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I.     THE CDIHÍT INDUSTRY 
AS A FOUNDATION POR DCmoPMOT 

Tht need for c««enting material* has been emphasized increasingly since the 

early stages of human history.      It »tarte* wit.n the natural retirement for 

lodging with ample protection fro« the weather and hae grown with the development 

of society and the accompanying improvements in lodging facilities and social 

Services such as schools, hospitals, and electrical and sanitary systems. 

The consumption of oement increase« with the growth of population and of groas 

national product. 

The cement industry is    especially important because of itsj direct  relation 

to all development activities.    It is basic to the building and construction 

industries and is therefore considered the foundation for development plans, 

involving all aspects of progress in industrialization, housing echones and the 

general social infract rueture. 

Cement raw materials are simple calcareous and argillaceous deposit« that 

are abundant as natural resources in nearly all countries.    The rate of cement 

consumption and the average ¿er capita consumption reflect  the rate of development 

and progress of a country« 

In most developing countries there ìB a special ooncem for the improvement 

of rural faoilitimm.    The traditional village huts, which "/ere formerly compound 

of «oil and plant elements, ere now being replaced by houses made of cement or 

durmUe building materiali requiring ommmntlng.    This trend entail» the esta¡>- 

limhment of pnblio services including centres of education, security, medical 

treatment etc. and of small rural industrias for processing agricultural pro- 

ducts, workSmepe far the prodttotiom and maintenance of farming implements and 

•sUblismnents for the utilisation of animal resources. 

The increasing use of precast concrete elements in industrial i zed building 

systems «fnatts a ragmlmr demand r«,r cemmnt as a substitute for building bricks 

and traditional plastering Ateríais,    Preßtresssd and precast concrete elements 

are also replacing wooden and metallic elements.    An example is the prestressed 

nomerete railway sleeper, which ie greatly favoured for its strength and 

dmrability,   Cerne** prodMts also now include a large member of elements such as 

—testos• esment (corrugated and flat sheets)| msnitary and sewage water pipes; 

irrigation ami drainage implements|   electrioal power cables;   telecommunication 
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•»le» i     special   tMtmir ^ ^ 
"*'"» •*> P»v««n« .irt,. 

The  fu,u„ DroapMo „f the cmmt 

•*•*•""•Md '•"••»•• *« *«».«•. p„JL. " '•' '" "-M—" 
'•<—•  «—.   I.  «he  l„ic „^  „   Z ?f C"M"t "°*,,,ti- """• 

pun»«,.» M 3„,.UI ach^c3< «nf~«wrtur. for t^lMtm¡ 

»«««h h.. r.ve.led th.t vari(iM 

"~'Wl'1' '" =-«t production ¡„ ». „Ml _„    „   ,      '"• ""* ""• 

for Mo„,w „j on.ro, ,„„,„,, iM »T " ~* AW»- *»• ** P~~. - «... ^ Mln. of 3,50O ,,x ^ tr^r-"w -* 
produoüig 6,000 tona/dv or .or. •*. • th. ,   _ «Mt»l. of 

ino „Tri"""10*1 "UnU   to"rt" ta—"* »«*"•• - •««, »it. *nc"**e th« «vai labi it «—   ^ ""* ••*•"«- tanta 
,n~ lia01U^     * c««t «nd «lve inpet»»« to iti -ta— iifftrwit products. •»•«" io iti wid*r m« la 

1/ 

1/   R.fr^c. te «to„.- „. %0 „^ |0Mi 

i    4    * * *  <n 

•** «i 
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ii.  nqpravfs FOR A SUCOBSPUL PROJKT 

The success of a cement project depends on various technical and economic 

factors that should be carefully analysed to attain clear and secure recuits. 

The basto reauirencnts should be oautiously investigated to secure regular 

production over the eoonoaio age of the project,  thus affording the utmost 

utilisation of the invented capital.   This sort of study is no longer as simple 

M the previous resort to  rough estimates or general views.    The recent procedure 

of first aalclng a feasibility study entails an evaluation of each of the technical 

and eoonouic factors before initiating project activities. 

the traditional production of Portland cement  is now only economically 

possible if the ossent is sanufactured in plants above a certain minimum size, 

rehiring an initial oapital investment equivalent to several million United 

States dollars.   His establishment of a new cestent plant is therefore t major 

project, which calls for a thorough investigation of the market, of resources, 

sad of eoonoalc ooaditlons before the décision is made to start the construction 
of the plant. 

the accessit/ for snnufaoturiiig casent in large units has developed through 

costasele ooMiderations combined with a steadiljr increasing demand for cement. 

las oosts of production per ton of cosent decreases considerably with increasing 

plant oepaoltiea.   This is a woll-knowa pattern within several other industries, 

aad the prinoiple of establishing the minisum eeonoaie sis« of plant is the 
as that used in other industrief. 

another ohsractsrlstio of the cement industry is that the capital invest meat 

it high ossasi id with the actual oosts of production.    However, the type of 

eejalsnsnt used in a osnsnt plant normally has a long life, about 25 years, sud 

Ins depreciation of the plant snjr therefore bo distributed over several years. 

This scans that a new osnsnt plant should preferably operate for a period 

of at least 85 jraar» la order to render the full return on the capital invested. 

If the production ig diauontinaed after a few years of operation, the remaining 

lit* of tau catlpsent Is in nosH oases oompletely lost because the rasale value 

of this heavy type of plant laHpnmit is veiy *•» owing to the high oosts of 

it. 

*&4á¿ «*<* **J:* $* 
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In other words, continuous operation for Be vera 1 yearo i« indispensable 

for the economic success of a new ceaent plant.    The planning tea« must therefor, 

take the precaution to ascertain that the surveys on market and resources contain 
sufficient evidence that the d ornan d for ceaent «nd the supplie« of raw sat erial« 
will match the life of the plant. 

In addition to surveys on market and resource  .  the planning team »till have 
to find answers to a nuaber of other questions, naaelyt 

Plant location 

Sis« of plant 

Manufacturing process 

Plant equipment and layout 

Financing and casa.flow profiles 

All these questiona ars iaportant and should be evaluated in detail before ta« 
decision is made on the iaplementation of the project. 

A comprehensive study, as outlined above, is oostly.    It is advisable that 

the work be divided into a preliainary feasibility study, which is basad nainly 

on existing infommtion and which may thus be nade at a fairly low cost, and a 

aora oompreheneive study which would follow if the outcoas of the preliminary 
study wars entouragi ng. 

Harket survey 

»ortland ceaent is one of the ao.t widely «sed ooaaodities in the world. 

Owing to the rather low prioe per «tight unit, it is manufacturad locally la 

praotioally all countries in which suitable raw smt.rlals (liassions and shale 
or clay) are available. 

the oa-Mpti« pjc mú¿l variât fro. about 50 kg/year i. ana, da**»,*», 
countries to about y» kg/year y, i»*ustri»liMi countries.   The avara«, growth 

rata of c—at cotJMtptio« 4. abtat 5-Í a« «tit far ymr,   bat the growth rata 

varias considerably fren place to placa.    In the industrialised ooantrlea the 

growth rata is nomai ly balow tho «orli average, thus i »dio» ting «feat the aarxet 
it »pproeching ita saturation point,   la tèa developing oountries tat growth 

rate it »sunlly higjtsr than 6 par oant tad in mia eountrles oanolderably 
higher. 
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In all  countriea th« d mand for <;iimf,.nt  flu.'-tuate*; w¡ ih tho activitiots 

within the building uoctor,   thus alao  reí lc;t ; n#r th<» pr-^ont  economi-;  situation 

in the country.     Largt   instruction schorn^j  su uh ae dam.:  i')r hydroelectric pianta 

airport» or highways,  may change tn<; demand pattern «icn ¡ t'icant i,y. 

In aone aruas tho demand  for -.•ment  muy br,  low becauc» ,,f normally hi.'h 

prions of  imported cemont  or .--jmont,  from  .-xistiripr ur:<.-c ,n arnica:   plants.    TV. 

Potential marcete   >t such ar»jaa may ho  evaluate!   by ut . :.-.r.£ th- pr-'C-iur";: within 

tb.> building Industry and  th: costn  of   il t. rnativ •  ••  mir.  •„ i .I: ¡r.aV rials. 

The competitors» activities should  b-   watch 1  a:-   •>>..•..iV %1- pK:jiblr, 

A ¡uiential market may oatsily attract  several   s-r. .in   it'   v r-,. i,t  rvmff'tur rc, 

it aftan happen» that ne* pianta or t-xpansi ;n.; ai     cor,.:!: icv.i  .-, .m-tanwasly 

within the ammo ar«a,  with  th- reeo : t  that  both wr:.i  i-;.-   -.t   .-. i^.^   -,utput:; 

for «vera i y oar». 

Raw »aterialî m\ '*• i gat i i'.; 

The raw materia,.: for th.   minifa-Mir*     f Portland 

a-.on« and shale «r clay.    Deptsitu ,f V.r>   • .. t'eria'c   » 

bit  th<-  totality and quantity aro not   *lway.-,  sfiMsfa:» ^,   ,'-r 

»«nt plant.     In fact, only relatively î ;W , -j-ncnt  p ant.;   .r 

t    hav^ uupplied <f (.igh-quaJ ity raw material.- avai   ab.     ./it 

i .-•  plant. 

y A 

t: -. nr,a. , /   ; : rr; :— 

-ur-r err 

•r  una!  :  au 

•    .i-:i>.Py    3f 

>i  a 

In aroaa with snail <sr inferior quality Uaejton A ^< nouit...;,   rhe prospect i a* 

ity study. i>r ussaable reaorv. s be: ¡omo» the most  importait part   >f  "he  • 

fc/en when raw materials seen to be available,   however,  a o.:r>   y should  bo   -.arri cd 

oit  to ascertain that  the quantity and quality arc adéquat •. 

Por ft new plant the proved reeervea of raw mat- rialc -should    ov;r at  least 

:> year« of operation and preferably a lonfer period to allow for possible 

xpanalona. 

Tat liaaatone ahould contain a mtniaua of about 70 per cent calcium carbonate 

ind only anali aaouiit» of aagaeaia, phosphate, alkalies,  chloride and aulphur. 

Tit «hale or clay ahou 1 prefatably have low contents of alkalis and chloride 

¿••id suitable ratio» between the oxides of »llica, aluminium and iron.    Apart fro» 

*•)« atemieat «©npoiitio»# the raw materials should preferably have physical 

aperti e» that teak« the« aftay to quarry an« handle. 
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f r «. ... t of thr d.po.it.i    ftr theos >tiidiM ^ ^ ^-    - 

o «.    „n^ed i„ ort« .o o„e„„ th„ t„. „M w £ 
« « »in,.» co.t „f „„re-hou «lita*    I„ ,„„ „.„. lo. „.^^     * ^ 
-, * ups-ded „ dlff„«t typc„ ., p„ce„Mi of ^ .,ltotl~       ^"' 
flotation are good examples. ^      "* *" 

Preliminary feaafbUity atyfr 

t. JMliy confeti,« . « =m8nt pl„t „d ,„., „, „^^ JJ^    "* 
. pr.H.1,«, f..ibntty „tlldjr -BuM be ^ w d#t>niins . 
d...n-.. further cc.id.r.,^.    If th. r.mU. „, 

r «r: rid b* c*rried °utto pr°,ia° *-—«•«* * «-> reÄ«ibiiity atudy. 

i. 1.T*"1? °bd,C"Ve °f * ,,reU"inMy *•»*»•* «Mr. « «MM .bo«, i.jo d.t.ral„o aether the Pr0J,ct i. pro.i8ln€ „„^ „ 

*»«>»-•>• «. Provlde the tal. for m plin of ^ 

«h. «-.,. or the co.pr.hen.1,. >tuly «« i0 oMUB p„ llrfoMttlM
f0r 

•M «d to „or. nimitg tm tt< d#t%11>d ^^ °»'««1 iWrt- 

If «ho prolUin«, «rvoj, Indict« ttot th. Mrt.t for . ». c«Mn« „tat 
«i*. „d th., -,,„ ^titi« „, «.«J. „. Mt.rtu. w j£» 
th. prolU^r, foMibllltr «,4, rtould „„„ „ „„^ 

«h.« », b. obuiB^ ., „.„ M,t ,,* -th01rt 

«-. ,1»*.. ««.r ,h„. h.». h.. «^ ,0 ^ „^rTu.T.nrtr 

« Urn*, «pi«.!.   Th. ^^ tim u ^ * «J*"*- 
»l«« «o -n. Uok «h. imtui „»i,.!, „„__„„ -ZJT. 
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Th. »•« „„ of rrtum ,„ ,„„ 

« .h. u.U. «,,„,. wi„ 4i.rwrtln< lnt..„8ti ^ ,„:„::• ,::;.:::;;;'- 

Both ..,„„!. of ,,„,„„„, tho        f 

— .ecu.. lb„ .„. al.pl. ,o _ M Md    '    j- ••      ;*, ~ or,. 

l::
e..:ii:r1:;r:\:r::r:v"to —- -—-—:: 

r^:w....::::—r::;::rr;^"i:':rtrv"r- foaaibility ituely, n th" f:nal 

Plant ^.-»t^ 

Th. choice of the plant location is important b,cau3, th. ,     •      , 

and becauae the location „u.t be rißht  ^ t °    ^ ^^ °f ^^> 

Plant Bit. Bhould be near the 1* Jt r   !     llB ^^ PPohlbiti-    Th* 
^nation .uch a8 a J p^ ^ " 7" "* "e •« " 

of electric power   fuel    «t , ^ "°°d ""^    Th* liability 
«e power, fuel, «ter and »anpower Bhould also be considered. 

So., of the factors influencing the oho ice of the niant   i      • • 
For «pxe,   lt «u oftm ,, de 

f the Plant   ^^n may conflict. 

°' a bi, city with a der«. J        ^        T ^ "^ *" ^ ^'^ 
be too cloae to a rea^t, ^ ^  the pWlt °ho^ not 

« -, i I^ZZ^ZZ'ZT r -no,ae -,-~ r.^-,4 — .-       ^ L*-^iie,   later when the company anlc* 
paw-i-ion to expand.    In feneml,   the vicinity of raw „.*„.,,    " 

rrcrir——^ — ~ - c r:: 

•r -j »t «p,,.   if, ^ „^^ ^ MiHtrt u iMi^ 

Jk. ii' 
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"»inly between  +i*>   -„ * ttT1 TW0  centres with   ¡itti« „„, 

>--.. no« „iIy,„. P:; ;rz'rs::;u"in •—• - «« 

.Wee«ed „artMt ttol «» «« «mid b. ole,,,. t0 «„„ 

-" — or ^lsPortatio„ relhe;t2 in
dl "oe sho",d »« - «— .. 

A« the co.t of tramrortali,,, b, _, 
-rie,. t. co„sid„5bl, lw,p than >~•> -i* ^ or 0 

•»vi«..-.. xoca.io,, « th„ „, Jl;°; ;of -• » «- —pon, „,. 

=«petitivo „aHcot  lB tt . /"""'- °f »»«.t by „tó ,„ . 

«*•« «o th, to. c,,t „ ohipn,,„t ;;
r::; rr*or *ile8 * - -«•'• 

:T - "*
W

 °f—»-. «..',: ;rrribuuon—— 
<* ^tr.b„ii0R silo„  hia bp.. *    ^ °-*t  by ,hipa „ ^  io m nimbi!r 

from dictant   i».. ' ""''afor,. fa;,.., ,h„ ,h 
larger „rilucerà "r'-*« of  now c«potiti,)n 

opomcr, b, buiUin, ,,„ dl.,r-h ,. "" '" ert""d '"""• .ph.r» of 
'« •' w attribution sills. 

The oonnamptio,, jf ....,„,, 
A n.. o.« PlMt s)lou] ä - ;;  - n »°3« ««»trt- -t^i „ ^ • 

*-« -, only for tht,.;::,-:- «- —y „ ^^ 
'• «ir Profitable *e„ „ le J* ' •* •* be ,03 «« >— ita operatio„ 

=«petiti0nthf0PHmm:Bizc  ^;::'?;uiM,i- ^«-**»i,h 
•«U Of «he n« plwt  Md " «»« *U o.p«d ,,,.„ M ^ 

^i«ting pia«*,, it „^ be 
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•bU to tic« over a con.ider.ble portion of «,, market    am      •  „• 

.VieJ«fUfiedo„thi.f.ia.    W>ver    thi. rol      ' " % "^ f   ^ 
«iati«, producers,  ^ ^ dooide    ; - - h- ~— „ith  „, 

to keep their share of the market. 

The optimum plant eizc can be calculated r~» *u 
the buia unit „rice, of , »    •      ,Ml°UUtwl fr°' th# ••**•*  «urvey  lata and unxt price« of cement and transport aa WPn *8 bv «h 

oo.t figures for the construction and •. * ^«-.ated »   w instruction and operation of plants   >f  iirr.»    • 
Such ««tata „. ^ 0„ ^ ^   ' ilff"""' •••«•• 

Oth«. decision maker, may f„, that th      * T ^   ^" th* n"oe"a^ 

to .Ht the .h.11^ of the future. ' * ^ «l0u** 

Both type, of planner, ma, claim that they „r- rtAt ,n fll    „^ 
•otl later develop.«*..   The plant that *JiZ   ^V "** °f 

««»•»lUv. because of the hi-J ^L be 8"*11 wil1  be ^ 

W -». to capture it! ^: tT^T T " ~U »^ - " • 

«" tmey w.re right in heim. ^ ^^^"1 T ^^ 
P« -v PTOV. «. be hifhl/ ~£    ^    -J.    The larger 

th« influence of decrying production costs with i»Cr~ , 

Although the calculation of th. opti» plant size i. a,+ 
th« pri*>i,l. i. to fact .^ * *lM* Bize *• oft«> complicated, 

th. inching .i.e of th.^1     £ "I PTO4,lCtl0n deCr-8e" With 

tr^o^orurtion of 0 ** ' ** * th* ""8 iim* **• «it cost of 
**n«pon«ion of oement increase, beoauee noi^aiw «i.        „, 

he .UM* on* .y tocreMlnf th. J^     ^;h« -*«1 -Hcet can 

opti» ,itot 811. u thw «.«^^^jr   *• 
Product!« an* of t«nsport»tio^ '^ C°Bt °f 

»i. .imple model may, 6* coir.«, fce modified to «H«, 
UC of the mmrtct. the ma«. ^ • a,0<iirie<1 * »«It the spaoUi ck.raot.rt.- 

-«•». «e «ijra.of trasportati* and th. typ. of plant. 

V   ' *-(&    • jtl 
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Choleo or iBfiht.,^»^i,.,1   j ri- _i_ 

Th. s„.,fi.,t iro c, Pjr, lilt ,    .„,   ,„,Ul]i;  the foUov(in(; ui  ( ^^ ^ 

Pimpant ict,  oi' :t  T-uw m; K 

''irTlil;; l1' tht '•*•* *i« t-    .'.rn.nl  clinker 

<i'ir. i.ug ..f     lincei   :ui.î  ,;,Tjum  to  crn-nt 

,   m sp „,a.  ua., L. and ar-   i.omal]jr not  -onpKi f i v with 

....,r..»t,p,,,:.,„,,„„„., lh.r,„co_nbuiuiih ^^ihia[^^ 

:»r, e». ,,,.„„,,, ,,.„ or Ul„ dir(W preoMiM 

.ho ,,.«„, la„l0. ri! th.. diy ,,„,_ the m> _wi]i are 4rw 4ii  « 

Z>:<. T 'r '"a J,ï"r =•a,"i",r "^mn •Md *-"* * *• «*-••- 
opecid.    81Ì0S   l;.)i  ;r      i'    i--    fV.H   •   ,    tv,      J u  '"  lCtl *'-'  the dry-proc-síj kiln. 

into 1^"!' ,JC'"8 " :hM"!l":-!,d * «•- •* «"-'»s »f th. « »,.„.,. 

»a, .",„,*,•: ;;;;a:„:jw Pljnt In - — *-"*" *•»««* i— 

>•«<- «ins used for the two tvn«   -,*• „_« * 
ne twj types of processes tre also different      Th«   (.<•     , 

ct. ., th. dly. Md mt.wocas plMt§ aiffer a - •       -nm., 

*.»«!« ^ .,„ «„„ Ml„ly ouing to the 
d ^ -*» «» 

on th. Loal oc„dltio„., »hlch ^ faïour one „ t„e ^   ^ 

'«»'• 
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t.,. »^ -u«, or u. * .^odB lu th„ _ ^^^   It i3 ' 
««=-.«, *o •«* ou, d*U- couUilon»   *,jr t,, ,in5ur, that   th„ * 
i-ciaion iha!l  be made. fe 

The «crlt. of  tn, dry and the wet  proceed „.  ^^ ^^ 

  Table*    Port^ c«,nt  marufacturiry pM.eM9g 

lame of procnog 

Shaft kiln 

D»7  i *ng kiln 

Dry 1-ota*» 
preheat er 

Dry 2-«tage 
preh catar 

Dry 4-stage 
prohoater 

Biy »haft 
preheat er 

Diy,  gM«c 
preheatfjr 
lLepo1 grate) 

Wet kilA with 
«Vote-heat 
boiler 

Long Met kiln 

•lurrjr filter 

Spray dryer 

Umidi sed set 

Sintering (pate 

04Mt/tttpi»*ic 
•old 

Raw mix 
préparation 

Dry grinding, 
pelleti-nng 

Dry grinding,   with 
or withuut 
pelleti^ing 

Diy grinding 

Dry grinding 

Dry grinding 

Dry grinding 

Dry grinding, 
pelletising 

Wet grinding 

Wet grinding 

"et grinding, 
pressure filtering 

Wet grinding, 
drying in spray 
tower 

Dry grinding 

Dry grinding, 
pellttizing 

D** grinding 

Clinker buminr 

3h*ft <i -ti 

Long rotary --¡;n with  interna' 
fi tt inga 

Medium- ; )Ufr k-i  n with <-r.jr,,0 

and a   1-eta6'.    ;yc\ me rroh-uí- r 

«edimiK ]ung r.jlr.  with .r witi .¿t 
cross.¡t:  and a    -:;tagp • -•ylor.- 
preheat er 

3hort  kiln without  intoma. 
fittir.gr: and a 4-nlage    ,w:   f,. 
prehuat T 

Short  kiln without  incornai 
fittings and a verti-al-shaft 
preheatcr 

3rate preheat er «id short kiln 

Short  kiln,  waato-heat  boiler 

Long kiln with internal fitting* 

long dry kiln or gmtc preheat er 
kiln 

Lw»g dry kiln with or without 
cyclones 

Special  reactors for burning 
rm$ nix in a fluidiaed bed 

Towelling grate kiln 

•Mcial process using gypsi» or 
•nbjirite for prodsjotion of 
olivar «ai sulphuric «old 
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Condition Dry 

Initial   jo3tg of 
eqt:"p«erit 

rue i consumption 

Power consumption 

••npower recjui ra- 
ment 3 

Alkali»,    chloride, 
sulphur 

Costa of maintenance 

<itt*lity of ce«ent 

Net 

Depend on raw Mt, rials      Dep^d 0I1 raw Serial. 

OO-KX) ¡coal/leg clinker 

Average 

Average 

Bay r,auBo probif*as of 
op.-rationj    difficult 
to manufacture   low- 
alkali cmmt of »any 
raw «at ori ¡»la 

Avoraf.   to hiaji 

Satiafactory 

1 .100-1 ¿00 it^al/kf    llnk,.r 

Avtra^o 

Lo« 

Does norm) ¡y not hattper 

Poaaibie to manufacturp Ton- 
ali«» li oeaant of «ort raw 
material» 

Low to average 

Satisfactory 

The initial ,0.t. of the plant. dapend on the proper*!,, of the raw 
-t.ri.ls.     For «.!„  a dopo.it df inhoBOiRneoU8  liBaBtdM ^ ^      p 

^nation of an expen.lv, pre-ho^ni^ *.„ for . ^^ plan 

Plant i» which homof«iZation en eaaUy * ^^ aftep t||(( am 

expensive slurry basi*,    rnho^eous raw «teri.1. .re therefore . factor 
that may favour the wet procesa, 

». fue! «,„.^tl,n ,. ln SMml hlih(jr for th> ^^ 

f» PI.« to Pl„«, „p^ „. ,h. „irture ^^ of th> ^ ^ 

* d^„=e.s p,„« ^ uae, «,, g«, kcm¡/kt of 

•r. .1! *, or ccuin onl, . ,„„ rmmUm ., „,.,„,_ ^ ff ^   -*""1' 

.trrrr*,'/; •? ,S
 
per •-, * ^^ *° *•» —'«« •»> ». •oout 1,100 kcal/kj of oUifc.r. 

*r » »et-,•.« flmx tt, „.j 0<)MBWU01) 4vsoát 

co..«, of th. M», „«^    3... BlplMMo _ ^ 

. p^,. .i», «a -v 28 „ 30 p., c«, of «^»„"L ,rC 
o». «IM. or » »»„u!., „»,„ wao-1<i M 

•bort    1,400 «o 1,500 k»VW ,f oUl<tw. ««-»«I«. 1. 

'<$*- 
'<*? 
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xn 

th„ .«. of pru,,,,...     r.   I„ ..tr^L, ne.,,•,,^,., th.,   .„, fina:    „„;=,. br „...,, 
«. c.r,.ful .«lMti ,„ „r tl„. „. M,rrulg M or ^   iihM ^^ ^ 

».«JO« *«*, .r *   ,„¡.,41 ,,.„. -^ of ,„„ ,r ,ritit„i¡ ,_,rtj      a,¡ 
! ' c»rri"d out  f >r o¡i h ait,,,,*»!.,        i   *• 

.rei»»ally«d.-a.P»rt   ,f th,   fi»;   r,aßibi ; lty Pt My. 

If  U,,dry pro,...   ig choBttl,  thn nxt  i:t<T   ._.  tj     ^   t   tht   ^  ^  ^ 

IrH.iin ^,t.  «r„ th- wloaa au^tiv.,.    Th, 4-,ta^   oye, „,- pr^w 

*>r • Ät..rtÄl, «rttà  h.«, ,.o«t,:„t.    f -wluli,, („or-    th« abc.t     i  J ,,nt 

•"• .Jodi.. oxide)   ,r chi -rid    (mor, th«  0.0'.  n.r  ct   ^   ,     „ 

o «.n,id.r oth.r .,uti   n,  such  •*,   t-,r oiarop     ,  ,  t.^ ^ ^   ? >{. 

-Mch  the  i„t,;Ba.  cir.-»..ti,. or th-   votile matt ;r , . , n,t  ñ9mtt.r  Z 
P«r.ti.,« as mich a,  in  * 4-,-t^, pr .hoafl.r lnctal!at; 

» Ü". p..:i,ti„«r5    th.-   tust  .fflillBiol; fr,Bl th(. Kilfl ay.^  „  th„f„ ^      ^ 

*HA*.r.   ta« per, ^   .    3f the ^te pr,jheuter ^.^  ^ ^ ^   ^ 

P*oi«.  pwMl.tio. or  th. raw «t-ria-.,,     U   io ..M,,ltl!il  tha,   the ^ ^ 
-e hlih «tr^h ^ P ^Xy aii,wint: thi. t . ,Ma  th t;ip ; p w    «* 

i « 1 n lauir,  . » f broa^aii-, 

#     Slurry filtra ha, t9« UBcd ln a few ljup.„ t       ^ , th>_ ^^ 
-   W«   r«^iX pT .pM.atlon ^  th(,  ^.^ o!. a  K.Ui   fe   t rtth  a    ^ mii ^ ^ 

'•»t«t.    thi« ..thod off.« . «b.tati.1 fuel  ,avin, a, co.par.1 Mith «re   ' 

rV"0-"but "pvl%tingtne 'iuri7 futcre -i:i •^ -t a, tnuch „ the 
f-l «ved, «I the 0W.ll  efficiency of » pUnt  with  !llBrjy ^-.^ ,„ 

-t neoeas.rily 3Up.rior to ttet of a convention.! pl^t.    The co.t or i„ ,.Ua- 
*ion ^ option of .lurry fllteri ^^ Qn the f.u rtj       ^ 

*he slurry. 

Of: 
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Other  type. ,f  1.,«, co^only used procede, »ro tfc, f i-oid-bcd,  th. oint^rln^ 

gimt.. and th, .haft-*, in ..thod..    Ifer-lly.   th.o. pro<5.eae. are «ot coititi,. 

m relation to the ,5onv<«rtional rotatila installati >nn.    The «fc.fi ktta is 
•ti::  used at.   .o., CBall ^ant.,  but  wh(>n theM pl-|tB aro ^^^   ^ ktiB> 

•re usually .-«placed  by rotary wmu,  partly beoaua* ahaft  kiln, ».com I.e. 

^0-p.titivc with  incr^ln* plant capa.it io.,  and parti, b„a«a, the rotary Uln 
predace, a ..re ccmaieft quality of cmmX clinJcer#     fn ao-# ^^ ^^ 

« *ich stable m* trials (-natural 0««t-  Itaeot*,*) are avail.bl. and 
the martcet  i,  «*„.   cUrtlnf a n,„ pUnt ^ a ^^^   ^„^ 

justified. 

ant cauli»«!t ^ 

The .election of  pquipment and the t«. ~* - 
M iprawii ana the typ. of  layout involve« a datali.« 

e ra„ »orU1..  th. treo„„ „d th< ait,#     fc ^uto|ii   tk> 4 

»f equip«mt should be  proptrljr »to»«. 

«.rqr .quip.«,,,  ,«*„„ „, „^t-111([ .U1. „, 

ft-.  m.„ olfr^t „.,*„. of .„,„„.„.„ MU i»•"» 
«quipaeat. * *"" 

T». !o.dln, „p.ip,•,  lr  the ^ ,,,.f^,ly Bhould 

«-. .o ^, a. ,«, ^u, do.s „, plok „ ^ „„.. „ £ ¿ 

W»"fc "°" «•• <=•*-  ». .««.1.  U .11«. 

».»i«. lv»u» „ho.u p„^(. «moi-, ^,. ^ Mo.„. 
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*>.. plant« are desi*« a. «oonpact plants» with th- .mphas.s on ,-nor' 

dittane« b.tw« the »i„ production équipât, i.e. th« kllnB and th.. grir 

•ilio. this type of layout ha. th, advantage of short conveyor«, fnwer ab 

«d «Ikln* difnce. within the plant, but th. layout i3 „ot 3Uitabl- for f 

expansion« beyond th« second ¡«it. When the plant i. to be ,xpanded, i* in 

ther-Tor. often ,h. beat Elution to build the third unit „ext to ihe ..^stü 
plant au » a parete new plant. 

A différant  tyre  >f  layout h*.  the grinding mill. ar. i  the «im, arrant 

*iU sufficient »pac. for noverai  expansion..    The provai ,n .f Sra  , f. r 

*Mt.ir.. .xpan^ns nomaily inervas the coBt of the firrt  unit and  i's'ti.-r- 

only   .».tifi ,4 -hen th, expansion, are expected within a  :v„ y^r • after th 
ooami .nicnin*' of tho first unit. 

i\r:f 

j*ar<» 

•% 

Er^OaVtUoaM for plant e*;^,;^ 

Th, «mansion of a o«.«it plant by a new kiln and Hill calls  for n-ari- 

th. « amount of planning as that required for a new plant.    Tho eXperienc' 

fro« the operation of th. existin« plant «ay be u.eful for selecting 'he 

-luipmart  for the expansion,  provided the reserves of raw materials for th«- 

«panaion are of the sa«, type a. th. «ateri.l. fron, the existing quarrie,. 

In .cm. case, the expansion 1. «ade with equipment  identical  to that  of the 

«iatlnf installation,  but oft« it  i. decided to alter the .pec i fictions, 

1th.r because a unit with lar*, capacity i. required or because new „ethods or 
equipment have become available. 

The co.t of th. .econd unit in ««ally «aller than the coat of the fir3t 

»it (when prie« are corrected for th. effect of inflation).    The main reason 

i. that the .ton«, oapacity fo, W «teri.l., raw »ix,  clinker and cedent may 

not nMNMVilf need to be ext«dad .ince th. operation of a two-unit plant 

r.<jeir« a relatively anall.r biff«* itomge capacity. 

Final f«aihintr ««„fr 

After «lectin« the prece.., »i«* ,iM .„4 location, the total coit of 

tk. project «ay 0. «ti«««« t«m «rotation, for th. «in «mipment and e.ti«te. 
of co.t. of oo»ttn«tio», «action «*,   «^ mai of operlltion ^ the 

PWfltaaiUly «f the plant -ay he o*toulat«d f*» th. «tinated requirements of 

ftMd, »Mer, •MinatM aa* oth.r fwmaro« and fron th. e. tima ted market price 
of 

i*W© 
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The final feasibility raport should contain th« ealonlatioms of the 
profitability of the projects that have been «elected on th« basi« of th« 

preliminary atudy,   Tha aaia purpose of th« raport is to «nabla the planting 

sTouj  to decid« which of tha alternative projeot« of fan the beat «o Ut ion, ani 

if th« profitability of thia project i« high enough to justify ita iapleaentation. 

Por the project preferred the repart «houli contain a financing plan ooapris- 

inf the -apital requirements,  condition« of credit, oaah-flow profile aa well 

as th« estimated gros« and net «anting« and th« «atiaat«d dividend« to the 

investors.    It la adviaahla to recalculate th« return on investment by aeana of 
th    die counted cash-flow aethod. 

4a the cement plant la a long-lasting installation, tha return on th« 

inveated capital ia diatributad ovar, «ay, 20 to 25 y «ara.    Tha «quipmant and 

th« construction of tha plant, howsver, should usually ba paid for within a faw 

years after the cosmiss ionia* of th« plant.   Th« initial ospitai refírmente ara 

therefore hint in relation to the yearly earnings,   «has tha financing plan ia 

based on balancing a substantial portion sf tha initial ooet mgainrt credits and 

loans,  it is important to ah aalt tèa sash fio« oarafully sino« th« yearly •armings 

ara usually not «tough to pay off larga short-tara liabilities. 

In many oountrias tha gav«rna«nt aids new oaaant plants by loans, oaah 

granta or tax exemptions iurta* th« first faw yaars of operation. 

With tha coaprahansivs feasibility report the planning phase is ooapleted. 

Th« planning group is than aala to dsoid« about th« possibl« iaplsssntatloa of 

tha project and, if tha deciaioa is affirmative, to go alisad with th« formation 

of tha company- or tha organiantlaa tant will ha responsible for the purchase of 
equisstsnt and for ordering anglaeertng ani construction work« 

th« planning prooedare, a« outlined abovs, isvolvas a considerable aajoant 

of work as wall as tha expenditure of capital on oosnaroial ani teohnioal 

investigations,   however, conaidaring th« high coats of a oaneat plant project 

ani tha diffiomltias of oorreotiag possible arrora thai nay ba lotrodaoed saring 

the planning stag«, the efforts and tas tine spent are wall ¿«stifled. 

,1 
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iii.   oaKswwKaB op FAULTY Decision 

Th* preliminary planning «houli be precisely worked out on the basis of 

well-established eiperience.    In «oat cases investoru employ a consultant for 

the duration of a projet.    There are »any capable technical advisers with 

ccmprehenoive experience in cedent manufacture.    Some have contributed substanti- 

ally to recent  technological progress in the field.    There aro investo•, however, 

Who prefer to «pare consulting fees and rely on local technical personnel to 

run old oeaent plants previously installed in a country.    3oae have even depended 

mainly on the  Halted technical advice of «achine supplier.    However,  faulty 

decisions aay occur if the consultant  is not specialized  in cement manufacture 

and does not have sufficient background experience.    The risk is greater    in the 

case of local cement-oaking personnel  if they »re not aware of the latest 

technological trends in process techniques.    Risks are greater still if reliance 

is placed only on the technical advice of machine suppliers,  since such instruction 

•ay be limited to specific types of machinery and may not cover local factors that 

aay have a vital effect on the project  in later stages. 

It is nomai practice to include the guarantee stipulations in the supply 

contractf    these aay not neceasarily oover all eventual ities,however.    The 

•apmliera usually give limited «tarantees for aaterial and performance in the 

fora of fibres for the installed capacity and energy consumption of the main 

producing wit« as well as for the efficiency of the whole production line 

•hen fully operated.    Such guarantees are normally considered as fulfilled when 

the guaranteed levels are attained in individual and integrated performance tests, 

for -hioh the procedure« are negotiated beforehand.    On the satisfactory completion 

of such acceptance tests, the machinery and equipment are considered to be 

tamal ovar by the supplier, notwithstanding long-term factore that may interfere 

With the regularity of production or that may upset its eooncmic efficiency 

immediately after the issue of the final test certificate. 

The »eehanioal and electrical performance of aachinery and equipment 1B 

mortally guaranteed for a fixed period which la usually one year starting from 

tao date of operation.    Any «eehanioal or electrical defects that aay develop 

later aay ft* partially or completely solved only through co-operation and good- 

will between the client and tao supplier.    Deviations froa the guaranteed standards, 

however, should to covered by penalties which are normally represented by the 

JàJéa. *A*. 
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"TT VTottk" d,,r'"lvo pari8* "oma11* th- w -^,uutio„n „,. -   bo,,,   tjfethor  -lth  lslrlrt Condulonc    >f wity nf ^ ^^ ^ 

rarity o, option,   th U  t^ a.  iifficuU   t.,  %pp ¡y.     „ ^^  ^ 
juat.ft.,1,   they ar,   UEU,: ly , LBitnil to . „^„^ ^^ 

nrver W. ,>ds S r,r JWll  of th„ ^^^ ' "  °'"8' 
, tt»J  VBtu««     P«natty value«  should in»» 

- .«- .-».,*TOd .,,„«,, f„te,,ct0I,ln,.. p^.tlun «" 
JIIOK[,»IOUI ini-..*.,   m ti,- io,.f: ns,, 

I.. -, th.. ^..^^   ,r Jef„.„ ,„ „lnly ,omii by mi 

T «n«,;    nng.Hj        ,rL.   tl> "W 
,e * " ana ln tl!« Planning v«i .-x-outioB 

nori o.   .1,0 fol, .»»„g :mm.:nm~.i a. 

ProH^ «ithrM„.t^.-, 

x r "°:he ,akor- M
 
th' *"° f°' ""'fiMi 4~'"- «* «~* 

Per*OI»lel   0»P»blf   Of   harrt   »-..*-   4«      _ «•»*«= ntfUOi« 

3o.„ !„..,„„ ^ bc  lnclln#4 to nm f)¡M 

.•llauMtiac tho d«.f led ^ „,„!.!, .„,„„„„     _, "~""« " 

.-H«« lf «dMi„bl0 taparttlM c:^lM rzT" •* *• 

itMidi of 
iSiioi 

Inc0>piete studies of the «,ono.iC. of pnrtuotion «,„„.., 

V y  *,. 
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i ms. 

«hichaay b. différât   locally.    Forin.We     tu. • „  r ^ ' in»t«ince,   the *v(îraff. , .A/ ^ b-  no inai  but 
•e., falcai   aUU and loWtr produ,tivlty ^  refJUit   .. , ^ ^ ^ 

n tho « ,H«.e thft mt,ipUl COflt p(.r lj( wlght ^ ^  ^ to ^ ^ 

th. 1..H«. prece., a«! ponimi,, or wortcnanehip n,^   U,lç  th, f)na]  ^ 

The unfavourable economie , „naequ^,,.    f „.wh Bl,,ah;uiatl ,nB ar, n..^ ^ [ 

•*t  latw rtar- mm raetifl.-atict.  ,, no   i0,.*,P ,o..iM., where,. a„ wly 

precia«  f^aet  li,  lBdlCÄt„   llBpr,v, nert„   s;uch aj „^ ^^  ^.^ ^ 

— .concai  Whnic.l p„,,.8.    In ù^ionn, courtrÌ4,  ,.   ., _entjV   to 

«-ly,o  th.capiui i»v.,U«v.   pan,   ttUm in  t^B    f  .v,.,^ f wt   and \ _ 

"«pan lit are |    othorvtae »iisaahìulati  n- mar      ai  t,-,      ». »i»n   n„, may  .   <*.i  to j   r • >ur,  tu. «vial   compii ;at i 

tesai table   trh„Qi,;giCA:   pTOr,r,. 

The  „„io. of taotaol,^!   pw, .:uo  ^ ,t   ^   (,     ^    ^   ^   ^ 

Piet-r. „,   ci»^«.«,  o, eoa,    f u,e Ml, ,lCTn<nt,  rallt;|iÄ t , th<! aaturf.   ;_ 

•^.Ition of ^ .t,rl.l, .ay „ ,t be ta.« p,„ eriy   lfltJ acc   ,lt.     fn  ^ 
CMÍC ^'^^  *"c«v«i«c are incurred w». ¡ e. may ^  :. pr   lu, t; ,r   ^ 

ev» affect  the o—* cnxaUty.     ttr ¡„.tance,     P«ratL„fiai   t^f <a ,„r,,  oxtr,r 

t«k« ,n*o oonaldaratloa    », rot.ry-oe.cnt lei In had to  b- co,, mt.-iy ,tj.„  L 

and convarted uto a U«e-bumi«c ki in. ' 

fk. m««. ofcoice of a tac^logical p•... ia  further a^avai ,d -hcn 

ZITI' "S* °h0U# ÌB ^ PWely t-hwl^-1-    ^  - — -Potion, 
- creda fa.iUMe. ,^1 by Ä lBdMtrt.lly 4eveloped countiy>   ^ ^^ 

-«r ih« b. I«« to tha indutri.! r«^ of ..«t^üci^ «„hiner, available 

In the rtnanoiaf eoattiy. 

UM rite  lnan,,-^ 
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but information may be  incocete about detailed programme« planned for future 

development.    uno of the development feature« will moat  probably be the 

expansion of housing scheme».    Housing may therefore approach the factory site 

and thus croate pollution hasarde,    Shvi ronmental concerna are now especially 

important and must be thoroughly earned.    Moreover, the expansion of agricultural 

projects and land reform may encroach on  the area* reckoned as raw material« 
reserves for future expansione. 

In other cases market studies may bo based on optimi.tic export prospects, 

whereas a »ore reflective survey of international trad« and the projected 

cement-industry expansion in traditional    and planned export markets may give 

a different prognosis for the near future.    Erroneous decisions  in this regard 

may lead to the location of a factory site neare.t to the export habour,  thus 

imposing a peignent burden on raw material, transport.    In one case the factory 

site was located 60 kiloaetres fro. the limestone quarry,  and lorry transport 

was arranged aero., a rough, unp»ved road which wa. washed out during the rainy 

season,  thus oauaing a copíete «toppa*« in the work for «everal »»nth. with 
consequent seriou« production losses. 

ghort-Biahtad, "ff+HsH"n * 111" 

In planning the general layout of the project aap le consideration should 

be given the possibilities for future extension.. The natural development of 

•nd requirements for cement render the expansion of the industry a neceeeityj 

contracting ertenaions i. a ..tter of ti-e and the precaution ehould therefore 

be taken to have aapl. area and faoilitie«. The re.,• exteneion areas 

invariably require longer conveyor, and paaway.. The extension «^ require 

some additional preparato* Masures for linkiof or adjoining the original 

plant with the future »achinery and équipât. Moreover, the extension 

requirement, favour bigger .torag. capacities to «at the final plant size. 

Precautionary assure, naturally entail increased investment,  which will 

bring in no revenue durin* the early .t««e. of the project, but «pare time 

and expenditure in «aking extension«.    An orroneou. deci.ion to forego these 

initial precaution may cause much «asta of money and time in the future. 

In see caaes a ahort-.ig.ted decision -ay oauw not only «tra investment, 

but it may also lead to production lo..ea.    Original production units »ay ha« 

to be stopped for oon.id«rabl. period, to ^mge for their potion *«, nt<rty 

•rected aachinery «Aether in civic construction work or «chtnioal and eleetrioal 
facilities. 
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Defective contractual stipulations 

Hi«  conditions of the agreement between th     supplier and  th-   ur.  .;•   r ahcul i 

be fair to  b-jth Bides and should  be clearly set  out,   .specially ,;;ritrá tuai 

stipulations concerning the efficiency of production ur..ts.    Artie.,:   ohoul-i 

over guarantees for fraction capacities of the main unit.;,  wh-th- ^j.arat-r.y 

or collectively,   in a complete production   line.     ONrarr-hom- ; ve -i* + a sh uld a].:, 

be give« for efficiency and should  cover the main  ,con,mir-  ,4Bp,   te    f Koat   .n-r*r/ 

and el* ¡trica] power oonEumption at  •>ptitial  oro rat ; .nal  - ,r lit: >na. 

All p irt. Calarti for hariing  ; ver after ruling tost:«  ,n„:u  b«-  PX: .air.,,1 

in  respect   jf procedure,   tiding and general  oirouautane•>.•,.     Tr-   m, < aar.. .-,;   *. ¡ 

electrical   perform**.:* should alno bo clarified  in t-nns     f ~tl,,..;,t ,   ,.,.,lgr 

•nd tine  limita for the agreed guarantees.     Defektiv- .-r vu,»uo agr .--ni ,.t.; rray 

leaa to ardila disputes which may rehire arbitration.    T :,:-   r.  :,nd  -ir.piea.^t 

disputes are aluaya harmful  to th«.   interests of both parti.,,,  wher as   froher.:: i-.- 

contractual  stipulation« may eliminate unnecessary debate. 

Inadequate estimates of apare parts 

Heaaar, uninterrupted operation 1. necessary to attain th.     stalled capacity. 

Suoh regularity requiro. an «pie stock of spare part, to  repla;    parts subj^ 

to normal wear and  tear such M friction and other mechanical  8tr,.33.    The problem 

of tat ami lability of spare parts i. les. acute in industrially developed 

countries since they are easily manufacturad with the availability of advanced 

weite*** equipment,   or they may be readier procurad    from origina,  suppliers. 

MaBufacturerr   maintain stores of standardised .pare parts as a safeguard for 

consumers,    (fcnsequently,  the stock of «pare part, in cement factories of 

industrially developed countries are comprised mo«tly of spares of a special 

wturs and unique deei*.    In developing- countries, on the other hand, complicated 

import procedures and special financial problems hamper the procurement of 

required spares.    Special allowance has to be made for Ion« delivery time and 

BhipMnt risks.   A stock of spare part, should be procurad    for a sufficiently 

Ion* period to oovar all exigencia..    In developing countries this period is 

nor^lly    fro» one to tuo year, depending on special local circumstances. 

Thea*racteri.tic future, of each spare part ahould be carefully studied and a 

ohe* li.* of apare part, .bou, be dim* up with a precise indication of the 

TT ""^ ^ •  -h<mU b* ** in *** "* ** the tiBe to °*er — took 
olmrîjr anrknd « card, for guida*,.,   bortchop dewing, ahould also be on hand 

to «aver the possibility of looal manufacture a» a aaftfuard. 
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!>. í icior.t   stimate, ,f the need for .par. part« or d,f*ctive fön-oart. may 
-ad to tu .teppa*, of a production unit which can pc.ibly atop th. relate 

sia*., of operatic.     In extrae cases,   the whole production Un« may c- to a 
•••mr-et*   stanatili  for con.iderable perioda. 

«jc¿ of trained techmoa)  FffTmti 

A   -^lote tea. of technical p(>r.onn.l  should be well trained an J reaoy 
oy ,n, U,r  th. rroject  start*.    Proper trainlng ahould be ^^ ^        ^ 

imt:a- "^   lf «^»"^    »e boBt practical  experience f3r th. .Manicai 

^    'l,CtriCii  'aalMt«*»c« «•P • *>• 4»in«i  through participation  m   the buddln, 

strut  ,up^i.-...-„ ^ with turnkey contracts.     Trainees would  thue b, piwldgB 

L; r i""ir: "* "ouw be kept in cioBe eantact with -^^ «* ^ii—t 
«offic^t  .n-plant  training, whether in the M, plMt to be ^^ or in 

a Proofs ai.llar t0 the new production Un9t    äV ahouid ^ rea^ to 

d-r.ng th. pWxod of etart-uP and of tewtin* th. grantee, of th. maifmmt to 

r:Tr rrv•fer of ^hov tTom the iuppiier8 to th- ^ ^^ One of the best procedure, i. to include a trainine PiOftMM in the 

supply contract.    The wuppüer will then undertake the training in eiailar 
production procéseos according to well-e.tabU.aed protra»«.. 

Overlooking the training process »ay lead to .ajor troubles.    Deficient 
experience may cause serious daña* that -ay certainly not b. con.id.red a 

Habilitar of the BUPPII.P|    it aay even obviât. .11 contractual ri*t. of the 

investor fro. the supplier.    In the Ion, tem.th. lac, of technical «perisce 

causes production los.e. owinf to faulty option.   Further,  it redac.e the 

lifti». of machinery and equipment a. a ra»ult of proper »»infn«c.. 

* 
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IT.      UVXDO AÄI3TAJTC1 TO THl CBCBTT UTOSTBT IN atVELOPINa COUNTRIES 

feperienoe demonstrates that a wall-planned and organized ceraont industry 

is not «tally realized in any country.    It« accomplishment is often made moro 

diffioult by an underestimation of the importance of preliminary studies,  testing 

and branch knowledge.    (Jo verna «it« interested in establishing a aound and w<.'11- 

ooTBolidated industry may *«k for assistance from UNIDO.   The first step is to 

oontact the local United Ration« Development Programme (iWDP) resident  representa- 

tive, «ho will be prepared to discuss, on an informal baeis, the type of help 

available.    Services can be provided by individual experts, tear.-, of -xpertn or 

consulting firm« in the special area concerned. 

Specialists with long experience in the ceaent industry are available to 

advise and assist looal offioials in the practical establishment of their industry 

by helping to prepare tenders for international bidding, to evaluate the bile and 

to negotiate with suppliers«    They say also participate in an early survey of the 

market and raw smt«rials, advise and arbitrate during the period of plant erection 

and running-in, and ansur« that international standards and guarantees shall be 

roapeoted. 

UYTDO has helped to improve the performance and economy of many existing 

plant« and to plan nam one««    This assistance is being expanded to include the 

training of looal engineers through in-plant courses and fellowships. 

In general,  for the construction and building «aterials industries, UNTDO 

carri« out a larga number of aotive assistane« projects all over the world.    The 

Organi tat ion is engaged in eontlnuous endeavours to broaden its range of assistance 

and to iaprove joint achievements In the field. 

DUSO experts or consultants undertake exploratory missione in developing 

oountrlea or provide technical assistance under the Special Industrial Services 

(SO) programs««    They can, according to the specific needs of the country, assist 

the government in foraulating rsajnests for further UNIDO assistance, which may 

land to operations of a longer duration«    Request« for more regular assistance of, 

say, ons year or mora« fill under the technical assistance component of the UNDP 

and «Ji« tagalar Programa« for Teohnioal Assistance. 

*fc^   U.      .   -     ._êA     : A     fA'    ^ì{i       >M> J•*'- ••- -•• 
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