c·: 

c .1) - N° 4 tra i.ners (see pr~cedin~ p;ir,1~;raph 7. 5. l.). po i.nt b) 

d) training :.ibrr.Jad i.n the 2nd half of ]'l(l'.) (nr the followin~~ :Jdditiorul 

pu1p l"' 

d.l) - N° !1 tr.1ir1Pr:; (see precodi.nl', par,t;:r:.iph 7.'i.l.'3 pcinl h) 
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7.6. Economical study for the new central workshop 

7.6.1.1. Fixed capital expenditures 

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 inflati~n 

rates in the most industrialized countries are greatly influenced 

by many factors and it ~s very dif~icult Le ~ake a forecast. 

We have lssun:ed that the plant be ordered on a "turn-key" 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, ro.J.ds, yards, 

fencing 

- Production area 

(see table 56) 

1st phase 

2nd phase 

3rd phase 

Office and service area : 1st phase 

(see table 56) 2nd phase 

3rd phase 

30,000 SP 

60,000 SP 

305,000 SP 

260,000 SP 

550,000 SP 

215,000 SP 

205,000 SP 
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7.6.1.1. (cont.) 

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

of w~ich 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 housiag facilities for the new train

ing centre is not to be charged to the present project because 

these housing facilities are to be provided by the Governnent. 

Their estimated cost is as follows 

- N° 8 small houses (installation from 

b) 

1/7/1981 to 31/12/1982) 

apprentices' quarters and services 

(installation from 1/7/1987 to 31/12/1988) 

Installed equipment 

1st phase 1,915.000 SP 

- 2nd phase 1,170,000 SP 

- Jrd phase 2,760,000 SP 

Total 5,845,000 SP 

For details see table 57. 

170,000 SP 

JJS,000 SP 

The above costs include main Contr3ctor'5 fee, transport to 

site, erection, spare parts and maintcn;rnce materials for two 

years service, l'Jcal taxes and contingencies. C:ustoms d11ty has 

not been taken into consideration since this ts a new plant. 

' 
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7.6.1.1. (cont.) 

c) Consultant's fee. Consultant's fee is foreseen for prepara

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

months) (l~t phase) 

d) Pre-operational expenditures 

d.l. legal matters connecttd with the consti

tution of the Company, authorization, 

,~tc. (1st phase) 

d.~. expenses for personnel hired before 

production is cormnenced as follows 

(see preceding tables 54-55 and follew

ing table 61 ) (1st phase): 

- for the first year (1981) 

- for the second year (1982) 

d.J. other expenditures relative tc ?ersonncl 

(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 
~:ill-month 

The break-down is as follows 

- 1982 (1st phase) 

- 1989 (2nd phasP) 

- 1992 (3rd phase) 

54,000 SP 

21~,000 SP 

18,000 SP 

) 

130,000 SP 

10,000 SP 

3,000 SP 

41,000 SP 

96, "l.lO SP 

The total pre-opP.rational expenditures are therefore 150,000 SI', 

out of which approx. 100,000 SP are tri be p.iid in forci~~n 

currency. 

' 
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7.6.1.1. (cont.) 

e) Total fixed capital expenditures : total fixed capital 

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

Description 

Land & building 

Installed equip-
ment 

Consultant's fee 

Pre-operational 

expenditures 

TOTAL 

Sum to be paid 
in foreign 
currency 
(thousands of SP) 

1,000 

5,145 

100 

100 

6,345 

Sum to be paid 
in local currency 
(thousands of SP) 

625 

700 

30 

50 

1,405 

7.6.1.2. Technical know-how and managerial assistance 

Total 
(thousauds 
of SP) 

1,6~5 

5 '81;5 

130 

150 

7, 7 St1 

We deem it necessary to reach an <:1greement with a qual ificJ sp:1re 

parts manufacturer in order to obtain technical know-ho1-: ac:d 

assistance for the whole period of activity in the followin~ fi~L<ls: 

a) technical know-how con~erning technical specifications o. the 

spare parts and plastic accessories and processing 

b) managerial assistance. 

We estimate th3t this agreement will entail an e;:penditure ()f 17, 

of the gross revenues (see following paragraph 7.6.6.) 

' 



borghi e baldo ingg. 102. 

8.p.e. 

7.6.1.3. 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 e.'.!ch phase. 

As a prec:.rntional measure the sal v:ige value of th; plant has been 

considered only 50;: of the investment of the 3rd phase ('3,55/,000 St'), 
that is 1,778,500 SP. 

The total ca;:-iital expenditure of 7,750,000 SP and their dqn-cciacjon 

is divided up as is shown in tables 58-)9. 

The phasing of investment (payment v:ilues) concerrun~; land ; . .id build

ing, equipment and consultant's fee is Jssumcd to be as follows (set'. 

also preceding para~raphs 7.3.1.2.2. and 7.6.1.1.) : 

20% at award of contract ( 1 . l . l 981) 

307, after six months ( 1 . 7 . 1981) 

207. after twelve months (31.12.1981) 
a) 1st pha:;e: 

157, after eighteen months (1.7.1982) 

5% at cmmniss ioning (31. l2. l932) 

101'. after one year's npcr:ition 
(guarantee pt: riorl) (3 l. 1 2 • 1 9 Wl ) 

' 
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7.5.2. (cont.) 

50% at the starting point of 
equipment installation 

20% after six months 

b) 2nd phase: 15% after twelve months 

5% at commissionin& 

10% after one year's operation 
(guarantee period) 

50% at the starting pu:nt of 
equipment installation 

20% after six months 

c) 3rd phas~: 15% after twelve months 

57. at commissioning 

10% after one year's operation 
(guarantee period) 

103. 

(1.1.1985) 

(1.7.1985) 

(31.12 .1985) 

(30. 6 .1986) 

(30.6.1987) 

(1. 7 .1987) 

(31.12 .1987) 

(30. 6 .1988) 

(31.12.1988) 

(H.12.1989) 

As far as pre-oper:1ti0nal expenditures ::ire ..:onccrned paymerit times 

are given in paragraph 7.6.1.1. 

The payment values year by year are shown in table riO. 

The personnel required is dcscr£bed in paragraph 7.5.6. 

Assuming the following wages and salaries : 

a) production personnel 

a. l. workers 900 

a.2. supervisor 2,500 

a.J. foremen 1. 800 

SP/year 

SP/year 

SP/year 

' 
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7 .6.3. (cont.) 

b) training personnel 

b. l. trainers 

c) staff and management 

c.l. general manager 

c.2. other managers 

c.3. clerks and nurses 

1,800 SP/year 

6,000 SP/year 

3,:JOO SP/year 

1,200 SP/year 

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

7.6.4.1. rost of raw materials 

The quantities of raw materi3ls, bot~ metal ~nd pl~stic. ar2 shn~1 
in t.i.ble 49. 

Considering the following avera;~ prices of the raw mat~rials, all 
inclusive 

metal 1.5\J SP/kg 1,500 SP/ton 

plastic (PVC, Polythene, etc.) 0.4U SP/kg 400 SP I c,m 

ThL followirt", cost:; for the r;:iw mat~riai:' ;ire applicable 

Year Cost of metal Cost of plastic Total cost or 
(thousands of Sl') (thou sands of SP) raw ntilterials 

(thousands of SP) 

l983 78 11. J 8'+. J 
1984 156 12.6 11i;-;. h 

1985 156 16.8 172.8 
1986 156 20.2 !76.2 
1987 312 23.5 JJ5.5 
198.<3 312 26.9 '33;1. 9 
1989 312 '30.2 342.2 

' 
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7.6.4.1. (cont.) 

Year 

1990 

1991 

1992 

1993 

1994 

1995 

Cost of metal 
(thousands SP) 

624 

624 

624 

936 

1,248 

1,248 

Cost of p~_astic 
(thousands SP) 

33.6 

35.7 

37.8 

39.9 

42.0 

44.1 

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. 

7.6.~.2. Cost of utilities 

a) Electric power 

Year 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

energy consumption and cost are as follows 

E:nergy con:rnmpti0n Cost 
( k~<!h) ( thcltsands 

200,000 14 

'360,000 7 •) 

360,000 22 

360,000 22 

680,000 42 

680,000 42 

680,0011 42 

1, 300, rJOO 7S 

I., 'j[)Q ,000 7) 

1,300,000 75 

2,000,000 LO'J 

2,600,000 120 

2,600,000 120 

of SP) 
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7.6.4.2. (cont.) 

b) Water ~ater consumptiov and cost are as follows 

Year 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

Water consumption 
(m3/year) 

4,000 

6,000 

6,000 

6,000 

9,000 

9,000 

9,000 

15,000 

15,000 

15,000 

25,000 

30,000 

30,000 

Cost (thousands of SP) 

0.3 

0.4 

0.4 

0.4 

o. 6 

0.6 

tl. 6 

1 • 0 

l.O 

l.O 

l. 7 

2.0 

2.0 

The total ~ost of utilities is sho~1 in ta. 'c 62 toµether with 

the remaining operational expenses. ' 
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7.6.4.3. Maintenance, spare parts and other consumpti::m materials 

The cost of spare parts, maintenance and consumption materials, 

considerin~ the costs of equipment to include spare parts, 

maintenanc ~· and consumption materials for two years' service, 
is as follows : 

1983 (thousands of SP) 

1984 II II 

1985 38,300 II " 
1986 38,300 II II 

1987 61,700 II " 
1938 61,700 II II 

1989 61,700 II II 

1990 116' 900 II II 

1991 116. 900 II II 

1992 116,900 II " 
1991 175,400 II II 

1994 233,800 II II 

1995 2 33, 800 II " 

7.6.4.4. General expenses 

The break-down is as follows 

- telephone 

- bank charges 

legal expenses aud rnsurance 

- office supplies 

contributions to industrial as~;ociatio11s and Public ReL1tions 

- usl'. of company cars, maintenance and spare parts included, 

trans;>ort expens(~s. 

' 
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The general expenses are as follows : 

from 1983 to 1989 

- from 1990 to 1992 

from 1993 to 1995 

40,000 SP 

50,000 SP 

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. Inventorv values ________ ._ ______ _ 

7.6.5.1. Inventory value of finished goods 

The inventory value of fir:ished goods has been c;ilculated 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 tor plascic accessories. 

Production personnel for plastic accessor;..es consists of only 

1 foreman, 4 machine workers and l 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 ad 15% of the total from 

1983 to 1992 and constant from then on. 

Total industrial costs and unitary industrial costs <lrl' shown 

in ta!:>les 63-64. 

The unitary industrial costs are more or less constant (for spare 

p;:irts and for plastic: .:.1ccessories) sine(: only prorortion;il costs 

have been considered. 



borghi e baldo ingg. 109. 
a.r.a. 

7.6.5.1. (cont.) 

b) The increase in inventory value has been calculated according 

to the F.I.F.O. (First Ir., 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 80 20 

1995 80 .~o 

For spare parts stock tonnage takes up 3 month5 of the production 

from 1981 to 1992 and then is constant (up to 1.5 rnont'l production 

in 1994, due to better organization). 

For plastic accessorif~S tonnage is about 3-2 month of the 

production. 

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

Raw materi~l st0c~ is as follows (to cover the same pro'iction 

time as contemplated for finished goods) : 

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

1983 15 5 
1984 30 10 
1985 30 10 
1986 30 10 
1987 60 16 
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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7 6.5.3. 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 

1988 61. 7 

1989 61. 7 

1990 116. 9 

1991 116. 9 

1992 116.9 

1993 175 . .t. 

1994 233.8 

1995 233.8 

The total inventory valu.::s :ind the i.nventory increase values .ire 

shown in table 65. ' 



borghi e baldo ingg. 112. 
a.p.a. 

We have ~ssumed selling prices to be the following 

15,000 SP/ton 

1,300 SP/ton 

for spare parts 

for plastic accessories 

Moreover we suppose the single industries will pay each trained 

.Jorker 2'JO SP. 

We can obtain the quar.tities sold 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 gross revenues 

shown in table 66. Payments for tr.::.inin;; arc also L11.:luded in the 

s,ross revenues. 

We consider 1% of the gross revenues as expenJiture for technical 

know-how and managerial assistance lsee preceding par.::.grarh 7.6.1.2.). 

By deductin.'.~ this amount from the gross revenues we obt.:iin the u..:t 

revenues (see table 66). 

In order to conputc the working capital the following .:issurnptions 

have been made 

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

will be made 30 days after date of invoice 

b) payments for raw mate!."ials will be made 30 days before the arrival 

o( materials at the plant (we have assumed thJt th0 materials will 

be paid for by means oE l<:tters of credit). 

' 
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7.6.7. (cont.) 

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

a) interest on capital expenditures has been assumed to be 8% of 

the cumulative capital payments from 1981 up to 1995 

b) interest on working capital has been assumed to be 12% 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. 

7.6.8. Profit and loss account 

Profit and loss account is shown in table 70. 

It is to be noted that the project will be prof.it making frnm the 

first operative year fl983). 

The cash flow and the cumulati·-re cash flow ;ire shown in tab L 7 l. 

lt is supposed th~1t at the end of the last oper.:itive year (199)) .1Ll 

activities will. have been conc:uded. So the project wi.ll rcceivP c.he 

p.'.lymcnts equal to 50% of the third phase investment, th;1t is the sal

vage value of the plant (1,778,300 SP) an<l the demobilization of 

the working capital (1,590,300 SP). 

From the above dat.J we have calculated the D.C.F. rate of return ior 

this project to be approximately 24.3% (see table 72). 

' 
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8. ECONOMICAL SOCIAL AND POLITICAL E\'ALUATIO~S CONNECTED WITH THE 

CONSTRl:C~IOX OF A NEW CENTRAL MECHANICAL WORKSHOP 

8.1. 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 ~e as follows (thousands of SP): 

Year Net revenues Cost of raw materials Savings of foreign 

1983 466.3 8.'.t.3 382.U 
1984 1,085.1 168.6 916.5 
1985 1,254.5 l 72 .8 1,08 l. 7 
l986 1,266.4 176.2 1,090.2 
1987 2,161.6 335.5 1,8~6.l 

1988 2,~78.2 338.9 2,139.J 
1989 2,490.0 J' °) °) ... ~. - 2' l '17. 3 
1990 4,279.6 657.6 3' 6::'2 .0 

1991 4,886.7 6.J9.7 ~.227 .0 

1992 4,894.8 661.8 ~.233.0 

1993 7,278.8 975. 9 6,302.9 
1994 9,6f2.3 1,290.0 8,372.8 
1995 10,884.6 1,292.l 9,592.5 

TOTAL 53,089.4 7,155.6 :, 5 '931. s 

The tuta~ savings in fureign currency ca:i b,.. nH1;:;hly 12val11:1t1'J as 

46,000,000 SL 

currency 

' 
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8.2. Eco~omical 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 acr.essor1es means easier 

availability of these materials and consequently better efficiency. 

This efficiency increase is not easy to calculate but it is certain

ly important. 

8.3. Social µolitical evaluations 

Over the period 1933-1995 the training centre annexed to the lh'W 

central t•orkshop will train from 40 to 160 medw.nical wnrk~rs ;;er 

year making a total of 1,408 persons over this period. 

The new central workshop wi 11 cre.'1te the following rH'W jub opportu

nities : 

a) from about 100 to about 500 persons wi 11 be err.p Loyed in the wor~~shop 

from 1983 up to 1995. 

b) other joh opportunities will be created in the factories supplyi.11'~ 

materials and services to the new workshop. 

The new central workshop will promote ho th the <lcve lopml·nt of tlw 

textile industry which is the most import;mt Sudi1ncsc indu;;;t ry and 

the growth of the mPchanical industry, wbi,:h is tht.! start-nff sector 

for cv2ry industrial devclnpm1~nt plan. 

' 
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9. CO~CLUSIONS AND RECO~~lE~DATIONS 

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 is 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) 85% of imports 

will have been substituted by local production. 

The total saving in foreign currency during this period will be about 

46,000,000 SP. 

b) efficiency increase Jn the local textile industry due to the e:1sy 

availability of spare parts on the local market 

c) qualification during the whole period of about l,~00 mechanical work~rs 

for maintenance 

d) creation of new job opportuniti~s (frora about 100 to about son at th~ 

end of this period) 

e) promotion of the local ~echanical inJustry 

f) satisfactory profit-making ability of this new activity (the intc>rnal 

rate of return is about 24%). 

We would like to underline the importance of the fo11owing 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 Centr.i.l Foundry for the supply of the necessary 

cast pieces, also steel cast pieces 

c) technical know-how and managerial assistance durin~ t!1e whole activity 

period by a qualified nwchanical manuLwturer who must hL~ iJO t.:XpL•rL 

in textile machinery. 

' 
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~LE 2 : P:ff•Olt:TION MACH 11-iHi UlmER , NSTAllAT 101,• IN THE SUDANESE TEXT I LE I ~OUSTRY (BOTH PRIVATE ANU GOV ERM ENT owr1rn SECTOR • COTTOH. KENAF) • (FORECAST COl1PL[T ION w lTH IN 19J2) 

FACT\lilY 
I . 1 I Fi,1er la -- ·---l le.cation Mana9.imant . 
[ ue 11ar.u-

~ --+--f-ac_· t_ur_ ... _d --r'-~:_,;~ ~---· -rl _10_~_::_._:~_1_:-f-------

SP I rrn I NG WEAVING .___, _ _, C()IHISSf0Nlt'6 FOllfCAST 
ottlci;1-ra:; -~-.,;1·:;. ion fiiUt spindles I tlanu-facturer--1 N° of Manufacturer 

- •· --· -·. 

, LL · PCRT SUDAN P C 24 -··--

G~Jl AkA Sil. ft! 1 ll I KHAR TQ(l~ ND~TH p c 39: 

. •Hay 1980 11ay 1980 

r 

GEZ 11\A & HAN AGLE FACTCflY i HMHUW 

i l 11 AD H AOA~ I) 

I KHARTOltl SUDAN TEXT. FACTO'iY 

BLUt Nil[ FACTOriV I llAO MADAN I 

! ~lll-WTAL Pil l\'ATE S£CTG~ FO~ COfTON ·t PJRI SUOlN SP. "'LL I PURI SUC"I 
1•1 h.\J Af!OAltAH SP. HI LL l HAG ABDAllAll 

.• , 1%\-tTCl.tl "JRIH SP. 11 l LI I KH.\RTOt.t: ~~·iiHll 

p 

p 
p 

G 

G 

G 

c 
c 
c 

c 
c 
c 

SACM (FR) oo 
TOYODA (JP)oo 
TEXT IHA (EG) oo 

340 
1,000 

-
PlCANOL (BG) 0o 

TOYODA (Jp)oo 

-

July 1981 July 1981 

January 1982 January 19H2 

January 1981 January 1981 
January 1981 July 1981 

/-- /.:.... 1 • 340 --- --~ ---·- -· -- - ~ ~--~----:-~:. ---~--·-~~·-·· 
[ ~~ --J -- --~-;~-[----- -~---..:._ -~-

__..,,... --- ._ ...----- .. -. 

TEXT IHA (EG)OO 
SACl1 (FR)oo 

~ll\EN IAN 

January 1980 

January 19BO 
January 1 981 

January 1982 

. January 1981 
January 1981 

,a GAOOlll SP. & \ffAVlhu l 
~ ACTC<Y i GOOC' --~--G _ I ___ c___ 22 ,000 HAr(ZQU .(IT) oo 480 ! GA~~[O (I T-~o -~~~~ ••• ·.~. -~~nuary 1983 

-L SJl-HiTA~_faNERl.ME"T GJt,i:O SECTGrt H1R ~~~----1------- 1~9 .. 000 - _/ - --- -------~- •OO ! ,-~----- ____________ < ____ ...;.;:.::_ __ --· 

: TJTAL TEXTILE SECTUR I : I Jltil,?00 --_--:-.-<:~~~ 1,880 1 ...... -;:.:--:::-. ·-·-:--.:--~~- ··-----.:_"_~_ 
I·---·--·-----·----· .. -·----- ---··---· ····---'·-··· .... __ I -···. -- --·-- ___ .. __ .-:--:: ...... ______ ._::. ___ ...., .. ;.__ __________ ....._ ___ _ 

ao S.!l pro:1c11Jir.g bd., •lite c~nsiJ~r unJdr installati~n a factory when at least a contract for production •achlnery supply has been signed. 
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TABLE 3: OPERATING A.~D l"NDER INSTALLATION TEXTILE FACTORIES IN SL"Dk~ 
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. ' 
NY ALA 

,..,.!~ 
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l 
I 
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} 
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u 
• KADOGLI 

SUDAN 
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TABLE 4 DETAILS OF SPINNING MACHINERY USED BY THE SUDA...~ESE TEXTILE INDUSTRY 

(both in operation and under installation) 

MANUFACTURER SPINDLES I 
under 

I 
! 

i.n operation installation Total 

No. No. No. I % 

' I 

i 
i 

I 
1. SACM 17,300 95,000 I 112, 300 20 

I 2. TEXTD-1A 107,000 107,000 19 

3. PLATT 56,000 39,000 95,000 17 

4. MARZOLI 24,400 22,000 i 46,400 8 

5. TOYODA 35,000 ! 35,000 6 

6. ROBERTS 25, lOO 25' 100 5 

7. RUM..\.~I.Ai.~ MFGR. 25,000 25,000 4 

i 8. RIETER 24,000 24,000 4 

9. CHI!li'ESE ~fFGR. 24,000 2r. ,ooo 4 

lO. OSAKA KIKO 20,000 20.000 4 

11. INGOLSTAOT 20,000 20,000 4 

1.2. SK.ODA 16,800 16,800 J 

13. SACO LOWCLL 3,300 3,JOO 

14. GARDELLA 1,200 l,.200 2,400 
I 
I 

J 

I 
I 

TOTAL 208. 100 Jl18, 200 556,JOO I 100 J I 

' 
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TABLE S : DETAILS OF WEAVING MACHINERY USED BY THE SUDA..~ESE TEXTILE INDU STRY 

(both in operation and under installation) 

LOOMS 

MANUFACTURER under 
in operation installation Total 

I l 

I 
1 No. No. No. 
I 
I 

I I 
I I 
: I 

I 

__ _.i 

% 

1. NORTHROP 
; 

2,370 -
I 

2,370 
! 

2. PICA ... "\OL i 
1,960 

I 
340 2,300 i 

I i i I 

I 3. TOYODA i - I 1,000 ! 1,000 I 
' ' ' ! I ! 

! 4. CHINESE MFGR. I 860 - I 860 I ' I ' I i I I s. SAKAMOTO I 710 - 710 
I 

I I 6. ELI TEX 
I 

540 540 - i 

23 

24 

10 

8 

7 

5 
I I I I 
I 7. GALILEO I - I 480 I 480 I I 

' 
5 

. I ! : i ! 
8. RUTI ; 390 I 390 i - ! 4 

I ! 

I i 
i I 9. DRAPER I 200 - 200 i : I 

/ 

I 10. GARDELLA l 60 60 120 
I I I 

l 

I 11. ~lany str ... • 11-scale I 
i ! I 

I ronytacturers 900 - 900 9 

I TOTAL 7,990 1,880 9,870 l 00 

t 

' 
I 
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TABLE 6 DETAILS REGARDI;:.;G PICANOL LOOMS 

r FACTORY l 
I Six Weaving Cotton Gezira & Sudan I ; 

MODEL I i Factories Textile Managle Textile TOTAL i ! 
i (S.W.C.) Mill Factory Mill i 
i 

I I I 
! 
i 

I I j 
'I. PRESIDENT DIPLOMAT I 

K I !!( I 
I 112 cm reed space 1,560 ! 1,560 i 
I 

I I 
l 

i ') PRESIDENT CM-C I 
I 

112 cm reed space 24 24 I 
I 

! 

122 " " " 316 316 

163 " II " 70 70 

176 " II " 48 48 

Sub-total 72 316 70 458 

i 
3. PRESIDENT CC-ST i 

112 cm reed space 258 I 258 

4. PRESIDRNT CL-C I 

188 cm reed space I I 21, - i 21, I 

=====:::::==============r===:~:::=~= =:::====~==._=_:_:_:=_=_=_= .... _=_=_=]:_=_=_=_=_=~-=_:_~_:_:_:_=_--=___,= 

NOTE: 
i( 

There are actually 1,516 looms installed. 

The figure of l, 560 has been indicated so that the same ro11ndt>d-up 

total of 2,300 Picanol looms as shown in Tables l-2-5 is obtained • 

' 

' ' 

I 
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TABLE 7 DETAILS REGARDI~G ~ORTHROP LOOMS 

FACTORY 
MODEL TOTAL 

Sudan Blue Nile 
Textile Factory 
Mill 

1 - s 44" (1961) 1,680 - 1,680 

2 - LF 44" (1960) 60 - 60 

3 - lF 60" (1960) 70 - 70 

4 - NARROW LOOM 1975 - 560 560 

!-=·==========================•====J==========··· 
I 

================= ================! I 
: I ' 

I 
I 
I 

TOTAL 1,810 560 2,370 
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TABLE 8 RUNNING PERIOD OF PRODUCTION MACHINERY IN THE SUDANESE TEXTILE INDUSTRY 

3 years or 
less than 3 years 

between 4 and 
10 years 

between 11 and 

SPINNING 

N° of spindles i. 

108,800 52 

23,300 11 

II 
II 
II 
II 
II 

WEAVING * 
II 
II 
11 N. of looms 
II 
!! 
Ii 
II 
II 
II 4, 340 
II 
I~ 

II 
II 
II 
II 
II 
II 
II 
II 

630 

% 

54 

8 
II I 

I II I 

l :: I 1 
II I ' l 

1
1 !l i ! 

~~:=:::::===============-====~~~~~~========J===~~===~===~=~~:~:========l===~~===I 
TOTAL 

* RHli\RKS 

208,100 100 

II I II 
II 
II 
II 
II 
II 
II 
II 
II 

7,990 100 

120 CZECH looms + 900 looms in many small factories have been tlivitl·~d 

proportionally. 

' 



TABLE 9 

N. 

l++ 

2x 
3 
4xx 
5+++ 
6 0" 
7 
8 
9 

10--
11--
12000 
13000 
14 0 "0 

15000 
lfr# 
17 

PRESENT WORKING TI~lli (HOURS/DAY) ° CONCERNING THE OPERA1ING SUDANESE TEXTILE FACTORIES 

A~ll UUR EVALUATION or THE EFFICIENCY + OF so~m OF THEM 

Pn•.sent worh:-ing time (hours/day) Our evaluation of efficiency 
FACTORY I Spinning Weaving Finishing Spinning Weaving 

S IN:~AR SP. !-!ILL 22.S - - -
KHARTOUM SP.& WEAV.FACTORY - 50% 35% 
SUDAN TEXT.FACTORY 607. 40% 
COTTON TEXT.MILL 22.5 15 - 907. 807. 
BLUE NILE FACTORY - 22.5 15 - 50% 
MADAN! SP. & WEAV.FACTORY 22.5 15 - 70% 707. 

1 RED SEA FACTORY 22.5 - - 70% -
~l\NY SMALL FACTORIES -
FRIENDSHIP TEXT. FACTORY 15 15 15 50% 1 !:ii. 
SHENDI WEAV. FACTORY - 15 - - 4U% 
KOST! WEAV. FACTORY - 15 - -
EL DUEHl WEAV. FACTORY - 7.5 - -
MONGALLA \..'EA\'. FACTOt{Y - 7.5 - -
NYALA lJEAV. FACTORY - 7.5 - -
KADOGLI WEAV. FACTORY - 7.5 - -
ABU NA..:\MA KENAF FACTORY 3.8 3.8 3.8 
PLASTIC SACKS CO. - 15 - - 35% 

-
0 At the time of our visits (April-May 1979) 
+ This efficiency was evaluated during our visits in the factory and must be considered as istantaneous. 

The reacheable efficiency should be : fur spinnin~ 95%; for weaving 80%. 

~ 

~ D' 
, 0 .. 

CD 
:I' -· CD 
er .. -a. 
0 -· :a 

CD 
CD 
• 
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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 effici~ncy. 

xx 

+++ 

00 

000 

Finishing will start to run the next July 1979 

Foreign technicians are operating in the factu~J for improving efficiency. 

The open-end spinning system is running only since 1 year. 

15 hours in weaving only since October 1978. 

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: RAIU:,\Y N[Tt\ORK n; Sl"DA.'{ 

/ / 

r.1 ii c r.1r:K 

I 
I 
I 

I 
I 
I 
l 

I 
I 

I 
I 
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TABLE 12 DISTANCE BY RAILWAY OF TOWNS WITH TEXTILE FACTORIES FROM 

KHARTOUM AND WAD MADAi.~I 

Railway section Distance of the 
RAILWAY SECTION lenght underlined town 

from Khartomn 
(km) (km) 

KH...\RTOmt-SHENDI 170 170 

SHENDI-ATBARA 140 310 

ATBARA-JUNCTION N.10 270 580 

JUNCTION N.10-WADI HALFA 330 910 

JU~CTION N.10-KARIMA 220 800 

KHARTOUM-GEDID EL THORA 40 40 

GEDID EL THORA-HASSAHEISSA 90 130 

HASSAHEISSA-WAD ~.ADANI 40 170 

~~AD :!.'I.DANI-HAG ABDULLAH 60 230 

HAG ABDULLAH-SENNAR 40 270 

SENNAR-ABU NAA.'1A 120 390 

ABU NAA.i.'1A-DAMAZI~ llO 500 

SE)lNAR-KOSTI 110 380 -
KOSTI-EL OBEID 310 690 

KOSTI-NYALA 940 1,320 

KOSTI-HAU 1,050 1, L130 

SENNAR-EL GEDAREF 230 500 

EL GEDAREF-KASSALA 22G 720 ---
KASSALA-HAIYA 350 1,070+ 

HAIYA-PORT SUD.\N 210 1,280+ --

,\TBARA-HAIYA 270 580++ 

HAIYA-PORT SUDAN 210 790++ 

RE~L\RKS 1) distances are rounded up to next ten 

Distance of the 
underlined 
town from Wad 
Madan (km) 

340 

480 

750 

1,080 

970 

130 

40 

60 

100 

220 

330 

:no 
)20 

1,150 

1,260 

330 

550 

900+ 

l, 1.10+ 

750++ 

%0++ 

2) underlinrd dis~ance concern towns with textile fa~torics 
J) + vin Sennar 
4) ++ via Athara 

' 
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TABLE 13: HIGHWAY NETI\ORK IN St:DA..'i 

, 

I 

\ 
.1 

/ 

I 

--~ 

(' "'. "' . . ___ ) " 

--- ___,.-
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TABLE 14: L~~t\DE TRACK ;\ETWORK IN SUDAN 

Practicability : 

throughout the year 

ir. dry season only 

! 

i 
!,. 
( 
I 

I 
! 

' 
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TABLE 15: RIVER TRAXSPORT SYSTE~t I:~ Sl'D..\~ 

\ 
1. 
l 

.. .... 
% 

' 



borghi e baldo ingg. 
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TABLE 16 CONTRIBUTIO~ OF THE INDUSTRIAL SECTOR TO GROSS DOMESTIC PROD~CT 

66/67 67/68 68/69 69/70 70/71 

Manufacturing 47 .5 

Mining & Quarrying 1.9 

Construction & 
Building 23.9 

Electricity & 
Water 16.6 

Tot.:i1 1ndustrial 
Production 89.9 

52.8 

2.1 

22.8 

16.3 

94.0 

55.0 65.0 67.4 

2.3 1.8 1.8 

24.4 24.3 23.3 

16.6 16.5 16.6 

98.3 107.6 109.1 

SP Million. 

71/72 72/73 73/74 74/75 

73.7 79.4 :01.2 138.= 

3.1 3.5 4.1 4.f 

26.4 31.2 61.0 65.( 

16.9 17.5 18.6 20.~ 

120.1 131.6 190.9 '.28.~ 

GDP 1060 1125 1193 1143 1199 1240.6 1307 L3 7 .J l S L 0 . ~-

Contribution of 
th~ Industrial 
Scct0r to GDP % 8.4 3.~ 8.2 9.4 9.0 9.6 10 

Coi~tribution of 
Manufacturing 
to GDP % 4.5 4.7 4.6 

Source Department of St:itistic:s, Kh:irtoum 

5.7 5.6 ).9 6. 1 

13. s ls. 1 I 

~ ,, 
I • u 9.:: 



TABLE 17 OCR EVAlt;ATION CONCERNING REPAIRING A~D MAINTENANCE WORK 

IN THE OPERATING SUDA..~ESE TEXTILE FACTORIES 

~- I 

l 

2 

3 

4 I 
I 

5 

6 

7 

8 

9 

10 

FACTORY 

S IXNAR SP. ~tILL 

KHARTOL~ 

SP.& WEAV. 
FACTORY 

Sl:DA~ TEXT. 
FACTORY 

COTTON' TEXT. 
mLL 

BLL'E NILE 
FACTORY 

~L\DA:;I SP. & 
WEA\'. FACTORY ( 0 ) 

i 

RED SEA FACTORY l 
~MW S~IAI.L I 
FACTORIES 

FRIE::OSHIP ! 
TCT. FACTORY ( +) 

SHDm·; WEAV. 
FACTORY 

l l KOSTI WEAV. 

12 

15 

16 
I 

I , ~ 
l ' I 

FACTORY 

F.L DUEIM WEAV. 
FACTORY 

~ONf;AlLA WEAV. 
FACTORY 

tNALA FACTORY 

KADO(;LI WEAV. 
fACTORY 

ABU ~!AAMA KE~!AF 

FACTORY (x) I 
PLl\STTC SACKS I 
COMPANY 

l 

Repairing 
is made : 

All by the 
annected 
workshop 

x 

and maintenance 

Partially 
outside 

x 

x 

x 
I 

I 
x 

x 
x 

x 

x 

x 

work 

All 
outside 

_J_ 

x 

x 

x 
x 

x 

(0) 

{+) 

I<:<> 
I 
I 
I 
i 
I 

I 
I 
I 

l 
I 
I 

RE~fARKS 

I 

Their workshop 
lS by Blue ~ile ! 

Factory, which l belongs to the 
same group I ( Sharaf Group~ 

I They utilize as I 

Foundry Kh:irtoum l 
Centr:il Foundry 
(Kha rt cum) ana 
Railway Four.dry 
(At bar a) 

I 

They utilize .:is i 

foundries Kh:ir
toll!n C,•ntr1 L Fcl'.H"! 
drv (Khartoum) 
and ~~ i n i:; c r v , f , 
1 rr i;.!;i t ion F. 1un

d ry (Wad :·tadani) 

' 



I 
I 
I 
I 

I 
I 

i 

I 

borghi e baldo ingg. 
s.p.e. 

TABLE 18 OCR EVALUATION CONCERNING SPARE PART PROCESSING IN THE 

SUDA..~ESE TEXTILE FACTORIES IN OPERATION 

l 
. 

SPARE PARTS 

I IMPORTED x. FACTORY MANUFACTURED LOCALLY 

All by Partially Complete-
the outside ly 
annex- outside 
ed t.Tork 

-shop 

1 SI~~AR SP .MILL 20% 807, 

2 KHARTOUM SP. 
WE.-\V.FACTORY 207, 80% 

3 SL'DA~ TEXT.FACTORY + 30% 70% 
4 I COTTQ:l" TEXT.:ULL 80% 20% 

I 5 i BWE ~ILE FACTORY 10/: I 
900:: 

6 I ~L\DAXI SP. & ! I 

I WEAV. FACTORY 10% 907, 

I 7 RED SEA FACTORY 107, 907, 

8 I MAW SMALL FACTORIES 

I I 
9 I FRIE~!DSHIP TEXT. 

i FACTORY :W'7, i 
80~' ! 

I I I 10 SHP;nI WEAV.FACTORY lOZ 90'::, 
I I 11 KOSTI WEAV.FACTORY 107, 90/: I 

12 EL DUEIM WEAV. FACTORY 10'7, 907 
13 MONGALLA WE.AV.FACTORY 101: 9o::; 
l't WALA WEAV.FACTORY 107. 902 

15 KADOGLI WEAV.FACTORY 107( 907, 

16 ABU NAANA KE~JAF 
I FACTORY 207, 801'. I 

]7 PLASTIC SACKS co. 20% 80/.'. 

I 
I 

RE~fARKS 

I 

+ Without 
consider-
ing the 
new plan-
ned work·· 
shop. I 

I 
t 

I I I I 

\ 
l 
I 

I I 
I I 

I I 

I 
~ I 

i I 

I ' I ! 
; 

! ! 
I 

I 



lAlllE 19: PRESEkT SITUATION IN THE FOUNOOtES ANNEXED TO THE OPEiiATltiG TEXTllE FACTti1!IES 

flJ I y.,, of Kl!iD DF cm mu p,, 
J •· J FOU'iC41f5 LOCAllDN '"'hl- c .. t I s1 .. q-A1-.,.;~;;;;le;.-;;- tot 

lation iron I & Bronze pro 

1 KHARlutli SP.& ~E~Y. 
FACTOnY 

2 I SUOAk TfXTllE 
FACTGRY 

t---------------+---- --+---Jo---·--·--·----

l<HARTOlll NORTH 1961-72 x x 

l\HART0ll1 1961-70 I X x 

H GfOID El THORA 1978 (X) (X) 

(to 

x (Hi 

x (15 

(X) I 3( 0r CuTTO~ TE•'· Hill 

,--- I 0 I • l I I I I I I 11\ 

..___ ----·--·--·-------- -----·---·- ---- --···· 

--- ----- •· - ·------ --+--------.----------· ---- -------

sent ANNEXED FACILITIES 
al lat.cratorles 

J. Sand Metal Mechanical Wott'" 
n_/ie:!r) pa f rn 

stic. on --- ----

) - - - x 

) - - - x 

- - - x 
------- ---- ------ -·-----···- -------- . 

) 

--- --------- !.-------· -

tlD1A:HiS t 0 } f"o.;ndry is vuy 111111 equippud. Now it has not ytit sl.irtea, t:.;c:ause they are con~U111in9 spare Initial stock. 

Tnay s~ .. ,uld oe atile to cast their whole requlre;ient. 

lit lncludin~ manageJ~ 

ix; Our e'J:iluati<in 

,., 

kers * 

3 

20) 

1 

g er 
It 0 .. 

ca 
::r -· CD 
er • -a. 
0 .. 
:I ca 
ca 
• 



'~ -
~ 

• 
~/~1'.r ,... .dAIL Of ~u~i'.StiuP llACHl'lt~Y l:l THE GPEiiATt~J Stbt..~ESE T£XTll£ FACf·•Rl(S 

i Year of Na of l__________ lll:.~~SHtl~_ HACHINERY ----- ______ _ 
----------'No of 

i 

'· l I 

I 

FACTCrtY 

--r-----
$i'.'i~:< SP. H Ill 

2 t ~ttAf:ICLt1 :)P.l JEAVlttli 

I F.-:tl)ry 

J su:~~ TEXT.rACTOiY 
~ ccm1 TEAi. "ILL 
~ I BLUE ~IL[ FACTu~Y 

ti I KA.;~~I SP.& Wt~V.f.\CTGrlY 
1 I ~iJ SiA f&Cf0~Y 
c i !IA~1· :.~All FACTURIES 
~ I FKIU•DSrllP Hxl.FACTu:iY 

1 C I Snt!U I ~tAIJ. f tCTCRY 

11 I ~D :JT' llEA'/ 11\G t.\CTCtl '( 

12 I El ~J~ '.M WE~~ ''.'G tA~IO:iY 
1.1 

1 
!' •. \..iAl.A wr .. n.G FAl.fORY 

i ~ i \YALA ~EA~ilt~ FAClG~Y 
~ :. I KACAGLI \l~AVl\G FACTC~Y 

I 

15 i ~.~JU llA~A KE~.lf F.l.CTQRY 
i7 I Pt~~TIC SACKS CO. 

i install. shills I uo a. j 11° of mi II- IN° of N° of I 11° of I Total fo of f Black!illlth 

L--~----~-~:~- ~.,_.~,,,,.j:::;:::: -:::~:::~ _ 1:~::~:; i_~:_:::·_ ·::::" .,,, 
I 1!m ! 1 1 2 1 I 2 - ! 2 l 1 J 

I ; i I 
j I Sfiio-10 ! 1 1 2 1 : :> 
I 1 951-70 , 2 i ti 2 ! 3 

I
I 1976 i 1 1

1

. 5 i 1 i 2 

\ i;fiJ-76 I 1 1 

197d 

1976 

g75 

1 976 

1976 

1976 
1 gm 
1 g15 
1 g15 

1976 
1 %9-70 

~ 

2 
2 

2 

1 

1 
1 

2 

2 

1 

2 

2 

2 

1 

6 
16 

9 
4 

5 

8 
4 

4 

4 

4 

4 
4 

1 

I - i - I I 4 

3 
5 
2 

4 

x 
x 
x 

x 

Hijat 

treatment 

x 
-

_j 
I 
I TLT .U 

I I ! --+- , I I ' --------------- ---- I·--- __ __J _____ ---·--~ ---

H · ,~ ! n Ii ' 1i. so 
--:..--·----· ·---~--_: _________ L ____ ---·-· ____ J ___________ j 

~; E'! -~·d' S 1al ltoe~ hava in prJgr;;ai ,1 ~orksr.~p 1ll;iansion (1,) lfork~hc1p is working oi.I; partially liecause they are consuming pare Initial stock 

\~l lh,;y .. tilizc liiuu tli I~'• •Jrfshop ( J) \lur~5ilop is not work in.) 

,J 

work.,r~ 

61 
( ~ 

I 
JS(! 

(c 

u 

29 - (,; 

- (o 

- (;; 

(•I 

(:J 

( c 



T AE LE !1 i'ilE'itNT SITtiAll~N l'i iH'. ~(l)f lllP1.1:nra Sd:;,~:,f '.if FGl1 11::'df s S(11Vl':ci ll!C~L TO Tilt l~OIJSl1;Y 

f 

-------,.--·--·--· 
Y<:dr 

of 

h. FOU.'1Ll1di:S LOC AT 11.,:i ins ta I-
laliun 

l<ttARTOJli CE"1 TilAL folJltiJ;'I' l\fiAiHCHl1 N. 1971 

2 SUJAN ilAlL.liA'r' CGriP. 1 S 

FUUN!1tY ATBAH.\ 

) ~IV£~ T:l.VjSt\RJ CORP. 1S 

K llii} l 

Ca!".l Slee I 
iron 

·---· 
x -
x -

~u 1 Brds~ & 

Brunze 

x 

x 

Pr , "n t 
to l.1T 

r
f·J1h1c-

lon 
011/ 
:;t!t1r) 

~00 

12ll0 

HJLJNthY Klt~~Tlil14 - - X I (200) 

I 

f~RTH MG~l~G COkP. 15 

fO~'Nl!RY ii.AO HAUAN I x -I~ ' fO~'Nl!RY I ilAOMAllANI I I x I - I - I - I (h10) 

tUIUJl~G & CONSTiill:T Ii.Iii 
Cut(~. •s FCul;OilY K~AiHGl~ x -

I ~ 
I I Cui<~.·s FCuWIY I K~AiHGt~ I I x I - I - I - I 1100) 
I I 

~CIES ; (•) lncluJin~ ajn~ydJ~nt 

(X) our e\'aluJtlon 
Q 1at.illuryicJl lat..:.r.itary is axistirFJ tiut out of orJ~r 

tiC:l1:.til'.S (a) U:ii:fo b pr.;pJring " pre j6d for ru::i~nin~ 3UGO ton/1c::ir AHE11 FEW YEAtiS 

(c} Th~i ha~e exp2nsi.:1n pro\jr;;;n, 

(c) fhdy _cast only tl9 pi~:~s. h11iy ara wilding a new ;<!ct ion f.;r CJ~t iron 

,.I 

ANNEXED FACILITIES -
Lat.oratori as --· 

Sand Hu ta I Hechanlcal 

x .o -

(X) 

- - -

- - -

--- -----------
N. 

llooden of 

pattern work ors 
section (.) 

x 142(a) 

(X) ( b) 

(X) 16(c) 

. .. 

x 

~ G' 
"0 .. 

a 
:r -· CD 
G' 
m -A. 
0 -· ::s 
a 
a 
• 



l~SLC: ~t ; udAIL lit HA.:llllit~\Y 111 Ttl£ HliST ll'IPL1tlTAl1T SU1lt.~>t~E llGRK'liitiP'.l SbVll1G !OCAL HXTILE INOl!:;lt<Y 

·- ~----- -·---·-

r.~·-
Voar N. 

Wlinl\~tj;J~ lliC~T H'~ of of 

install. std f h 

1 1111.\iHlitll CPH11AL ftJlH1l.J;lY t\H~rtTOlll tj, 1911-n l 
I 

l SUO~'i tlAIUIAY C:J~P. 

iil!.\KS11UP A lBAfiA 3 

j I ~'~~~ r 1~~sPC~r COnP. 
I ~,J,11\S11_,!J l\1!.<1HOl.li 
' 

19 30-60 1 

.. ;o;H~i:J(...f. Pul VT t:.:11N IC 

I ~ll.iK Slf'.JP KHAtHOttl 1955 1 

~ I 11t1~'' H.J4 , .. ITY 

.l.,t\11.~HCI KtlAi< Tliltt (1 !l6':-7C) 1 

6 I KtlAtlT0ll , ··:~nSITY . I 
I L:.fiCriA TOnY KtlArlTOLfo! - -
, , fA~ftl HCVl~u CC11P. 

~l.<".:.ittLP IHD ll~:)Ald ( 1 Y~U-6G) ( l ) 

' lillllll.! l:\c'.)lti,CutiP. 

ilj;11\S11Gt' KH~~TOltl ( 1~40-50) (1 ) 

~-
I T (J T A L 
! 
' 

kJTt.i ( ) ~ur u~al~•tion ... 
00 

u 

in addition thar hJVd 

in addition th~y havo 

in .io:ii tian they have 

in aJdition they hava 

: ~ hydr~1,1 l ic press 
slotti119 mactijnes 
scr~~ing 1ach1ne 

: 2 ~wdr,~lic pr~'s 
1 SIOttln<} llJClllne 

: 1 ga,r cutting 01achint1 

: 5 s.i11ing 1achlnes 
J '~rt1~i~g 1achines 

~~ in JJJ1 li;in tr.tty have: 1 ~ sawing a1achinas 

-- ----------------------· ------------·- .. -· . 
--·-

N. of 
l att1os 

1 

30 

25 

21 

6 

-

19 

8 

116 

llOi1KSiiOP MACHINERY I N. I 
• I 

~.llf 1111- ~r1~1 in~ ~.of s~ap- N. of Tot~l 
I of I 

l ~9. an grl h?ing 1ac ine I 1r.y 
1Jchines 111achlne IJ i1~(ling 1ac nus 00 s : workers 

I 

1 

8 

2 

2 

1 

-
4 

2 

20 

------· 

k(llAHl\S 

~ 

11ac inas I 
-; 

1 1 - 10 

24 6 16 Bl+~~ 

~ 
, 2 35xx 

6 I+ 6 39 

2 3 2 H •• 

- - - -
~ 5 3 3500 

3 1 2 rn-
-

46 21 31 234 

(a) 60 workers only for uchlna shop 

(b) Very old 1achlnery not suitable for Industrial work 
(c) Hachincry ls unsufflclont even for teaching activity 

I 

• 

i 

(d) Thay h;;ve only aechanlcal test lab. and aetallurgical lab. 

30 

60 {a) 

(b) 

{c) 

(d) 

(e) 

(f) 

(t1) Machi net''/ suitable for heavy work. Thoy have expansion progra1 

(f) Very old .achinery suitable only for heavy work. Th11y have expansion program 

~ a" 
"0 .. 

ca 
:r -· CD 
a" 
m -CL 
0 -· :I 
ca 
ca 
• 



borghi e baldo ingg. 
a.p ... 

L\BLE 2 3 LIST OF THE LICENSED TEXTILE FI&."IS 

(supplied from Ministry of industry) 

I 
N. I FACTORY LOCATION 

I 
1. EL BAD REEN SP.& WEAVING ELGADEED 

2. EL JAK SP. & WEAVING MED ANY 

3. TAAH SP. & WEAVING KHARTOU}I N. 

4. PETTRY SP.& WEAVING ELGADEED 

5. OMDUR.."L\.~ EL WATANIA 
SP. & WEAVING ELGADEED 

6. OMDCRl-L.\..l\j OMDURMAN 

7. ll.\SS,\N SP.& WEAVING ELGADEED 
' I 
0. i KAR.DOUTEX SP.& WEAVING EL OBIED 

I 
.) I EL ~L\SEr.D SP.& WEAVING EL GADEED , ·1 

I 10. 1 AFRICA BLANKET n\D. MAREN GAN 

ii. I GEBREL 3L.\NTKET IND. KHARTOUM N. 
I 

12.1 ZEE;~ EL ABEDEN SP.& WEAV. KHARTOUM N. 

.\FR IC SPI:{;;r;;c \v'AD :-L\DENI 13 · 1 
I 

I 14. i EL ETTHAD FINE SP. KHARTOUM N. 
I 

LS.! R,\ROUTEX I:~D. FINE SP. EL GAD EEO 

L 6. EL 'L\K.\ SP. EL GADE ED 
1 "1 EL :ffELEN SP. MEDAN1 L ' • 

Ul. oo::KOL\H WEAV. KHARTOUM N. 

J 9. EL Bi\KEER SP. WEAV. r:L GADE ED 

20. F.L ARRICllIA SP. WEAV. EL GA DEED 
.,, 
.;__l. SOBA SP. WE,\V. EL GADE ED 

22. ABD EL KAREG-1 SP. WEAV. EL GADE ED 
23. S,\,\IY SP. PORT SUDAN 
7' ·-~. EL 1JMMAL SP.& WEAVlNG SIIENDI 
•) -- ) . .\H:-lED EL :·L\llY '..JORKS ELGi\DEED 

I 
2 (J ·I EL MANSO!J CAT F:L ,\LABIA ELGADEED I 

I 

CAPACITY 

I Spindles Looms 

36480 500 

25000 584 

25000 600 

17000 240 

36480 360 

18857 300 I 3000 869 
t 

6529 20D 
I 
I 
I 71500 ';000 i 
I 

25000 600 

I 25000 600 
I 

15669 480 I 
I 

35700 I 
i - i I 12500 -

35700 -
'35700 -
35700 -
35700 109 

15657 480 
I 22857 700 

85700 5000 

25000 512 

J6000 -
' 28570 6'.JO 

28710 870 

71410 391 

I 1-----------------'--------~- --~-----1 

(cont.) 

' 



borghi e baldo ingg. 
a.p.a. 

T.\BO..E 23 (cori.t.) 

CAPAC:::TY 
N. FACTORY LOCATION 

I Spindl~s Looms 

27. UNITED TEXTILE INDS. ELGADEED 18570 130 I 
28. EL MOUDERBY WEAVING I 

WORKS ELGADEED 7143 217 

29. ALY ABD EL KARREM 
SP. & WEAVING ELGADEED 8571 261 

30. EL MOUFTAH EL ZAHABY 
SP. WEAVI:;G ELGADEED 35720 900 

I 31. MOAWAD COTTON WASTE 
I ELG,\DEF.D 

\ 12. 

SP. 28570 

!-:L NISR FI:iE WE.\Vl~1G I ELGA.DEED 13057 400 

I JJ. 
EL TAKA SP. FACTORY ELGADEED 25000 

34. O~!DORMAN NATIONAL SP. 

I 
& WEAVEG SOBA 36480 366 

I 35. BUTANA Si'. ,q, WEAVING 

' 
! co. L1D. NEW IIALFA 12500 WO I 
! 

36. WAD MEDANI TEX.CO.LTD. f MEDAN! 25000 500 

37. KARDUFAN TEX. OBfED ( 15001)) JOO 

30. SC"DAN CO. FOR :-w;UFt\CT. 
TRADE KHARTOm-1 N. 25000 3000 

39. Bl'.TRI SP .&WEAVIiiG co. BUTRI Kil. 96480 500 

40. BAMROS wl::LCAM .. ~!EOS EL BAGEER ·ns20 6'i2 

-'d. OS;.tAN ISMAIL MUSA KHARTOUM N. 9140 278 

42. HOHAMED AHMED SE RAG KHARTOUM 4600 l:lh 

4 3. ~IOUSTi\FA ABD EL KADER OMDURMAN 7360 

'~4. MOHAMED MOBAREK HASSEN OMDU~MAN ssooo 
45. DR.M\DEL SADEK KHARTOUM 100]0 238 

46. EL SHOSH COMMERCIAL 
\.:ORKS ALGA DEED 22000 670 

~7. EL KHEER MO!IEO AHMED KHARTOIJM 17143 'i22 

(cont.) 



borghi e baldo ingg. 
LP.& 

TABLE 23 (cont.) 

I 
CAPACITY I 

N. FACTORY LOCATION Spindles I Looms I 
48. MOHMED AH..'1ED GOHA BOTRY 21428 652 ! 
49. MO.DAREK BEt:LA EL HAG SENNAR 25000 600 I 

I 
so. EL :_1.!AKBOUL BROTHERS ALGADEED EL TH 18000 -
51. ALL ABD EL KHAAREM KHARTOUM N. 7143 217 

52. HOUSNY MOHMED MOAWAD KHARTOUM N. - -
53. EL ABBASY WEAVING OMDU R.\J.'1N 7671 233 

I 
54. EL AHLY WEAVING KHARTOUM 1000 i 200 

I 5S. I EL l<iAZZAC\ ~-IE,\VING mIDURMAN 857 I -I I I 51). I !K'\~·!ED :1A:\SOUR ABD I I 
i I ; 

I 
R.'.llA.'!AN MEK..\WY KHARTOGM N. 1370 250 

57. l AHMED ABDEL RAHMAN KHARTOUM & 
I mIDUR..'1AN ..... I . .. i I I 

! SS. i TAWFIS OSK\~; H,\DRA 

I 
I 

I .......... 
I 

I 
I 

! I 

T 0 T A L l,396,792 



• 

' 

TABLE '.?4 N° OF LOOMS !~STALLED AND UNDER INSTALLATION IN SUDAN 

No. of installed Cumulative Na of 
YEAR looms year by looms RE}1ARKS 

year 

1961 2,890 

1962 

1963 130 3,020 

1964 

196j 

1966 

1967 

1968 

!. 9'19 

1970 120 ] '3 40 

1971 80 3,420 

1972 230 3,6j0 

1973 

1974 

1975 

19 76 1,695 '.i' 34 5 

1977 590 5,935 

1973 2,05j 7,990 

1979 

1980 

1981 l ,000 8,990 Tlw se looms are uncle 1· 

installation 

1932 400 9,390 Thrse looms ;ire under 
installatiun 

1983 480 9,370 These I ooms ,1rc under 
i11sta1 lat:ion 

~;OTE .1s in table {j, l~n c.ze.ch looms+ 900 loorn:; 1n many sm.111 factories 
have been divided proportionally . 
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T:\3LE :2 7 : WORKING SCHEDULE 
JOI N• r· COMMIN<'" 

DILIVHY DATI 

-tl1J==p--
CUSTOM lit 

I -. __ ic_Q ___ _.. 

CODI DUCllPTION MATERIAL I ILANK WEIGHT N90ff 

019 Picker path c 40 steel 650 gr. 

setting shaft SIZI IFINISHID WEIGHT 

32 he:.;. bar 370 gr. 

WORK MACHIN( MACHINING SlTflNG UP MACHINING ATTACHMENT 

STAGI 
TIMI TIMI 

decimol hour·decimal hou.,. 

10 l lathe Part off to 12-'..0 !:l.'!l. length 0.70 0.06 -

20 " Center-drill - 0.10 -

I 
30 " I Turn to dia'.:1. ~~ -, 0. 70 0 .18 -i ..: ) .. ' 

I 
'--- ' 

I i Turn groove te d iarn. 17.0 

I I .:.u : " widt::i. 10.) - 0.15 -
I -

~ " Turn to diam. 14.7 I - I 0.10 I - I 
~ 60 ,--.. -T~::~~=~· 20~ anJ I I 

I ' 
turn groove - 0.20 I - ' 1--i 

__ 10 _JExt.,_;rin± Grind to diam. 25.-'. o. 70 i 0.15 -

81) I" IGrindtodiar.i.14.4 - I 0 .10 -

- - 0.18 -" Grind to diam. 20 h 7 

TOTAl I 2 .10 I l .2:: I 
NOTf S: 



JOB N• 

CUSTONllil 

CO!)l 

005 

WOii( 

STAGE 

10 I 
' 

20 

:o 
'------· 

WORKING SCHEDULE 
JOB COMMlNCID DELIVERY DAH 

DUCRll'TION 

Drift pin 

MACHINE MACHINING 

L,ti.e Part off to length 

Turn to dia"!l. 25 h 7 
____ __.__and turn groove " 

" \Turn to di:l!'.:. 24.5 

-
MATIRIAL 

c 40 steel 

SIZE 

40 round bar 

I 

r6--1 

500 --- - ...... 

I BLANK WEIGHT NO OFF 

3,500 gr. 

IJINISHEO WEIGHT 

2,000 gr. 

ATTACHMENT 

i I 
'..O , " i Turn and t!:ui:;acl :S/8" l 
~~l~~--lrurn to dia"!l. 17 .5 ___ -_____ _.... ___ ___._ ____ r---------.1, 
~- ---1-----T------------------·---·-1---_.,.----+--------

~--\ ~ille~ __ !Plane for wr~_n_c_h_g_r_i_r ________________ _.._ _________ ~ 

s-~-''_1 _ _._\ _'.J_c Cll f "' d l di'"•· 10.0 thn>ugh hole 

TOTAL I 2.5() I 0.99 I I 
NOTES· 



L\nU: 29 : WORKING SCHEDULE 
Joa N• JOB CONIMINClD DlUVHY DAll 

•.30 -4-

1~·- El-CUSl:lMEI \_-~_) . 
-

_z_-'JS~-

CCDI DUCRIPTION MATIRIAl I BLANK WEIGHT INO OFF 075 l 

c 40 Steel 320 gr. ' 
Inter!:lediate pinion i 

SIZI !FINISHED WUGHT 

40 round bar 200 gr. 
i 

WORK MACHINE MACH I HING SITrlNG UP MACHINING ATTACHMENT 
TIMI TIMI i 

STAGI 
I 

;decimal hour·decimal hourr l 
10 I Lathe T·;rn to dia!!!. 37.S 0.70 0.05 I I 
20 " Part off to length - 0.10 

30 " .I Face one side - 0.05 
I I ' .__ _____ 

! I 

I ' I I I I 
'.;!) " I Face st:cond side and bore - o.:o I 

!---

~ Slo~~!.h~ot _2_nternal hole I 0. 70 I 0.15 I 
t fiu 'G~.1r c:uttL. Tooth Ol. 15) l 0. 70 I 0.20 I ' ~~~~~~-

i \ \ I 
' 

o. 75 I 
,40Tf S: 



--, ...... 
~ ~ \ ~:J l. ~. JU : '4VORXING SCHEDULE 

l 
JOB N° JOB COMMINClD DILIVIRY DATE 

v~~ 
':"" 

--
-

. ·[~(/ ~ 
--

CUSTOM II 
I 

l_S:::?3~'i I 

-~-n 
i ' ' 

248 22 
I 

' r------- -- -·-- ·------~ -· ~ :-c i 

CODI DESCRIPTION MATERIAL I BLANK WEIGHT NO Off I 0?.6 ratchet 
Cast iron 3,800 gr. 

Take-up 

wheel SIZE diam.25Sx30 lflNISHED WEIGHT I Casting 3,300 gr. 

WORK MACHINE MAC>flNING SETTING UP MACHINING ATTACHMENT 

STAGE 
TIME TIMI 

decimal hour 1decimal haur 

10 Latl:e Turn to diam.38.0 and face o. 70 0.40 I 
~ 

+ 0.1 0.25 20 II Turn i .d. 21.0 -0 

30 II Turn to diam.248.0 and face - 0.30 

I '.·!i. l ler 
I I l 

.',J ~!iiL :~ . 41 tee? th 1.40 I l.20 I 
' ---+-----

I I I 
1 

)0 Slatter Slot internal hole - o. 70 0.20 I _T ________ 
I I I 

, 
I I ----r-----+-- ! 

i 

I l I 

I 

I I l I I ' 
-t r------

I I I I 
. 

E-+--~~ I 
-

--- I l - ----+----- ,_____ 

I I . 
~--,--->--· ------- ----

~ I I ·--------r - --
I I 

TOTAL I 2 .rio I 2 .85 I 
NOHS: 

. 

-----



t 

' --

L\BLL: 31 

JOll NO 

CUSTOMER 

\JVORKJNG SCHEDULE 
IJoa coMM£NcEo 

\ 

DELIVERY DATl rr · ... 1 0 

/(3L i 
\. _,,,) ! 

COOi 

002 
DESCRIPTION 

Front box 

MATUIAL 

Cast lron !BLANK WEIGHT INO OFF 

3 ,200 gr. 

SIZI 

Casting 

WOllK MACHINE MACHINING 

STAGl 

10 I Lathe 
. H7 d f Turn to diam.43.0 an ace 

20 l~iller Face mill 
I 

\

FINISHED WEIGHT 

3,000 gr. 

ISETJING UP MACHINING\ 
Tl Ml TIMI 

rd@cimol f'tD•Jr ~eci,,.,ol hcvr~ 

o. 70 0.40 I 
1.40 0,40 

ATTACHMENT 

30 I Drill I Drill N.3 diam. H.5 holes 0. 70 0. JO Te~piat~ N. 
..._ ____ . --

L-40 !Thread;cr \Tao drill and thread ~-1~!8 h<)le I 0.18 l 
LI 1 I I 
~ l -~\---- I I 

l>---+--1 -~---------+----+----:: --1\--
·---~----"---~---~--~-- - ~-~~__;_-----'-~-----------

-_L_~---t---------1=\ ~--
1 LJ ___ L _____ _ 

I i . ,--!___ ----_______ L _____ L _______ L _____________ , 
1=~=t-----1----:--------____ _l __ t--r----- ---1 - ... L _______ _l ~---------· 
____ t______ _________ . J I I 1 

I I I I I · -- ~ 

Tr, r AL 2.80 I I. 28 \ 



T,,SLi: 32 : WORKING SCHEDULE 
JOI NO JOI COMMENClD DELIVEltY DAU nin y~. 
CUSTOM lit 

~J-:.-':&-
C::::=7 v__ 

CCOE DESCRIPTION MATHIAL I BLANK WUGHT INo on 
073 h 

Shipper 
Cast iron 750 gr. 

12ve:-
IJINISHEO WUGHJ SIZl 

Casting . 600 gr. 

WORK MACHINE MACHINING SETTING UP MACHINING ATTACHMENT 

STAGE 
TIMI TIME 

•decimal hcur·decimal hour 

10 I La::he Turn i .d. and face o. 70 0.30 lre:::pl .:.te ~~. 

20 I " Face N. 2 planes - 0.15 Terr.plate N. 

I I I l). 10 Tc::loi.:1~..: 
.. 

;1) ~)~~il I Dri~l :: . L hole o. 70 ~·· . 1----·--

I I I 
I I i - I : 

__ J ___ L I I I 
I~_\ ___ L ____ _...__ __ _ 

I 

\ \ I I I 
I 

I l I I 
I I 

I ,-
I 

--------· 

! . l I I 
I • ; 

---·-.--·- -----· 

I r I I ---1-- i i 

I : 

-·--· - .err : 

l ' 
I 

____ l _____ ~ I 
I \ 

' .__ ! 

l I 
. 
; 

TOTAL I I I i 

l. '.+() 0.55 ~ 
NOH~: 

I . 
I 
I 

------------------------------- ..•. 



TABLE 33 : WORKING SCHEDULE 
JOI N° JOI COMMINCED DEUYIRY DAU 

O= Qi-· -- --·- r=~ . 
CUSTOMU 

2']0 
; -·-·- ··-· --------------

CODI DESCRIPTION MATERIAL I ILANK WUGHT NO Off 

009 c 40 Steel 130 gr. 
Stud 

SIZl FINISHED WEIGHT 

10 round bar 120 gr. 

WORK MACHINE MACHINING !SETTING UP MACHINING ATTACHMENT 

STAGE 
TIME TIME 

1 d•cimal hour decimal t.our 1 

10 l Lathe Part off to length 0.40 0.05 

20 "_~hread '1 lO both ends 0.60 0.12 

end I 0.18 JO ,D. C.~·:e lde!r ~.;e ld nut onto one -
I -----
! I Screw self-locking nut 

l ~() ;cbn<l co~j nnto other end - 0.05 
- -

I I I 
I I I I I t 

t 
I ! 

-~--t- _, I 

I I I I 
I I I l --1 
I 

I 
-----r .,__ ___ 

. l L I 
~t I t-·· I _L I 

I I _L ___ ----·---- ·------F I I 

I 
I 

------
I ·-

l ---·-·-t---- --- ----- ------- -r --

I I 
I I l I 

TOTAL l . oo I (). ',I) 

NOTIS: 

. 

--- ------...-~--- -·~ -



--

L\oLE J.'.+ : \NOR KING SCHEDULE 
Joa N° J08 COMMINCID Dlll'VERY DAU 

..:~~ ·~ill1l1t 
CUSTOMER !";~j- 0 -~-·J .. it"•1-

"0' ""' ~·'· 't· -4 ' ........ 
~o.J.s 

cool DISCRIPTION MATERIAL I BLANK WllCHT INO OFF 

040 1.50 '.:l!!l spring 15 gr. 
Spring steel w1.re 

SIZE !FINISHED WllCHT 

14 gr. 

WORK MACHINE MACHINING SETTING UP MACHINING ATTACHMENT 

STACI 
TIMI TIMI 

•decimal hcu,.•decimal hou,. 

10 
I Spring 

r:iachine o. 30 0.02 

20 I Grinder Grind both ends - 0.02 

l I I 
L I I I 

I - I 

I I I I - ----· 

I I I I I ' I 

r-~------'--

I I \-t . 
\ \ 

I I ! 
I I I l I ---1-l L ___ L I 

--
. 

I . 1 I I L ___ I -- - ---

I I I I 
I -------------------------~ - ---

I ___ J ~ I I - - I 
----i L I I ----r--1 --- ----- -

I 1 I 
TOTAL I o.·io I o .. J4 l 

• -'40TfS: , 

. 

-·· -·-----

' ...... -. 



T.\oU: J.) : "VORKING SCHEDULE 
JOI N° JOB COMMINCID DIUVHY DATE 

CUSTOM lit -@- i~l-~-
1 

• 35 ; 
~------

t--~~~....-~~~~~~~~~-r-~~~~~--:~~~~---,~--___J 

t-M_A_T_t•_•_AL~~~~~-lB_L_A_N_K_W_l_•G_H_T~-;...N-0-GH I C 40 Steel 80 gr. ______J 
coot 

020 
DESCRIPTION 

Clutch finger 

set screw SIZI FINISHED WEIGHT 

40 gr. t 
WORK MACHINE MACHINING SlTflNG UP MACHINING ATTACHMlNT 

STAGl 
TIMI TIMI 

decimal hour·decimal hour 

10 I Lathe Turn and thread 7/16 CNF 0. 70 0.10 

20 " Bevel and part off to length 0.05 

30 - \Flame-harden head 
..__ ___ )__ _____________________ _,_ ________ !~--------

! L . I : +- I ----~-__ l____________ l i I 1 
------ I - _J_ ____ • -- ~- • 

I I L_ I ~ i 
. _ __.__ - -- _L I _J - '. 

'.J.30 0.05 

----t-~----·----------·--

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

-------+-------· ---· _________ L___t ___ J __________ j 
I I l I \ ' __ T ___ ----~ ------r--r---J-----------, 

--------- ------- -~ ------- -- --- ------~ L_ ------· 
--f- ----------------- ------- ~-----~- L---~--j 

I I l I -·--:-·------- -------------------,--r··-~=-=-~~~=_J 
I I ' j 

TOIAL I l .(Ji'< I 0 .. '0 t .. I 
--~-------___. f 

. t 
NOil S: 

I 

' 



WORKING SCHEDULE 
JCB COMMENCED DEUYIRY DATE 

CUSTOM II 

----- 195 -
CODI DESCRIPTION 

008 

Shaft driving gear Wheel 

WOllK MACHINE MACHINING 

STAGE 

10 I L.J.the Turn to diam. 100.0 h 
7 

Turn to diam. 97 .o 

MATERIAL 

cast iron 

SIZE 320xl 95 
casting 

I 
BLANK WllGHT 

19 ,500 gr. 

I
FINISHlD WllGHT 

18,000 gr. 

SETTING UP MACHINING 

TIME TIME 

rdecimal hour:decimal hour 

0.35 

0.20 

-~;f \Turn to diam. 140-1~0-110 O.!+O 

------------'--
i 

0.30 

ATTACHMENT 

I . 
I 
'. l 

I 
.'.O ! " !Turn to diam. 195.0 and bevel 

---------------f--- ----~--~----...__ ___ _. _____ ------' 

'iO ~ 11 tTurn to diam. 95 .0 <ind -bevd 

; 

I - 30° 0.20 

I 
'--- ----- -------------------------+----r----+----------

H 7 
. 

60 " Tt.:rn i.d.50.0 and bevel 
- - I 

~ -p-1~--f:1i11 e:-:tern;.il groove 

~:.o ,- " :·!ill i:itern_,1_1_k_e_'v_, w_,_J.Y------~----
90 

100 

Drill Drill N.3 diam. 12.5 holes 

Tap dri.ll and thread N. 3 
Threader 

:·1 l'+ holes 

0. ~.4 j 

O.FO '. 

' 
I 

O.?O ; 

' 
0. JO j 

! Temp 1:1te N. 
i 

-I 

(). J 5 I 
oi 1 ing ho l1;s I o.60 ! u.Jo \ t 

I I I l ---i-- --------1-----1 ____ .__ _______ j 

=---=-(----~~~~---------- -+-~1 - --J 
---\- -T ~--~--------j 

TOTAL I 
NOH S: 

l 
j 

' 



L\BLt: J7 : WORKING SCHEDULE 
JOI N° JOB COMMENCED DUIVIRT DATI 

CUSTOM II 

CODE DESCRIPTION MAH RIAL 

001 Cast iron I 
BLANK WEIGHT 

12,000 gr. 
Picker stick stop 

SIZE 

Casting 

WORK MACHINE MACHINING 

STAGE 

I . "O Oh] d f 10 
1 

Lathe Turn to diam._ • an ace 

!
FINISHED WEIGHT 

10,800 gr. 

ISUTING UP MACHINING 

TIME TIME 

1decimal hour·dedmal hour 

o. 70 

ND OFF 

ATTACHMENT 

20 I "i 1 ~~-i_1_1_~_. _3_p_1_a_n_e_s _______ --+_1_._4_0_-+-----+---------1 

JO l " 1-:-lil l ~;. 2 1Jlanes 
'-----~----L- ----- -----i-----~----------------

.'.+\) ! " l:·lill ~L 1 plane 
-- ----1------------=-0------+----~----1----------! 

jQ I " _ _I ~i 11 ~Ox60r:L~·-n-~_t_h __ k_e __ 1_·w_a_y _____ +-l _1_._4_o_~----i--------____, 
.-:--1 Drill lnrdl ~.2 d1arr.i.lO.O h<Jl•?S I 
i----.-------_._----~- ho lei 

0. 70 

O.JO 
----

I _..___ _____ ..____ __ I ___ . 
I I I I I 

-----t--·---- ~ 

J _____ l I_ . I l I I 

I I ___ L ___ I J I 

' -___ L_L I I I 
-~-=F: 1----1 -

I 
·--

I 

I 
I ---- - i _____ -

I II 
TOTAL I :1. 20 I 3.75 I i 

' I 

NOTIS: 

I . 
I 



-i·~\3L:: 38 : \\/OR KING SCHEDULE 
JOI N• JOB COMMlNClD DlllVlRY DATI 

L ~ J ~-:1~- -~---- 0 - -
CUSTOMU 

. 

I _5"7 -----
CODI DESCRIPTION MATERIAL I BLANK WEIGHT NO OFF 

001/A BRONZE 400 gr 

BUSHI:;G 
SIZE FINISHED WEIGHT 

28 round bar 150 gr 

WORK MACHINE MACHINING SETTING UP MACHINING ATTACHMENT 

STAGE 
TIME TIME 

1decimal hour,d@cimal hour 

10 I Lathe Turn to diam. 26.0 o. 70 0 .15 

20 " Turn to diam. 25.0 I 0.05 I 
I 

I i 
30 " I Turn to diam. 10 c:nd :;art off I (' .08 I 

I lt-'TIC!t:h I 

~--- ----:--- .. --
I I H7 I 

I 

I 
I 

.'.() I " Turn i. .d. 2.0. CJ and be•!e 1 I I 0 .18 
I --------- - l l I 

50 " Turn 0 2 oil grooves I 0.08 ! n 
-·-- -

I I 
--

70 Dri 11 Drill .J iam. diam. 8.0 oil in·.: 
I 0. 70 n. 1 a I 

hole --------- ' 
I 

I i 

I 
I 

: 

I ! 

I I i 
' ___ .__ ! 
-

--4 I I 
I =r= ______ -i=__L_C_ l 

- I 
I I 1 
I 

-~--

I I l l --,-------· ----

I 1.-----t-·--- ·--- ~- --------- ----- ---

-- -_ _J ____ -- -- - --
I I 

TOTAL l. !10 I o.6" I I 
NOUS: 

. 
_ _, 



TAbl.r. j') EVALllATWN IJF SPAKE PAR'! S l\JT.\L L'.miSll~lP I LO:-J, I~IPOl{TA'l l!lN, PRODUCTION 

BOTH IN IHE i.ClCAL ,\Ncrnxrn WORKSHOPS AND rn Tl!E NE\./ CLNTHAL WORKSHOP (TONS) 

Importation 
1otJ workshop a1111.;x,•d workshops 

i. of total I consumpt. 

YEAR I co1_1slllu- _ _ _____ -------+---------,---------

(tons _ 
TONS 

--- ----1---:---1-::i--PrL1J u.:- t ion in - the c ~'nt ra_l_t __ -P-rtlduct icmi n--th-~ 1oca1 

ption) I TONS~ :z oi tutal TONS . r ,~ of total 
consumpt. consumpt. 

---- -------4---------+-------~l 

1979 

1980 

1981 

1982 

1983 

198.'.+ 

1985 

1986 

1937 

1988 

1989 

1990 

1991 

1992 

290 

308 

3 ) -
_:) 

3-43 

360 

-'>12 

463 

515 

566 

617 

669 

720 

771 

823 

19';).'.+ ')26 

1995 9/7 

0 

0 

0 

0 

40 

80 

80 

80 

160 

160 

160 

320 

320 

320 

480 

640 

640 

1993 ! 87:. l 
_____ J_ ---- ·----

L) 

() 

() 

0 

11 

19 

17 

16 

28 

26 
') ' ..... 
4.'.+ 
I·) 

"'~ 

39 

55 

69 

6'.i 

58 

62 

65 

69 

72 

82 

93 

103 

113 

123 

134 

144 

154 

165 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

175 20 

185 20 

195 20 

232 

246 

260 

274 

248 

250 

290 

332 

293 

334 

375 

256 

297 

338 

219 

101 

142 

·-·------- ------. - ----·--------'~---------

""' 

80 I 
80 

80 

80 

69 

61 

63 

64 

52 

54 

56 

36 

38 

41 

25 

11 

15 

-------

~ a" , 0 .. 
ca 
:r -· CD 
a" • -a. 
0 -· :s 
ca 
ca 
• 



borghi e baldo ingg. 
s.p.e. 

JCO 

7GO 

sou 

1+00 

JGO 

200 

100 

TAB LE '.0 ; DI AGRAM OF SPARE PARTS TOTAL CO~S!J!PTION, l:'IPORT ATION, PROOOCT 10~ BOTH rn~ 

THE LOCAL ANNEXED WORKSHOPS A1IO IN THE ~Ell CENTRAL ilORKSHOP (TO~S} 
(EVALUATION) 

!C'l'IASE 'JF ~!'ARE P,\RTS 

l';'f~L'IEQ l'i fH:: SlJJA\ES~ i~:<T:LE l'iiJUSTRY 

TCTAL ccnsum10~1 

r PfiQ:JOCT I G'I I ~I THE 'IEJ 

CE~Tq~l wa~KSHOP 

I 
I 

37S 1~ffi1nA r 1m1 
;-------- ....-'\ 

232 _--.... __ . ~~, ........ ~ ' -- ___ ___..,, 
160 

'\ 
\. 

']77 

~ 
__ 19'J ----- 1·2 

--,~~-p;;~IO~ I~ THE LOCAL \...,/ • 72 ~o ___ 
----- ·, Ml~IEXF.0 ~OllK$HOP$ 

0 '----r--"T""-~:;__--r---r---,----..--.----..--~::;:: -----·--·---- YEARS 
79 

P.3 ~· ., .. 11 



borghi e baldo ingg. 
a.a ... 

TABLE ~l : PEitWiTAGE C!ll THE TOTAL SPARE PA~TS CONSlltPTIO~ (TCNSj OF SPARE PARTS 

ll!P'JRTATIC!t (TONS) .vm PRODitTION (Tm1s), BOTH IN THE LOCAL ANNEXED 
WO"KSHGPS A~D IN THE ~EW CENTRAL ~ORKSHOP 

''.'. ~ """""""·~--
---·----·------------

;'Je +--- - -~ 

7G'!j ', 
.... ~ ' --- ---'\ ,,u. ......_ \ 

':O! I '\_..----\ 
--~ --\-

~: I ' i P~GDLCTION IN fHE LCCAL 

Pt\JOUCT I ci1 I~ fH~ 

kEW C~~IRAL ~ORKSHOP 

.e.mxrn llCRl{SHOP5 

~n<f 

\ 
\ J'HL 

i..'.J• -------------- •\ ·n ·--- -- -- -- - - __ ...__ __ .. ~,. 
iC! 

\ 

J 

-· -. , ., 79 ·O ~1 :7 ·JO '11 '·'". 

' 



borghi e baldo ingg. 
s.c .•. 

TABLE 42 PRELI~H~:ARY SCHEDCLE OF THE XEW CE~TRAL ~ORKSHOP 

1 '80 '81, '82. '83 '84 1'85 1 '86 'Si, '88~'89 '90
1
'91,'92 '93 '94,'95 

I 

- Tender procedures 

Tnstal lati,1n 11f 

the Lst phase 

- Su~ie!:"vi..sor & .CorL~t_·:r---
trainin~ 

---- -----

I i 

I 
I 
i 
I I 

' I 
------ ----+- ·---· - ------------------- --1------·-~----

I 

----- -· - .. - . 

Implementation of 
the l :it V h.1 Sr! 

---------~---- ---- ~------ ---· ---- ------------·--- ----. 

Manpower's trainin~ 

1st phase ~roduction 
( 2 () t Ll ,, ,; I y - l sh L f t ) 

T n st ;11 I ;it ion of 
:.'.n<l ph<:ise 

thl' 

- :·tanp,1wer's tr.'.lininc; 

.'.n<l i>hase prod11ct1on 
( 160 tons/y - 1 shiftY -

[nstallation uf the 
'3rd µh;1se 

'lanpuwer':; trainin;~ 

lr<l rh.Jso> production 
(]20 tons/; - I shif ~) 

- S•1p1·rv is0r & f,H·1:r.1en 
tr .1 in i. n1~ 

:·!.rnp(lwer' s training 

- irnpll'::wnt.1tiun llt tlh' 
.'ith i' 1 1;1~e prn<.11ictinn 
(:.-:o tons/:; - 2 shift:>) 

- •t!~ ;~~iase pr1)J1a:tion--- -
< I) '< o t,) n s I y - 2 s ti i ft:; ) 

•19-- .. --- -- --- -- -· - ------ ·-. -- -· - -- -· -· ___ ___,. 

---- . -- --· ..... - _ __..__._ ......... ___ . -· -· ~- ·--- --
I 

-· ·--. •-----
. --- - . -~- -·--. ·- ... 

. -- . . .... r· -· -· ..... _._ __ 
I 

i 
I 

---



TABLE 43 VALGE OF THE TOTAL SPARE PARTS CONSl'MPTION 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 RE:lARKS 

(thousand:; tral work- annexed of SP) 
of SP) shop workshops 

(thousands (thousands 
of SP) of SP) 

1979 4,350 - 870 3,480 I 
1980 4,620 - 930 3,690 
1981 

I 
4,875 - 975 3,900 

1982 5,145 - 1,035 4' 110 
il983 I 5,400 600 1,080 J,720 I I 

I 19sc. I 6,180 l,200 1,230 I '1, 7 50 I . I I I I 

I 1985 6,945 1,200 I 1,395 4,350 
11986 7. 725 1,200 1, 51~5 4,980 

11937 8,490 I 2,400 1,695 I 4,395 
I I I 9,255 I 2' (100 1,845 :i,OlO I 1988 I I 

I 

! 1 (1 ~9 10,035 2,400 2,010 5,625 

11990 10,800 4,800 2, lfiO 3,840 
11991 11,SoS 4,800 2,310 4,455 
11992 12,345 !1,800 2' {f 75 5,070 
I 1993 13,110 7,200 2,625 3,285 I 

11994 13,890 9,600 2. 775 1,515 

11995 14, 6'i5 9,nOO 2,925 2, l'JO 

(x) Values are concerning spare parts in Khartoum and arc at constant 

prices (at L979's level). 

I 



borghi e baldo ingg. 
a.p.e. 

TABLE 44 QVANTITIES OF THE SELECTED PLASTIC ACCESSORIES FOR 10,000 LOOMS 

AND 500,000 SPINDLES 

ACCESSORIES 

SPI););DiG TUBES 

CO:F~S 

I TIE ROD OF THE 
i PICKI::G STICK 

; SHCTTL£ GL\RDS 

i LOO:·l PICKERS 

I EL:.'.~!D:'i'S OF TllE 
I RL'fOLVI~!G i'IR.~ 

! CI!AXGT::(in the 
i looms, 

I PTl\:;s 
i 
I 
i 
L__ 

RE~L\lzKS : 

CONSL'MPTION (N°pieces/year) 

For 500,000 For 10,000 
spindles looms 

215 ,000 

215,000 

I 
I 

40,000 

10,000 

10,000 

40,UOO 

10,000 

Values of the last column have been rounded. 

Unitary Total 
weight weigf>t 
(gr/piece) (tons/year) 

70 15 

70 15 

100 4 

200 2 

100 4 

LO l). !~ 

20 0 ., ' 



TAoLE .'., 5 : l'RLlilLTT 10~: P!{l)t;R:\M FdR THE PL\S l' IC ACCESSllR n:s (tons) 

I 

, ----------·-------r- -· -
l ACC!:SSLIR !LS I 1983 
I I !------------------,---

sPr~;:.irNG TUBt:s I 7.5 

CllNES 

OTHEi\ At:l:ESSLlRil::l 
l L)l/j' l!F Till: 
SEIFCTFD t)~;ES) 

7.5 

:----------------i 
I TUT.-\1. I 
I 

15 

198~ 

15 

15 

JO 

1------------~---~--

-1-9~-5- 1- -19~6 I 198 7 

15 18 21 

15 18 ~l 

1988 

24 

')I 
~~ 

198 

27 

27 

~
1_ 10 tl~rl _'_'~-JI 16 , 18 

40 '" 56 M I 7' 

-------- ·-

~ 

F··; ~-------r-----

1991 1992 1993 

30 32 34 36 

30 32 34 36 

20 21 22 23 

80 8S 90 95 

------ -------·-
1994 1995 

38 40 

38 40 

24 25 

100 105 

g go 
it 0 .. 

ca 
:r -· CD 
er • -a. 
0 -:I 
ca ca 
• 



TABLE C.6 : Tll:\Ul!NG Pi{()GRJ0! FOR ~L\ClllNE TOOL \WRKERS (No. OF l'J·;RSONS/YE1\R) 

-=r.-984 
----~---

1985 1986 1987 1988 198 9 1990 

I 
·-

-~194 
---- --·-~ 

I TRAI;\ING 60 69 77 103 111 

' 
NECESSITIES (A) 

t -----1---~ 
W1)RKERS Tl1 BE 

-

120 

l'RAI~ED FOR EACH 

COURSE (3 MONTHS) 10 17 19 21 23 25 27 30 
IN THE Cn\TRAL 

I \\ORKSHUP ( B) 
-

I 
I TOTAL ~ORKERS TO I BE TR..\ INED THROUGH-I 

I 
OCT THE YEAR IN T!IE 40 68 76 8.'; 92 100 108 
CENTR.-\L \~L)RKSHOP 

I (C) 

r 
·--

PERCE~IAGE (C) on 
i (..\) 677,L:; 99.:~ 98/'. 98/~ 97:{ 97 I 

L20 

LOO% 

~ 

1991 1992 1993 

128 136 144 

32 34 36 

128 136 144 

100% 100% 100% 

1994 1995 

152 160 

38 40 

152 160 

100% 100% 

b D' 
jt 0 .. 

ca 
:r -· CD 
D' 
It -a. 
0 -· :I 
ca 
ca 
• 
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TABLE .',9 : RA\J ?-l\TERL\LS REQlllRD!Ec L'S (tons) - (lST H\l'OJHESlS) 

! RA\J }L.\TERL\LS 1983 1984 1985 1986 
I 

I 

I CAST I Rl)~~ 17.0 3.', .o 3.'.i .o 34.0 
I 
I 
I ~!:\LLL\Hl.E L'.i\ST 

I 11'.ll~~ 5 ') ..... 10.4 10.4 10. 4 

I 
STEEL 26.7 S3.3 53.3 53.3 

ALUMI~IllH ALLJYS 1.8 3.7 3.7 3.7 

BRASS AND BRONZE 1. 3 2.6 2.6 2.6 

-·-------·---[~ 
.. :l'OTAL-~~TA_L ___ _5~ 104 

lll4 104 

t I 1 0 I '[\)}'AL l'L\:)l'lC I i5.8 I Jl.5 50.4 I ....... 
·-- -----------------L 

1987 

68.1 

20.8 

ion. n 

7. 3 

5. 2 

--
208 

58.8 

-

19881 l' 

b8 • 1 I 68 

2l1.8 I 20 

06. 6 I 106 

7. 3 I 7 

5. 2 I 5 

208 I 2 

)89 

--· 
.1 

.8 

.6 

. 3 

') ..... 
---

JS 

--
67.21 75 ,h 

1990 
._, 

136.l 

41.6 

213.3 

u .. 6 

10.4 

416 

--
84.0 

-·---'---
_, ___ 

~ 

I 
1991 1992 1993 "04 l 

136 .1 136.1 204.2, 272.2 

41.6 41.6 62.4 83.2 

213.3 213.3 319.9 426.6 

14.6 14.6 21. 9 29.L 

10.4 10.4 15.6 20.8 

416 416 624 832 

89.3 94.5 99.8 105.0 

-
101)~ ~ 

272. ! 
83.?. 

426.6 

L:L 2 
I 

20.8 
I 

I 
832 

·--·' 
110.3 

~ er 
"0 .. 

ca 
::r -· CD 
D" 
m -r. 
0 -:I 
ca ca 
• 



L\ilLE St) : RAW l'L\TERT;'LS REQL'rnEMENIS (tons) - (2nJ llYPOTllESlS) 

I RAW M.\TERlALS 
1 I 
I 1983 1984 1985 1986 1987 1988 

CAST 1Rl1N 17.0 3.!..0 34.0 34.0 68.1 68.1 

1~~\LLEABLE CAST IRON 5.2 10.4 10.4 10.4 20. 8 20.8 

juuCTIL~ CAST IRON 5.3 10.7 10.7 10. 7 2 l.8 21.8 

STEEL 21.4 42.6 42.6 42.6 84.8 84.8 

ALJNINIUN ALLOYS 1.8 3.7 3.7 3.7 7.3 7.3 

I BRASS AND BRO~ZE 1. 3 2.6 2.6 2.6 5.2 5.2 

I TiJBL METAL 52 104 104 104 2l)8 208 

I 

I I TOT:\L PLASTIC 15.8 31.5 42.0 50.4 58.8 67.2 

- ---

., 

1999 1990 1991 1992 

-->------

68.1 136.1 136.1 136.1 

20.8 41.6 41.6 41.6 

21.8 4:.7 42.7 42.7 

84.8 170.6 170.6 170.6 

7.3 14.6 14.6 14.6 

5.2 10.4 10.4 10.4 

208 416 416 416 

75.6 84.0 89.3 94.5 

1993 1994 

204.2 272.2 

62.4 83.2 

64.0 85.3 

255.9 341.3 

21.9 ::9.2 

15.6 20.8 

624 832 

99.8 lQj,O 

1995 

272.2 

83.2 

85.3 

341.3 

29.2 

20.8 

832 

110.3 

--

~ D' 
jl 0 .. 

CD 
:r -· CD 
O' 
;;J 
• .... -• --· :.s 

ca 
ca 
• 
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borghi e baldo lngg. 
a.p.a. 

TABLE 52 Nm!BER OF MACHINE TOOLS IN THE CENTRAL WORKSHOP 

(ACCORDING WITH A WORKLOAD CORRESPONDING TO 320 TONS/YEAR 

SPARE PARTS PRODUCTION) 

TYPE OF MACHINE 

LATHE MACHINES 

GRINDI~G MACHINES 

i ~!ILLING MACHINES 

I 
1 

o;uLu>:c :IAc111:.;1::s 

! 

MACHINING AND SETTING 
TIME 

M.T. 

s. T. 

M.T. 

s. T. 

I :-1.T. 

! s. T. 

M.T. 

S.T. 

(hours/year) 

135,410 

2,593 

15 ,876 

259 

39,)66 

865 

25,693 

1,151 

8,423 

TOTAL WORKLOAD 
(M.T.+S.T.)(hours/yJ 

138 ,003 

15,135 

I 

40,411 

26,844 

Nilll.ER OF 
MACHINES 

79 

9 

I 

23 

LS 

j ~!. T. 
sLO·;:n::c :·1AcHrnEs I 8,794 ) i 

Gi-:.\R Cl'TTD:G 
c-L.\CH 1:.;cs 

! S.T. 371 

~!. T. 8. hl 7 

s. T. 302 

I 
-+----------!-

' 
8,919 i 5 

I 

i 6, 992 I T I ~.T. I I I TIIRL\D ING ~IJ\C!W;E. 6 '99L I ~ I, 

I I S.T. 

!--------11-}-!.-T-. - 9 t,------1--tl 
I SPRJ:;c :-11\KU:G 41 

!lii__:IAC!i[:\ES JI:::~-- 7,6:: '1 L __J-~ 
1,1:;.or:;c SETS 8,)8~ ,, 

I S.T. 970 

I TOTAL 1---------~----------'=~ l'17 __ J 



L\BI.E 53 PL:\NT AREAS (rn2) 

ls 
In 

t PiL\SE 
1. : l /7 /l 981 -

31/12/1982 
Pr 

~ 
t.: 1983-84-85-Si 

11* 
I Pr 

~ 
I I~ 

l: 

l PHASE 
sta11-:=-1/l/1985 -

30/6/1986 
Jduct.:1987-38-89 

Pll\SE 
tall.:l/7/l.987 -

31/12/1988 
duct.: 1990-91-92 

i~~ 
I rn 
I l' r 

h PH.\SF. 
st.:::11.: -
ud'-lct.: 1993-9.:+-95 

L 

I Service a-
rea (ground 
f Lrnr) 
m2) (A) 

462.5 

462.5 

912.5 

L 

912 .5 

- - . --
Llff ice area Prod11ct. 
(1st floor) ar~a(ground 

f lc1ll r) 
(m2) ( B) (m2) (C) 

462.5 2,090.5 

462.5 3,886.5 

-

912.5 7,628.5 

912.5 7,628.5 

"" 

·-------· .. 
Covered a Gatekeeper Total 
r.::a in th e lodge covered 
main she'd area 
(m2) (A+C ) (m2) (D) (m2)(A+C+D) 

>---· 

2,553 160 2. 713 

4,329 160 4,489 

8,54~ 160 8,701 

8,541 160 8,701 

---J 

- -· 

Outdoor 
are~ 

(m2) (E) 

14,135 

12,359 

8,147 

8,147 

Total 
area 

(m2) 
(A+C+U+E) 

16,848 

16,848 

16,848 

16,848 

-

b .,. 
jll 0 .. 

ca 
:r -· CD .,. 
I» -a. 
0 -· :I 
ca 
ca 
• 



l'Alll.I~ ')4 DETA l L llF' l'IWllllCT WN AND TRAINING PERSONNEL (IHJMl1EH <W Pl·'.Ol'LE Rb~ll IHEl1) 

- --~-------------

l'i. H.SllN~it:L 

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

MAC 
\~,It{ 

t\11:\ 
\;Ill{ 

10 r 

Stll' 

FllH 

Ti- ,d n i 11g 
HINE 
KEkS 

A..:Livity 
T1·aiui11g 

11.lAl:<.Y 
KEl<S 

Activity 

----
:\i \~ORl\.ER :i 

----
Training 

~l:<.V I S1lR 
Activity 
Tr..iining 

~MEN 

Activity 

-------
'I'll! .\L i'k1)1Jl1CT [l)N 

--
T1·a i ni ng 

Tl(:\ r;rns 
A..:tivily 

--

----·-

l 9tl l 

-----

-

-
-

-

-

-

-
-
-

----
-

-

-

r-~--·----------------l9o2 198] 1984 1985 19H6 1987 1988 1989 

- -- --- - --- --- -- ---- ----- --- ---- ---
- 4b - - 43 - - 89 

- - 46 46 46 89 89 89 
- :.n - - 6 - - 10 

- - 23 23 2J 29 29 29 

- 69 69 69 118 IJ8 118 217 

---- --
l - - - - - - -

- 1 1 l i 1 1 l 
5 - .. - - - - -

- 5 5 5 5 5 5 5 

---
6 75 75 75 124 124 124 223 

------ ------
4 - - - - - - 4 

- 4 4 4 4 4 4 4 ---- -i= -- ---- ----
L fl{AINl::HS - 4 4 4 4 4 4 4 8 

---- - ---- -----------
ft.lTA 

1990 

-

178 -

39 

217 

-
l 

-
5 

223 

-
8 

8 

-------~ 

J 

--

1991 1992 1993 

- - 178 

178 178 178 
- - 39 

39 39 39 

217 217 434 

- - -
I 1 1 

- - 4 

5 _') 5 

223 223 444 

- - -

8 8 8 

8 8 8 

---

19Q4 

- ' 

356 
-

78 

434 

-
1 

-
9 

444 

-
8 

8 

1995 

-

356 
-

18 
--

434 

-
1 

-
9 
I 

444 

-
8 

--
8 

G CT 
"0 ., 

Ul 
:T -· 
~ 

D" 
OJ -0.. 
0 -· :I 
Ul 
Ul 
• 



L\111.F ')5 !>ETA 11. OF STAFF AND ~L.\NAGEMENT - ( NUMBEH OF PEOPLE REt}ll lldW) 

l'l HSON:ll·:l. 

t:t·:tffHAI. t-l'\NAGEMENT 

::;,\LFS ~l-\NAGER 

,\Jl:I IN l ST!tA l' ION ~tANACEI< 

ru:mJtCAL t-L\NACER 

'id l Al. f-ll.NAGEl<S 

l""""t't t;.N.) 

---- -- Training 

Al 1~1 l t: IS l'R.H LON 
sH:!\L L\l{Y 

LI.Hi.KS 

Pt:.AF lllLN 

Pl\l 1l1li1:T lUN 
l'l :'..~~t;t~\.~ 

u ua:s 

t~UHSES 

A.: ti vi ty 

Trdini11g 

A.:tivity 

Trdining 

A.: l i vi Ly 

- -------------------
l\iL·\L Cl.EIU'.S 

!lf!,\I. s L\fF & 

~·!:\~·:\l;LNLN f 

l Ho I 1987 :;:---.-=-- ,~;3 , 1984 - , •• : --
0.50 l l l l 1 I l 

----· . -·- ---
- l 1 l l 

- 1 l l l 

- l l l l 

1 

' l 

~------- --- ---~ 

- 3 3 3 ) ] 

--:.- 3 0 b - - - - --

- - 6 6 6 6 

- l~u - - -

- - ~ 2 2 2 
_ }uu _ _ _ 

- - ~ 2 2 '2 

- - l 1 1 

---i.----+----~ ----1------+--

l 

1 

3 

0 

:? 

'l. I 

1988 

1 

l 

3 

6 

2 

2 

l 

-
- s 11 11 ll l 

I 
-- - ..----· --· 

0.5 9 15 15 15 J 'i ~:+~-: 
----- ... --·-

i·:! \L'.!\KS : " F.ir",:a:;;L an i v<tl at I /7 I J 9dl ; 

• t F" i-..: .. .l :;; l :H· I i v d l ,, l l / j / l ') ':l J 

"° Fort!.-ai>t arrival Lit l/7/1982 

--.,.--.;.--·· 

__ L ~--

------ . -
1990 1991 1992 
---

l 1 1 

---
l 1 1 

1 1 l 

1 1 l 

3 3 3 

- - -

8 8 8 

- - -

3 3 3 

- - -

3 ] 3 

2 2 2 

16 16 16 

20 20 20 

------
1993 

1 

1 

l 

l 

3 

2++ 

8 

++0.5 

3 

++0.5 

3 

2 

19 

23 

---- ·-- .. - - -~---- . 

1994 1995 
-

1 1 

l l 

l l 

l l 

3 3 

- -

12 12 

- -
4 4 

- -

4 4 

4 4 

24 24 

28 
___ :_ _ _1 

~ er 
jl 0 .. 

Ul 
:I" -· ID 

er 
Q) -a. 
0 -· ::s 
co 
co 
• 

+ For~ca~t arrival at 1/7/1989 

-· - -~ -----------~-



TABIE 56 - COST OF BCILDJ~G (thousands of SP) 

1st Phase 
{ Tnst;.11 J ati11n 
I /7 /81-31/12/82) 

Addi t iun-11 Total 
..-----·--------- f------· 

1. Pradu~tian area 

2. Office and serv1~~ 
arl.'a 

TOTAL 

]05 30:) 

215 215 

520 520 

2ud I 
(lnstal 
1/1/85-

---------·---
Ad,! i tiona I 

260 

-··---
\aSL' 

latiun 
l0/6/86) 
- -· 

Total 

565 

215 

--
260 780 

- -

"' 

r 
3rd Phase 

(Installation 
1/7/87-31/12/88) 

Additional Total 

550 l, 115 

:?OS 420 

755 1,535 

~ G' 
, 0 .. 

ca 
:r -· CD 

G' 
m -a. 
0 -· :I 
ca 
ca 
• 



TABLE 57 - COS'l lW l'Rvnt:cno:~ n . .\Gll~l'.RY, UTII lTlES ,\:rn FACIUTl.F:S tthous.inJs uf SP) 

1. Machinery fer spare 
parts including handling 
equip~ent anJ tools 

2. Ma..:hinery for plastic 
a~cessories incJuJing 
moulds 

3. Air cuntitiuuing 
system 

4. Electrical svstem 

5. Other utilities (wat~r 
su?ply, compressed air 
system ~tc.) 

6. t!achinery <H~•i fixtures 
tor tr:iiniu~ 

TOT:\L 

1st Phase 
(lnstallati0n 

l/7/81-31/12/82) 

,\.Jdi tiona l Tut al 

8-'.5 845 

190 100 

210 210 

455 455 

160 160 

55 55 

l, 915 1,915 

- "' 

~---·- ----
2nd Pl1as.: 

(lnstal lati<>Ll 
l/1/85-30/b/86) 

~\dd i tiorn~--

595 I 
I 

Total 

1'440 

80 270 

lJO 3l10 

295 750 

70 23C 

55 

1 ' l 70 3,085 

Jrd Phase 
(Install at ion 

1/7/87 - 31/12/88) 

Additional Total 

1, 330 2' 770 

165 435 

330 670 

715 1,465 

165 395 

55 110 

2, 760 5,845 

~ er 
"0 .. 

CD 
::r -· CD 
er 
II -a. 
0 -· :a 

CD 
ca 
• 



T.\l\LE )d - A~.\LYTlC:\l DLPRECL\TIU'.\ SCllL~lE ( tLuusands ,Jl SI') ------------- ---

1
r l 9-8I ... -r~-9:-rl 96~:~~: 

,- ~.~~----~t l'h,is~: -=---r- so.s l so.B p~-r:ll.8 so.8 
,uh! 2nd Ph-is'-' = I - - - 1 28.9 '~8.9 
Huildiu~s 3t-d l'h,lSL' • -

-----
l. Sub-total land and 

buildings 

-----f- --+ -+---· 

5l). 8 50.8 50.8 79. 7 I 79. 

,.___ ---+- - -

Equip-
r::i.....• il t 

1st Piuse 
~nd Ph:is ... 
JrJ Ph .... se 

159.6 1159.6 1159.6 1159.E. 1159.6 
- - - 130.0 130.0 

t :2. ::>ub-tota! equipmt:nt 159.6I159.oE59.01289.6 j 289.b 

I L-
3. Sub:total Con~ultant'! lO.S lO.B 10 _8 lu.B 

1 

t ... e tlst l'nas ... ) 
l D. 8 

9.0 9.0 I-Pr~,-oper- 1st Phase 
;Jt. l L) 1131 ·) J f.1 l. ., _ • 

_n ""!:>"' 

t L~p~u- ~ 3rd Plus..: L- I - J - L_j-· - j -
d l tu.r~~ ----· ___ _ 

9.o I 9.0 9.0 

I ~. Su~-total pre-~per-
1 ,1t1onal .:-xp~·nJ1tures 

9. •J I 9 .o 9.0 9.0 9. n 

I Tt)TAL ______ L -~).2 I 230.2 !2J(l.2 I 389-~J J89. l 

r-·~--------
1989 1990 1991 

---->-----

50.8 ·)U. 8 50.8 
:28.9 28.9 :28.9 
- 125.9 125.9 

79.7 205.h 205.6 

--c----- ..---- -

159.6 159.6 159.6 
l :ll). 0 130.U l 30.0 

- L,60 .o 460.0 

- ;,~ 7-'. 9--:;;- -

749.6 

-

10.8 10.8 10.8 

-

9.0 9, I) 9.0 
- - -
- 7 .o 7 .o 

------
9.0 ]6,0 16 .o ' 

389.l 982.0 982.0 

- ---~--------

_, -

1992 1993 1994 

50.£ 50.8 50.8 
28.9 28.9 28.9 

125.9 125.9 125.9 

205.6 205.6 205.6 

l.:;9. 6 159.6 159.6 
130.0 130.0 130.0 
460.0 460.0 460.0 

749.6 749.6 749.6 

10.8 10.8 10.8 

9.0 9.0 9.0 
- - -
7.0 7.0 7 .o 

16.0 16.0 16.0 

982.0 982.0 982.0 

1995 

50.8 
28.9 

125.9 

205.6 

-

159.6 
130.0 I 
460.0 

749.6 

10.8 

9.0 
-
7.0 

16.0 

982.0 

Tota I Dl'-
preciation 
( I 000 SP) 

610 
260 
755 

1,625 

1,915 
1, 170 
2,760 

5,845 

130 

108 
-
42 

150 

7,750 

~ er 
it 0 .. 

ca 
:r -· CD 
D" 
DI -a. 
0 -· ::s 
ca 
CD 
• 



T,\BI E S9 - S'i'.\rHETlC\I. DEPRECf,\Tll)N SCHEME (th,)us:inds (1[ SP) ·---·------------

I I -!--

1983 1984 198S / 1986 11987 

210.2t:t Lip i Lil 1st Phase - 230.2 

1988 1989 I I 990 

·~-----·f·----

2 I 2 30. 2 I 2 30. 2 I :no. 2 

Expc'll- 2nd Phas~· - - - - I ':8. 
ti tun:~s 3rd Phas~' - - - - S92.9 

91 158.9 I 1S8.9 I 158.9 

I 

i 

TUT AL - 230.2 230.2 230.2 F89. 
L ·-· 

389. I I 389. I I 982. ( 

~ 

1991 1992 1993 19% 

23C.2 230.2 210.2 230.2 

158.9 158.9 158.9 158.9 

592.9 592.9 592.9 592 ,9 

-

982.0 982.0 982.0 982.0 

-

Total De-
1995 pn'ciation 

(I 000 SP) 

230.2 2,763 

158.9 1,430 

592.9 3,557 

982.0 7,750 

~ a" 
"0 .. 

ca 
:r -· CD 
a" 
m -a. 
0 -· :I 
ca 
ca 
• 



TABLE 6l) - PIL\SING OF I:ffEST:-lE~T ( tlwus<rnds oi SP) 

1981 1982 1983 1984 1985 l98<, 1198) 
r·- -----~------ - -

Land & building 
<'quipm.:~nt and 1,359 531 2o5 - 1,216 71 2,60~ 

c~,nsult.1nt's i..:e 

!'r..:-0p~ rat i0n . .d 
13 95 - - - - -

<'X~c..:nJitur.:s 

--- --· 
TOTAL 1,872 626 265 - l , 216 71 2, 604 

~ 

1988 1989 1990 1991 1992 

--· 

703 351 - - -

- ~4 - - 18 

703 375 - - 18 

.___ ____ --- -

1993 1994 1995 

- - -

- - -

- - -

Total 
( 'OOO 
of SP) 

7,600 

150 

7,750 

~ er 
~ 0 .. 

ca 
:r -· CD 
er • -a. 
0 -· :I 
ca 
ca 
• 



TAnLE 61 - FXPE~mlTlli<.ES FOR PERSn:;~:El. (t!i.rns.rnds lit ~;p) 

T 

Personnel 11981 
I 

I :1. l • ) llo rke rs I 
I a.~.) ~upervisL1r 

:1.J.) fur.:>men 
i 

r ..i) TOTAL PRO-

I T 

! 1984 11985 
I 

1982 I 1983 I 1986 

I 

62.1 62.1 62.l 106. 2 

~ -1 2.5 2.5 2.5 ') c 9·J - • :J 

9 9 9 9 
I 
I I 11. 5 I 73.6 I 73. b I 73.61117.7 

' 

DliCTll1~ 
=====l======l======~=======I============= 

l~G 
7 ) 7.2 7.2 7.2 7.2 

--1--·1-

l 98 7 I 1988 I 19 -,--
106 . 2 106 . 2 I 19 

2.5 H?.5 9 9 

I l 7 . 7 11 7 . 7 I 20 

..::::=====~======= 

i 
7. 2 I 7.2 !=::=~:~::=;:::::== 

=====l======l======~=======i======~======~=:====d=======~~== 

c.l.) G01h:ral Mgrl 3 
c.2.) ~Lrna~;ers 

c.J.) Clerks and 
nurs..:s 

3 

6 
10.5 

6 

n.51 

l~. J I l~. 5 I 
13. 2 I 13. 2 I 

29. 7 I 29. 7 I 

6 6 6 I 6 
10.5 10. ') lo. 5 I 10.51 
13.2 13.2 13.2 13.2 

29. 7 I 29. 7 I - 29.~-I 29. 7 I c) TOT AL Ai.XII:.:-
1 ST R..\. TIO:-; ================== =====l===o'-~=l==,..====F======""==========o====l=======I======= 

1 

J 

l;R..\ND TO'L\L 3.o I 41.2 I 110.S I 110.5 I 110.5 I 154.6 I 15.'i.6 I 154.6 I 25 
==================•~===d=====~=======~=====d======~======;L::=====~======~ 

, 

----

89 1990 1991 1992 

_). 3 195.3 195.3 195.3 
2.5 2.5 2.5 2.5 
9 9 9 9 
-

6.8 206.8 206.8 206.8 

----===~=== ======= ======= 

4.4 14.4 14.4 14.4 

----F======== F======= ======= 
6 6 6 6 
(J. 5 10.5 10.5 10.5 

5.6 19.2 19.2 19.2 

2. l 35.7 35.7 35.7 
===== ======= ======= ======= 
3.3 256.9 256.9 256.9 
===="==-===== ======= ======= 

1993 1994 

390.6 390.6 
2.5 2.5 

16.2 18 

409.3 409.3 

======:::;; ======= 

14.4 14.4 

======= I======= 
6 6 

10.5 10.5 

22.8 28.8 

39.3 45.3 
======= ======= 

463.0 469.0 
======= ======== 

1995 

390.6 
2.5 

18 

409.3 

======== 

14.4 

======= 
6 

10.5 

28.8 

45.3 
======= 

469.0 
======= 

g er 
~ 0 .. 

CD 
:r -· cD 
er • -a. 
0 -· :I 
ca 
CD 
• 



-

-l.\bl'l. b2 - TlHAL tH'ER.\1 lll:\.\L E:\l'E:~SFS ( th,1usands ,) f SI') 
----------~------

-------.........--- ~----~ ·-----y---· 

1988 I 1989 1990 I 1991 199~ 1993 1994 1995 ____ [~~J-[1-;;-;z-1-;q~s-;-J~ 900 1198~~-
-------~---·---+-- ---·---+--- 1--------1 

i 
I 

t\ 1 st '") f r ... n ... 1 

[';.} t ,. 1· i ,1 l s 

I . -
1 (.>Stcll 

u ti 1 it i <' s 

I -
\"st ,n 1-,,1111-

1 
: le tl.ill<c .u~J 
I '. -'lLSlll:'i't i_.Hl I I .... ! t <..: l I ,1 ls 
I 
I 

/ t:,·nv r.tl 
~ :< tl 1..: tl:; t..' ~ 

I ! 

<:).'.,. 3 168.6 

l :. . j ~2.:. 

.. Ll.u 40 .l) 

l 7 2. 8 

')') ! ............. 

38.J 

;i(). 0 

I 1.•1· p..:rs."lth'l
1 

i 

176.2 

22. 
1

"' 

38.3 

40.0 

3~5.5 338.9 I 342.2 65 7 .b 659.7 661.8 975.9 1,290.0 1,292.1 

.+2. b 42.b I 42.6 76.0 76.0 76.0 106.7 122 .0 122.0 

61. 7 61.7 I bl.7 116. 9 116.9 116.9 175.4 233.8 233.8 

40.0 I 4u.o I 40.0 50.0 50.0 50.0 70.0 70.0 70.0 

154.6 1154.61253.3 256.9 :!56. 9 256.9 463.0 469,0 469.0 

-------· ---

! ! :.,,,,ndi:_urc·s I 1 !d.) I l ll).51110.5 I 154.6 

"~_'' -=]~~' .1 '~"'- _'s"i'~;1~_,._. 4137 .s jrn ~·j~~~~·' J', 159.s 11, 161.6 11,791.o I" 184 .8 12, l86.9 J 

-------~----

,.I 

~ er 
jt 0 .. 

c.a 
:r -· CD 
Q" 
u -a. 
0 -· ::s 
ca 
ca 
• 



.. - . - -·-

I 

I 

g er ~ 
jl 0 I .. 

CD 

T.\BEL 63 - TOTAL l:llWSTRIAL COST (thousands of SP) AND l1NtTARY INDUSTHL\l COST (thousands of SP/ton)OF 
:r I -· I SPARE PARTS -------- • er I • 1 -1983 1984 1985 1986 1 987 1986 1989 1990 1991 1992 1993 1994 1995 
a. 
0 -· 

~st of raw materials 78 156 156 156 312 312 312 624 624 624 936 1,248 1,248 
:I 
CD 
cD 

Exp~nditurt's tvr pro- • 
Juction p.:rsonnel 67.3 67.3 67.3 111.4 111.4 111 • t+ 200.5 200.5 200.5 200.5 403.0 403.0 403.0 

Cvst of maintenanc~. I 

consumption material ;.; 12. 2 19.0 51.6 51.6 88.7 88.7 88.7 164 .o 164.0 164.0 253.2 326.9 326.9 
and of utilities 

I 

Total industrial 
cost 15 7. 5 242.3 274. 9 319.0 512 .1 512.2 601.2 988.5 988.5 988.5 1,592.2 1,977.9 1,977.9 

Productivn (tons) 40 80 80 80 160 160 160 J2L) 320 320 480 640 640 __ ,_ --
Cnit.1ry industri.11 
,:0st I 3.94 3.03 3.4.!. 3.99 3.20 3.20 3.76 3.09 3.09 3.09 3.32 3.09 3.09 

I 

- - -

""' 



I 

• 

TABLE 64 - TOTAL INDUSTRIAL COST (thousands of SP) AND UNITARY I~DUSTRlAL COST (thousands of SP/ton) OF 
PLASTIC ACCESSORIES 

1983 1984 11985 1986 1987 1988 l989 

C0st of raw materials 6.3 12.6 16.8 20.2 23.5 26.9 30.2 

Expenditun.!s for pro-
6.3 6.3 6.3 6,] 6.3 6.3 6.3 

duction personnel• 

Cost of maintenance, I 
consumption materials 2.1 3.4 9.1 9 .1 15.6 15.6 l5.6 
and of utilities 

Total industrial 
cost 

14.7 22.3 32.2 35. 6 .[ 45 .4 48.8 52. l 

Production (tuns) 15 30 40 48 56 64 72 

~nitary industrial 
cost 

0.98 o. 74 0.81 o. 7 0.81 o. 76 o. 72 

-----·'-· 

Rem3rk: Plastic department personnel has been considered as folluws:-
1 Foreman; 4 machine workers and l auxiliary worker. 

""" 

. 
1990 1991 1992 1993 1994 

33.6 35.7 37.8 39.9 42.0 

6.3 6.3 6.3 6.3 6.3 

28.9 28,9 28.9 28.9 28,9 

68.8 70.9 73.0 75.l 77.2 

80 85 90 95 100 

0.86 0.83 0.81 o. 79 0.77 

j 
g er I 

jt 0 .. 
ca 
:r -· • .,. 
• 1995 -a. 
0 .. 

44.1 :I 
ca 

6.3 
ca 
• 

28.9 

79.3 

10~ 

-
0. 76 



TABLE 65 - TOTAL INVE!\TORY V.:'Ll'E (thuus:rnds of SP) 

l 1984 I 1985 I 1986 
--· 

I 
11983 1987 

Finished goods 
39.41 60.6 68.8 79.8 128.0 

(spare pdrts) 

Finished gouds • I 
(plastic accessories) 

' 
4.9 7.4 8 .1 7.4 LLO 

' ;:.) Sub Total 
Finished goods 44.3 68.0 76.9 87.2 141.0 

·-~· 

Raw materials (spare parts' ') ') s I _.._. 45.0 :.s. 0 45.0 90.0 

Raw materials (plastic 2.0 4.0 4.0 4.0 6.4 :iccessories) 

b) Sub Total raw materials 24.5 49.0 49.0 49.0 96.4 

c) Sub T0tal maintenance & - 38.3 38.3 33.3 61. 7 
consumption materials 

-fotal inventury value 
68.8 155.3 164.2 174.5 299.1 

{a + b + c) 

Increase in the total ' 68.81 86.5 E:.9 10. 3 I 2!1 • b 
inventory value 

I . ---- -----· 

1988 1989 1990 1991 

128 .o 150.4 247.2 247. 2 

12.2 11. 5 17. 2 16.6 

--

140.2 16 L. 9 26Lt.4 263.4 
~----

90.0 90.0 165.0 165.0 

b.4 6.4 8.0 8.0 
-

96.4 96. !.+ 173.0 173.0 
-

61. 7 61. 7 116 .9 116 .9 
.. 

298.3 J20.0 554.3 553.3 

--
( n.8) 2 I. 7 234.3 ( 1.0) 

----· 

1992 199'.1 1994 

247.2 265 .6 247.2 

16.2 15.8 15.4 

263.4 281.4 262.6 

165.0 165.0 165.0 

8.0 8.0 8.0 

173.0 173 .o 173 .o 

116. 9 17.5.4 233.8 

553.3 629.8 669 4 

- 76.5 39.6 

1995 

247.2 

15.2 

262.4 

165.0 

8,0 

173.0 

233.8 

669.2 

(0.2) 

' 

·-

g Ir 
it 0 

'I ca 
:r -· • er • -a. 
0 -:I ca 
ca 
• 



TABLE 66 - SOLD QUANTITY AND REVENUES _ _(thousands of SP) 

lt983 1984 1985 1986 1987 1988 
1--~~~~-1-~~~~~~-t~~~~~~-+-~~~~~~-+-~~~~~~-+~~~~~---~-----

Sul d spa rt' 
parts 30 
\tons) 

s,1l<l pla-
sti~ acces- 10 
s0r1es 
(tuns) 

Trained 40 
p0rsons (N°) 

~o~s REVENUES 

'000 of SP) 

Spare 
parts 

Plastic 

450 

. 13 
;h:c.:ssor1es 

Tt·aining 8 

.)t,1 l .:;ross 4 71.0 
f\l-'V~llU~S 

70 80 80 140 160 

25 40 48 50 64 

68 76 84 92 100 

I 
1,050 il,200 11,200 12.100 12,400 12. 

32.51 52 62.4 I 65 I 83.2 

13.6 15.2 16.8 I 18.4 I 20 

~ ,096. l 1,267.2 1,279.2 2,183.4 2,503,2 ') .. ' 
.'Lil ~et 
~\._-v .. 'nues 466, 311,085 -1~. 254.5 11. 266. 4 2, 161.612,478.2 

I 

2,4 

'89 r490 I 
1991 1992 

-- ----

60 280 320 320 

72 76 85 90 

1)8 120 128 136 

00 4,200 4,800 4,800 

93.6 98.B 110. 5 117 

21. b 24 25.6 27.2 
-

l 5. 2 4,322.8 4,936,l 4,944.2 

-
90.0 4,27J.6 -'! ,886. 7 4,894,8 

1993 1994 

480 640 

95 100 

144 152 

7 ,200 9,600 

123.5 130 

28.8 30.4 

7,352.2 9,760.4 

7,2/8,8 9,662.8 

1995 

720 

125 

160 

10,800 

162.5 

32 

10,994.S 

l0,884.6 

g .,. 
; 0 .. 

ca 
:I" -· CD .,. 
It -a. 
0 -· :a 
ca 
ca 
• 



TABLE 67 - WORKI:lG CAPITXL (tlwus~rnds of SP) 

Account 
rec~iv<tbl 

lnventory 

Advance pa 
of mat~ri 

Working ..:a 

Working ca 
inc re.;.se 

e 

value 

y:;~~'ll t 
als 

pitdl 

pital 

I 

I 1983 

39. 3 

I 68.8 

7 .o 

115 .1 

I 115 .1 

I I 

1984 1985 19S6 

91. 3 105.6 106.6 

155.3 164.2 174. 5 

14.1 14.4 14.7 

260.7 284.2 295.8 

145.6 23.5 11. 6 

I 

I 

1987 1988 

182.0 208.6 

299.1 298.3 

28.0 28.2 

509. l 535 .1 

213.3 26.0 

I 

~ 

1989 1990 I 1991 1992 
. 

209.6 360.2 !~11.3 412.0 

320.0 554.3 553.3 553.3 

28.5 54.8 55.0 55.2 

-
558. 1 969.3 l,019.6 1,020.5 

23.0 411. 2 50.3 0.9 

I 

---
1993 1994 

612.7 813.4 

629.8 669.4 

81.3 107.5 

1,323.8 1,590.3 

303.3 266.5 

1995 

916.2 

669.2 

107.7 

1,693.l 

102.8 

~ D' 
jl 0 .. 

ca 
:r -· CD 
D' 
It -a. 
0 -:I ca 
ca 
• 



TABLE bS - FINANCIAL COSf (thotisands of SP) 

l'.umu lat i '.'e 

L -~Pi t.:il 
p.1ym.::nt 

I 1981 I l 982 . , J..t'i 1198'~ I . ) s I 
1-- ,--- --r- --~1 

1,872 12, 498 ~,763 !2. 763 
I 

jl985 ~~__._l_1_9_81:._J~:s7-+~-

~,979 ~·0so 16,654 

I n~-.... ~- .... ·s~L-1 I i I . 11 I ! I I : 
c .. 1µ.tdl pay-! ll.9., 199.SI 221. 221.0l 318.3 324.t 532.J 

ment s la) I . ___ . i I l 1 

_·-- _ _I - ! - 1115 _ ,
1

1 

260. ,, 284 .2! 295 .8 

lnt('rl:st o::l I I j 

'.!,~rking 

capital 509 .1, 
I 
I 

535 .1 558. 1 969.3 l,019.6ll,020.5 ll,323.8 1,590.3 1, 69 3 1 

\~ .. .orking I - L- 13.8! 31.3 34.11 35 • .S' 61 

l.~lp~_<_~i___ I I 1 I I I I I I I 
r ... ltd 1 nn- I ! 

• 1 I 67 .o 116. 3 122.4 122.5 158.9 190.8 203.2 

.u_ici.:ll .:o;;;c i 149.81 199.8 234.8 252.31 
\tnterest) I I I 
(d + b) i I I I 

; I 
~~~----~-~- -~~_._~~-----~~~-'-~~~...._~~~~~~--' 

! 
352 .41 359.'J: 593 . .-.

1 

652.s: 685.6! 
. I 
I ' 

823.2 734.9 741.0 742.5 778.9 810.8 



TABEL 69 - TOTAL FI_NA~CING REQUIRED (thousands of SP) 

r 
I 

1981 1982 1983 1984 1985 1986 
-

Total capital 
1,872.0 626.0 265.0 - 1,216.0 71.0 

cxpendii.:ur10s 

lncreasc iri 
w~)rking - - 115 .1 l.'.i5. 6 23.S 11.6 
capital 

:ii !1Luum I l!t9.8 199.8 - - - -
'-'qui ty 

-
fut a 1 2,021.8 825.8 380. l 145.6 1,239.S 82.6 
Financing 

I 

I I I 

1987 1988 1989 1990 1991 

2,604.0 703.l) 375.0 - -

213.3 26.0 23.0 411. 2 50.3 

- - - - -

2,817.)i 729.-;- 398.0 

---~ 

411.2 50.3 

1992 199:-S 1994 

l8.0 - -

0.9 303. 3 266.5 

- - -

18.9 303.3 266.S 

1995 

-

102.8 

-

102.8 

~ er 
jl 0 .. 

ca 
:r -· • er 
It -a. 
0 -· :s 
ca 
G 
I 



.\lil.E 70 - PROFIT AND LOSS ACCl)!i~T (tlwusands L)f SP) 

i 

I t 983 L984 I 1985 1986 1987 
I 

Tutal o~r-
atiunal 249.1 341.5 384.0 431.5 634.4 
..,xpenses 
Financial ')j' 8 - 4. cu st 252.3 352.4 359.5 593.4 

De- 230.2 2J0.2 230.2 389.l 
pr"-.:: iation -

Sub Total 483.) 82;'• .0 966.6 1,021.2 1,616.9 

ncrcr.se in 
inventory 68.8 86.5 8.9 10.3 124.6 
valu0 
-
,ltal cost 415.l 131. s I 957.7 1,010.9 1,492.3 

I --
._;t I 
R.:•vcnu-: s 466.J 1,085.l 11,254.5 1,266.4 2,161.6 

r ... )ss 

1 Profit 51.2 34 7'. 6 296.8 255.5 669. 31 
~ [.,lSS)' I ! I I 

---~ -.....--------
1988 1989 1990 1991 . 
---

637.8 739.8 1, I 5 7. 4 1,159.5 

652.8 685.6 734.9 741.0 

389.1 389.1 982 ,() 982.0 

1,679.7 1,814.5 2,874.3 2,882.5 

(0.8) 21. 7 234. 3 ( 1.0 

1,680,5 1 '792. 8 2,640.0 2,883.5 

2,478.2 2,490.0 4,279.6 4,886.7 

797. 7 697.2 1,639.6 2,003.2 

I -

• 

1992 1993 

1,161.6 1,791.0 

742.S 778.9 

982.0 982.0 

2,886.l 3,551.9 

- 76.S 

2,886.1 3,475.4 

4,894.8 7,278.8 
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