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Re:'- t- -ri -e   '   •  "t. ••ri:-"   inii '.-it. ¿! -.. t i-i.-   tnru-. 

''•"'      *' -i h.vph. r.    -)   l> •• -v . •;   ¡;it..-!   r. pre.tont in.-' .vcarn ¡ú^mi'fir.í   the   full 

•fi'.'!   ir:--.^vi,    i!,   !.|.i;;i.-  'h.    ì •   iiiüi!.-   and   .-ri. i  ,, IMW,   •-.,-.    l',)')-l'M. 

A  .'la.'!,   i./)   usii-a'e^  o:i.-   ;   w 'ha*    ir, rvr*   a cai-ridar .v-ar. 

K- ''• '•   '•'•     '•>  "¡-Ila!'.-"  ($)   in.li.-V ••••!  Unito,«  .lut ..,  .¡ollarn. 

!•:   a   ta: '• .   t.'.r 

. >'-   ?• lavai. ! 

!"• ••   t"';'  (...)   iniicat.    that,   data aro  not   avaitablo   or in- 

*"i-.     A   Ianh   (-)  indi -atoa   that   th<   anonit   is nil   or mvli- 

Th>    tv-,! lowing exchange rat-s aro uso>i  i-,   tho conversion of" country mir 

r-n-ios  * 'i   lollarcf 

Currency Count r.v 

Denmark 

Exchange  rat o 
por dollar in Aprii  ì')!rì 

Pod o ral  Republic  ot' 
Go many 

Franco 

Libyan Arab Ropablie 

krone  (DKr) 

mark (DM) 

franc (p) 

Libyan dinar (Lu) 

5.4? 

2.35 

4.20 

0.296 

Tic    following abbreviations are usod  in thia report! 

f.o.b. free on board 

National Coment Company (Libyan Arab Republic) 

Geological Consulting Company (Poland) 

Renardet -Saut i -Ice 

NCC 

POI.SERVICE-CEPOL 

SAUTI 

3MU service metre  units 

The designations employed and the presentation of the material in this 

publication do not  imply the expression of any opinion «hatsever on the part 

of the Secretariat  of the United Nations concerning the  legal status of any 

country, territory,  city n, area o:- of its authorities,  or concerning the 

delimitation of its frontiers or boundaries. 

Mention cf firm nainc-s and commercial  products does not imply endorsement 

by the United Nations Industrial Development Organization. 
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M '     '•' • "i'-    iil.i;..-' ,.. 

",Jf 'Hit, lu: i,.n i;1 .. 

atl1 ?" -tiviiir on ;,,,.„... 

i''  obtaining   -or P,,t it ^ 

•i!'i -a; 

•I- .T-tiit:  • 

vrui   ! 

,1,,n"  ,,,i|i'«l   <<> ¡ulviB..  a,,,,   as.iir.t 
arni   oxporì, nr,'-   n„ ,   , ,    • 

ill'iuiV ,.v. 

J- ' i a : 

''•'"   bint it: -  ir j r 

Th- miBBion WM .;arri„(1   „ut   botw(,(,n 

/•<•   ), 

! • 'i: 

ill). 'in ¡ 

; —ií i i Lt .•   •' 

;1   Vii ' i  i i;    1 |. 

'ti' .-     i •     ' >  . 

•Lb i. ;1.-. 

;i.- i- j ; 

; '     "t. ,•)" 

'<l'"f:':i 

•f¡T 

i  ' 1 •1   aal   May ¡i   a.L i ¡.oii.-ì. not   all   of that   ti• ,,„„ --   -   ' '»   ""^'¡.-T 
tlr'° Was   3"*-nt   by thr  expon    in   •}„  Til»        A 

Janui"v t o 

toc.rtainimfor_ncirn_t_   A    ,      ^;^ 

— thon fiJrtendn|  8Pwral  t - D...w.bor  1 .74,   lihi,:fi 

«"opt   for a break of « *     ^   "r"ÍÍm' in Jui^   ^-S f a bre-üc of one month  ^^ 

leuador.    inali     l? »««+». r n^nsarv vif5i,   t i" an,   12 months wore   anr¡i+   ¡r, +>,     T -, 
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pr-^-riT   —pori    <,wcrp  thrm   aap-ct»  of thr  work .•.•ntrc.i  at   thr Horn a plant! 

•;.•-  • xii»t in.-r  piar:;   (ilo-?,  l)|   i).,   lu-w .-xlcrioiorii  and  a propali  new on<>-triillicn- 

'   i.-por-vrar .vr.ont   plant  (Horrs II)   for which  tendrrn have  been accepted. 



( -KM»' "'iV'T'i ; • 

TI.   Ho- •   •   r 

;•.•   '' ••.•   •,....   r ...   ,. ., 

A"':     '•'   >•«'• i   '.       I'     .ri.'       -  .i.;,.,   i 

''   'i   *• ì ! 'i   wi ' \     i     "i:   t   i ' ,      ,••     ("in 

•f.   ì 

In J;u"ia.-ir.»' 
; ' "fi   JU'IJVII    ( (¡it 

'i--''  r-.'i,.-.'   f.ir   ore 

''<-'»   ; fi"   Kì Id   ." :u- ,. i 

' h-    ki In   ir  it.; 

[ i" .1 i- 

o) 

: >  pi' ' i , 

"•'    •'"•'•"'"•Win:   {T-iift inn •,:•   100,000   •,-..-    ,'•     ; Ui,    ,   - . ;.. ..  . 

•-•••hrii-i.-inp   -uni   «kill-i   work.-r;,   r,,r   r-ij.r. i r¡, -  v. i   - , i.v   .. •.       .......... 

"'   fU::  kind   in   ti.,    Lil..:ui  Arab R- [ni li •. 

To  solvo  this   problem,   th.- Gov. rniM-nî   t..-is   in  -i,    KiS.    ,;,.•,  ,      ,.    ... 

fr.»m   othor  count ri.«  s:ioh   as Cz-.hos Lovaxia,  Eßypt ,   K. ¡, rai   ft,.,,«.^..    .'    ,, „. 

Pakistan  arid  Yugoslavia.     3inoe 3optomb"r   ></•>,   ln-ii-v-   *••••,.,a •-, ;    • •-,••••        ' 

of approximately   IS engine• and  t.-,-.hnini-u,E hav-   ....^...i   r,.     F;lV¡.    t:-  .,....'...'. 

to  the   pnvious Oze-hoslovak   toan.     During  t,..    iW „   .„ ..t ,.,   n     ,. w, ,.   . , ^    ., , 

n-anaffrTB hav-  boon   in ehar.-o  of tho   plant.     TV   ?Y"TJ.,,t    4.an-3  Jr¡  y 

have  not   boon beneficial  to  the operation  of tho plan*,   in t.to   vi-w '.f H,- 

oxpnrt,   and  work has  auf ft-rod from human  problems alonr with  tr,,!id..a: 

It   will  take  timo to consolidato tho  oporation of tho plant,  and  it   a„rP   ,'- 

likely that   tho  problema can be  solved  quickly.    Good  planning and mana^rvnf 
aro  needed. 

During tho first   stay of the expert   in Horns,  the  factory was stopped  for 

15 dv«, to  reline the kiln with new refractory bricks and to make a preliminar, 

•verhaul.    This work was done to ensure that  the listing plant   could  be k   ot 

running until the new production lines were well under way,  and this preliminary 

work wM to he followed by a general overhaul.    Owing to a serious lack of 

•P»re part.,   the general overhaul will be difficult to execute,  nor will there 

be enough workers to run two production line« simultaneoualy if production and 

maintenance «taff cannot be quickly imported. 

A complete technical deacription of the existing plant  i. contained in 
-'Jinex I. 
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Vi.-   . yt.i.tu-T.   '  •  H •   ••   i 

• •.,,.•      \ l.-í' ''    ' t •      •• • i      !  '      ' ' ' I'1 ' • • 'a'    A'   If    H'   p .' 

• • ir-     :;•  •>,.-   n  >; .<* '-ru-i *'   ' »•••  H •'   ;   : ' '•'   l>; *"' • 

•.. .,   •'.!.     A'-'-'    «    "Hi   i*..   •'*'   'i<*'1'   '   -'•'     *' '    lI"    " 

L,,i;    ; . it.' ,   M..       :<'• í.-L   '.   - i-"   '   i 'MP  i   '••    '••     r •••»•"' "' 

. :¡.'   ! 'i¿     ...    e. ïv;. i ' i. i •.'.' ¿'. ••••••!  ti.   . 

:..••: .11.' !    ..'1 ' f      :    'EFO!     '  " 4::* •''..« pi    '     V     :    U. i     i   .   t' •   I l 

.    r .       "•         ••     . '      ••'[-!•• I' '  :    'in I                i•   w   .'   'i    " '    ! "i   ,    :   •'    ' :       1. 'J. i '. in.-- 

•'    -y,,'   •    f .   •[•:.    -\>] !      •Üftr-'1!' t't'-'.V'!)*:-    1 1 :'•' I. ' I I *   1 • ' :' ,      Uli ;     \ 'Il •'•      .ït If'**       •'   <•    "- 

..'i-t-;.'     •,-. i     •'•\l\--i   ;; >vV>-rr. will    t"    n« • - - i •   1.      TM.'   will b      1   :-• • f L --ir:   pfitil.-'. I 
r-     .,"!.- 1   4t.i*    *h'    '••"!. ni    >v--r-' n !     -1'   'i '. i   ilari*   wo-ili   ''^'. 

.tir' • t..i. :      ir: i' 'i    i it   i-, '*• e i : i : • -,    a*: Mai 'Ì ;, p* vu' 

lint   .ri.-   iri^H''1!'   r     .p. • a* i.or.   i:    • h i'   * ii•:••.    _  m   # '.il*    ' r..    '.• v      •.'• !.-L'.i4.' :    '•'•••• 

"r,>',)?••  . na * - - ". .•,   •',,     1 rif * • r-   .va:'  n^t   *h-      a.v owin.-  '  >   :"v > • i •    t • • • h n i •" n ¡   ani  h ir m 

snl/''".',     T*   hin   '.':• r   f >v>   he.--n  ne^.Triar. ' •"•   k<--,>p   ihf   Ml   line  ranni n '  i'' 

ori- r *-> rnv'1  :•'""".••   arount    >!' pro. taction. 

Th      M}.ifit.v   of  fh«'    ili   and  n-w   lin.'::,   i''?r"'iiv- 1   ,   I-   > >,0 ani   1,000   »/i 

:!'   -link' r. 

Ori  lì  August   vi','4,   the n *w  ''iln was  started   up,   but   h» f auan o:' nuiiKroua 

problems,   mostly small  but   a few serious,  it   * aa «till not,   been possible to 

,-. t  the new extension running properly.    In technical ann- x  II,  the new pro- 

duction  lin/'  is described flection by section,   and auygost ioru:  an' madf  for 

specific   irprovementJ. 

Main  problems 

The rm>.in items  of machinery,  consistine of the preheat or,  the kiln and  the 

cooler,   arc;  of f*ood deaijn and quality.    Trie  serious problems  are the poor  system 

of harulinp' raw materials and moisture.    Particularly  from November to March 

the hi#i   'oiature content   of the  raw material  causes  t :>« rrvndous ilifficulti- s. 

nasist..-.r,oo to  the new line has so far been impossible,   since it  has at ill 

not  been taken over by the National Cement Company  (NCC),  and  the problems aeem 

to multiply  owirif: to the vpry bad  layout  of the  plant.    Trie  supplier (Polyaiua) 

cannot  be blamed for this, yet the company may  weil  fini that   ita reputation 

w'll auffer nevertheless. 



f'    l-'  -'"i"-i'-"   rr,.-if.   ,.   «ill   ,..,fV   ,..,.    ......   >;rUi  LD  .. 

rb •Xii'.ft 

'i''    íi' W   pi Mf;' 

•?*•   th.- nit,. at   a., 

•t   .'il! 'it. 

:  i : i i  i.-.   { tr   , ¿t 

F- rut in,- •••).'! lit. i'iri. 

.-.   'he   !*:<:   >i-Tni,rJ,-irr . TT  -it   Tripoli. 
•nd    of   P.l.Ma,.;    ¡  , i y   to  carry  out   J at. I<í: 

The   ri'-w  plant !     11.ir.»   II 

At   the  ,„„ ,,, o.-oh.r  ¡W74,   th.- Chai..., „:* • »,.. 3p,,!i;il ^Hitte,.,   ^ 

Al-Li„haru,  called   .pon u... Europ, ?in .„n!,.lltln#. ,.,1(.ifll „,,, h,.narl, , .^ UI„, 

 •;if'--r  ,,all,;'1  ÜAn'1'   «"  P'-P«-,-   ••!  -"P,'t,  not.   -,f  '„vier -io^v.-nt c   .•„,.  a   ' 
•lM..-r;illi„.1-,()ri.p,.,..y,,v.   ,..,,„n(    filan?     j(i.atfi!l   in   );¡>    H^^   ^^ 

A   präliminar;. •olo..;if-al üurv^y  at   that   tin ••'irrifii   out   by  tho  roncal t in;- 

-pony  POLSBVirTE^BOPOL of Poland   („rafter called  P0L3EPVICE) had   BhowH 

» T.antxt.y  of  liston,  in  the arra,   two   borehole  «,rn  considered  to  contain 

• ».»rtim,larl.v-pronl*in<,-«rat«rial.     Based   on  tho evident   of the3c tw0 bombolo." 

alono,   tho   project   „M  started,  a»!   noma  wer, sent   to   the  tenderer,  a,   repr,- 

n..ntativf-   wpl^.     This export  consider«  auch action  oxtrcmrlv  ri,k- 

SERVICE .ill sub,,it   a bindm, r,pori   conCf.mn,: (hf„  qi ^.^ ^ ^  ^ ^ 

•iuan,it,y  and quality   or the  raw material   at   tho „nil  ,,f Octobor. V)!^     T,   8pprp 

to bo a difficult   quarry to operato,   sinc,   thr. aroa is  3horf   of higtj_^adfi 

Ulne stone. 

In  only  one month's time 3AUTI   prepared  tho  , endcr docurnont8.    To  mppt 

the deadline given the.  by  the Spe-ial  Confitto*,   SAUTI   copied extensively  <W 

an old document  prepared  last year  for another cement   plant   in the Libyan Arab 
Republic. 

light  tenderers  were invited,   but   only three  replied.    The three offers 
-ere  received on I5 April  for . new cement   plant  tQ be  ^^ ^   R  ^ 

from the  exiating plant.    fte expert   as.iated the Special Committee and  the 

technical group in evaluating the tender«. 

Among the three tender« received a difference  is «hown in the total  price 

of a cement  plan*  on a turn-key baai« of more than LD 16.8 million (about 
*56.8 million). 

Wie three tenderer, are re.pectively from Denmark,  France and the Federal 

Republic of Germany,  and are hereafter called "Alpha",  -Bet.« and «Gamma«. 



•   •"   ''i'      '!•-•   :       "i'. ' ••';  i .    i      i   í u. .   .ri,   •'.   ,     ir-.-   i)'' 

>'   •':   ''•••   ''!•   '• ¡i    mi   ;í¡'.   -I.T! i.;ifi,»  • .r. ,\    i>.   tb..   rv-urit'a •!  !••• 

•   ••.     l'i      .•¡••••¿•i:      >•' .ji.-ti ri ••••     >f   M;;:i  .'urpan,    ir.   the 

•' • • -i '      - '•    •-•'»:: L.n. in.-  :':i •••   '• i ' .'   in    i i'»'i • , I '    pia.-..,-    u, i 

' !   "     •   " par;/.-    i ri   : I, •   wir' i      .ir:    •.•;!.    L\   f r: i ,•   .•}-••• i-i' 

In., i':   A • :v.    H- p if ! i -   i al ..,   :i. • •a.-. 

'•"   'I''   '^"' '•• '  ' ••.'•'    :Ú"r>   pr->".>;•;•,     w'fà-L    n-vin;*   a    h l f"ti   .-li-,T"i 

••    ir    i   '"'lì'     <n>    -u. I   •)!••   ! iwc.v     •   -ril-T' I. 

"'-1-"   ''••T-   • >m--B   :>IT a ri"w   simpan,»   rvc.,rit .,,   !'orT;¡.J   aa  a naiult    oì"  th<> 

•r,-< r   y.' two w> li-Knowr    • ir.p-vii' L;.      Tt   nakes man.   oth<T  prudu •:(. n  fo^ido« 

•••l'i./'rit-n'.aKin - "K-I tiinrr.y.    Th..   ma'Lin« r\y   fron  thia company  ìJ  u¡' a ¡i\¡%   quality. 

Tl.-   : vn'i*   i-'   vory   ,->v1  ana   ^p«f.ial ly  suitabl«   to   t. h o  n-w plant    nit o. 

o >:•     •.<< al.  points   ai     •     n<    *'>an 1   in th.    raw mil 1   depart :«MI' .     Tío    only 

oil.or  wax  put,'   in  liât   th<- hot    -aan;   fror;  th<- kiln   ar<-   not   u.-.-l  ai    ail   for 

proht at in-,    N< — T'IO 1 .f-;-,  th.    it< a   i.-   n<V   TOO bail   V<T    -onditionr  in   the  Libyan 

Arab  R^pìhl :,:,   •}   ,u,l   >ì..   !.a.»Üin- ->f   lu.t   ¿ili  ••r-at ••   .-eriou:- pr>bi • ra;. 

Giri.:n tl.o   layout   o an ••asily  Lo  o h an,':. 1, the off, r  is the mo3t   nearly 

¡or.pr-titiv wi'h Alpha.    The prio..  i3  a litt lo hi^»   b^in^ bet^n Alpha and 

Garnr. a. 

Gamma 

This offer is made  by another company that ig also baaed on a recent  merger 

of two experienced  companies.  Tho company makes other  kinds of machinery besides 

cement-making machinery.    It has the.  advantage of beinf? w-11-known in the Libyan 

Arab Republie as the  supplier of the Horns I Cement  Plant.    Aleo, it   ie hiffily 

aupported by SAOTI.    The  layout  is very ^«ood, but the  capacity of some depart- 

ments ie larger than is  required. 

As mentioned before in this report, the company has  suffered a Bevere loie 

of reputation owing to operational problemi in the Horn« I Cement Plant.     It will 

have to be repeated here, that the problema at Horn« I »re »ainly due to the 

consultants used before the supplier came into the picture.    Meverthel-aa,  It 
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-ur,, .„ th, „,„„„ r,j,,„,, h%i uniouit u ^n thi ^ 

». thr.. .....r... „„. „,,„,..„,„ t0 rs,;onlUi.r thr>.r ^ ^     m_ 

.«4«r.bl, dc.„d.  wrc mmtr by S4UT,,   r„,luirlnfi ol.    anh   IMJ  ror  ( 

»nd «¡xpon....    n,c   .l.,vilt„„   m„ „„«,.,.,.. ,,.„.   ,„   .  . 
t---poni.j . ,.„.   », „,liy   llnul   ,o Au¡rJ3,   i,5i 

A Un.l fc.1.1« «, oh(lioe or contrTCtor sh,)ula not  be tiken 

HT r,rei3Hvicï h" "- •"taMt-1° ^ *^ **« *~. «... r in October-Hovember  I975. ' 
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;    !• :'XniiL.>.i,-ìi,    ty   l.-.v   < :'   -f.. A;    ,-. ,  ¡'¡vioN, 

.''•'• .-   !'•• >"   V •      •  •:.•*•   j i   •.*    r-.- ,  i••• x'..'-       !'   *'">•<  i,i¡ 
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••'    i» *'-ntion  o?'  *h>¡  'j')vrnrn.-nt    t..  +h»-  extremely 

•"•••'•r.t   Flan*.     I*   har   r'^-nily   i «TI  irt»^n<i*»d 

V-i-nry  of H..-   ' nal   pivi*   r.'ivK».i  only M,'j, 

if    f.an..-<::  ar-'   not   ra-l     i-,   : Unniri,' .ari 1   o r,-anizir...'    and   in   th<    invitation 

¡ils,  *he  aovrnp.nt   wi. :   finí   i'a-lf facing a h igt-   installed capacity  of 

r/   low  .ffir-i<noy,   producing a  product   that   may  be   iiffioult   to export,   if 

' • a*   Í3 desired. 

Obviously,  the expérience  gained at  Home can be  turned to  a pood account 

i-.  H.<- -x^u'ion of  future  proj-cts.    Tri-   following paragraphs  contain tone 

.u-  -ific  conclusions concerning *his plant. 

All   sections   of Hi'   Hors ",< -• • n*   Plant   ar-    in  an   unnat intact or./  condition 

v;iH.   Hi«-,  exception   of HK   crush in.-   l.-part"< rit ,   the   raw rat-rials  Lf-in*' v^ry 
f as;/   to  crush. 

Production  loss for the period  from January   lr>69,  wh^n the   plant   «as started 

up, through  December l'/M has  reached  H2/,6'3 tona of clinker,   equal  to  136,307 

'ons or Portland cirent.    Assuming the price of  imported Portland cement   to 

have  been on an average LD 7.34/t   ($24.8o/t)  the  real   loaa haa  been LD 1 million 

in five years,   that   ie, 13,378,378. 

During the preliminary overhaul of the factory performed 18 Pebruary- 

9 March 1974, the expert found the local workers working well and having a 

•urprisingly good knowledge of the work, but  suffering from lack of skills« 
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-id roquir. M L.Vfl8t_ of LD , Binion (|i0ai; B-;--i --  , _ ,,a,.. 
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IT- X .„ » pnr ,..,„,      „, „      " ",|'il'-'i     'r ""—- Han.   ,,.n.;.. 

6,000,000 
LD 6 (|30) 

100,000 

*ic* i. not  e^n.ive ^ 0Ofnpared 
F    1U    costs or  npw plants, 

»• »roblMw di.0,«.«! »bove *ould be aUevi.ted  if th» . 

Prov^ —M.^. leMt  fiVP 'V('arfl  -d livi-^ -Vitien, iin- 

A »rvvmitiv« maintenance pro«-«««« éOUIH H , 

ici^.    ». «Mnt.^. eo^  for ^ ton of oement 
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••i:-)   a;.;    ' ir, •. r¡- ,.at (    lf '' "' •'''•..   Í,'.,'.   for  on- 
';   "'iJ,r ""'' ''  •'"'   ft"'   ""w  -v,-,.-L ,n 1 r  invi! 

r-j"-   i is,   an --ntion^i  farli..r   ir   •!,•„ 

-   >°  ^ ^i.r..i  f)r ha,lilim, th„ n . ^'r,Jt   'lf   fh"  P1^   app,aru 

!">r.,v    ...... °;   ^'"^als   :•«.., Iirfvl   ,jr,  a mfKl()t,r) 
 •••••••:   Plant.    In th.   opinion of ,.h.- ,.xport     „nrH^     .. 

7—1  and orione*  pPr80nnel   i8 nc,dfid. '       '   ' ^  ^^ «"  — 

Th"  Thi-f of main^nanne win hr.r, tn , 
>aot   10  7,ar,  0f ,.„„,., & ^^»»i^l   -.Tin<..r with at 

of Ì n,,^ani,»l   ,nplnf.or    2 „,,„. ' maintrnanoo train ahouU oonsist 

to^r witK abo; 30  "in r^'.-  l el—- «^-r 
bricklv,„ ^   3e  on);~'1 WUr"rS   (fi"-.   ""•",   strici•,  B.nhaBlo8f 

iCtl en^n«ering will be tremendoa«. 
To put the works marmar in » mn„    4   ., 

.l^bl. to te,p th. orf4oe^      " * ""  l"deP'"d»"'  1—tlo..   it  TOuld  be de. 

' f th" """^ ~*" >' •— ««anco ft« the 

a«ble. 
A Telex connexion between the plant». m.in «r« P ant  . main offioe ^ ftbroftd iB indi-jM5n_ 
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H  B.vpaar  .-.-„.  tí,-, ki 1,1R (aiKali  mi ,hi„riri..  pr,„ 

)\ 

filini oníWK 

(f) Lift, <v,r. .h(. prr,h, 3tr, 
Ol 

r  ini   /il :,<-;,   whi-í,   in  iridic ''•n:-aí> 

•itiin -. 
F.rthVr assisto  to «««no ï'( O,   n,w 'p,-o,i 4,t lon' lin. )   , ^  ,.   „ 

|f a-  before thc  plant  „M ^  takrn _ hy ^  ^ R 

m -nanaw.rr.ent  policy has tafcnn piano. 

Th,  nowHomB II C»,,„t   Plant,   a ,illio„-ton-p.r-y,ar  f.L,m   t, v   . . ...T   ..    . 
- *• in opPration in 1!)7Pt oould fcr thri ob.ont or a iari_^^ t.. .inw;f  •; 

«.„„tanne project,   presumably und^r t.h„ mid0 Grnf,ral Tr.iBt  ^  ^ (  ^ fc ^ 

•t manawt " ^hnical "-for —^- — - — nl; 
It   would bo advisable to postpone decisions jardin, th.   now plan, 

both the   raterial  8ituation ^ _gtionfl ^^ ^ infrMt 

on.no       „    hbppn  8^iedbythe  bidding com^ies.    „ no •   ' 

be  able t0 ^  a flB price M  wiU therefore  be 

price to cover risks. 

^ three offer, already received show a difference in the total prico of 

-re than U 16.8 „illion (about |56.8 -lllio.). which is ab„oraally lar.e and 
is unacceptable.    (ge<. annex H.) ^ 
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Utl i 

H»-   two .-K-avtor. havr  h,-,n r.pla-d  by  on, *, , ,    ..,a.i.r. flat- -pi M, r   „<, 

*lnh  IR   «orkm,; v,r.y  w<-ll   and   is quit,-   „«-« (1,500 3MU). 

Ohfortunatoljr,  th,  .xt.n.ion has b.cn ,i,.i«Bod with  th.-  „ruahin,. .l,p,rl„,„t 

at the plant.    ^ practi(,r today ia to c^ ^ ^^ ^ ^   ^  ^ 

tran.port   th, oruahed Serial« by rubber belt, to th.   raw „..trials 3to,..,   *,v, 

prfbomo^nization take» ola<'e.    At  the M«, P *  m 
« • pia«,e.    ât the Hows Coment Plant,   trucks have to  b<*   us-,1 

•«ï»t ant l.y f  **ich makes thf- dforeciatirm  »«H •,.<..* ufprecianon and maintprancr  ^oet» hi£i. 
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Mir-    M.ai;  '00,000   •  -.•    -f   raw  ru'i*• • ria ! fi have 

•:.:.    ' ..-ran.-  M..-  r-v.'-   r-.-  vn.-   ri. .•.•.•rar;/,   wt,i.-h 

•v. ••r.a-.i!   iti  Ma' 'i.   '. '   !, 

air !•.••    v.airit .arui••>   in   thiè 
•••       

;   ¡•'¡r* :-• n' ,     P • :    ii.r' ar.e 

:.    'i' .: î :ï: :    ••••   a'/ai ! ai ! • 

narrar,    :  .•     •-, . .    :      ,j,  ,• 

Ir;   Me      • . .'•r,        •'    ,-.. 

r.rirt   ' ir<    ana   .•     :>n. 

r ¡.  if  .   •    ••    rt.ar-   ¡ 

'•     1<-  '!••     '°  liar»-, tv   in   »h«    .-r-irìior'   -an   be   replace,! 

:•.•-.;-.   »he  rt u"'.     Tr>   nt are   nh'ull  hav h-vi  1? now 

•'"  "ri- ri,    in«     >''  whi-h  har   r-a-n  ur-e<!   r'or  nth-r  purposes. 

ir-  Mi--   wiu-r; ;.;u-.r-,.- i-»     -in  he   rf-wLl" i,   re--.,dy   for  uno  the 

Tiv    ' x¡1' '"    '""^I  ••onv.-yors   >C  the   same  r»ir,<    running with  differ* nt   velocities. 

Th-   sappli.'r    j. ' r:.a  tu have made  a mistake;   as a  result   gome  o!' the   rubber belts 
a'Y'  '''•'' i'Ioal'-l,   which  means  a higher maintenance  cost.     Driven  will  have to be 

checked  ani th<-  saire  velocity  of the belts obtained. 

Raw materials store 

The  raw materials  store  is  an  open  stockpile  store consisting of  2 x  } 

hoppers on the ground  floor.    Three hoppers are for high-lime marl  and three 

hoppers  for low-lime marl.    Below the hoppers the raw materials can be extracted 

by means of a rubber weighing-feeder belt  from which the materials are  fed to 

the raw mill.    The expert   found the system very weak and the  feeding to the raw 

mill completely out  of control.    The mill  should have had its own hoppers or 

•HOB for limestone,  clay and additives,  but  it  is too  late to provide them now. 

_A roof for the raw materials etere is for..eWiMÉtoh wiU .solve the problem 

of too much moisture.    In the rainy season the moisture can reach  12-15*, and 

the raw mill has been designed  for 8* maximum moisture  in the feed. 
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?'ÌH-ulatin^ ain  opt.... 

This  pipo   ia ronn.vt,,! a+.   ri^{ , "   lL       1--> 
,7U   an^0 3 to th---  -ìonnovion nirv-  hrt,„   n  tv 

'"-«- «- «ho »m. ir,„. „lp„ ,.„„,,, b„ ,.0„„„,.„M i;
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Auxiliar;/  film»• 

l»n capaci,, of th, auxiliar, furnae,, is onlj „,,..,llat„. .„  . , 
«•-rial. 0„„.i„ine up to H „ail_ ^ '- ^ ^ »ut r» 

«P-«, -»Ud .e tóeqttata provided thal ^'SJZI T:V" tM0 

Filter inatallât.inn 

The filter is deaignwi for feed with M m.^< 
.    , B ieea »a,n ^ maximum moisture onlv      T+  H o „ 

pect ed that the capacity of the «u.„    ,,, v X" 

-n, ^ M zr ::::ìZ
I
2 : : TT r,he fti-in ihe 

«gs win have to be reduced a« much as possible. 
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-,,.    •  ,j    • ••-  »r.    .-«    -a->-   ci'.•..•.     Fu   " ait.' aiàiiif- an   u.-l-r-prK^uiv 

a ••' in   fil" !•   i-'    • -ria-- 't .•• ì. 

vt   ;-.-ri'-ra:   .-JV. i'í'-n:   t >i «-  oration  .-/.'.ter   in  th-   \r<" ->,•-• iai;;in(- 

,   t,   •• •(.....• Koi.. .   I'   war   i¡;upr;;-.ih..'.   'V   1"   •-'•'*   ;d,:--kinK   luring 

v vr.aal,   bui   it    i:-  certain   t.hat   v-r.y of   ti,,   porrmi  plater  are 

;,nV'   te   L-   -'"ii'v."d.     All  valv-c  iti  th>    air-  .ii'it rihutor  will 

•1     vr.i'-\.  '-an  >--ar:il.,   i.'   d >n< ,   cine vo.:l   "''   -he  valve.-   ai'" 

Po- the   ^orq.rr   -ilo3  a new Root e  blow r wa.'i  en-cted  during- the  preliminar;/ 

overhaul,  which   sr.oul l  ensure  a  t rnuM^-fr' .•••  operation  l'or   the  Urne  ÍKÍn¿> 

Kiln department 

At   presen4,   ih<   Kiln department   consista  of one kiln  with  a capacity  if 

'00  t/d  of clinker- and  one  kiln   under erection  with  a capacity  of 1,000 t/d   of 

clinVer.     If th>   start-up of tV   new production  line beginn  on  schedule,   the 

la1 er kiln will  start  making clinker in September l(//4« 

In the meantime,  the existing Kiln will  have to work,   but   production will 

be low because th'   cyclone-tower is in an extremely bad condition.    During the 

preliminary  overhaul,  no manpower ¡»nd apare  parts were available to carry out 

re^.tira. 

The kiln department   sufferB too much  from power failures of   .ne Home power 

station and for that   reason the RBCUPOL cooler is nearly ruined.    The  existing 

plant has no auxiliary power station, but  one is foreseen for the new extension. 

Such  power failures are very costly to a cement  plant,  arid it  would be  advisable 

for the Government to  look into the matter at  Borne future date. 
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TK..  ÍX)POI.   •  ,„..,•   (¡«POL       r,,-int, r-i   trad-    -ark   -or   ¡,. ;«, !• -Pa^  pi-r.^t,r 

i-ni^d   t.v   r.l./r,i1B)   in   xr.   a n,is, iat.l.    -.ndit i .r.   and   a   -.,.•,al   overhaul   of   it 

will   !ak,  at    Last   !«„  nnnthn.     T),    -al ui •   • m£J u ,.. i„n  ri ,w   r!.a,h,,i;  abo^ 

¡,'X)0  k,:al/k,' r-iiak-r-,   whi,-h   in  v.v.t   40^ r-..•.-    M,on wLit   wa¿   ^arant-1.     In 

«Pit-  of  th,   v.T-.v  ,hoafl   fv-1   oil   ia   tho  LiL,,an  Arab  H-puUi-,   tho   plan'   a' 

proBPnt  ia   losing mor-   than LI) >) p<T Ja./ ( 11C j/da.v )  on  fu.-l. 

Tho  D0P0L  towi-r -onsisto  of  r„.,r  st>«.s  ,-,f  ^.vwlonre.     Ia  this   report 
«ta*.  I  i, tho   jlVo  wh„r(.   tRr   r,w ,..al   i;,  ,.ipr,iM|   tha+   rrari3  +h(   (:yni|nM 

at   r.ho hi^nt   1,.,  or th..   *,^r.    T^  L,  no„.  ,.onfu^n  ^  ^ ^ 

sino,  som.,  companion iBak,.   it   a,,o„lru. to  th,   ,low of ;; a, „^   ^  ^^ 

iocoHin, tc? tho  now of hot   .^.     In  ir;,opal(   it" lg r,orv/pract ir.al tQ ^ ^ 

numeration of proejo or ,a<;hin„ry  in a ,,^,nt  ^  ^^ ^ + >  ^ ^ 

material. 

Por the general overhaul,  the following iter!l8 need to  be  removed or 
re pai red i 

Stage 

Stage 

I 

II 

9f&»    III 

»tag«     if 

4 flap vaivee 

2 flap valves 

2 central pipen (CrNi) 

1 central pipe for vortex vea.el 

2 feed chat et 

1 double flap valve 

2 central pipe. (CrNi) available from 
the rtore 

2 flap valves 

line ne* flap valve, of the latea*  de.ign should be ordered,  .ince the 

•upplier i, on the .pot,  thi. order .hould be proce.sed promptly,    ft. iuppiier 

.hould al.o be con.ulted about chlorine and alkali problem..    It may be nece.sary 
to inatall . by-pw..    », new kiln im a ^ ^^ ^ ^ ^ ^^^ tQ 

ohlorin.. «d alkali.,    Blnce no centrifud.1 force, occur in the critical tern- 
Parature ran«. «Í000 - 750°c. 
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xr. 

-•!.:••• :   i.        ! •     ; > •   • • ,-•       :    • :i •: •       .-• •,,-, •   ..)    ;   .,•    , 

; :-   >^,-,-'¡   : • • A'' • !l    -.Vi);,'     .'i^    I   "Ui-i   ':        l')   :''U¡   i;'   üi.-'.uV-   i, 

:.,   :     •    -\P   '.'r ir   .-• -i-;,-  !  >   *. t. •    • i> ••' ? •••:"•' v L •   ; !••   • x ; 11 at or,   xt    *i 

...""',-.•(••   *';.-   iriBulat lor..     ft;--» '  )f   --ir-   i'cw   ti.-    kxiri  xs  not   'ir-ed   f- 

va.-: 'i ."i,   sitif'   *',-    r tw r.i I i   i;-  ni; iat    t   a'   n  "•    untan"-    '.'r>r. 

Rear; kiln 

IT.' -Ta!'//   ,:iìrM    •.."   iiarot 

if 

x   ;'.0   iiar--«-r   •    IO  •.,   >¡a;'  Jtopp.-d    ,r, 

:í  F'liriar.v   '••••   -luir- of  ...-fra-«  .".v  l -"i -KP,   an:     £,. ,'   :•    .f   liriiu,- war   t- n. w-d 

'r-v   "   '  l.n "•r-i!  in  8  ivP,   "quäl  +.o   i,r^ ran4.nuT  (abo-j»    1.1   ran-hnurp  p"r  t<>ri 

Oí"   r,-.-. ovo-1  ani   T-- ri.-v/" i   irx-ks),   wfcüh   in  a  r-allv  ,-o • i   p, • -•?" ..-—u..-. .    At   the 

:,a..f.  -i_r¡,   *j.;c  kilr.   ai L-rir.f ni   »as  "heck'd   optical!,    ani   foim 1   •-. 1-    na« in'\a''' >r,. 

TL--   vrf.c:-    kün    :a?  lifto-i   ¡p  4  —    Hrin-' t},,    r- iüüary  ->v;laul   *•>  obtain 

a b-t + rr clr-arancf   l,f>t-,jc()n the big gear-whe-1   on  •(-   kiir;  arni  *h-   pinion   on  the 

iriv> .     This  fipcra+ion will  nave  the  kiln  fror.  s^rious  dara,--   to  the kiln  driv . 

AH  thr   rollf-i-s wre ad just fd  Pò that   the kiln will   --.airily woi"k in  the  up- 

per  position,   since   the   seal  "Mtwen the  kiln and  the  DOPOL  tower is in  bad  con- 

dition.     Tn this way,  thf .»ntrance  of falso air can  be  limited and  production 

increased.    In  thf  général overhaul   thf sea1   will have  to  ho   fixed very  well. 

Many cup-springs will have to be  ordered,  since those are not  available  from 

the  store. 

Dust  precipitator 

The electrostatic dust  precipitator,  supplied by HEX in Switzerland,  is 

in a miserable condition.    Fortunately, HEX designed the  filter with big ex- 

plosion doors and these doors have really saved the filter many timet,  since 

the CO-analyser is not working at  all. 
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'     ' ' l   l'   '   '•' t   ••L<i ••    a. i   -i     ;-ir¡.     |.i;V     ,, 

i»    'ip   if   it     li*.       Di:-F.  m,-   •!.     -in       !;.- :.>     .h,      .„ :.__...   ...^ 

to the  arra around   MM-  , ; -v,< .     r>i ., ip,   ,...„.„»   :,.U!V.  ,,      .^ r, 

'!.-   ..W1.   nonpartrn^t   in  t,,.   a¡.,,.   L,   ;T., • ,   ^   ,vrUii::. r  ..„ ;   v   ^  . . ^ . 

'.^íi- »   than  that    for  if,,    ... ,.   [lt t 

M9CIT0L .'ooi, ,• 

«"st   >r th.. stoppa*»? itl .,,, f.i:,, .((rirt,,,,nt ar,   (t. 

'••»":• f.     Th<    -.-O:.T nnn  a au'Ti^i. n»   rir.'a.,   -u    t.    ;;   .. 

: mf:,   which  nak^B   if   tf.,,-a!!.y   „v  r ! -:l.|,  i   .-..,,.,    Lai:,   if,   •,,    -¡r:,.    . ....      .•   .. 
-'>!..,•,   *,.r„ hf)t   ,.ilnk„r   ,orv „ UoMM  af   :i   ,..r,T. ,..it    ,.       ..  i(:      (   .íXX)n.;í     ,.(ii 

kind   r,;- ..„olor haî,   p]onTy   ljf „ovini. par,a   .^,   .,    .^      ^.^    ;   ^  ^   ^       ^^ ^ ^ 

¡-nation  systen.     T^o    ^^  for  ,h„  ,,1olif.   ,hfVjM   b    h_,at   ffgijtMtt   tut" 

>h*  o*p,rt   found   t.hP  Byst^  filled wi,h   n,„Tia.    „„^^   ^. ,(;   ^   ^   ;    ^   ^   (f 

hot   part   of  the   ,-onlcr. 

Por the  general  overhaul   it   will   be  necessary  to  order a oonaid, r-aHt 

number of aWre  parte.    Ä„ ílfUvery  timr  for th„c  partg ^ ^  ^ ^ ^^ 

ror thia kind of cooler an auxiliary poWr station l. indispensable    Br- 

-ause there  is nono,   the cooler ia in an extremely  bad condition. 

»e ne« kiln i. provide* with a satellite cooler,  which is ,Mier to main- 

tain during operation.    An auxiliary power .tation is fore.een for the new ex- 

tenaion.    It  would be adviaable to a*. . connexion to the exiating cooler, 

>ince the Hoaa Cement riant  auf fera fror. pow«r ahorta«ea. 
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•-«•   •-:.   ft.  ».»i.• ,.,„,, ,l¡lualL. ,,..,.._. ^.^ 

A^i ri^n.i'ii   rum. r m,•.<••• ..r.•       i»,      i 
in    -i. r   is ,,.„..  ,     . ^.».T«.    Th..   Urk  of inatrum.mtp 

-•.„.. -'L'a. i   t.-  m;kif.   f      r-,.ri,.w ^,„1 
'• l     ^r'-   'i"*   worKiri,-. 

Fr )ii-ti 

•" i i 1   on 

•«•Tivi^fc...   .„   ,,,,  a,   pi,„.,int.   t_     , 

-««• ;•     ih-   . xlt.tin,r .•inalyp..ri»  ,-u-  Minim«  r 
•   •   r,  *n<l URAS ?,   infra-rM ^ armivi. 

•* ^Unkrr transport  oonaiata 0f a 1o,D.buf,kpt 

"   ,an bp » «erious  bottleneck MH  fh«- #• 
be carril out  on how to n^       *. 'hemfor' * »t'**/ «*oald 

«-i- cwity for :;:::-•;-be in8tai^e- - - 
- . -t«d.by. 

ftU8'   °ne COnV^ -"1  *1*V. be .v^l^l, 

1*e Pre.e„t   ^out   of tfc. ^^ 

the .bove^ntioned .u«.rtion i. not  „^^    it „ ^ 

<— «*o« tJ». „«.t  avertei takM Fi^€. ' "" ** •tOM,d»  "•*/ 'or 



Dur-iri,'  't.. 

»  U      Í' l      ' •   '•'•        •..•/'y-r  h-i.-   r,. ,.r,   provi'!-] 
n't.   par*."  •• -i.].    i,,   M ,    w,,rfc;Tr. )f!# 

The  -link-r  nf.r..   lP   ...   ..p..„   ,,,„.kpi!n   3t,r„      >v, ^   „„ ,y  abf)w  ^   , ^ 

•h«m.     Th.. ¡„-i^.t   or  th..   pile   i,   ¡i,!.*,!   by   ,h„   u.v,.,   of   %hi    ^ ^.^ 

To  ,v„i,   ,. .... lopins f,.,  -nuoh   ,:ink,r   ,,,,   th.   lrv   .^ hafl   b((,n  ¡ivi.pv(i 

with   a Wat..,.^rv  ,f.vl...     Wi„  WiV(.r  nprv   pKii.il(1   t(   mov< (   w   fwi  ^   ^ 

ham,   Bl,„-,    «h.    ¡ink»  ar-   .•..,   ,.orro.l..i   that   a  br^MÌ'w  ,v   ,,    ,.   „.    t : w.i     *r.    j ,. ,jr  a    an,»   T iiiif, 
Th- wat..r .*.,11I   h.  H.ppti.-.i  at,   30m,   p„int   wv  from  tf¡(; ,Jr.^ nhaint 

Extraction nyat.-rr 

For  th,    .xi.Ur,* kiln,   th.r-   *,•.•   ',nl.y   two  „tractor.     „•   <v(„W,,  ,1(.1()W  th. 

^•und   floor „f  'h-   ,link,r  ,tOr<,     I,   ia   imponible  to empty  th.   etor, ,,- 

Pl.'t,l.y   without   a bulldog,   and   -vn  with   a bulldozer it   is  very dimwit 

hfo*UBe   of  the   many   colorína. 

The  ««ne  .iirrinulti.s  will   ooour  for th.  extension,   w*,oro thr   Ba|rr 

i« *oin* to be u.M.    Oroat   care «11 have  to  be taken by  all movement, of 

-linker by mean, of bulldoze or wheel   loader,   since all alumna are v,ry  ^ak 

and thf  drag chain brid** can  be deformed. 

Today clinker BUGS are  u«ed.     They can  be ronst runted  even  for v^ry hot 

clinker .upplied  from a satellite cooler. 

Cement  mi^} department 

Since the  production of clinker ha« been very low, no  problem« have arisen 

In grinding thi. clinker,    lb ludy of thi. department h« been made.   However, 

the expert  would recommend converting the mill from  3 to ? ohanber. to reduce 

the operation and maintenance corf..    The «ater-injecti«» .v.tem, which i. out 

of order, need, to be repaired. 

TU* packing plant  MI not  inverti gated or overhauled during the USIDO 

«pert». .tv,  but  accordi*« to information given by the local technical «taff, 

there i. . ooa.iderable Aorta«, of .pare parta for thi« department.    rhe.e 

•hould be ordered a. soon a. poaaible. 
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'I •-il   "• r la-'-•'< nt   mat-rial."   r'"-  •*•<   " <• -r.a/u "i f 

•'"ohani-  workshop 

Ljbrioati  n  r0«ic) k*/t   of rpr*n<) 

b.'i'K   worn  (.   K,--   >?'  brieks/t   .-if' --.'m« nf ) 

Mari i >w< r 

F-tr n\r ^xis+in,' j Lant  the   f.n.b.   prior- (in   1>64)   for 'f-ohani^al   and alm<- 

- ; i.-al  > .rùp^n*   reached  LD 1,^4,00  (|4, W2,'>'«).    A   raiat^nanoe ooirt of «^l 

• ar-• ¡'  -y.  -ui. i.-il    •-s-»   •>:'  LD M fp4',  (f Pi Y ,i4R),    Thus,  f--r- m annual  production 

>:"  100,000 tona   if   ^ ru-nt   the mairi'.en.%ri<->   '-opt   in Lu 0.t,4'> P' r  * on of -v-mont« 

'1 •>!%>•   tKi.t  !"i,-»ur<    will   easily   reach  Li)   l^jOO  per  ton   n<   -aus*   of  th»    skyrocketing 

pri--••:•  :'   •   • (áprnt   for '-r-ment   plants.    Also,   it  muât   be taken  into non»iá»ration 

that  the Libyan Arac Republic  will have  to import maintenance  workers. 

Np7<-rthfl»»B8f  it  ia possible  to out down the maintenance coat  considerably 

and still kf-ep the plant   running efficiently if the plant ha« been »ell designed 

and machiner,/ with a low maintenance  cost has been ohoarn.    This  latter point 

is very important  for the developing countries.    It  ia  too late to call for 

technical assistance when a plant haa been set  up and equipped with too ooaplieated 

machinery and rore simple macftinery would have doae «a well* 
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(*) ! \,0 

t^rromtmr,* gumnwtee 

HI 

'•00 

HO. -S 

.,     '0 

•, --0 

. .,•   '0 

, -o 
» • " ,, ',10 

''. •' o ;,,; ;o 

ÍV' • ,- :o 

-.0 •• ,^-o 
1   • ' . "0 
•V ,i   0 

' .0 ,    '0 

4. H ;....;» 

V'OV.'O 

*•:..> '.00, ' <:•'• 

X). \ 

0. 
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•OI»H1 working hour« p«p year 

*°r">*1  elect rie  eripr/çy coM\*>ption 

?fl t/h,  8^ R 4»JO0 memh/atv: ,  final 
froiaturp   1^,   initial  molature  .-ont^nt, 
of 8^ maximui'   airi a f,»;i  aizo  cangine 
from O-X)  ••im,   t-.ilcrar.^-    }«? 

Ifl kl#i/t 

j8iE££j    »e  l°c*l t«ohniRÄl »taff. 
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10.5 

U. J 

1.0 

11.4 

11.6 

12.8 

11.8 

11. "i 

11.4 

11.2 

11.* 

8}.ß I 
Performance guarantep 

Normal working hours per year 

300 tona of well-burnt  clinker per 
24 hours, with a heat   consumption of 
85O kcal/k*» clinker, referred to thr- net 
calorific power of the fuel (minimi» 
9,500 kcal/kg and  a aulphur content  not 
exec-ding $),  tolerance   3}C 

8,000 

jjftliQl*    l*"»e loc»l technical staff. 
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1,000 
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78,515 
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Ifficiency(jC)    69.8 
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Normal working hour« per year 

,om>1 «lectric ener«p consumption 

'•   > 

*oV.V 

14.: 

ih. • 

i' .'.< 

16.8 

16.8 

17. fl 

18.2 

17.3 

16.8 

18.6 

18.7 

18.? 

17.4 

%.7 

i' p'if ' - ' r. 

\":' 

*•>/' <& <?^ '" * 

^¿. 
,p-,o;o 
-., ',:o 

V, .'50 

1 » .« 

3.0 

5.1 

6.2 

9.4 

9.6 

;.i 

6.1 

308,î10 

:'«fl,i20 

24 3,120 

30_,240 

?" 2,170 

239,910 

185,510 

3,029,18} 

252,432 

Î0. 

3  .0 

41.5 

38.1 

3% i 

Ì3.6. 

36.4 

39.5 

J8 tA,  # n 4,'XX) mean/cm",   dry fflrp«un, 
lump 8ize O-25 mm with 20jS oversize up 
to 50 m« admissible}  clinker to be de- 
posited for a fortnight at   leaatt tolé- 
rance 3> 

6,250 

About  30 ktti/t 

Ike looal technioal »taff. 



*N 
>>V 

•I)',    v 
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i,"%, 
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,o.; '  • :,x: '       ' » 

1 ' x 
.   |   L     ') ,   ' t       ' .H.P 

A <-ic-> 
t ' l'~ • ,0«^ -M ;, • ; s >0 V 

J- p*    • : •  - 
'•,!>• 'i   ' i,v..- •; t .   ' ; i ».? 

0 • ••>. - •'    .0'C: Hf •• :,?<i ^-P,,;; 
•>B.* 

•J---.-, :Vr- r • ,:-y. '•' ,; ' :, 1 M :':v-, •'•• lira 
j.   •••r:r. r' 

•'S, KM 

ft; ; 

«,00 

!       ITI 
7M.M6 )   V;? 

To* a; 
>,?M,.¡n 

Av -i,*r .     r -,c '3: 1,1W "•'0, <U l?4,? 

Efi-iTi- y(f5) '•'V) B7.0 

Inrrsy  ^ -luirent   prr ton   of  orient   «uarwtoed  not   t0 «inead  106 lc|*t/t. 
R ai on th<   n<- * f r, 

H-at  nonsuription guaranteed  not   to exceod 85O koal/k^ of clinker. 

So urne i     Tl.-    local   t*< jhnioal   itaff. 

Tabic   5.    Total   linker production at Horn« Cement  Plant,   I969-I973 
(Tons) 

Yf»ar Clinker 

1969 

1970 

I97I 

1972 

I973 

Total 

77,690 

90,006 

6%192 

58,883 

367,663 
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Vi. 

•,"l.'     ••    v'i 

Í'1         • i   • 

!   w. Ai • . • <;, 

' !   V 'ui   a,': , i :    : r   • 1 ,,. » 1  • .00,0(K)   ' 
•'        "      ''I- 

...   , 

Tir ' 1 .•  -,       ••  , ,      . - i ! 
wT.   ~ 

•      ) R-'-' 

•••' '-ti.-l  ... ....   ..,. 
'0 

r. .. - 
•'    f,ir.        liVl 

• >•% V    r •• 0 

'© 

'0 

ÎO 

•',0 

/• !. 

C—partan' 

?. 

Tuta. 

 L-J-— 
i.r 1«p 

2,756 

6,710 

fvlsl 

• .( 

' .0 

• .0 

:o.e 

4 ;.[ 

Fa ! !    í i%'"•» r » Tf.t   *< 
 b£j_— Lliiv-èi*iJ ",•") 

100 

'.« %5 

HO 3.3 
0 3.3 

oO 
-Elfi 

14. r> 
60 2.0 

50 2.2 
40 3.3 
30 4.S 

12.0 

Dimenatemi of 
cylpel* 

11.0 20          20 

18          18 n.o 
16          16 -L£ 

30.0 

56.5 
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QUARRY   rai'llpMKNT WIR THE EXISTINC  PLANI 

1 Bulldoz. r.  Cat .-rpi 1 lar r>*] 

8 

4 

Traversal  diro,-!   , X'-avat >r 
with far^ahov !   at t aehm.-nt, 
type "DOUG BL   U 1M,   Upper 
-apaeity 

Front -wheel   ioa.it -r, 
Caterpillar '>50 

Rear-end dump truck», 
Mercedes-Benz,   6x4 

Troupi capacity 

Movable air-cooled 
•~o«<pr*«»rr,  A* la» Copro 

Specific  fuel   consumption 
at  full load ami      kg/cm 

Air connexion hose» 

Dry blower type jackhawner 
drill» 

Set  of drill  rod»,  each 
conalatiftf of 

3D«'cifi,"tt ioni» 

Power       }8s hp 

Servier  H.t.«r   u-utn   (JWU),   »boUt   12,000 
(•ut   ,)['  Bervi.-'') 

Total  w-'i^it   V»,oOO k,* 

Power       1 10 hp 

SKI! •at inatti  at   atoa!   ^,000 houro 
\ 

) 

:       15     t 

18 t 

Struck   t'ii un;*  l,r r    (,>.. 

HPap^d  ri 1 1 inf* 1. ü r-<! 

Power ,•   1',0 hp at   .-V'fl  r.v/min 

Operating w*»itfht   (minima)   10, X» kg 

Heaped capacity about   ? •» },6 t 

3RJ      1,600 

Power =   195 hp 

Struck  filling 8,5 m 5 

Heaped  rilling 10 m^ 

Piw#r      approximately 100 hp 

Capacity    i.','  m1/min at   ,'  k^/cm2 

26 g/m^ .   15 ktf/h =   lfl litre/h 

20 »»i diavipter x 15 m 

Kei#t  = 21  kg each 

Capacity  Î.4 m3/*in at 6 k#:/cfn2 

Di»*eter Length 

« 90 
I « 39 X 1,600 

1 x )8 X 2,400 

1 « 37 X 3,200 



- Ì5 - 

1 

1 

6 

l 

jnotor ratina fhp) 

Bulltio/or 

li^avatora 

Pront-Miir«l  loader 

Roar-ond Jump trunk» 

Compr^Bsor 

Total 

365 

230 (out   of servier) 

•tlÉÉMÉH 



EQUIPMENT TOR   H1K .'RnsHIN:;  :>EFAHìW5N7 

Po rfoiv;,an-v  ¿ ruaran te 

//ipacü., 

W- "l'K i::.-  ' i". 

Final   -'tain 

120 t/h 

8 h/.lay - t>   layü/wock 

'i00   x   ,00   x    »00 ran 

X)    un 

'¡'ir t • 

Main maohini-r.;,- 

Airón  -v. ú -,     , XX)  -m   <   LO m,   1 ;X>  t/h 

Dtvabl(-3h.irt.«-.l haiwr oru3her,   .?  x   1,400    mm, 
Ï2 hamni.-rp  cao h   2v   k,:,   120 t/h   from 
SOO  x 700  x  900  mm  to 0  - 20 rnn,   motorn   2  x  '.•)  kW 

Impact   fia:   boit,   1 ,.J0O mm  x (  n,   120  t/h, 
v° 1«   =•   1 ,,""<  m/n< o 

Rjbb'T h- lt   ••onvv/or,   6r;0 mm  x  123 m,   120 t/h, 
V"l.       2.0 rr./rtoe 

Rubbor bi It.   nonvry.ir,  movabl«   arid   revorsiblo, 
6 50 mir,  x  IS m,   120  t/h,   vol.  ...   1  m/see 

Rubbor boit   conveyor,  65O mm x  16 m,-120  t/h, 
vol.  =   1,25 m/aoc 

Rubbor bolt   conveyor,  movable and  rovoraiblo, 
65O mm x  15 m,   120  t/h,   vel. =   1  m/sec 

Suction bapr filter,   total/effective   336/299 m2, 
32,000 iï|J/1i 

Ixhauat  fan,   33,600 m3/h,  20°C,  220 mm M, 
1,000 rov/min 

Total 

Power 

ÙML 
Y.r) 

130.0 

%0 

24.5 

6.6 

3.7 

6.6 

2.2 



HAW Kill  DEPARTMENT 

f'al»-.u jat ion   ••>>• 
''"    -11*'-   ••*'   '-*••    "xr.i:in'    •••U1   :it;t   ri |,„T. 

'-"a,lit iuriBi 

Moia» .if-  ••<<'    '& •, ,. i.. .,••   -;.    »,        ,. *      •    •• 
,<. - .i-.i ..*..  i..   ....    <-i,   -atrna.  ai.í a h)cifia;   j.ro¡^tioa   .*• 

TK.    amount    ,f ,nt,f.r  t,.  b.    . 

w - w 

T. 7 r   100  - w ,:*,ooo 

vaporai odi 

8 -   i 
"H,000 •V J0  •<••" H ,0/l 

H"at   conauiiipt. jnnt 

H•,   ^-in-,   r„, :,„!„ llm,!rt„n„ vlth . „olotui.„ of w ^        x 

»•  -   1,• Koal/kr w«t..r.     J, l.lo »   l.poo .  2,^,000 .ral/h 

toount of h,..tin,. ^ ^ ..3^. 

°> • ?Vr • *'&.' ¿ff - 'w« »»'A 

Allowance  for f.Oao   a^,.. 

The allowance for faine air i. eBtimated to 

air.    The amount  of circulating air is 2 m3 
be about  10% 0f  the circulating 

per kg of ground  raw material. 

She total amount  of gAR in y  remQvpfj        m +^ ^iif 

a   » 15i4?i x y^ 
m 273 

Allowance for false air = 2 x 28,000 i0,U 

W»ter vapour to be removed -    2'110 r   4?t> * ffî 

20,030 m3/ïi at  80°G 

5,600 m3/n at  80°C 

3.441 n3A  nt  P/i°n 

29,073 m3/}.  at 80°C 



-   \H - 

Atbrwiati,-• 

DrÌ"Ì   r:i;V -"af',rial  with  Wr< moisture,   in kt- 

R
In!;ial/-,i8t',,rr ^nt"nt' -•'"-' —• ^••ri,:,ini 
R-i«,   -nature  intent,  r,fVrml to moi#f   ^.^   ^ % 

A-vm*    lf wat,.r t, 

Amount   of hoatin^ ^B,   ln K „/ft. 

^t0^*«-t«-  in ffi>.  ,t   .-*.„«   ^tnBp#p%tm. 

Koal/fc,- of wat. r to b.  ..va^rato-i 

DifiVr-^r.   b,tw..n   inlr.t   an-i  outlet   jm» •„,,.„• »   i   «m» temperature 
op-ific  h.-ai   -f h.-atinff 

r ^ 

raa 

Filter in^nf^ 

Manufacturer •«    .  .       , „ 
mm, Federal Republic of Germany 

Compartments ¡Q 

Ba*s 10 x 18 ,  180 
Ba,e" dimensions      v« m» <*4„ .* 

2°° • diameter x 3,250 mm .  2.04 »2 

L0ad8 90 »V»/»2 

Fan for t|„ f^|îr 

Manufacturer 

Number ^^ 

Mev/min 1>450 

Operating pressure      2OO kg/m2 

MTU, Federal Republic 
of Germany 

C**»city 26.500 *3A at ao°C 

•©tor       31 )« 
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THIHNHAL :JH.>TRrp:row op <T.y KrrE TEV ION  r.-. ,:0M:;   r 

*'V,    aiil    ii.-,,.. 

V-g'iTètfU 

Kor   »h.    t,m,    b-in».  »(,,    rriw „,a,, -,,,. 
rl4-   •   •'   '*'    <^'-r   pr-f>la.-i.m  ar-   Tw:, 

^ffM*''   rw mat-nain of th..   ri,*-   •• ,,^,1* i .,    .Ll     h , •• t-   ->i-l>r.   «J.U   t,.,   av=u.;ab.-   *•   , 
"K,   th-   n-x-    . t^lt.   ,,r   ,uri(.   „,)riiri8# 

Oponinr of a new,    ,ry»ntly n.-,i,.,|  .,u.rr,  ^ 

i-r-'iita   a   fVw hundred   mot re« ar.art     »a« «    *•-     t 
,,«11   •  m " '  u •*"l  «aa Kl-Kabir,  h'r"a'''. - 

,„; thT
u " c"hlr-n,p wu d— *-• - •-* — - Ji ' '«ver the   n-,3aary   raw „vriala  for th.  noxl   ÌO-l     ,-...4r8. 

nio „e« Tiarry i8 ri,.h in ilmPet0 

for th,  no. „<»••  II Cn.nt  Plant   „ ' "  m»,rf"rì 
•.* ""itru  riant   as   '<>rrc"t ii.,-       TV     IH .    ,   - 

*>o«  or  pur,  ll„„.t„-. l""W' 4rSb """*""   » 

».  „,» ,u.rr, ,.  „lfuitM ,bou,   , k„  ,pin  tfci, 
«-*.,1-,  «  ... ^o.U ,„ubu ,. t0  ta lnMiUpdi    me »    A 

rr « """"^ "iu ,-e ,IM- " '• "ukei'th*« «• *», -H •>" in operation before Octob^p loi A      T- *V ^»«"y wiii. 
•ri.e „ÄrtlM th 

9?6,    X" the Be,ntimP  * 8"io- -iturtio. could 

The new qUAlTy ,t >illMJf¿ ¿->  u ^ • • M       * ' 

125,000 to», of r«, ^.-4  , •00n M IM>B-i"e-    A*  !•••» 

P^rtoí lar truek t. tk. vtoUit, .f th. .^-é* °**u",*i«». *-W b. tr«.. 

-» • t^okpii.. •"i'IU* or,lAl,l« *^rt—• f *il4 



 1'.  -   '1     ''-IH+      " 

'   Ì     •      V ,(HX    •   •   •    i«     •    • 

»• f 1. 

.-  i    !.V/- 

i :    1.'   '»'   »1 . l! i       in   ' >.•     vl- • L'. . •  .       •'   • r •     ¡:   ••  .•    [ 

'"I   wi*'     i   • :-\.     "-i.ihir,** vi' i    ir-', i-i,' 

• •i'"'  t   ' i'    L'    I.
-
    .'¡I'-''--  i'•    <%  .'ondi'li 

•  '••    r«-   v-'i.     H'wi'V'T,   %   •   1./-I "i-pai i' 

i   tè 

-am • LP' n-     • 4'p.i' 

i j- 

5 

5 
1 

1 

2 

1 

Mr   •*!•••   i'xt.riPin.   ia   li.ifcl   bd-'W» 

Bull lo::, r,  Ca*' rpillar D>0 

1ÉW1   loader, Caterpillar   'W 

Mh"';   loader, Caterpillar )~>C 

Bulldozer, Caterpillar TV.C 

Compressor, At la? Copro,   }  x FW 
700 •  1 x 3T 75 

Compressor,   Inr" rnol 1-Rand  DXL   f50 

Crawl"- orili,  A» la? Copeo ROC   301 

Ma^on irill, At la« Capro BVB ?5 

Hammer irill,  Atlas Copoo RH   571-31 

Dump truck,  Daimler Benz,   17.5 t   payload 

Mobile workshop 

Servicing lorry 

Ignition apparatus 

Ohmmet er 

The  equipment  ia  auitable for the  new Namibia quarry,  where the  selective 

quarrying will have to be done in two bono! es, the Upp«r bench of pur«  Haertonr 

by blasting and the nert   bench of marl  by ripping. 

For the new quarry the párchate-of 30-t  ofMii¿»w*y rear dump trucka    •    • 

(Caterpillar 1% B) ia  foreseen.    Ike wheel  loader, Caterpillar 968,  and the 

dump trunk, Daimler Ben*,   17.5-t  payload,  do not go together, but  later on, 

with the  30-t truck«,  there will be no  problem.    It  ia a practical and economi- 

cally  sound rule that  the w! eel loader should be able to  load the truck  in three 

load« without waste and  overloading the truok. 



'l'y.      rtm.'i. !    1 jr- [     I  r;    r ,• »,   >•!'.'• 

1 •*   '!• "ir   ' ( '        w c ..:r  i M •   [ . f,!     i,. |    'f.. 

'"' s -    ' y •    'i- w     ' i.-  i •   -   : . r ,-.   • •       Mu 

¡rs.M-.::.   i). 

'H.'    .v1   •• !    . .-it.  ,•>.•• ,    'v r} , ! .-f      • 

K-t-   t 

'  'Il   f   • 

• i il   • .irr 

•   r -t.:-   : 

''rushing   U^artT-Ti' 

•u. 1  t.-i.- Th<    n« w   riiti-   •   ! '.-Vi-   ni   •'» ,-i».   i   -..ù.i,   tt,,    j ; i     , 

••-   ."*   'A,  trf.i-h   !..   •.,..   • ,w  ',    i    ,.. -,t,i-    ,p,rvi,.„     A   -r^.ir.-  r!uV 

•nallv    vrai-.: only   !/O0 h/j,  *-i -f.   i¿  il:,o -t.,   „--.-»:   w, n!   -,-,., P-i,„: 'i 

-îr-i'-i' 

»h"    r-wr.v.    TMP    • -iM.'ir rat i >n   is   ¡ i,* i • il ir! ;, 

lt'-pui.ll^f    wherr-    »h     r,.    if,    ^   ftf; 0 rt a," •     ', T   "Vip'V^t 

i-K-tion   lin- thr .Tuah« r should K.-4V,    ^  • •^¡vu. 

<M ' ilik'* • » 
•*3P'jfiiin/'  1.,") tons  r;f  7iat "riais  for   {..pudurtion of  1 

working 3Ì0 d/a. 

ü'f tr'-tr.»    ir.   M      Li'r /or.  Arar 

.     V'>>-    i    . ,000   '/!   . • . í r Í K <  y   p. 

', r^rfn.v   "'O   >/h. 

¡ink- and   <t Kl , 

As m-ntion"!  earlior  t.hr. new ':ruahin,r plant   is  oporatin¡: only   t.-porari.y, 

since  a now 500-t/h  crushing plant,   whi,-h  will meet   the   requirement a  of thn 

two  kiln«, «ill br  built   at  the new Manubia quarry if  final  agreement   reached 

in  thin  respect.    In the  meantime,  this  plant  is a seri-us  bolt In nook owing 

to   its  smallness  and  also  to the  system  of feeding to  the   crusher.    Fu^hermore, 

the  plant  can be stopped  at  any time  by a careless driver,   which would bring 

the  whole production-line  of 1,000 t/d  clinker to a halt.     The new cruahing 

plant  at the Manubia s/uarry is therefore urgently needed. 

Hopper aad fed.» 

The capacity of the  receiving hopper is about 50 tons,  which corresponds 

to three 16-ton load« fro« the small new disup trucks. 

The feeder below the hopper is a reciprocatine- tray feeder.    This type of 

f««4er is ol4-faafeio»e4 and undtiiratole la « ce«ent plant  todV.    The feeder 

haa the following specification« 



-£, 

*l ''•'•      '    • r  v, I ,"t(10  -r 

"   ' " 'i"1 •- ••      »    :-* 

':;-• '     '    '  •'    "I 1,'JO  •     /Mn 

"•'•'   ''* rl'^ [ >" --.••.    -i.r.   in   th.    . »t.riii.M, 

•'•tfi-T 

f) <; ! 

-ri.;iJ.T.-i 

"l  »'   tf"       ••.;•'*!»..•• t.-hni-aì   or-ifi^tionst 

¡'••i-'    '!'   -r-ish-T'i    RfB Í020/4 

.li«,.- -r   >f   T..*ir4.: ^chania«,     7,0% mm 

"-•«in,: wiithi     ,i ,u»   ^,000 mit, 

^•'•1   »p^nin«      J..00 x  1,'-W  r«m 

"a'srUla  f,-i,     u,.^,,,,,^  ,tfi, 

TîTOimputi     oijo t/^ 

K«p'i moisture   contenti    4-7^ 

P"H  l-rnp aiz^t    700 x 700 x 500 F». 

Pinal grain sizei    0-20 
with m «nali  ov^rtize portion 

Power requirement!    300 ktf 

•otor power re^uired!    36O kM 

Speed of motori    990 rev/min 

A. mentioned before, thi. cruder -111 be re.!«,* *, ««. „.,„ 
of 500 t A at the n.w „„,. *     * * "~ ** * •**"* 

i**c« the IM« ondati*» alas* 4. - __ * 

V »»it eoa^yor. to tfc« «•» r» •*•*•!. *•*• t. 

I 



' '   'h'   n""   ¡ i- •     n- 'V aw  v   • •,.    hi,*.' .it 

l*    '"     '»"•'-»•-t   1-.   .f,r, .    .* if,,,    it    #,,„,1,1   h,     ar .-   t-, 

••''•'        '   ' ' , •    W     !•   1      '    , 

H•      "">''     "' ••*• 

•I*»- IIP. r.Hi. 

•ipa.-it.v    ,••   »,.,.r   ,ir,v       .    t)f000   t,„iB#     ,Mr,;.,  m%f,.Uf    fn,    .,o(|ij?i    |(, 

i« r,- »  HUU.:.   <-,r % ,,,, ,.r„ . ;li, ( ..^ wf; ri, th 

'•'''Ì*i;!    il!   •  (• rif í   ,,     i?ipiirVvi' • 

pr   t. : ••ri'iin*' of «h ••••iw   ">"t- 

"""    •#'"';i    ^•"••«¿^•i.-    -     "W.1-   V-.-M8Í1.1.     t,    t  ,.:ioZ,rB   or   *,...; 

¡•.%ier.  >o  that    it    .V1  t„  .^„i,.,,   .- .nj.lot. ;.,.    Mi „,„.,•    iPÍ,L, : ,: lio3., rn   ,)?. 

It   -mil   he  «ivi.ab!, t„  lnBtall   a,omplpW, n„„ pr.„bW,(li,v plant #   ^ 

a  roof  for  prote.-ti„„  asinai   r*in.     Otherwiae,   th-   -ffi ^n-y of th.    m-, 
iÍM''tion   linr will   remain v^ry   low. 

•w pro- 

Belt  **ß|er 

The belt   rtacker,  unir*  foei«  the  ra* mat, rial «  to   th,  «torn, has  the 

following techri"»l  •peeifinaUonat 

Working radln« r>f «tanker ooi.veyort     ?*> m 

Hldthl    flOO mm 

Convejri.ig «peedl     2.09 m/W 

Power   »f drivel    22 ktf 

•ateríala handled!     limestone, marl 

Ca#*cityi    •*» ty^ 

Ormin slset   o-20 mn 

Inclination of convey on     19° 

»e «andard belt  backer hM a centre distance  of 25 », corre.ponding to 

• »wJecUo« of 24 *.    á ••«clftl  feature it the «rterlal  feeding device,  which 

i« w» *rran««d that, *en turning   liftiaf «id lowering th« belt »tacker,  the 

fio* of ««terUl la alway. direct«! t ovari, th. middle of the »tore. 

*• •»•* raw »st.rUia «tere la previa* with tv» Botile .le**«, fra* 

• with the foli«*** tMtaiMl •«••lfloaUonat 
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Ar.,-  ki'iì    ••'   -rit     •••ir;.:'  ar>>  -in.l<>íiirab ! •    ' »la.-,   IM   a   •>•!" nt   plan'   owirul  to 

^.T • r-itt.rr     {'ration   ani  hii*h  maint ..nari <•.     •.:••.    Th-   air"  ubo.il I  t-- to   provide 

i    •>n,.inuou3   fi   w  of  nat .-ria^B,   parti''< 1 a ri.y  wh'-r.-   ìar,*»     riant it i'-.-i  of  ":at i ri*»l ¡i 

>.av<    : il  Ir haii'ii."'!« 

I',   woul 1   !••    !• ^irabl'-   !o tranafor  »In    two orari'-n  to   sor-u-  harbour,   • .t',. 

Mia ira* a or Tripoli,   wbo rr  better   is<   coni i   bo nado  of   the». 

Mil I   i'r-p.ij hoppera 

There are 4 hoppors in the raw materiale stori',  «ach with a capacity of 

approximately 600 tons.    Two hoppers aro   for  limestone  and two for marl.     It   is 

anticipated that  ono  sot   of koppera for  tho   limestone and marl  will bo  able  also 

to  food the olrt  raw mill   if go desired.     That  means one  »et  of hoppers can  b« a 

atand-by for oither the new or the old  raw mill. 

In the raw materials store the  limestone containing 60-80jl CsCO..  and the 

marl containing 40-6OJÍ CaCO, are stored without any partition,  which can swake 

it hard for the crane  operator, especially at ni¿it, to supply limestone to  the 

limestone hopper mr£ fari to the ma/1 hopper.    As a consequence, the raw mix 

to the raw mill may vary by more than ±9)1, which is the maziiatai forsMen, «ad 

therefore create problem« in th« hoaofeniiing silos. 
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R.'low each  box  feo^r ia a ,;].,,•„„•.,. (s,r.ip,r).    T1A, 

Uninc continuously,   ;mt   it  nhoull   b- .     If   ah-^jl i   ai.n  b 

• •»•kM   wit Fi  th- -.^i^i  boli . 

.'•Ut1. 
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"•an*. ••   i .i  no'    *' ir. 

],v« r-i-all.v   in- 

Prow the box  fopdora th*» raw materials ar-  f.-i te  >.•>*i..±  }•„]< ^ of varvin, 

'•apa-itiea  according to the material  and th<- kiln   r-^ui rermntp whn+hcr  ->r kiln 

I  or  TT.      Tt   1,  ror^or,  that  th.-   ».-„   raw .na^riaìj  atar-  nan a;io  nupply   raw 

mat o rial a to the  old kiln II. 

The  four ».i*  b-lta for the  raw materiale have tho  foil•,: ape^ifi^tionai 

Marl for kiln IT 

Capacity!    120 t/h 

lange of controli     It 10 

Width  of belt  convey ori    800 mm 

Centre di«tancei    16.4 « 

•elt  apeedt    O.56 m/aec 

Power requirementl     3.0 a* 

Power of motori   4,0 kM 

Capacityi    120 and 30 t^ 

2 ran««« of controli    lilO and I14 
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K  -   'h-   i:  «;. •?•    -vit   i-i •   .'•    »Hit iv.'   M-*   rK'V*  plant,   is   provide.!  with   tr 

.— rj : .   ¿< <>•]   ,ii,..;- !•,   '.•.•>!.-*   *-,   th<-  '->'.'i   rlan»,  **i *n   h*'0' "r'1v  ,in'   "i1'1 *"or 

:   v.   ir-or,  oro   ani ta-Jti'   .     K   r  th^  ^x* rfv ' i m of  th>-   iron  •>(••   ani   ba.Axit*:,   f-ac». 

.-i. !s  i.- "(iipp'-i .vi't   a ïi:. - ••   w» i#.  b«'lt   wi*fi  a r.-iparit¿  of ^  t/h  and a rang» 

• ":• roi    •>•'     .1.0. 

.' .:• -. usions 

Iti'   lf'BiíTi  o*'  th<-  raw Tiat>?rial8 ator'   is obsolete.    It   will  be hard to 

ir»pr''iv" i*   oving +o  the f-normous civil engineering work already done.    It   i« 

abolit' l.v  indiap^nsablr to  provide the new extfn»ion with a pr^ble.nding plant 

••.f  *.h'   lato at   design in ori'T  *o  inervas«   productivity   in the kiln department. 

WIM »ill t«mi""rt 
Iti" raw mill   department   is designed to me«t the  following perfofwancc  by 

means of an air-swept milli 

Working time (h/d>l     22 
(d/week)l       7 

Raterial! fed (f)t    Limeitone and »ari, 97» iron or«,  2| •—«tt«tl 

Feed grain lise (mn)t    Limestone «ml »ari, 0-2©| ira« or«, 0»3Of 
bauxite, 0-30 

• • •    '  •        Feed m<5i«ture coritent  (ft KO) i    4-f 

lfcrou#»put (t/oh)l     95 

Bnd finen«««i    12-140 rcaidu« on 4 »900 «Mh/oi 
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Alr-TPt  mili 

Th'< raw fri: : ir- Wl »ir-n«vpt, -nr-<-haPik)..r nil. f\,r .^rth ,rar iriv v. i 

•v>iifi.-rto.j wit,h !h. Kiln ani a hot ,>as *nn.-ra' T r -ak- ^ if th„ hot ;>s,.- 

f »r   Ir.yiry» •«••   raw ma* «rial. 

1*" mill hau UK    following fo.-hniral  ap.-i fir-at i m^i 

Output!     ir,  »/h 

Inside   iiamoter  of rylindorf    4,? m 

length of <\ylimWl     ,'.«, m 

Ttiiokneas   if  cylinder  plal-l     }fi mm 

Materiali    SB  boiler plato 

Diameter of nenk-boarin^ trunnioni     2,000 mm 

Speed of mil It     15.5  rpv/min 

•umber .>f pinion «haft  bparingoi    2 

Power requirement  of milli     1,400 kM 

•«ceooary (grinding media ehargei    106 t 

Lining of end  Mallet    KKD oil-hardened 

Lining of cylinder 2,500 MM    15 I90 

Lining of cylinder *>,000 wit    Simadur 

Auxiliary 

.1,470 .      . 

27 

ML 
of mot of (rev/min)t    990 

fmmr of aotor (kn)t 1,700 

to fc« 

•root «4. 

mi »ill AM Mfftrwi fro» lining platen of an inferior «vallty, vaio* 

ém to th« very .»ort ««livery tiM.    In the Boantiae tao ouaoiUr 

• MM Mt  of lining »latea, tat theo« »latoa have M* yet WM 
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:L"     '•       "i:;'u,,"l'"i''«;-t'     r-.í,-.  1   -„níil.  r-iK.-    ir.   ••       rai-,v   B, :»*   ,.. 

•J' r •iar-V  ••••  a:i- 

:?*   "V-ri:iif   •>•    r.t. *ti--    *ri'   impara'  >r !;aa  b< • M   jammed 

i'. 

1 i? 

i n f 

i-    t r.   'i..    ..-rit   a. para'  ir   u, i   ? t. inI• *f   rf.vh 

for 

"*"'   '  "" vi ' i-"  ¡r  :-'"P   i.'.   '(••   t. - j," ni'jiu..- ai.ir;  ani   tt..    w iftf,   !"• . .J.r t'-r 

TEPOL  rr'''t:- at • r«     I'   J     ' i   t t , r, '• ir<    K.    ,IVí «»-»v i      > 1 *     *•     "     - '     '    '' ••'"'    e   divisaci.    •<>   .in«    a  ;'IT"W ••orivvr 

'•al   >:' an air-rlib   -M.¡V. ;;,,r, 

R'.-arlin,- naint-nv.r,   of  thr  ^rit   «r-parator,  m^-hoi,«  ar,   provided  only 

K-   <oT. -ov-r,   y,', i-h   íP  no*   - ,v/  pra-ti-al,   ¡un,-,.  w-liin^ wi L i   havr  to  bf, 

-.-.  *i.-  inmr  .-or...    A nan-^Ie  aho,iM  br  ffi)|rll,   in  th„  mQRt   guit<|t)lr   poaiUon 

th<=  abov—fn.-n* ior.' !   r- fair  w Minf, 

Th^  'xpprt   hai  no  nommmt   to make  on  the  cyclones. 

Circulating air  f^ 

nie circulating  tir fan ha« the following «pacification*! 

Air volmnot     ?}0,000 m^i 

Air temporaturei    90°C 

3+atic  pressure!     58O mm  WO 

Power requirement!    495 kW 

Power of motori    65O kW 

Speed of motor»    985  rev/min 

Air»«Iide conveyor« 

An air alide ie an excellent c'oav.yor because it  oonm'iiHli alactric 

power and hM no moving part« exc.pt a «nail hi^-pre..«• f»,  500-cOO •» ». 

However, the material transports UM to be a fia«, 4ry p.*., ^ ppeferMly 

•1.0 hot.    Otherwise, tremendou. problem, can occur, ai ha« happened when *ol«t 
or coar«e material ha« entered the air alide«. 

SAuU^I 
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-!   < •,   provi !•  i   that   tí.-  >i I, 

'  '•    n. 

raiiHun    ,-on<„rit   „,.  tho   ,.nwPV.rirll   ...   ,   tifii    ,..,,    .^ 

'»   ie   «p.-r.vin,- a'    .',;.    •apa.-i'.,. 

"!*•    f-.^ni<-il   nj.r.ruî-i-af L-.nn  ''„r  •-... i   ,.    «,=.   (. ,,   rnf,.r.  „ ..   ,, ••        '"a-   '¡ri-rat'T  an   an   fol.'oW;?| 

Caparut.vi    4  x   io'   k-al/h 

0m:bu8ti.n  air   fin,   -apaci ..,;t     ',-00  ""/}. 

Total  proMuroi      «0 nm  WG 

Power of  motori     %5 k.M 

3peH  of  motori     -\ »00   r-v/nin 

»*  -iprrt   re.omm^l,^  that  a  nand-by hot  ¿a. generator of th.  .a-no „i3, 
as the existing OîIP bo  provide. 

BaW mea.1   blending and  «tory, depurtm^ 

Th. finished r« meal  i. transforma from  tho raw mill  to th..  blending 3ilo8 

by «n air-lift. 

»• blending ** 8tora^ ,laBl  c<M1.lit> of ^ ^ Qf ^^  ^ ^ 

-   tipper and a lower «ilo«. '   I„ the  Wf(llc the ho»V»lWV¿e. plac/aft-V 

«Mch  the homo^ni«* raw meal  1. conveyed to on. „P tho lower silos for .toring, 

ready for UM.     Between the upper and  lower .ilo» a   eros, conveying ayatem 

ha. been intalled, but  fro» the lower .ilo. to the re.pective bucket  elevator. 

there i. only one-wajr conveying.    Fro« the bucket elevator the raw meal gue. to 

the prehopper for the weigh fe«l«r. 
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I'ti-      '.'ir-    i  «•.<•*- n i r/in..- :y. ;:t • n   i:'   * v>  •   ir-pl i ,.:i«    t    uì,\   obsolete.     T")a.v  wri- 

•' - '" 1 • •       '•"   "••'   'i:-     v."u'.ai .-,.'<'I;    i."   Kfrvlifw* i'h;wib'Trt   arvl   "'"mri'M   flow"   .r/atcri-.;, 

• '•i'ì    '.i        :    • •.    l\      f •  r-'i' i ";   •'   r    ••..fil    ,•   ìV.;,      Î'K      -i<ì v;ui' a.-'>      >:'   í í; .-:•!• •   .•,..:< •••if 

i:"   + í "i t      'i'.,,-   orif    .úii   13   r--¡:iin'l   in   which   ¡Mor-i-.    -ini   t I. r; i: nf' ar "   p-rf ornv.l 

.ú-.ui t ari'- 'is'.Y. 

In ir.,.- <"Iíí'' , a p'ant to M« tul Un- raw raterial ¡.i t>- fon- th^y COPIO to th< 

raw Tí il if n:',.':¡*ial l'or i ;'io<icrn iry-procoas <-orr.f>nt. p i ant . Unfortiinat <- l.y, 

•h- Hora  I ".TTif-n*   Plant   is not   •• ¡uipp.^i with auch  a pnbl online plant. 

TV-hnieal   lata for tho homogenizing dfpartment   ar*- as  fellows! 

Work in,» periodi    Deponi in;» on mill  operation 

Conveying capacity I     UO t/h 

Capacity!     ? x   i,000 m 

Di acharar    -apacityi     .' x   ¡lj t/h 

Pneumatic  raw mral  conveying avatem 

The  finished  raw meal   is convoyed from the mill to the blending »ilo»,  a 

distance of 70 n,  with a pain in hei^it  of 60 m, by two air-lifts,  one for each 

silo, each with the following specifications! 

Capacityl    115 t/Vi 

Root« blowerl     2 

Intake volume!    120 m" 

Power requirement!    118 kW 

Power of motor!    132 kN 

Speed of motor!     1»480 rev/min 

••flte «tMtft conveying ayate* is*ii*ple tò operate' ani ana low invest meni 

co-rts, but a large and properly working filter la eanential in order to dedust 

tne large anount of air tranferred to the alios along with th« raw meal.    Hie 
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.-mmimption  of fleet rio  ener/y   is hi(*.    Alternatively,  bucket   piova-i ors  r;oulri 

hav<   been installed.    Their investment  costs  ar^ about throe  times as high,   but 

-msumption of rlentrie energy  is very   lowland only  a amali   filter is necessary. 

Homogenizing ailoa 

Since  the homogenizing system  it, of the  intermittent  type,  the homogenizing 

ai ln8 are  situated    >n top of the  storage silos so that the homogenized raw meal, 

after about   40 minutes of aeration,  can be easily transferred to the storage 
silos  situate'] below. 

The homogenizing,  or blending,   silos have the  following    pecifioationsi 

Inside diameteri     12 m 

Iffective height!     15 m 

Capacityi    1,500 m3, or 1,500 t 

Aeration area per allot     97.5 m2 

•umber of screw compressors!     3 

Suction ratei    42 rrr/min 

Presaure difference!     15,000 mm WG 

Power requirement!    100 kW 

Nominal power of motor!     120 kW 

Speed of motor!    1,480 rev/min 

The CaC03 content  of the raw meal fed to the alios should not  vary more 

than -5^1 after homogenising, the variation should not exceed Î0.2JÎ. 

The two storage silos have a total capacity of 2 x 3,000 « 6,000 m3 equal 

to the consumption of 3.75 days of production of 1,000 t/d of clinker. 

laoh of the storage silos has the following specifications! 

Discharge capacity!    75 %/h 

•unbar of loots blowers!    2 

Suction rates    6.2 »VBin 

Pressure difference!    6,000 MM HO 

Power requirement!    8.8 ktf 

laminai power of notori    13.8 kW 

Speed of notori    2,940 rev/nU 
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Wan .-':íP   í'ru.   II   s   T'v   g   (. -   t'-iiSt    'h"  a>Hif i<>rtai.   t i'-rvlin/' air   lurin. ri Ixn. 

0 )r;.Eri'33(>r   four 

AU   -• ifipr^f.TT.'  ar"   Loi-at^l   in  on-    blr v »m,  clos'-   tn  ?h"  ' ICI  ti-'iiui)' ani 

.••ira."   i'ilofî,     Tn  3'ippl.y   th<   rooir  with   '-lean air arid   Huff i"i<nt   »ir1   f .r  thf 

•oolirw -"»f th>   notors,   ffin^  *'',h   tri"   •''.., Lowiiu; ¿;peoi i"i<-at i-iri.-t  an   pr">vvl*"'i| 

Air capacity!     ? x   \j,çi00 m /h 

Power  requirement!     2 x 2.9 *^M 

Power of motori     2  x  5«5 W 

Speed of motori     1,500 rev/min 

Air capacity of roof fans!    2 x 9»100 m ^/h 

Power  of motori     ? x 0.9 kW 

Conveyors 

The conveyors consist  mainly of 315-mm-wide air slides (110 t^>)  e*c**pt 

those  from the blending silos to the atorare silos,  wlier*  500-rw-wide air blides 

(300 t/h) are installed.    Raw metti  from the storage silos to the w«i# feeder 

for the (VOL preheat er is lifted up 19*2 » by a bucket «levator, one fer «aoa 

silo, with the following specifications! 

Capacity 1    90 t/V 

Centre distancer    I9.2 • 

Width of bucket st    000 SJR 

riH 
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.'if 

t   :   i' ' 

I.     M ••.•• 

!..       '       ' -M        •        .   .   •   r        •  ; . .        I.  , 

it •   -.1 i ,     i-r-if«    ; r-r,p   r ,./ i :" 

'   '"'    J' 'ir.' .•    ir.   ' t. L.-    u ; i' ' 

•i-- . •••   .•   .1    ' i.  ;    r        •   ir •   ':| 

(*)  Fr-ívi i.,   «h,- 

•I* '.-,' i ' ! 

w-  1  1:    •"•••• i.  r   :ú' h   -i   -   ,r.     -vi 

(b)  Pmvt |.    -h.- (MBPOL  pr t.-v • r  ¿i»h   a   .ir'' 
•   ' i   , • I'm. .-, ,-i'   ' r,    * ,fj 

•IT" 1 ': '   ¡     i.!,' .-| 

( i)   MHi--.    <í . 

(••)   Itiv o* : i...-a' • y MííI i '. 1». i'-f   -'.jr  an  • ""<r^n 

(f)  Provile   the fari  b-t.iril   the   •!•":! r >3t at i • 

il-i' il:. 

"i.    '     1'.   'T'i'   r    '   )   K>''-p   1 '" '•':    '"")'•'   'f     U¡ I    a\   »i i    ri.    - 

i    'i¡ i.' 'i'  w   ,áth   i   '^:u,i'.. 

Th< tí,   riras ir-a   ,'hi.^i   i,,    .'in,   t  )    :-iir;'   •> it .     »#.• u   the  {.-).•-a* ^r   r^-.'iv- - 

a   r.-,-ilar  í---.-iir»f-t   tr.-   >: . ink, r  product i .r.  will   :•• r f airi 1 .•   r> a.'!,  -vi-    than 

i,000   t./i,   i    >   nat  i.-al..    ••>re   :'i..¡   and  rr..)r..  r. it    -link.-  i'i.1   ,;.    ,-,   -ur-'d.     It 

•houl.i  »la    be  point- I   out   »hat   nobody at  the  plant,   is  "vii;i.ar' witt,  the ŒEPOt 

•./••«m,  «o the human  factor will have   'o be  taken h- avi.,   int . a-u>um   in mi-M- 

taking improvement«. 

Coment  mill department 

The new cement  mill department  consist« of two oloaed-oirouit,   "».O-tn dianetcr 

* 11 m two-cha»W tubr mill.,  each with a capacity of  }2 t/h of Portland cr-.ent, 

3,000 cm /g llalne,   fed by 96f. clinker and 4* *yp«um.    fach mill   is equipped 

with a 1,300-kH woior.    »e open-circuit  ayate* is a common and proved ay «tern 

with water injection and an electmetatio precipitator.    Therefore, thia depart- 

ment  should be able to run properly. 

•Vvertheleaa,  one point  should be noted.    The clinker it fei to the mill« 

»y 14 electronic M1# feeder« each with a capacity of 4-40 i/h and situated 



A   'r..-  open  -. -. i ri -: • !?!••.     N   i-all;.   » -ach  ";i i 1   should   b*    provided with   only 

-,     «• i *   »V.-d.r   •'   r      .ir.-    •     f, i   i  '• TP'1'-   '!'   'HI1'M- 'm»t °l v   'W-»    ''"»prioit.v   ahr.ve 

...   .. j   ;   inlet.     :    "ali' tir.   •'.   ir-v-ai   .if   '  .-l.v-tr ni«"  w i .-ih   f.o.i.-r:! will   n^ely 

i tp-    • r-rri ndo.i.-   ;•   il.'ip   ''>i   MM-  • ie,-: n. •-, a-u-, and   ti.'   H"'--   T '" • r • rit   plan*    ip 

•. '«  haf>  had   '.     •   .''•r     i-   • m'ino^r. 

,',iirr   it   is  hard   '  >   - • iifv   auoh   3   WFtein,   the   i-*aff  wi:i   hav-   r-   ">p.   with 

; „:':';.• t'.tii s as h-'Pt   th">    -an. 

raking and  loading plant 

TV.»   packim- ani   load in,* p>.nt   consirtts  of  ? x  SOCO r>     si Ion,  <>aoh   1? m  in 

•.îTJ't'er and 40 •" h ;.•$!•     Fror-   these   si Ion  the  comen!   goes  either  to the  two 

ROTO packers, each with a rapacity of 100 t/hfor direct  throu^i  the two balk 

loading stations, each  with   a capacity of ISO t/h,   which makes a total capacity 

of r>00 t/h.    The   t ilk   loaain,* stations have  n« vor bt-r-n used,  since   io special 

bilk   --mont carri»rs hav   been available.    It   is  s+ill too  early to judge 

^rations,  since  ad juatti'-nt s are  at ill  being nati'. 

The  spilla^   caused when  paper bags rip has  born considerable,  but   only 

--ply bags are used.    For such thin bags the machinery needs to  bo adjusted 

precisely.    Putting cemmt   in paper bags should be avoided as much as possible. 

It   is a wasteful  practice.    There  is not  wood enough ill the world  for that  pur- 

pose.    Small consumers will  quickly learn to use bulk cement   if they know,  for 

example,  that  they can get   100 kg more cement  for each  1,000 kg they buy. 

Proposals for iwprovementf 

Three proposals for improvements in the Horns I Cement Plant  are presented 

below. 

Alterative I 

Location 

Mew cruarry 1 

3 
1 

em 

stationary crushing plant, 500 t/k 

30-4 off-*i£iway truck 

luster belt conveyor, about 2,700 n loaf, 
800 na wide 



- '.•> - 

nation 

fa'; tory Complet"  pr't.l-n iir.,'  p,ar/   ".- •••/' r< •!   bv 
roof and 3uffL-i<n'   :'.,r t..,n> kiln:-,   * o* i4 
clinker pro i ir" i m,   ; f - ^ »/i; , xiá+ irir, 
hoppers and  f'f. ,j..r ;i  «     ^   ^.^ 

By-pass installation   in- i .¿.ti tu', 3i l'i  for 
both  kilns • ")»«'tfi( rj   (•.uirn'ia!   for- Kiir.  I 
hu't ma'/   t"•  not   fir  <i in   II 

Clay  crushing ani   iryim- piant 

Lift   for th<-  (Î1P0L  pr^h^at.'T ani  .ùlos 

Complete  ovcrhauì 
modificat ioni» 

''   th ;  oM   plani-   including 

Alternative II 

t-oclUcn 

Se* quarry 

riant 

Humber 

Stationary crushing plant,   r;00 t/h 

30-t  off-hi^iway trucks 

»ubber belt   conveyor,   about   2,700 m   Ion**, 
800 mm wide 

Complete preblendin^ plant  covered by  r of 
•nd sufficient   for both kilns,  total' 
clinker production,   1,330 t/dj  existing 
hoppers and feeders to be used 

A special arrangement   for removal of fine 
du»t  from the electrostatic precipitator 
for kiln II;   for kiln I provide only one 
(the last) chamber with collecting and 
emission electrodes to remove alkali and 
chlorine throu^i  the  chimney 

Lift for the CBPOL preheat er and silos 

Complete overhaul  of the old plant  including 
modifications 

Alternativ. HI 

fte cUnker-frindin* faciliti« «nd the packing plant «applying clinker 

fro« the new Mom« II Cement Plant would be used,    »en the existing raw material 

store could be used M the clinker «tore,    »e two kilns, preheat er« «nd raw 

mills oould be offered M » bilateral mid to some less developed country, e.g. 
liger. 



.TCP nKTBIPTTON 

F03T   'ODE 

FC .IT  TITLE 

r'T^'    "A7I0N 

F'TïPO.'E OP PRO.riíT 

:>•".-iE.; 

avkLincmcn 

Is/LIB/v/^y'.i-O /r 

Sxp^r*   in ('• •"- Mt   Pro.i .'t t.Ti   MI i  »a.-'   r*   .3 u>--rviai- n 

.'1.x   r-iin'.'.i-'  ;wi'r.   ' h r> •    r m'Kp   • *• • n¡ú >'¡) 

!!•••?,   wi'\.   ' r-:iv- i   wi'hin  t r.      ••ui'r/ 

"" '   intro'iuiT   last in**  improv "•• -i* i>   in  '   <     •••••r,'    iniiB'r, 
••:  thr Litvari Arab R.-j-.ifciir 

Th.    • xp- r'   will   h>   a^iùiTc i   *  *   t fi» -   ìov» "WX'T'    >*'  »h* 
Lit.van Aral   R- pubii"   *o affisi   •>,••  .••^mr    irvljpt r.v   in 
iprrmìint' lo<-al  know-how arvi  training   >f personiM'l« 
3p' --iri'-al.,/, h<   will   b" >^xp<  ••• 1   t.->| 

(.)   Assi.'*   •(,•    !>ac*')i,.y  rvip-iriir' r.-*t i >n   ir,  ^arryin,* ->ut 

lail.y   lut irr in  »he fa<*t j^i-ai 

(?)   Assist   in establishing "¡aint • nari'-' *' in<¡*  suvl 

divise  on spar«    parta   r<  |'ûremrnts| 

( })  Assist  the factory administration in obtaining com- 

petitive supplies of Dpar<^ parts and equipment  needed 

in the factoryi 

(4) Train local p* reoniìf 1  in asauminf* responsibility for 

the above-mentioned 1uti*8| 

(5) Advise and assist   in all  aspects within the expert's 

competence and expérience» 

Mechanical engineer with the  relevant  experience  in 
cement   factories 
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wmcimcy or KILN DWAHMEHT 

100^ fffi'ifHcy b»8»>il  ont 

Kiln «o. 1       J30  lay«  «   V» t/i 

Kiln lo.  ^      }*) iay«  x  1.000 t/d 

?ot»l •  100)( fffioionny/io months 

üinkrr .'rodu'-tinn, January 

Kiln lo. 1 (00POL) 

Kiln lo. 2 («POL) 

Total 

- June   l.»"?*) (tona) 

EfficiMio iùà.A\i m ma • i? 

Annual capar it 

110.000 

4 Vît 900 

32,5«5 

104,431 



al^'ndijt  .{ 

January 

P'^T'iar.v 

Mar-i-h 

April 

May 

Jiirn1 

July 

Autfugt 

September 

October 

November and 
Decomber 

1975 

January 

February 

March 

April 

"ay 

June 

!>ATA ON HORS 'ÎEBWT RAN? WT ;fi WTBNrnON 

^1.   ;.    pr,.)ir.tlon  iV1,,   . .r;ri,jlfi.,.lt  rriwrrili_   „o. 
January   1 » • 1-j iri.    , •  ', 

Pf'hiu.-t. ion       W   r k ir,c 
' ''   r*!tw m»"ai     ! j.-)*• 

(*) (h) 

II ^rly 
• Jt put 

it. A) 

Er,--;/ 
'•'m.rn'ipt j on 

on 
'•,"'00 

)\< <". , Vir WfL;i j 

•onsumpt i'm Tif-rsr / 

M,4» 
'V52 

6.155 

12,700 

13,440 

12,010 

13,642 

15,900 

I?i510 

4,900 

cjfO 

vn 
277 

5V> 

481 

406 

460 

469 

42? 

170 

24.0 

;"•>.> 

>?. î 

2',.7 

•V!    o 
<•• I • 1 

29.6 

29.8 

29.8 

26.6 

28.8 

V.»4, »90 

2'4,4 30 

282,580 

394,550 

355,170 

307,200 

302,190 

261,770 

278,390 

133,040 

29.4 

28.4 

45.9 

jl.O 

26.5 

28.O 

22.1 

1 '.0 

-? 1     K 
'•'•»J 

27.2 

Figure« at ill being prepared. 

143,297 ton. of raw meal were delivered from the new li 

-A.i 
77.5 
-/8.0 

-/8.1 

y 8.1 

-/9.r> 

-A. \ 
-fK? 

-/11.0 

ne. 

7,000 438 

5,251 297 

3,796 191 

12,418 543 

9,699 411 

5,509 237 

Total/avrà«»      43,673 2,117 

16.0 

17.6 

20.0 

22.9 

23.6 

23.2 

20.6 

47.9 

44.9 

39.5 

24.7 

38.5 

3O.5 

1,567,720 37.7 

Sojaöl    Monthly report of work, «anager to general manager, KG. 

new raw 2^^.^l/IÌL"' 1ide'i«nwi-    *»» -•! «• *> -upplied from the 
by 8Í? 4 900 ¡aÍi/o.^ Ä* •*•'•' 0<m*«»rtion *°»M not exceed 18 k»A 

and the"ïë 



i\ i      >n¡3i*mpt i.>ri,   r-iw     i 

(•O :•/>) 

!<• .• ,,. 

¿-.Vi i' "   ri 

*./t ) 

K>0 

.  í '    ' 

l!. 

/ 
'    .#* 

HH.) 

) 

« ..--uír 

a. 
k'T and 

:,IXK) >"0 tì.o 

,coo V -"'.O 
• • v ' ... 

••,'iOO •-• • »S.1 

Pif'uf-.i stili   t.->in..» pp par  I, 

... -/   .. 

• .0 -/io.: 

U.H -/''-' 

Januar,. %0e5 

F-- ir'.ai.v -J,VX) 

March 4",294 

April 2,^25 

May Ì7.899 
Junp 24,217 

Total/ 
average 1Í5.490 

''•ir 

177 

u 

2S1 

1,412 

10 i. H 

84.' 

>8.4 

';6.5 

"7,4 uj 

?.V:,10^ 

5Pi,ur. 
(4, <00 

449,2 M 

2¿H,8'K) 

1,749,099 

1' .2 

1?.H 

12.3 

24.S 

U.9 

15.2 

'..>/l'...4 

2.j/lf.,l 

U7/17.Ì 

15.? U5/-í»') 

Performance guarantee  for raw mill Wo.  2 In the nry  lir^ 

Capacity 95 t/h 

Peed  aizr- 0-20 mm with a certain  portion of ovfrsizp 

Peed moisture content Maximum 7^6 

Residue of raw meal 12-14¿ * 4,900 moah/cm2 aoconiing to DIM 4I88 

Specific energy consumption       22 Wh/t  raw meal 

Hotel    lesici ue on 900 mesh/oa   seems too hl¿i, which makes free CaO in ta« 
clinker hijt.   Please check with contractor. 

•üHaBBii^aiauiiai IMMM 
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•f-viu.trv    i  ' 
i   i 

K. 

f vi un t . 

(*<»*> ru .-ir, 

Äir-'l, 

( pr-'U-.in.-ir, 
'vi'rti.vu ) 

April 

Jui- 

J'Ù.V 

Ausist 

Ootober 

Mov^mbf r  vi i 

ï)er,*mï*r 

11 
ritfnittpt i    fi 

±J  J¿1 

,', rtrtri 

fl.OV) 

8,1?' 

7,7*4 

3,002 

H8l 

•j06 

88 

866 

«6 i 

8?6 

841 

B>>4 

-44 

Piffurpa stili  brin* preparivi. 

Ö7.2JC    ( 100*5 run fao+..r 

Total/av.-ra#s 6«,580 >,[% 

Wrriclmry   « 81.£    (1005C ..ffioieiioy 

Run factor 

mi 
January 

February 

Marga 

April 

«V 

Jim« 

0,906 

3 M) <la.ys  x 

3»  lays  x 

5,836 

2,251 

5.Ä32 

7.638 

6,334 

4.694 

Total/Wera«e  32,505 

•fflalaacy - 59.80 

RUR factor « 75.5* 

lejEoet    Montai/ report of »arta 

704 

319 

641 

768 

649 

4B6 

3,567 2.939 

•i *  •.* 

,o.-' i 

:,4'.4 

:,4'0 

:,10 

'-.4- 

!,4  ^ 

:,4io 

i,vo 

•; h = 

108,900  t/a) 

,)20 h/a) 

1,064 

969 

887 

904 

913 

1,41? 

1,344 

1,440 

1,370 

1,387 

1,446 

996 1,400 
(85O ' guaranipe) 

r to flener»: manager, WSC. 

mimt - o&f"*** *"*"lu i^Uf ~lui "1 • *•*• «"»»A« — ««« 

1.96 

2.00 

1.4? 

1.79 
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Tit !• t.!; >- •" l< 

It. 

M«" K'iíii   a 
pri••<•   i¡>   ; 

nr .Í . 

•   ! Up", r. 
r-' Tit :%,»• 

• ; 4Ípc" n* 

I jipn. nt 

m ' • • t -,••-,. 
pri   •>  M   (. 
tot.il   pri 

M« • -h \¡\ i   i, 
f.o.b,   pri 

11--'  -r-i. 
f.'.b.  pri 

H-'-hanicai   . .{Uipr<-nf   f.o.b. 
prie«  as p. r-'-f-r.ta^  üf the 
total   ".o.b.   pri'-o 

Ilfntrinal   .>,riLpmcnt   f.o.b. 
prie*  as percenta*f  i,f total 
f.o.b.  pri'->> 

•*>oh*ni.:al   spar*   parta  f.o.b. 
prie« an portenta#r  of 
«eoaanit-al  equipment   f.o.b. 
price 

llectrical  spare parts f.o.b. 
price as percentage  of 
electrical  equipment   f.o.b. 
prie« 

Ut,-»  ..   r, 
II 

.it 

i 
LD/ke 

•A* 
Ll)/k* 
•A* 

< 

< 

it 
Civil works price an 
percent age  of the total  price 

•rection works price as 
percentaje of the f.o.b. price 

Irection works price as 
peromtags of the total prioe      % 

Specific erection price U>AéT 

•A« 
Transport pris« as percentafw 
of the total  f.«.b.  price % 

Trsasport prie« a« percent««« 
of the total price € 

Specific transport  price ID/kg 

•A« 
Depreciation eost of the 
plant for I5 ja*r« ¡j^ 

•A 
rat«si    1 LB - Kr lê.32 - ¥ 

ALPHA 

1.0* 

0.>4? 

7.84 

76./3 

10.7 3 

13.97 

16 95 

35.48 

46.75 

17.65 

0.442 
1.49 

19.74 

7.46 

0.197 
0.63 

3.120 
10.55 

URTA 

1.13'« 
3. PS 

3. L00 
0. i.\ 

3.4< 

lì.) I 

14.00 

16.10 

JAOTÍA 

'.H4-: 
i :.,'8 

. 70 

41.25 42.62 

42.0? 36.91 

16.37 13.78 

O.483 
1.63 - 

8.75 16.82 

3.41 6.28 

0.101 
0.34 - 

3.yio 
13.22 

4.120 
13.93 

14.20 - 91 7.94 . § 3.3« (4 Appil 1975) 
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Alpha 

âlpèa LB 46,821,259 - §158,255,855 

fcU 10 5*,647,406 - §198,226,232 

U> 63,635,582 - $215,088,267 

Beta Gamma 

Subject  to escalation 

Partly (46$  firm price 

10«, 

- ?00 

- 150 

-100 

• 50 

Firm price excluding spare parts  for 
the »echanical equipment 

fccfc-H. rat., (aprii 1975).   L» 1 . Kr 18.32 - • 14.20 . BR 7.94 - t  3.38 

If.   f*al pries fr«, tfc« t.Msrers submitted to KG on 
15 Atril 1975 r«T N«M II c.me*:  Plant 
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