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Explanatory notes

The followirny abbreviations have been used in this report:
FRM Fthiopian Kuildins Materials ‘orporation

MTEY metric tons per year

Mention of firm names and -ommer-i1al products does not 1mply endorsement

of the United Nations Industrial Development 'rianlzation (INID ¢,
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i INTRODUCTION

After the overhaul of the existing cemeat plaat in Addis Ababa laet July
(UillO-m.ssi0a )}~ 2. veoame obvioue that a new olinker production line
should be build up as soon as possible and as close ae possible t3 the
raw material deposits,

l1a 1967 an investigation of limestone deposits and plant eites hae been
carried out by a Curadian oonsulting oconsortium and the main part of this
study is still of high valuse end very useful.

Based on the Canadian study the Covernment of Ethiovia hac now

intended to build a4 cement plant at the New Mugher quorry sbout

170 km from Addis Abata, The New Mugher limestone deposit has o

proved reserve of 21 million metric tons, bared on 409 m of core
drillings, enough for 300,000 tone of cemeat for 50 years.

Various suppliers of complete cement plants have been aeked to suobmit a
Budyet iroposal for a 300,000 metrio Sons per year (uIPY) cesent plaat.
It has been eonfirsed that most of the asked cospsuiee will be able to
subait their propoesl by the end of the year.

This repoxt is concerned with a tender evaluation sf one only offer from
8 cospany ia the: German Democratic Republic, _ thus a follow-up mission
will be needed fer evaluation of furtties wore offers.

The successful sup;lier will have to provide the Goveranment with eub-
stantial fioarnocial facilities covering s Gomplete turnkey eup;ly of a
cement plant.

The Sthiopian Building Materiale Corporation (EBMC), under the Ministry
of ladustry, will undertake the implementation of the aew oement plant
vhich will be the fourth cemeant plant in Bthiopia. The exieting three

1/ See technical report DP/ID/SER.A/167.




cemeut plante have a total rated oapaeity of 40,000 + 70,000 + 73,000 =
180,000 wlsY.

kost probavly a fifth cement plant , aleo 300,000 MTFY, will be build up
eimul taneous with the fourth at New Mughsr as an extension of the exiet-
ing Lira Dawa plant (40,000 &IrY), whioh ie the oldeet cement plant in

Ethiopia.

11

(a)

(b)

(o)

BUMMARY OF FiINDLJGS AND CONCLUSIONS

More oore drillings are desirible for both limestone .ind clay.
About 80-90 ® of eore irilling with 1 recovery of at least 90% is
normally needed for each one million of raw material exploited e.g.
for 24 millioa tone of limeetone 1e about 24 x 85 = 2,040

B or eay 2,000 m core drilling needed.

409 ® ocore with 60% recovery hae been drilled.

Flant layout will have to match with the proposed plant eite.
(Plant site 1 in the Canadian study, 1967.)

Suvsoil inveetigation of selected plaat eite should be uader-
Saken by the eupplier aocoording to plant layous.




(o)

(1)

(8)

(h)

(i)

(1)

(m)

The kilo-price of equipment 1is very low, avout hulf of normal,
but the weight of equipment ie very douvtful and will have to
be confirmed. A weight tolerance of : 56 Ls recommended,

The cost of erection is unbelievable high. Aex for price break
do'no

Total inveetment coet will probably sxceed US$ 100 million.

Crushing department ehould be eituated at the quarry and the ‘
crushed limeetone transported to the plant eite by means of
& rubber belt coaveyor about 900 m long.

Preblending of the raw materiale ie highly recommended.

Kaw mill departazent vexry sensible to moieture content of raw

materiele. It oould be a very serious bottle-neck in production
capacity.

No auxillary furnace is foreseen for etart-up and operation
in the rainy seaeon.

Clay store ocapacity too high. sbould be reduced to 90 days
instead of 216 daye.

Implementation time for the project too long. Should be re-

duced to, say 24-)0 months instead of 40 monthe afSer sntering
into ferde of the contract.
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(n) Technologioal guar .atees, folder 2.2, will have to be revised
partioulerly with regard to item 1 "Hequirements vlich must
be ocomplisd with by the buyer coneerning the materiale used
during trial rurn and porformanoce test.”

It is resomnended that the eupplier undersakes the entire re-
eponeibility mentioned in item 1.

2.01 AlSezaative Pravosal

Kegardless ths future eupplier of a cement plant at New Mugher
1t will take at lsast four yeare from today befose 'inished
cement oan be produced. The total investmsnt coet will pro-
bably reach US$ 80-100 million excluded road building, whieh
means an ex-faotory price of about 70-8. USS per ton ef ecement.

1f no substantial ohange can be reached in the ecet of the

New Mugher osment plant projmsct it would be interesting to
investigate, what could be done of improvements of the existing
Addis Ababa plant. The writer would recommend as follews;

(1) Investigate how muoh pumice can be added to the sement elinker
by grinding esparately pumiee $e, say, 4000 Blaine finess and
¢liaker to eay 2800 Blaine. After homogenizing the eement can
be bagged.

Aotually the plant ie manufacturing a mixed cement with 20%




(2)

(3)

(4)

(%)

pucioe edded to the cli.ker and ground together. By eeparately
ériading it might be poseible to ad up to 70% numice and still
have a ery good cement.

Thie apples also highly to the New Mugher cement plaat project.
For this pro'ect the cement mill department should be situated
in Addis Abzuba. Puuice will be supplied froam Koka about 70 km
froa Addis Ababa.

Instsll & new vertical raw mill inclusive u new electrostatic
preeipitator, oonditioning tower and homogenizing silo.

Use existing electrostat.c precipitator as exit 648 by-pass
which will eliminate clogging of cyclones.

Couvert existing raw mill to csment or puuice mill.

improve further the handling systsm of limest.ne and clay by
zeans of rubber belts and reclaimers.

Develop a diepach system of cement in bulk. 10-ton containers
which can be used b, asay kind of trueks,whicl ca carry 10 tons,

Suppose ths addition of pumice could reach say 50% and with
s steady clinker production of 90,000 MIPY ihe total cement
preduction could rsash 135,000 MTPX.

The total cost of such improvements would be in the range of
US$ 8-10 million.




loplemeutatio.: time will be 12-15 monthe with few weeke etoppage

of the kiln for ewitching over.

Ayagtaxes

No etaffing problems.

Good mechanice und electriciane immediately uvailable.

Air pollutisn re.uced to a minimunm.

Peosle living .rouad the plunt will be very happy.

US$ 10 million loan easy to get through development bank or
bilateral aid.

Productiou coste c.n still be kept low.

Extended production after adbout 15 morthe.

Riandvagtu en

Large euppliere of ceuent making machinery may not bs too
intereeted in such project, thue turnkey eupply eould be 4if-
ficult to obtain.

The plaat is 14 yeare old, however, in a surprisingly good shape.
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3.0l

J.02

RAW MATEKIALS

According to the Canadian study of 1967 there is plenty of
limestone suitable for the produotion of rortland cement at
the New Mugher deposit.

However, only 409 m of core drillings have been done with a
recovery of 60% only.

More core drilling: will have to be made and in the exnerts
opinion the minimum requirement is about T5 m with a recovery

of at least 904 if possible.

This is essential in order to determine the correct rw mix,

Core drillings at the proposed clay quarry at Hollotta are
indispensable.

About 150 m eore drillings with a recovery of 90% would be

the minimum requirement., .




3.04

3.05

As correction for the lov silica contert in the clay 1t will
be necessary to search for sand (100% &102).

Gypsun of high purity is available in the New Kugher area about
6 km from the limestene quarry.

Yearly coneumption will be 286,000 x 0.04 = 11,440 tons.

The puaice deposit is situated at Koka about 70 km from Adsig
Ababa,

Yearly sonsumption is expected to be 286,000 x 0.2 « 57,200 tons.

A quantitative and qualitative investigation ehould de carried
out, It may = possibls to add mush more than 20% to the clinker.

i
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4.01

4.02

PLANT 311%R

Aubsoll Iavestisation

After s visit to the proposed plant site I and the limeetone
depoeit at New Mugher on Saturday, O4 November 1978, it has
been oonfirmed that plant site I is approprisée as far as the
position 1e conoerned. A eudsoil inwwstigation will have to
be carried out in order to estimate the coet of civil work.

However, eome drilliags have been done for water and hard roek
has been found in varioue depths from 5-11 m approximately.

Xlaat laxout

The plant layout proposed by the supplier will have to be
altered according to the above-mentioned plant site 1I.

The oruehing department will have to be moved to the quarry
and coanected to the plant eite by meane of a rubber belt
oonveyor of iiproximitely ') m length,

It is recommended only $o produce clinker at New Mugher and
dbuild up a olinker/pumiee grinding plant clees to the market
or probably extend the existing milling capacity at the Addie
Ababa plant.




5.01

5.02

TECANICAL EVALUATION

SMAXIY Rqulnasnt

Thie equipment will have to be checked carefully. The weight
of the eguipment i1e almoet double than normal quarry equipment.

1f poeeible buy thie equipment separately.
This departwent ehould be eit.ated at the quarry.
Capacity afid type of orusher is appropriate.

Deduetiag ehould be done by means of a bag filter and not by
cyelonee.

The oivil work might be very coetly.
Ask for alternative proposal of a mobile orueher.

Limastons Ixansport

Transport from quarry face to orusher ehould be done by meane
of heavy duty Off-Highway Trucke e.g. 30 tons payload each.
For loading of a YO-%on truck a 5.4 su.m Wheel Loader would
be appropriate (Caterpillar 9883, Beadless).

The erushing department ehould be connested to the plant eite
by a 800-mm wide and about 800-900 m long rubber belt cenveyem.




5.04

5.05

5.06

Trqasport from quarry face to crusher should be done by msane
of heavy duty trucks s.g. 30 tone payload each (Cat. 769B).

Llax Ixapsport

Thes dietance will be about 45 xu.
20-tone FIAT long-distancs lorriee (ubout US3 90,000.- each)
would be appropriate ae ueed by the sxieting Addie Ababa plant.

dand Zxaaspert

As for clay traasport,

Axshemosenizing

The offered plant layout showe a poor preshomogenizing eysten
for limestone, olay and eand.

It is eecential for the dry process of csment sanufacturing
to prspare ths rav mie very carefully.

Only the limeetons etorage system oan perform gome blending
sffeot, but very poor. Howsver improvement sould be done by
building up stoock piles consisting of many laysrs. Ths mobile
and rsversibls bslt convsyor bslt, itsm 11.50, pre. 4, will
have to move fast e.5. 30-40 m per minute.

Store ocapacity for limeetons, 2 x 8,500 t, is appropriats.
Store capacity for clay, 4 x 12,750 t, 1is $oo biy.

2 x 9,000 t squal to 90 days production would be appropriats
for the thrse monthe rainy esason.




5.08

Ask for an alteraative proposal of .4 circular prehomogenising
plant for integrated prehomogeanising of 1imeetone, ¢clay and

sand,

Totul etore capaocity should be about 15,000 t and before the
store ehould be a sample etation taking 3-4 sample per houre
of receiving raw materiale.

bax Ml Repartmeant

The two-compartment tube mill 4 n‘ x 8 m with eyclone air
claseifier and reepectively a 1,400 and 200 k¥ motor, will

probably be a serious bottle-neck dus to much more moieture
coatent in the rsw matsrials than assumed.

This systew cannot hauiie more than 8-9% moieture without g0~
ing coneiderable down in capaocity.

Al®o there is not f>feseen an auxilliary furnage Sor etart-up.

It eeene more appropriate to apply a vertical raw mill which
can hendle up to 157 moieture content in the raw materials.

Before choosing the mill system it is essential to carry out
much wore core drillings at tre limeetone quarry which may
confirm a highsr moisture content than assumed befors.

lismasanising and Starass

4 4,750 t store silo + 185 su.m. aixing silos s* the top 1s

appropriate provided a godd prehonogenising system,as proposed
oa page 12 will be applied.




5.09

5.10

5.11

fandiog to the [xohealier

Feeding to the proheater ie performed by meane of & Redler con-
veyor, 20 - 100 t/h.

Thie feediny syetex is eiaple snd ap ropriate. tHowever ns weight
tolerance is mentioned. The weight toleraues should be 10.2%.

Kxaheatax

The one-etring shaft type preheater with two oyclone etayes
and three shaft etages should be appropriate for the raw mate-
rials at Rew Mugher. !

However, the euppliers requiremente to reeeiving raw mix ehould
RSY de accepted. Fleaes eee Folder 2.2, Technologioul .uarantees
with speoclal regard to item 1.1.

Ask for un additional offer for a 10% exit-gae by-pase which
will be indiepensable if the chlorids content exceeds 0.015%.

The oconneotion between prehsater and electroatatic precipitator
should be improved. Too many horizontsl ducts can 6reate eerious
problems.

Alla

A rotary kiln 4 a® x 60.0 m with 3% inclination ie guarantsed
s daily clioker production of 900 mestric tone at the altitude
of 2,500 m above lea-level.

This kiln is appropriate.




5.12

5.1)

5.14

- 18 -

Leolex
A rotary cooler 3.8 a’ x 45.0 m with 5% inclination is &ffersd.

This cooler is appropriate.

Slioker Stoxage

The tranepsrt of clinker from ecoler to clinker store is per-
formed by means of a single buckst conveyor.

It is recommended to make a doubls line from cooler o just
outsids in order to Kkeep the kiln running in spite of a break-

down of the clinksr traasport or maintenance.

Clinker open uir storsge capacity 2 x 14,000 t squal to 2 x 15.5
days production is considered as very large capacity.

1l x 14,000 t capacity woudd be more than appropriate.

Ask for alternative supply of a 14,000 $ clinker silo.

Sliokar jisclainiog aod Ixansnort

keclaiming by means of plow reclaimer from an open air storage
is pgt recommendable. A bulldoser will continously be needed.

Ia the raiay season 4t can crsate serious reducsion in milling
ocapscity due to high amoisture conteat of clinker.

Flsase aek for clinker sile,




5.15

5.16

$.17

~ 19 -

Sypadi Quarivin.. Ixanscort and Atorage

About T km from the pluut site I ie a gypsum depoelt. Roads will
have to be built for truck tranepert of gyieum to the plant.

The propoeed gypsum crueher at the plant can be cincelled

Gypeum @an occasionally be orushed by means of the lizestone

crueher.

One hour production will cover the coneumption of gypeun for
5.5 days.

Gypeum should be kept 1in a roofed store.

fumice sMarrvias. Iransport and Stoxasge

About TO km from AdJis Ababa at Koka there ie s large pumice
depoeit. This impertint additive will have to be inveetigated
oarefully as econ ae poeeible. It might be feaeible to six up
to 70% of pusice with oclinker provided the pumice can be ground
separately.

Quarrying sad traneport of pumice is eamey. No drilling, blaeting
or ripping is needed.

Bthiopia can save considerable foreign exchange by exteneive
usage of pumiee.

Sement ML Depaxtaent.

It ie recommended to build up the eatire cement mill department
close $o the market and the pumice deposit.




5.18

5.19

5.20

- 20 -

The offored closed-oircuit cement mill 3.6 m” x 14.0 m with
oirculating air separator 4500 ie guaranteed a capacity ot
7% t/h Portland cement by 2250 Blaine (cmzlc).

Too ocompliocated inetallation for producing sush coarse cement.

au open-cirouit mill would be more appropriate for clinker grind-
ing.

Whea iaveetig.tions on the uee of pumice as additive are finieh-

ed a new project ehould be carried ocut conderning a separate
cement mill department situated e.g. in Addis Ababa.

Reasnt Ixanspart

lhe traneport of cemeut from the cement mill to the séore siloe
ie mechanically and appropriate. Enexrgy-saving deeign.

Seaant Sforass

Capacity 2 x 6,400 t equal to 13.4 daye production.
It ie appropriate as far ae nc separate milling takee place

¢.4. of pumice, Otherwise homogenising eiloe will have %o be
aprlied in counnection with $wo mille.

Samant Llanatoh

Ae nuch as pessidle ehould be delivered in bulk.

Bag/bulk ratioc e.g. 25%/75.




Kanaz Bungly

Fowsr is euppesed to be euppiied from Addis Ababs by a high
tension overhead line.

5.22 datax Susply

A preliminary iavestigation has eonfirmed that sufficient
water 6an be eupplied 1rom wells and the near-by river.

About 1.5 @7/t cemeat will be needed.

vi BCONOMICAL BVALUATION

6.01 Saat of Roulnment

Alad3.700.- UaR
Mechanical equipment 8,761,870 kgs 2,22 UBY/xg

2.003.500.- U38
Electrical equipment 1,079,140 kgs 4.72 US8/kg

The kilo-price is almoet half of the international pricee.

On the other hand the weight of mashinery is more than double
S$.I00.070 kan
as normal for a cemsnt plant 287,000 MTPY ° 30.4 ky/t cement,
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¢.02

6.03

6.04

- P22 -

Saat of Civdl Nozk

After a s.bsoll iuveetigation f the pro,.oesd plant site an
estimate of the oivil work costs can bs done.

Howev-r, drillings for water at the plant eits have ehcwn 5-11
@ depth to reach hard rook. That maeans a rTelatively costly
foundaticae will have to be déone.

hsmoviag the cemeut will departme.t, eilos and packin, plant
to Addis Ababa eculd reduce the civil work coste eonsiderabls,

A guesetimate would be about US§ 20 millione.
(For Dira Dawa Frojeot US$ 23 millions).

Last of Crectdan

Carrying-out of srectiou of the electrieal
and mechanical equipment, and direction of
commissioning Us$ 18,826,%90.-

FOB price of meshanical and electrical
equipaent US$ 24,44),237.-

Coet of erection ie generaly in the range of 2%5-30% of the
total FOB price, that meane 24,443,237 x 0.3 « 7,332,971 of

say US$§ 8 millions.

isk for a break-dowa sf the figurs US} 24,443,237, -

Loat, loauraney and Fxeight (e.i.f.)

CAY pxice port of Assad is offered oaly.
That means insurance will havs to be paid by the castumer.




Amplemaniaticn lime

Scheduled implementutisn tiwe 48 40 woatne from signsture of
contruct.

The implemeatatisu time should be reduced to at least 30 months,
but 1t might be difficult due to poseibls delay in building the

accese road to the plant site, of about 60 “m
?

lhe project will call for u supplier's credit of about Us$ 100
millious.

Interest during coastruction could reach US$§ 15-20 millions
and even more.

Soat of lofiustidctuss

The coet of access ioad, about 60 kn, is eetlimated to US$ 10
millioas.

It is strongly resommended to initiate this road building as

8000 as possible. Otherwiee it could be hary to find a supplier
who will immediately give a credit.







POST TITLR,

DURATION,

DATE REQUIRED;

DUTY STATION,

JUTIRBS,

Qalifications;

LANGUAGE,

BACKAXOUND
LNFORMATIONE

Annex 1

JOB DEBESCRIPTION

Cement Expert

One Mounth

As soon as possible

Addis Ababa, with travel within Ethiopia

The expert will assist the ainisty of lndust:y 4in
ovaliuaitiong a préjest to establish a cement plant of
3OO0 ,000 tons annual output. The Expert is especially
Te ;ussted to advise the Government on the technical
part of the proposal.

Industrial engineer with relevaat experience in cement
industry.

English

The Ethiopian Building Corporation is reeponsible
for the operation of three cement plants in Ethiopia.
The plants are situated in Masesawa, Dire Dawa and
Addis Ababa with a capacity of respectively T0O,000.
40,000 and 70,000 metric tone per year.

In visw of the growini demand for cement, the Kinistry
of Industry is planning to eetablish new production
sapacity. An offer has been received for a plant of
300,000 toas anaual output.

lacking the neeessary technical expertise to review
She offer the yovernment has re uested UNIDO to provide
assistance.

—
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Annex 11
LOCATION OF QUARRY AND PLANT SITE
Gypsum

/ﬂ ox Mutier Quarry
x Limestone, N el Qus a\

Froposed Flanle Site about 1000 w
from the quarry. LS

Preliminary Plant Location

C
o ADABURGA

\‘.-‘\

Selected _
Alignment









