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Explanatory  notes 

The   following   abbreviations   have  been used   in   this  report: 

FM'' Ethiopian   Building  Materials    'corporation 

MTF'Y metri-    tono   per year 

Mention of   firm  names  and    -ommen-ial   products  does  not   imply  endorsement 

of   the  (Inited Nations   Industrial   Development    "rrani zat i on  (ííNII>  ". 
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IIHOÜ  UCIIûl 

Aitar tha   ovaxhaul of tha axiatlng oamant plant in  Addis  Ababa last July 

{\¡.iLbO-m,j.umLoaf^t.^ twoaa« obvious that   a na» olirUar production lin« 

•hould ba   build   up M soon at poasibla   and  aa cloa«   aa poaaiblt to the 

raw aataxial  dapoait«. 

Io 19*7 an  investigation of llaastona   dapoaita and  plant  aita« has baan 

oarri«d out   by  a Cmadian oonsulting, oonsortiua and   th« aaln part  of thia 

study la atill   of high valua and vary   uaaful. 

äaaad  on   th«   Canadian study th«      Government   of Ethiopia   ha;;   now 

intended   to   build   ,1 cement  plant  at   the   New  Mughei     <pi,\rry  nbout 

MO 1cm from  Addio   Ab;it:,i.      The New Mugher     limestone deposit     h;u;   i 

proved  renerve   of   ?\ million    metric   tons,   bared   on  4l>}   m  oí'   core 

drillin«,«,   anouaih for 300,000 tona of  camant for 50 y «ara. 

Various auppllara of eoaplata oaaant  pianta bava baan aak«d  to suoait a 

Budgat irropoaa.1   for a 300,000 aatrio  tona par yaar  («IPi)  o«a«nt plant. 

It hai baso aon¿ixa*d that aost of tha   aakad ooap-mi«« «ill  b* abl«  to 

a ubai t thair  proposal  by tha and of  tha y«ax. 

Thia raport  is   ooncar.ntd alth a t«ridar  «valuation of ona only offar  froa 

a ooapany   in   th«'    German Democratic  Re pubi io, thua  a follow-up aiaiion 

«ill b« naadad   far «valuation of fur tha* wor« offara. 

Th« sucoaaaful «up, li«r will bava to provida th« Uovarnaant with sub- 

stantial fluar*oial faoilitiaa cova ri a* a eoaplata turnkey «up;.ly of a 

e«a«nt plant. 

Ih« Ethiopian  Build i .4, aatariaia Corporation (BüMC),   andar tha Ministry 

of Industry,  will undsrtak« th« iaplaaantation of th« naw eaa«nt plant 

•hioh sill   ba  «ha fourth oaaant plant   in Ethiopia.  Tha «xiating thra« 

1/ See   technical   report DP/lD/3ER . A/1 67. 
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c»m«ut plants have a total  rated oapaeity oí 40,000 • 70,000 • 73,000 - 
180,000 ÉtlrY. 

ttoat   probably a fifth cement  plant   , also  300,000 Miti,  »ill  be  build   up 

• lmultantous eitb tha fourth at New Mugher ae an extenaion of the exist- 

ing uira Uawa plant   (40,000 Hlvï),  whioh is the  oldest  cement plant  in 
Ethiopia. 

¿•L 8UMJUAÏ   0* J^*Dii4ÛS   KM CONCLUSIONS 

(a)     Hote  Oore  drillings    are dei.ur.ible  for  both  limestone  ,md  clay. 

About  80-90  • of   Oore drilling with   i  recovery  of at   least ')()%  i:; 

normally needed   for   each   one million  of   raw materi¿il   exploited   e.g. 

for 24 aillioa toas of lineatone  is about 24 x 0$ • 2,040 

• or eay 2,000 • core drilling needed. 

409 • eore «ith 60* recovery has been drilled. 

(b)    Plant layout «ill  have to Baton with the proposed plant sit«. 

(fiant sits 1 in the Canadian study,  1967.) 

(o)    3uüsoil investigation of seleetsd plant sits should be under- 

taken by the supplier aooording to plant layout. 



(d)     The kilo-price of equipoent   la wary  low,   aüout  half  of   normal, 

but  th* weight of équipaient   1« very do-utf ul and   will   have to 

b* oonfirsed.  A weight  tolerance of - 54 is recommended. 

(•)     The coat of erection is unbelievable hi^h.   Aar   for  prie«  break 

down. 

(f)     Total  inveetment coat will   probably  exceed  US< 100  million. 

U)     Crushing department should   b« situated at  the quarry and  tha 

crushed lineatone transportad  to the plant  site  by  means of 

a rubber belt conveyor about 900 m long. 

(h)     Pre blondin» of th* raw aatsrials is highly recommended. 

(k)     Raw mill départaient very  sensible  to molature contant  of  raw 

•atariala. It oould be a very  serxous bottla-neok   in production 
capacity. 

No auxiliary   furnace is foreseen for etart-up and   operation 

in th* rainy seaaon. 

(1)     Clay store capacity too high,   should  be reduced  to  90 days 

instead of 216 laya. 

(a)    Implementation tie* for ths  project  too long.  Should  be  re- 

duced to, say 24-30 son ths Instead of 40 aontfas after entering 

into ferie of tha eontraot. 
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(n)    Technological  gwat«»i,  folder 2.2, «111 have to be revised 

particularly «1th regard to itea 1 "Kequireaente «lieh aust 

be complied «1th by tho buyer concerning tho materials used 

during trial run aod purforaanoe test." 

It 1« reooaaended that tho supplier undertake« the entire re- 
sponsibility mentioned la ite« 1. 

2.01 alternativo Froaoeal 

Hegardless the future  supplier  of a eeasnt plant at I«« augnar 

it «ill take at least four years fro« today befóse  'inlsheo 

eeaont oan be produced.  The total lnvestacnt cost will pro- 

bably reaoh USf 30-100 million «eluded road building, «hleh 

•eans an «x-factory prioe of about 70-üO Ul$ per toa of easwnt. 

If ao substantial ohange can be reached la the eost of the 

Ne« tfugher oeaeat plant project It «ould be interesting to 

investigate, «hat oould be done of laproYeaonts of the esistine 

as dis Ababa plant. The writer «ould reeoaaead as followsi 

(1)    Investigate ho« auoh pualoe oan be added to the eoa» at el inker 

by grindlog separately pualoe to, say, 4000 »lain* fínese aad 

clinker to say 2900 Blaine.  After homogenising the ooaent oan 
be bagged. 

Actually the plant is manufacturing a nixed eeaont «lth 20* 
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puialo» added to the cllJfT and «round together. By Mparately 

grind l.i« it ni»ht be possibls to ad up to 73* pumice and «till 

have a    cry  good  can«at. 

This applies also hiahly  to ths sow Mu^her cement plant projeot. 

For this project th«  cement mill dspartasnt  should   be situated 

in Addis Ababa.   Punica «111  b« supplied froa Koka about 70 ka 

frea Addis Ababa. 

(2)    lastall a osa vertical  ra« «111 Inclusiva a ne« eleotrostatic 

precipitator«  conditioning tower and hoaoteniaia« silo. 

Us« existió« eleotrostatic precipitator as exit ¿aw by-pass 

»hich will  eliminate clogging of cyclones. 

(3)    Convert existió«, raw mill  to csaeat or pumice mill 

(4)    isprove further  the handlin» syttea of limestone  and  clay by 

aeaoa of rubber belts and reolaiaers. 

(5)    Develop a dispach systsa of csaeot io bulk.  10-toa container« 

»hich can be used  b.,   aoy kind of truoks, whicli  M   carry 10 tons. 

Suppose the addition of punios could reach say 50* and with 

s steady clinker production of 90,000 MTfï i he total csaeot 

production could reach 135,000 Mm. 

The total cost of suo h improvements would be  in the ranco of 

USI g-10 «11 lion. 



implementation   ti at «ill  be 12-15» months with ft* weeks  stoppa«« 

of the kilo  for  «witching o Ter. 

AdTttfltftála 

Mo  staffing problems. 

Good mechanics and electricians immediately  available. 

Air pollution  rt .acid  to a minimum. 

People  living  ^roaad  tha plant will   be very happy. 

US| 10 nillion loan eaay to get through development hank or 

bilateral  aid. 

Production costa en still be kept low. 

Extended   production after about 15 months. 

Dlaeitai.tH.ia 

Large auppliere of oejient Baking aaohinery «ay not be too 

interested  in auch project,  thus turnkey supply could bo dif- 

ficult to obtain. 

The plant la 14 yeare old, however, in a surprisingly good ahap«. 



Ill HAI tuxiiuus 

3.01 

Acoordin«. to th« Canadian study »f 1967 ta«r« i e plenty pf 

iiaoaton« suitable for th« productloo of Portland e«aant at 
th« M«w Mu*h«r daposlt. 

tio««v«r, only 409 a of cor« drilling« oavt boon don« with a 
r«oo««ry of »OH only. 

Moro  co-e drilling!-   will   have  to  be made ,iruJ   in   the  experto 

opinion  the minimum  requirement   is  about  7^0 m with  a  recovery 

of   at   least   QlYf-  if   nos ni hie. 

This   it-  essential   in   order  to determine  the correct raw  mix. 

3.02 £Ul 

Cor« drilling« at th« propoMd olay quarry at Hollotta ar« 
lndispanaabl«. 

About 150 • oort drilling with a rcoowry of 90« would t» 
the minimum requirement.. 
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3.03 

A« correction for the  lo« «11loa content in the clay it »ill 
be  necaaaary to  oearoh for aand   (100* liO-). 

3.04 gYlllil 

Gypauic of high purity  la available  in th» New Mu¿her area about 
o ka froa th« llaeatoae quarry. 

Yearly coneumptlon will be 286,000 x 0.04 - 11,440 tona. 

3.05 p"lly| 

Ina punica dtpoait la «Ituated  at Koka about 70 ka froa Ad 3la 
Ababa. 

ïearly aoaauaptlon la expected to  sa 28é,000 x 0.2 . 57.200 tona. 

A quantitativa and qualitativ«  imroatifatioa    should bo oarrled 

out.  It aay at pooaibl« to add auab aera than 20* to th« clinker. 
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1* PLAMT31TI 

4.01 BahmoìA   lava«tl*»tlan 

After • visit to the proposed  plant   alt« I and  the   llaeetoae 

«•posit st Ms« Mu*her on Saturday,  04 Movant» r 1978,  it has 

bssn ooaflraed  that plant sits  I is appropria«« as far as th« 

position la eonoornsd.  A subsoil investigation will  have to 

b«  oaxrisd out in ordsr  to «stimata   tha ooat of olvil work. 

How«vor,  aoao drlllia^s havo  boon don« for water  and hard rook 

has boon found in various depths froa 9-11 • approximately. 

4.02 Fl«»t   L»»«ui 

Ths plant layout proposed by tho supplier «ill havo  to bo 

altero« aeoordln* to tho abovo-sjsntlonod plant sits 1. 

Tho crushing department «ill havo  to  bo aove« to  tho  quarry 

and  eonnooto« to tho plant site  by aoans of a rubber belt 

Oonvoyor of :i; proximately   'Oi    m   length. 

It  Is reeesaended only to produoo olinker at New Mu«h«r and 

build up a elInker/pualoe «rind in« plant olose to  the market 

or probably extend tho existía« «11110* capacity at  the Addis 

Ababa plant. 
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V TECHNICAL       EVALUATION 

5.01 Quarry ¡marnimi 

This «qulpm«nt will hav« to  b« oh«ok«d oax«fully.  Th« «tight 

of  th« «quipatent is almost doubl« than nora&l quarry «quipmant. 

If possible   buy  this equipment  separately. 

$.02 iiruahlnf napartaant 

This d«partu«nt should b« situated at the   quarry. 

Capacity «fid  typ« oí orush«r  is appropriât«. 

Deduction should  b« done by aeaoa of a bag filter and not by 

cyoloQ««. 

Th«  olvil «ork sight b« vary ooatly. 

Ask for alternativ« propesai of a «obli«  orusb«r. 

5.03 1.1 — tuna   T»an««<i»t 

Transport froa quarry face to crusher should  be don« by scans 

of heavy duty Off-Highway Trucks e.g.  30 tons payload «ach. 

For loading of a 30-ton    truek a 5.4 eu.a Wheel Loader would 

be appropriate (Caterpillar 9MB, Beadles«). 

The crushing cepartaant should be connected to the plant site 

by a BOO-am wis« and about 800-900 • long rubber belt conversa. 
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Transport from quarry face to crusher  should  be don* by mean« 

of hsavy duty trucks e.g.  30 tons payload  each (Cat. 7b9fl). 

5.04 filar ftiMBflrt 

Ths distance  will  be  about 45 km. 

20-tons FIAT long-distance lorrits  (about  US« 90.000.- sach) 

would  0« appropriate as used  by the existing Addis Ababa plant, 

5.05 aiuti Irifunart 

5.06 

As for clay  transport. 

Th* offered  plaot layout chose a poor  prehomogeniiing system 

for liaestons,  olay and sand. 

It is essential  for the dry process of cement manufacturing 

to prepare  the ra« ale very carefully. 

Only the limestone otorage systea can perfora soas blending 

offset, but very poor.  However improvement eould be done  by 

building up stook piles consisting of aany laysrs.  The aobile 

and reversible belt  conveyor belt,  item 11.50, pos.  4, will 

havs  to aove  fast e.g.   30-40 a per minute. 

Store eapacity for limestone,  2 z a,500 t,   is appropriata. 

Store capacity for olay,  4 « 12,750 t,  is too big. 

2 x 9,000 t equal  to 90 days production would  be appropriate 

for the three months rainy season. 
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Aek for an  alternative proposal of a  circular prehoaoaeaialng 

plant for   integrated prehoaogenisln* of   11Matona,  clay and 

aand. 

Total atora capaoity ahould ba about 15,000 t and oaf or« the 

atore ahould ba a aaapla atatlon takln* 3-4 eaaple par hour* 

of receiving rat Materiale. 

>.G7 Kew Mill Dac.rt—nt 

The t«o-oompartaent tuba alll   4 •' i 8 • with «yolone air 

elaaaifier and  reepectiwely  a 1,400 and  200    kf aoter,  will 

probably ba  a  serious bottle-neek due  to  much more molatura 

contint in  the   raw materiale  than uiuoad. 

Thla system  cannot haadle «ore  than Ô-9* molature without go- 

in« considerable  down in capaoity, 

Also there   i«   not  ÍDfaeeen an suxllliary  furnage tor  etart-up 

It eeeaa sore  appropriate  to  apply a Yertical raw «111 whloh 

can handle  up   to  Ibi aoieture   oontent  lo  the rae materiale. 

Before choosing the allí aya tea It le eeaential to carry out 

auch sore core   drillinge at   the listatone   quarry ahloh amy 

confira a higher aoleture oontent than aaauaed before. 

5.08 Blaine   .»A   «^ftfa 

k 4,750 t etore  alio • 105 «u.a. aixlng eiloe a* the top la 

appropriate provided a gad)« prehoeofanlalng systea a* proposed 
on page 12 will   be applied. 
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5.09 feedin*   ta   tke   iMhiâtir 

Peedin» to tke preheater la performed  by Mtai of « Redler con- 
veyor,   20 - 100  t/h. 

Thi« feeding 8y«te.u  1« sin.pl« and   ap  ropriate.   ffowever  no weight 

tolerance  le mentioned.  Th« weight   tolerance  should  be  -0.2Í. 

5.10 

Th« one-strin*. shaft  typ« pr«h«at«r with two oyelons  stages 

and  three shaft  st*gee should bs  appropriata  for  th«  raw mate- 
rial« at 0«» Mu¿her. 

How«Y«r,   th« suppliers requirement s to reeeivin«, raw nix should 

APJ. be aooepted.   i leas« se« ?old«r   2.2,   T«ohnolo¿ioal  0uarantee« 
with «peo.'.al re»\ard   to item 1.1. 

A«Jt for an additional  offer for a 10* exit-gas  by-pas« which 

•ill  be indispensable  if the chloride content exoeeds 0.015*. 

Th«  connection between preh*ater  and  electrostatic precipitator 

should  be  improved.   Too «any horizontal ducts can oréate serioua 
probleas. 

5.11 lt«Tn 

A rotary kiln 4 •" x 60.0 a with 3* Inclination is guaranteed 

a daily olinker production of 900 metric tons at the altitude 
of 2,500 a abov«  lea-l«v«l. 

Thi« kiln la appropriât«. 



5.12    Coolar 

A rotary ooolar 3.a a* x 43.0 • with 5* inclination la *ffarad. 

Thia coolor la appropriata. 

$.13        Ulafctr atfl'tn 

Tha  tranapart of olinkar fro« aoolar to olinkar atora la par- 

fornad  by aaana of a ain*la bäckst oonvayor. 

It  is  rteoamandtd   to aaka a doubles lina froa ooolar to juat 

outaida In order to  kaap tha kiln running in aplta of a break- 

down of tha clinkar  tranaport or aalntananca. 

Clinkar open air storca capaolty 2 x 14.000 %  äqual to  2 x 15.5 

days production is  conaidarad as  vary lar«a capacity. 

1 x 14.000 t  capacity would  »a mort than appropriata. 

Ask for alternativa   aupply of a 14,000 t olinkar allo. 

5.14 Gliakar Kaolalaln*  and T»»nantt*t 

Kaclaiaine by aaana of plow raolalaar froa an open air atoraba 

la o&l raooaaandabla. k bulldoser will eontinoualy be naadad. 

In tha rainy aeason it can eraata aarioua reduotloa in ail1in* 
oapuoity dut to high aoiatuxa oonttat of olinkar. 

íleaae aak for olinkar alio. 
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5.15> Qypsofl.  QuariYin...   Iransport and atorra 

About 7  ka from the plant sit«  I la a gypsum deposit.   Roads will 

have to  be built   for  truoK transport  of gypsua to ths plant. 

The  propoMd gypsum crushtr at  th«   plant can be omcelled 

Gypsum aun occasionally    be cruahsd  by mean» of ths  lisestone 

orusher. 

Ons hour production will cover the  consumption of gypsum for 

5.5 days. 

Gypsum should be kept   in a roofed     store. 

5.16 Pumice   mUTlllai.   Transport and  Stu^i 

About 70 ka froa Ad J is Ababa at Koka there is a largo pumice 

deposit.   Ttale important additive «ill  have to be  Investigated 

carefully as soon as  possible.  It sight be feasible   to six up 

to 70% of panics with olinker provided  the pumice  oan be ground 

osparatoly. 

Quarrying and transport of pualos is oasy.  No drilling, blasting 

or ripping is needed. 

Ethiopia oaa save considerable foreign exohan^e by extensive 

usags of pualos. 

5.17 filial HUI BlBMlUBti 

It is rooosasndsd to build up the satire oeaent aill de pax tao nt 
•loso to toe aarket and the pumice deposit. 
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5.19 

Ih« offorsd olosed-eiroult osaent allí  3.» •* z 14.0 • with 

oixculating air separator 4500 la guaranteed a eapaelty oí 

75 t/h Portland oeaont by 2250 alala«  (cm2/*). 

loo ooapllotted installation fox producing auch coarseoeinent. 

AU op«n~oixoult aill would  b« «ore appropriato for  clinker grind' 

in«. 

•fbeu investigations on tho uao of pualoe aa admitir« ara finlsh- 

ad a aa* project should  ba carried out  oonoexniog a «aparato 

cement «ill department  situated o.g.   in Addis Ababa. 

5.18        Smat trifliBart 

Iba transport of coment fro« the comaat «ill to the  sèor» «ilo« 

1« MOBAAleally and appropriato. Knergj-eaYing design. 

Capacity  2 z »,400 t equal  to 13.4 day» production. 

It is appropriato aa fax a« no »eparate «ill log take e plao« 

e.g.  of punico. Otherwise hoaogeoiain* silos will «ava to bo 
applied la eonoeetion with two «ills. 

}*2o fimat flllUlg« 

As aush as passible should bo deliTsrad in bulk. 

Bag/bulk ratio e.g. 25/75. 



5.21 fram ItBiilv 

*o«sr la supposed to bo supplied fro« Addis  A.»*»« by « high 
toasion oTorsoad lino. 

5.22        flu amasi 

A. pxelialnaxy lav««U»atlon has o o al ir mod  that sufficient 

««tor oan bo supplied iroa «oils and the  near-by rivor. 

About 1.5 a3/t oeaeat «ill  bo  aoodod. 

¥1 SCOMQalCAL       IVALUATIO 

b.01 Cast  of louln—nt 

Meehanloal equipment ^I'TII'ITO*    k^   " **22 u**/kI 

Elootxiosl equipaent îloîj'lïo1" kfÎ    - 4'72 u8*/k* 

Tho Milo-price is alaost half of tho international prioos. 

On «ho othor haad tho «sight of aashlnsry is aero than doubla 

as normal  for a ooaoat plant    *"287"Soo im * *'A k*/X «•"•at- 
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• .02 Cast  of Civil   «nyi 

After a subsoil iuvestl6ation  af  the proposed plant «it« an 
estinate of th« civil »ork costs can ba dona. 

However,  drlllln^e for »»ter at  tfce plant alto have shown 5-11 

a depth to rtaoh hard rook.  Ihat aeans a relatively oostly 
foundation« «ill have to be «one. 

Itanovia» the  ceaeut udii dep.irtais.it,  silos and pacain* plant 

to Addis Abaca eould reduce  th«  civil *ark coats eonelderabls. 

A »uesstiaate would be about U3| 20 aillions, 

(for Dira IM»* *roJeot JSi 23 aillion»). 

6.03 tffllt gf SttfiUflH 

Carryina-out of ereotiou of the «lectrieal 
and aeohanical equipment, and direction of 
ooaalssloaln« us# i8,82e,590.. 

¡fQh prioe of aeehanieal and electrioal 
equipment USI 24,443.237. 

Cost of erection is »eneraly in th« range of 25-30* of the 

total ¥Qä price, that astas 24,443,237 x 0.3 - 7,332,971 of 
•ay USI 8 aillions. 

.isk fox a break-down ef the figure uS$ 24,443,237.- 

••04 Cost,   Inaurai»«» aad  f,.i^t   im.i.t   ) 

Cat prioe port of Assab is offered only. 

That aeans Inaurane« will have to be paid by the eostuasr. 
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6.05 Imlâlintitlnn   Tfa, 

Scheduled  implementation  time  is 40 worths from signature  of 
contract. 

The iaplamecitatila tia«  should   be reduced  to at  Itaat 30 month«, 

but it ai*ht   b« diffioult due   to poasibla delay   ii building the 

access   rood   to  the   plant   rute,   of about   6.)   xm 

l'ha project «rill c*ll  for u supplier'a credit of about US$ 100 
millloua. 

Interest during construction could reach US$ 1W0 nil lion« 
and «ven (tore. 

6. OP Co«t of Inf ritrae t^ 

The cost of ácueas xo*d,  about  »0 ¿ta,  1« eetiaated to US$ 10 
aillions. 

It is strongly recommended to initiate this road  building as 

•oon as possible. Othereise it could be huru to find a supplier 

VDO «ill immediately give a credit. 
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Annex 1 

'OB  DI1CRIPTIO 

POST TITLg, 

DUKATIOI, 

DAIS RSQU1ÄSD; 

OUTï StAIlOs, 

UUTISSi 

Qualifleatleaai 

Ceasnt Expert 

On« Heath 

As soon •« possible 

iddi« Abate«, with travel  within Ethiopia 

Ih« expert «ill  assist the  *lnisty  of Induetiy  la 
evaluation« a pràjeet to establish a coaent plant of 
300 ,000 tons manual output.  Ttaa Bxpert is eapeoially 
rtpuesteé to advise the  Government on th« technical 
part of the proposal. 

Industrial engineer »ith relavant experience  in cerneat 
industry. 

LAMUUAGSi English 

aAC&OAOUND 
läWOiUUtlOUi The Ethiopian Building Corporation is raaponsible 

for the operation ef three eeaent pianta in Ethiopia. 
The plants are  situated  in ftaseawa.  Dira ûawa and 
Addis Asaba with a capacity of respectively 70,000, 
40,000 and 70,000 aetrle  tone per year. 

In vie« of the growing deaand for eeaent, the  Klnistry 
of Industry is planning to establish new production 
capacity. An offer has been received  for a plant of 
300,000 tons annual output. 

Lasting th« necessary technical expertise to review 
the offer the governa«nt  has requested UMIDO to provide 
assistance. 
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Annex   11 

LOCATION OF QJIAHR Y ATO  PIAM1 SITE 

Gyps«m 

S\ 
* ÜmeSfOna.   Ne»   Mitxher   Quarrv 

J'roposed   Fiante   ,'Ute   about   1000 ID 

í rom   the   quarry. 

Preliminary Pioni Location 

Selected 
Alignment 
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