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Exgplanatery notoq

Roth om0 Mo dndy qtee et rie tono,

cudine cheobe sl and ond Learay, ceme 1)1l a4,
A clash /) indicates onc coar that is net a calendar year,
B e oo iiape (8) indica*oa United Statso dollars.

Iroatar by teee dots {440) indicate that daty are not available or are

cobmorarate s soportede A bk (=) indicates that the amount is nil or nesli-

Th following exchange rates are used i the conversion of count ry cure

T A1 apa
ren-i1eg to if)lxalu: sx(fhmgp rat e

Count ry Currom‘x per -\lollgr in Agril l‘“’rz
—t—

Denmark kron~ (DKr) 542
Federal Republic of mark (DM) 235
Germany

France franc (F) 4.2
Libyan Arab Republi: Libyan dinar (LD) 0.296

Iiie followin, abbreviations arr used in this reportg

feGebie free on board

NCC National Cement Company (Libyan Arab Republic)
POLSERVICE-CEPOL Geological Consulting Company (Poland)

SAUTI Renardet=Sauti-Ice

SMU service metre units

The designations employed and the presentation of the material in this
publication do not imply the expression of any opinior whatso.ver 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 c¢f firm namcs and comrercial products does not imply endorsement
by the United Nations Industrial Development Orgarization,
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Th: mission was carrisd oyt betweon January A and Moy S, atthons

not all of that time Wa8 snbent by the exXpert i ke Libyan Arav Bopur iie owir -
to certain unforegeen circumstances, A first vicit, raid rreoe January to

April 1974, was followed by 1 second, from Sc pt omber + Deerbor 10

y Uhich
¥a8 then extended 8everal times to embracs the period ondings in Juiy 19y 9y
except for a break of one month while the °Xpert paid a necessary vigit to
Rcuador, 1In all, 12 months were speat in the Libvan Arab Repuvtic, Th. WOk

done covered the preasent and future 8ituation of {he Homs Com.nt Plant, The




progent repart covera threee agpects of the work centred at the Homs plantg
“Leoxdistine plant (Hors I)3 the new extensiony anl a propeed new onc-millicn-

*oneper=vear cerent plant (Homa II) for which tenders have been accepted,

|
|
|
|
|
|
|
|
l
!
i
:




P BT o

P Hors A - [
I A ' b 'l ' v 4
Avaer Hesin iy 1Yy Liped v ovr 1 ' b
oran) e e e T ' e Y !
ek Tin o wlth o [ R I Oy e ' fy ot ! P -
gkt e ant oy KEYTPOL -, "o

In Janaary Lty it mldn vrgpe oy o S Y N LI ST

. "

eenoproved that the kiln e oani o prooa e e e s ; T
wragne faroane ot (Aprid O Neworor Sy T L A
The Torewcon annand prodet fon e 100,000 + o v L
rehniciana and gk i1l we ke Por raailns gt oL X :
Utbie kit in o the Litoan Arab R puiice

To solve this problem, the Gove rament nas in 1. Fragt Loy
from other countrics such as Ca»":hosLuvzu:i:x, Bpypty Wodoras Re boatolo o,
Paristan and Yuposlavia, Since Seplember 1afhe Tadign boogny o) o PR

of approximately 15 engincers and techniciang bave joined t1p paant o ar oo
to the previous Nzechoslovak teame  Durins the e il i #g s Croan
ranagers have been in charee of the plant, Th- froquent ~hanrea 1nopoore o,
have not been beneficial to the oprration of the plan*, in th: wiey ¢ t}-
cxprrt, and work has suffernd fror human problems alon; with trehni-al o,

It will take time to consolidate the operation of the plant, and it scrra -

likely that the problems can be golved quickly., Good planning and mana.rront

are needed,

Diring the first stay of the expert in Homs, the factory was stopped for
15 days to reline the kiln with new refractory bricks and to make a prelimiaary
overhaul. This work was done to ensure that the existing plant could be k ot
running until the new production lines were well under way, and this preliminary
work was to be followed by & general overhaul, Owing to a serious lack of
spare parts, the general overhaul will be difficult to execute, nor will there
be enough workers to run iwo production lines simultaneously if production and
maint enance staff cannot be quickly imported.

A complete technical description of the existing plant is contained in
annex I,
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Tr o capacity of the ol and now linew, reaspective Doy i 230 i 1,000 */i

e link re

On i3 August 1274, the now viln was started up, but borause of numeroas
problems, mostly small but a tew serious, it :as still not been posaible to
~t the new extension running properly, In technical annex II, the new pro-
durtion line 1is described section by section, and suggestiona are maa» for

gpecific irprovement se

hain probioms

The main items of machinery, coneisting of the proheater, the kiln and the
cooler, are of good desi m and qualitye The serious problems are the poor system
of han.iline raw materials and moisturee. Particulariy from Novembher to March

the high roisture content of the raw material causes tiromendous difficultis se

a88i8t :ace to the new line has o0 far been impossible, since it has still
not been taken over by the National Cement Company (NCC), and the problems seem
to multiply owing to the very bad layout of the plant. The supplier (Polysius)
cannot be blamed for this, yet thc company may weii fini that its repul glion

will guffer nevertheleas,




wo particularly promising Material,
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The new plants Homg 1

At the end of Qc*aher Py the Shairman o0 4. Special Committen, 5aidd

Al-Lishani, called apon the Burop an SOt NG erncineers Renards  <Gang L <o
[ ¢ ’
»

crvafiter ealled SAUT, to prepare a SOmpiete pet P

vender docarient s vor g

et ion=ton=por=yoar conont Blant cocated in tae Hop o Ared.

A preliminary ceolosieal gurvey at that e “arried out by the congalt in-

pany POLSERVICE-GEOPOL of Poland (h":‘"ﬂf‘tf‘r‘ cailed POLSE'RVICE) had showed

a4 quantity of lirestone in the arcag two horeholes were considered to contain

Baand on the eviden o of thege two boreholes

alone, the project was startod, and corns wern sent to the tenderers as repro-

sentative samples, This exprrt considers such action ext remely risky .
POLSERVICE will subtrit ga binding report concerning the quarrving systen and i
quani ity and quality ot the raw material at the end of Qctober 1979« It seerce
to be a difficult quarry to operate, gince the arca is short of high-srade
liwestone,

In only one month's time SAUTT prepared the tender documentg. To meet

the deadline given them by the Spec-ial Committer, SAUTI copied extensively fror

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

Bight tenderers were invited, but only three replied, The three offers
were received on 15 April for a new cement plant to be situated about 11 km
from the existing plant. The expert asaisted the Special Committee and the
technical group in evaluating the tenders,

Among the three tenders received a difference is shown in the total price

of a cement plan* on a turn-key basis of more than LD 16.8 million {about
$56.8 million).

The three tenderers are respectively from Denmark, Prance and the Federal
Republic of Germany, and are hereafter called "Alpha", "Beta" and "Gamma™,
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T T S R T TR Toomitple proeerry whiich metnst a hieh deeren
. el Lo T e ant the aweat onderped,
)
TLis o rTer comes Craroaonew company recent o torsed ad a result ol the
CerrTer o or twe wWeli=Rnowr  ompanis se It makes many othier produ:ts beoideg
creenteraring nacninerys  The wacninery from this company is ol a Lich quality.
. . . L e . e
¢

The Tavnt 1a very wood and apaaially suitable to the now plant aite,

Sorewab pointas ar oo sand in the raw mill department, The only
sthor wear poaire o that the kot ;ages from the kiln are not aoed at all for
prencatin-g Nevovehologe, the 1401 10 no' too bad for conlitione in the Libyvan

Arab Repabliey oF et b rasdiin- o2 lust will cveato oriour proflo g

Since the layout can casily Lo ~hangsed, the offer is the most nearly
rompetitive with Alphae  The pric. iz a little hih, being betwren Alpha and

Gamr.ae

Gamma

This offer is made by anothor company that is also bhased on a recent merger
of two cxperienced companiecs, The company makes other kinds of machinery besides
cement -making nachinery. It has the advantage of being welleknown in the Libyan
Arab Republic as the supplier of the Homs I Cement Plant., Also, it ims hignly
supported by SAUTI. The layout is very sood, but the capacity of some depart-

ments ig larger than i8 required.

As mentioned before in this report, the company has suffered a mevere loss
of reputetion owing to operational problems in the Homs I Cement Plant. It will
have to be repeated here, that the problems at Homs I are mainly due to the

consultants used before the supplier came into the picture, Neverthel:ms, it
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the of fepsl SATTTL wqs ke
Pt enders, which was fubooent vy duringe Tiney cubmiteag +4 the 3p-nind
Sormittec for copp. ntaani disenion, nfort natelyy it wan digeave e tha
the preecvaluation hag not heen {ane welly one ot the *andepas havin.s t.an

strongly supported and another at rongly re ot ad,

and the thivd rein,- +r at« i
with moderation, [+ normal practico had boen followed, the mogs nogtl, rep
woul

d ‘have beep removed 'immr:diatel,'/ and negotiationg continye

with the tyn
The failure tn follow the nopral

recaining, rrantice is repgrettapl y Farti-

cularly as the tender rejicted had undouttvdly beon the. begt,

The three tenderers were requested to reconsider their prizes, and :one-

siderable demands were made by SAUTI, re

quiring of nach tenderer mucn »fopt
and cxpense, The d-adline

was postponcd froe 30 guly antil August 175,

When the revised tenders are recejved, a new evaluation will take place,
A final decision and choice of contractor should not b
repurt from POLSERVICE has been submitted to NoC and t

in October=November 1975,

© taken before a bindine

he tenderers, that is,

.
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vpert o ofates b draw ke qttention of the Government to the ext reme |y
oo oAt A e Moy e T el Flants It hae recently reen oxtended
1,000~ /i liney Yt the of€ nioney of dhe votal plant reachod only 4/ ot/

N oy firas aix " ntre af LTy ® - e e eer cee ee

P ranees are ot rat Ly plannine and orcanizics and i the invitat ion
r1i8y *he Government wil! find its-1f facine a hist installed capacity of
vy owow o ffiecioney, producinge a product that may be 1ifficult to oxport, if

'1° 18 1esired,

Otvicusly, the exprrience gained at Home can be turned to a good account
oothe exenntinn of futare projents, The following paragraphs contain some
21 =ifin ~onclueions noncerning *hie plant,

~

All seationng af the Horg Teont Plant are in an ansatisfactary ~rondition
Witk the axaeption of the apushin- lepartrent, the raw raterials being very

387 t0 oprush,

Production loss for the period from January 1963, when thr plant was star'ed
iby through December 1373 has reached 132,663 tons of clinker, ecqual to 136, %07
tong o Portland cerent, Assuming the price of imported Port land cement 1o
have been on an average LD 7.34/t (824.80/t) the real loss has been LD 1 million
in five yerars, that is, 83,178,378,

During the preliminary overhaul of the fact ory performed 18 Pebruary-
% March 1974, the expert found the local workers working well and having a
surprisingly good knowiledge of the work, but saffering from lack of skilled
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would require an i,.vestrent Pf LD 3 million (810,01 r:: Lon),
An addi’ ional LD 23 milli

trom 0 to 90 per cent,

on will be repaired ©oap
Thus, the annua!l investront gt
by increasing total capacity from 300,000 t 400,000 tone

6,000,000 |
100,000

which is not expensive when compared with specific costg of new plants,

M™e problems discussed above would be
Nome Cement Plant were fixed for
proved considerably,

alleviated if the management of the
at least five years and living conditiony im-

A preveative maintenance prograsme should be o

efficient storekeeping aystem, Spare parts should te available for the overhaul
of the old kiln, The maiatenance cost for one

arried out together with an

ton of cement produced in Homs

neeeacinge plant erel
Per ton ~apacit s fain

would be approximat.. p
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Xpericnee in the field,
1 electrical

ckilled workers ( fitters,

need for experts in nanagement ,

inst rument ation and chemical engineeri

fice of the general manager

A Telex connexion between the
.‘bleo

plant®s main office and

carlicr in thie report, based an
coneultant, The

v flow of mas ~rials

itavoat of

ceqalred fhpog madern,

opinion of ti. “Xpert, rodilicatinna ape yeow

rienced perssnpel is needed,

have tn po g mechanicg! ‘ngineer with at

The maintenance team should consist

engineer and 1 elect ronic engineer

quarrying, production, maint enance,

ng will be tremendous,
independent position, it would be de-

at some distance from the

abroad is indispen~

the plant appears

welders, «lact ricians, mechanics,
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Farther assistanie to Homg [ (th

in manasement, policy has taken place,

The new Home IT Cenent Plant, a million-ton-pe p=yoar fiant thoa¢

'0 be in operation in 1978, could be +he objret

) Bypaas o1 the vilue (aleali and chlorin. protlorg)y

sitos, which ia indiepeneabi. Trog o

new prodiction lin ) wrtid e e anino-oos

1f ymiven before the plant has been taken over by NOO and a sibsiant i) fanme

Lo oo

of a large=scale toohnion’

assistance project, presumably under the UNIDO General Trust Fund and erbracin.-

a complete management and technical team forp operating the factory an:

personne!,

It would be advisable to postpone decisions regarding the new plant
both the raw material situation and questions related to infrastructure

engineering have been studied by the bidding companies.

t trainin-

1

ant il

Otherwise, no company

will be able to glve a firm price and will therefore be obliged to state a hi

price to cover risks.,

The three offers already received show a difference in the total price of
more than LD 16,8 million (about $56.8 million),
is unacceptable, (See annex 11,.)

which is abnomally large and

and ivil
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Same type is being uged,

The two cxcavators have been replaced by one wheel toader, Gaterpit, r om0
Y ’ p '

which is working very well and is quite new (1,%0 SMU) .

Unfortunately, the extension has been desimed with the crushing: departmon

at the plant., The practice today is to crush the stones wut the quarry and
transport the crushed materials by rubber beltg 1o the raw viaterials store, whero

prehomogenization takes place. At the Homs Cement Plant, trucks have to be

ugnd

constantly,

which makeg the depreciation and mainterance coste high,
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Sharnoec wealtac e e the stope, The ators akadd have had 70 new
harrerty oo s b weee orboredy, one 9% ghich has been uaed fop other purposesn,
I oo oo o the worniares rg can beorewelbed, peady for use the
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The xpe rt Tound conveyors of the game oio ranining with dit'feront velorities,

Th cupplicr o rns tu have made a mistakej as a rezult gome of the rubber belta
ace ovoriondedy which means a higher maintenance cost. Drives will have to be

checked anl the same velocity of the belts obtained,

Bﬁ! materjals store

The raw materials store is an open sinckpile store congisting of 2 x }
hoppers on the pground floor. Threc 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
silos for limestone, clay and additives, but it is too late to pruvide them now.

ff t al i 1
A roof for the raw materials etore is foreseqpaliich will polve 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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Vi T
Sirculat ing air systen
Th cirenlatinge airp avater mecde to o be oxaran. Lo The expors w14 o

“haaping the pipe coming from the ('.irr'ulatln,f air fan to the intt af he sl
This pipe is ronnected ar richt anples to the connexion pip~ betwe n th. aUuxliiar.
firnace and the mill, TIf th. pipe rould be sonnect ol Al oan @ lo of 17 or 20
deyrrees the system would be considerably improved, Mu~h dor onters *he

luice (Hazemag) has been wreckel ang ia theretfor, no

9/8tem, since the double «

working,

Auxil igrz furnace

The capacity of the auxil
materials containing up to %
capacity

iary furnace ig only calonlated to dry out raw

maximum moisture .

should be adequate provided that the
roofing and the o

The expert belicves that this

raw materials store ig covered by
irculating air Bystem improved,

Filter instal lation
M

The filter {s designed for feed with 3% maxinum moisture only, It is ex-

pected that the capacity of the filter
rainy period

will be adequate in the future, In the

all other dedustings will have to be reduced as much as possible,
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i oant owis. hawe to e orenowede AV wvalven in the ailr Jistributor will

wo vy b shanoed, enich can easily boodaney Sinee eosto ofohe valve: are

Foe the ataras ~ilosz a new Rooto blower wasn crected luring the preliminary

sverh:aul, which shoull ensure a trouble=free operation for the time being.

Kiln depariment

At present, the kaln department coasists of one kiln witn a eapacity »f
00 ?/d af slinker and oae kiln ander erection with a capacity of 1,000 t/d of
clinker. If the start-up of tle new production line begins on gochedule, the

1a*epr kiln will ctart making clinker in September 1974.

In the meantime, the existing viln will have to work, but production will
be low because thr cyclone-tower is in an extremely bad condition. During the
preliminary overhaul, no manpower and spare parts were available to carry out

reairs,

The kiln department suffers too much from power failures of 'ne Homs power
station and for that reason the RECUPOL 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 cosily to a cement plant, and it wuuld be advisable

for the Government to look into the matter at some future date.
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Thee DOPOL, ¢ sweer (IK)F’()L resintored trade carpk fop Peinleepaan proroater

lesiimed by Poivsiis) 18 1n a migopatle conditlon and 4 o~ weral gverhaul of i-

will take at loast two montha, T calorle casuption now reaches aboogt
"

Ly 200 keal fier cliakery which de avoat 407 v vhan wiad craarantoecl,  In

spite of tho wery cheap el a3l in the Lit an Arab Repablico, the prant a*

present is losing more than LD % per day (Sle‘j/da,‘,f) om furl,

The DOPOL tower ronsista of foup styms of cvelones, In this report,
tage T ia the stage where the W oceal im o cappited, that meana the cyrlonesa

at the higheat lovel of the boger, There 13 zore aonfuzion ahont the numeration,

since some companies make it acearding to the flow of vat. »ial and others

. 2 . . N * - . . . o : ,
According t3 the flow nf hot mMse In weneral, it 13 nore practiral to make the

numeration of processcg or machinery in a cewont plant aceording to the flow of
material,

For the general overhaul, the following items need to be removed or
repaireds
Stage I 4 flap valves
Stage II 2 flap valves
2 central pipes (CrNi)

Stage III 1 central pipe for vortex vessel
2 feed chutes
1 double flap valve
Stage 1V 2 central pipes (CriNi) available from
the store

2 flap valves

Nine new flap valves of the latest design should be ordered; since the
supplier im on the spot, this order should be procesged promptly, The supplier
should also be consulted about chlorine and alkali problems. It may be necessary
to install & by-pess. The new kiln is a GEPOL kiln, which is not sensitive to

chlorines and alkalis, since no centrifugal forces occur in the critical tem-
perature range 600° - 750°C.
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Rocrary riln

Treo ravary vilin, Yo7 Harate v 2,0 {iwtor + 10 Ty wac S oppad on

February o rolindins of sofpast o brg My an: el v f Tiniling was reone wesd
r D 12 men in B davs, equal $a 1,53 man=tonre {about 11 man=hours per ton
of rerovedt and rencwci tricks), which is a realls oot pvortort e, At the

care time she kiln aiiomrent was checked opticall s ud forant o 1. satiaract ary.

The wholo kiln qas Tifed ap 4 »r bairines the peolieinary overshaal ‘o ob*ain
a votter clearance Yetyeen the big gear-whe . on *t riln and *he pinion »n the

irivee This operation will save the kiln from serious dama,~ to the kiln drive .

Al the rollers were adjusted oo that the kiln will rainly work in the upe
ver position, since the seal tetween the kiln and the DOPOL tower is in bad con-
dition. Tn this way, the entrance of false air can be 1imited and production
increaseds In the general overhanl the sea’ will have to be fixed very well,
Many cup-springs will have to be ordered, since thes: are not available from

the atore.

Dust precipitator

The =lectrostatic dust precipitator, supplied by ELEX in Switzcrland, is
in a miserable condition. Portunately, BLEX designed the filter with big ex-
plosion doors and these doors have really saved the filter many times, since

the CO-analyser ie not working at all,
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oty whiich makes it oty really ovorlonted cape iall, iy or B A
Solery dere Kot clinker copes down at o tompear e e Ty 00", Thio
kind o oalep has plenty of ~ovine parts ant 1 de cpipre Dol oy e o 5 I SO
inbritation system, The reage for the conler shogi{ b poant resistant, but
the expert found the gystem filled with norra. "reade, whilch io @ boas in fpe

hot part of the cooler,

Por the gencral overhaul it will be necegsary to order a conside rable

number of spare parta, The delivery time for these parte may be over a year,

Por this kind of cooler an auxiliary power station is indispensable, Be-

cause there is none, the cooler is in an extremely bad condition,

The new kiln is provided with a satellite cooler, which is casier to main-
tain during operation., An suxiliary power station is foreseen for the new ex-
tension, It would be advisable to make a comnexion to the existing cooler,
since the Homs Cement Plant suffers from power shortages,
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hat ar in e, is ver, ferious, and !y SOt shogd b made to rencw andg
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I* is advisab.. qe LAY porsitle 1 gy 4 Orpiete @et of 0., and 00
4
walcers (axyeen and ‘arkon monoxide ), The . Xigting analveops ape NAGNOS ©,

Tammetic cxymen analys-r, and URAS 2y infra-roi pas analyser,

Al rovirdeps shouli be repairedy a daily rontrol will help to solve many

Frotustion probi.. g, The time for thig overhaul ig now, while t« supplier js
il oon the Ipot .

2ijnkey t B8pO

The ~linkcp transport congists of a deep=bucket “onveyor and a drag=chain
"onveyor. The former can be & serious bottleneck and therefore 5 study should
be carrisd out on how to combine the clinker transport from the eximing kiln
and the new kiln, T™vwo deepburket conveyors should be installed each with suf.

ficient capacity for both kilns, Thus, one conveyor will always be availadle
&% a stand-by,

The present layout of the transport systems makes the maintenance complicated,

If the above -ment ioned suggestion is not &cceptable, it would be advisable
to order g Complete set of chaing &d buckets and once a year, during overhaul,
change the whole set, In this way the mechanicgl workshop cam do the maintenance

1ittle by 1ittle on the used Set} and hen finished, {t can be stored, ready for
e Whrn the nerxt overhaul takes place,
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Clinker ator.

The clinkor atope 10 4, CPEn ctockpllie 8tope o yeped only above ‘e | page

‘haine  The Leimt of th.e pile fa firited by the |

1

evel of the drag rhain,
To avoit 4w lopine t oo nugeh clinker 4t the irag ~kain has beeon copadppedt

Alth A water-epras devi o T™he water apray erbould b move-d away Trom the Arag

hain, since he links are an corroded that a brenkdown qn DUeuroal any topme,

The water shouli b applicd at some point away from the A ra.” chain,

ggt [3ction gystem

Por the cxisting kilng there are only two extractor. i Feederas below th
sround floor of Yhe clinker atere, I' is impoasible to empty the store com-

Pletely without a bulldozer, and oven with a bulldozer it is very Aifficult

because of the many columna,

T™e same difficultirs will occur far the extension, wheore the azame Syatem
18 poing to be used, QGreat care will have to be taken by all movements of
~linker by means of bulldozer or wheel loader, eince all columns are very seak

and the drag chain bridee can be deformed,

Today clinker silos are used, They can be ronstructed even for very hot

clinker supplied from a satellite cooler,
Cem m me

3ince the production of clinker has Been very low, no probleme have arisen
in grinding this clinker. WNo study of this department has heen made, However,
the expert would recommend converting the mill from 3 to 2 chanbers to reduce

the operation and maintenance costs. The watereinjectiew system, which is out
of order, needs to be repaired,

Eacking plant

T™e packing plant was not investigated or overhauled during the UNIDO
expert's stay, but according to information given by the local technical staff,

there is a considerable shortage of spare parts for this department, These
should be ordered .as soon as possidle,
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oeal vopiacement materiala foe cec o repant tuly et eyl and auto-
m-chani: workshop

Litricatin (0415 kg/t. of cerent)
Trie work {0 ke of brir‘,ks/t Or cement )

Man owe r

For the nxis*ins plant the fenebe price (in 1464) for mochanical and elecs
* rical cquipmont reached LD 1,284,100 (84,12,9C)s A raintenance cost of 4
A7 e anoaal st o0 LD 64,245 (8017 4id4B)e  Thus, for am annual production
100,000 tons »f ~nment the mainlenance coet 10 LD Oetijs per tan of ement,
Toolay thia fieurs will easily reach LD 1,%0 per ton e rause of the akyrocketing
priccc o cpdpreent for cement plantase  Also, it must be taken into consideration

that the Libyan Arat Republic will have to import meintenancr workera,

Nevertheless, it is possible to cut down the maint-nance cost considerably
and still keep the plant running efficiently Af the plant has been well designed

and machinery with a low maintenance cost has been choaen, This latter point

ia very important for the developing countriess It is tooc late to call for
technical assistance when a plant has been set up and equipped with too compliosted
machinery and wore simple machinery would have dome a8 well,
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Tot al 107,640 6,057 L0, 0
Ao rage 10,62 101 e s 00, He i 12

Efficiency
(‘) ! 1e0 m.‘* 0 " e

Performance guarantee 28 t/m, 5% n 4,700 menh/cm?, final
roisture 14, initial moisturc ~ontont
ot & naximw and a ford aize rancsinge
from 0="0 =m, tolcranc: 4

Borr4l working hours per year £y 2%

Normal electric energy consumption 18 kihi/t

m T™e local technical staff.
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Tan 10,81 6,636 1,608 390 581 11.4
Tl PSRk 6,00 1,50 30 50 1146
At L3,y %, 100 14504 370 632 10,8
September 10,177 6,094 1,498 390 516 11.8
‘ Q- ber 11,600 7,008 1edts 190 620 1143
Noverber 10,761 64508 1,400 L4 572 11.4
Jr~erber 11,822 RLY 1,433 180 541 11.2
Total 127,842 715,892 6,707
Avrrage 10,654 6,324 1,%01 71 559 1143
Efficiency(%) 7549 83,8

Ferformance guarantee

Normal working hours per year

300 tona of well~burnt clinker per

24 hours, with a heat consumption of
850 kcal/kp; clinker, referred to the net
calorific power of the fuel (minimum
9,500 kcnl/k and a sulphur content not
exceeding 3%), tolerance

42Urcgt The local technieal staff,
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Table 3, Production and consumption in the cenent o411 4, partcont rol
¢ , \\‘ ‘
SO N N LI

4 ) )e‘?‘i§)C‘ .g{?’oﬁ @:,);("Q\- Q:‘O?"\&f & ‘43’: # 5 5o
Month ) < NG h\“ - -
January 4,000 R 14, e . "A,000 1lef
February 4,000 L [He s N y 100 Tier
Mar.h t:9 00 1 | el 200,150 104~
April 74080 2] 1668 He? I L
May {4 200 201 16.8 4ot WA, 310 1ed
Juane {9350 413 17.8 St 288,100 I
Jaly 4510 361 18,2 540 243,120 3740
Augusat 74300 421 17.3 Sel 30,240 4le5
Sept ember 7,135 4.4 16.8 £o? 2T, 110 8,1
October 6,840 168 18.6 ed 239,910 5.l
November 64954 295 18,7 et 185,510 33,6,
December Q.Qgﬁ 7] 18,2 fel a2 ladly RIS

Total 78,51% 19523 1,029,185

Average 6,543 377 1744 6ol 252,432 3945
Effiziency(%) 69,8 1244 9647

Performance guarantee

18 t/h, 5% R 4,%0 melh/cmz, dry gypeur,
lump size 0-25 mm with 20% oversize up
to 50 mm admissible; clinker to be de~
posited for a fortnight at least; tole-
rance

Normal working hours per year
Normal electric energy consumption

6,250
About 30 kih/t

40MI5a; The local techniosl staff,
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Brery recuirement per ton of cement guaranteed not to cxceed 108 kih/t,
Read on the metep,

Heat consumption puarantced not to exceed 850 kcal/keg of clinker,

29u4rcet The lucal techairal staff,

Table &, Total olinker produo;ion at Homs Cement Plant, 1969-1973
[ Tons)

Year Clinker

1969 74690
1970 90,006
1971 65,192
1972 58,883
1973 154892

Total 367,663
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QARRY FQ'IPMENT MOR THE EXISTING PLANT

tom

Bulldozer, Caterpillar DG

niversal dirael . x-avat or
with faceshove! attachment ’

tvpe "DEWAG BL :1°", dipper

capacity

Front-wheel joader,
Caierpillar 150

Rear-end dump trucks,
Rercedes-Benz, 6 x 4

Trough capacity

Hovable air-coonled
~ompressnr, Atlam Copen

Specific fuel consumptio’
at full load and = kg/em*
Air connexion hoses

Dry blower type jackhammer
drills

Set of drill rods, each
consistiag of

Speciticoationg
Power 38% hp

Jervice meter anitn (SMUY), about 12,000

(:nu of W'r‘.'i.‘»')

Tetal weiymit 19,000 k-

Powe r 110 hp

SHU - catimated at aboat 2,000 hours
Struck filling 1o0 v (0o t)

Heaped fillines 143 r'

Power - 1:0 hp at 2,1% rov/min
Operating weipght (minimum) 10,900 ke
Heaped capacity about » .'“; 1¢6 ¢
M - 1,600

Power = 195 hp

Struck filling 8,5 m’ - 1%

Heaped filling 10 m® 18 ¢

Power - approximately 100 hp
Capacity .7 m.ﬂ/m'xn at | k;/cm2

2 &/m’ = 15 ki = 18 litreh
20 mm diaeter x 15 m

Weight = 27 kg each

Capacity 4.4 m}/nin at 6 kg/cmz

Diameter Length
x x

1x 139 x 1,600

lx }a X 2.“

lx 37 x 3.@
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otg. motor ratings (h

1 Bulldo,serp 385
2 Excavators 220 (out of service)
1 Pront-whenl loader 130
4 Rear-end dump trucks 1,770
1 Compressor —2

Tot al 1 ) 98{
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EQUTPMENT FOR THE CRUSHING EPARTMENT

Pe r't'm‘rz.}y-m uarant oo

apacit, 120 t/h

Woerkine e 8 h/-.ia.y' -t i(L'Jﬂ/Wf‘(‘k
oot Do sl H00 x 700 x 900 mm
Final srain 0 o

Mm’ Il miuh }' Hery
Power
f o ‘ kl!

Apron “coieey 0,000 e v 10 m, 120t/ TeH

Double=gbafted hammer crusher, 2 x 1,400  mmr,
2 hammers cach N3 okry 100 t/h from

500 x 700 x W00 mm to 0 - 20 mry, motors D x o5 kW 130,40
Impact rlat belt, 1,300 mm x ¢ ry 1020 t/h,

vole = e mface 540
Rubber be It conveyor, 65 mm x 126 m, 170 t/h,

V"l. = 240 m/ﬂt‘(‘. ?4.5
Rubber brlt conveyor, movabil: and revergible,

65 mm x 15 m, 120 t/h, vel, . 1 m/sec a6
Rubber belt conveyor, 65 mm x 16 my 120 t/h,

vele = 1425 m/Bec LY
Rubber belt conveyor, movable and reversible,

65 mm x 15 m, 120 t/h, vel, = 1 m/sec 6e6
Suction bag filter, total/effective 336/299 m2,

32,000 m3/h 242

Rxhaust f‘an' 339(m "‘B/h' NOC, 220 mm w'

1,000 rev/min
Total 5%-&%




HAW MILL DEFARTMENT

"}alr:qxgt;on O the 314 b b} O R S NS SR

Conditionss
Moiat i o @0 yive 1 v PWaterial oand o norinagl prolaetion

e r/},, ith v sidaal o e Aa T Spertoare inl. t/;uLA-v: G the il
N Lo L
L50/80'0

Tho amount f ater to be _vaporat edy

W - w ’
r ) ﬁ - l Y i Y
. m— 8000 o 9000 e v 0,100 b O/t
R w0 100 - 7 ' : /

Heat congumpt jong

itrat required fop Aryine limostone with a moisture of 84 i- w'i x k, whers

14200 keal/ks wators 2,130 x 1,200 = 2,551,000 s~al/h

Amount of hvgtznﬁ zas }'Q Nm3ml

W xk
- 1 1,7 . 3
Gh “txs 500 : 0633 ~ 150491 Nm'/h
M ' o

ko

llo ce for falsge r$

The allowance for falge air ie estimated to be about 10% of the circulatine
airs The amount of circulating air ig 2 m3

[

per kg of ground raw material,

The lotal amount of £as _to be removed t:roni the mills
G - 22-.49;71.15.1 - : 20,030 m/h at 80°%
Allowance for false air = 2 x 28,000 x 0.1 - 5,600 m3/h at 80°C

. 3 on0
Water vapour to be removed = 10 x | < = Mﬂt—-‘-"—c

29,073 m3/ at 80°%
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Aitbroviationg
“
T Oricd raw raterial with Hr £ moigture, in k-
W Initial ~oigtgpe contenty reforred to majar material, in 4
W Reritlial moisture content, referred to mojgt material, in 4
W Arormmt f wate that must be fpiven O A driing tr. materig, ot Y, £
3 residual moigture, in Ke
3 Amount of heating rag, in N n A
3
3 mount of exhangt sa8 inm ﬁ‘. at exhaumt o temperat e
k K(‘al/k;‘ of wat-r to pe evaporated
t Differon~c betwoen in.=t and outlet a8 temperatyre
s Spreific hear e Leating smag
iter installatio
Manufact urer BRT™, Pederal Republic of Germany
‘ Compartment s 10
Bags 10 x 18 - 189 |
Bag dimensiong 200 mm diameter x 1,25 mm . 2.04 n‘?
Loads 70 mB/h/m‘? . |
Fan for the ““::
Manufacturer BMTH, Pedersl Republic 3 o I
of Germany Capacity 26.500 m A ot 80%
Number 24260 l
Rev/min 1,450
Operating pressure 200 ke/m? Notor 31 ky
® L'} . g '
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TRCHNICAL JRCRIPT [NN OF el RETEN.TON 70 HOMS T

WAL Wil Juarry gy,

"-"1(" . 1Y

Por the time being 1. Fw mats riaia Yo othe o ey broduction are quarri |

Inthee o pocte ramef Ry Bt ¥y hereaft gy Mart b quarn., ait atd

S 100=500 5 Cprom vp Paante Hntort inat. oy the Myr4 g paarey Lo e
Fivh-rrade Himestone, It a cEtimAated that {f o4y f e [ Zermint Plant r ina N
‘0“ r'f‘f‘ivir'n':y, raw matoriala of tye ris¢ wpadtlon wili be avaliab.. & -~

Mmi; the neyt cLtit e nine MINtE S

Opening of 3 new, argently neoded arry ig mer way, There are two
1erosits a fow hundred med res apart, Ras Bi-Manubia an{ Ras ElKabir, hepeas .
~alled Manivia and Katir, The Manubia deposit will b uaed fipat nd shouii

cover the necessary raw materials for the next [0-- JArSe

T™e new 1iarry is rich in pure limestone, whih cayld be very import ant
for the new Homas I Cement Plant aa orrectivie, The Litran Arab Republie js
short of pure limestone,

T™e new quarry is situated about 3 km from the plant aite, A 500-t /h
crushing plant at the depoait Manubia is to be installed, The cruahog materials

wiil be transported to the plant by a 800 ~mm-wide rubber belt conveyor or by
lorries,

The opening of the new quarry and the wrection of the new crushing plant
and rudbber belt conveyor will take time, It ia unlikely that the quarry will
be in operation before October 1976, In the meantime a serious situation could
arise regarding the ray materials supply to the Homs I Cement Plant,

. 1 ]
The new quarry at N.nuf(; #ould be opened as %00n as possible, At least
125,000 tons of raw mcrt.ll,oowru( two monthget consumption, should be trrag-

Ported by truck to the viocinity of the eximting orushing department to baild
up a stookpile,
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Troovaln cpap cat cLppaied Par the oxtonsion is iiated beliwe
> Builtozer, Catorpillar DG
’ g Wheol loader, Caterpillar 88
! Wherl loader, Taterpillar 930
1 Bulliozer, Catrrpillar DA
4 Gompressor, Atlas Copco, 3 x PR
700 + 1 x 3T %
i Compresane, Ingeraoll-Rand DXL /%0
2 Crawle» arili, Atlas Copeo ROC 301
o) Wason irill, Atlae Copco BYB 25 '
5 Hammer irill, Atlas Copco RH 571-3L
5 Dump truck, Daimler Benz, 17,5 t payload
1 Mobile workshop ‘
1 Servicing lorry
2 Ismition apparatus
1 Ohmmeter

The equipment ia suitable for the new Kanubia quarry, where the melective
cuarrying will have to be done in two benc’ €8y the upper bench of pure limestome
by blasting and the next bench of marl by ripping.

Por the new quarry the purchase:of 3Y0-t of f<highway rcar dump trucks - -«
(Caterpillar 796 B) is foreseen. The wheel loader, Caterpillar 988, and the .
dump truck, Daimier Benz, 17,5-t payload, do not go together, but later on,
with the 30-t trucks, there will be no problem, It is a practical and economi-
cally sound rule that the wieel loader should be able to load the truck in three
loade without waste and overloading the tru:k, I
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The new crachics plant o v ato d poalde . ot el ke o Ayt

DEON0 My wbich i o o ey Ve =0hl ™ perat i, A hin - poant nore
mally operat-c oonly 1,000 L/'}, welch i3 alan fheonoremal ann ) R0 5 SIVLIKIS RO
the quarry, Thin anaid ration ia parti cuaarly drpartant in ¢ Arsan Arat

Repubt e, where #hor 0 a4 abaptas. e Tanpowere Foroy 000 /e pro-

baction line the cragher abonld bogue 1ocapacity
/‘ = My rt oy 250 ‘/}:,

wsuning 1J7Y tons of matorials tor production of 1 ton P o linker o and t. il

working 3% d/a.

Ae meationed carliier the new crushing plant ia operatines only trmporariiv,
since & new SOO-t/n crushing plant, which will neet the requirerents of the
two kilns, will be built at the new Manubia quarry if final agreenent reached
in thia respect, In the meantime, this plant is a seri-us bottle neck owing
to its smallness and also to the system of feeding to the crusher, Purthermare,
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 crushing
plant at the Manubia quarry is therefore urpgently needed.

lopper and feeder
The capacity of the receiving hopper is about 50 tons, which corresponds
to three 16-ton loads from the small new dump trucks,

The feeder below the hopper is a reciprocating tray feeder. This type of
feeder is old-fashioned and undesirable in o cement plant today. The feeder
has the following specificationss




-1
Lo A T I
ALl trw d y 00 oy
o laa DS /R T A | Bt VU
M s it L T
L NS S L 00« SO0

L B Y LN a g - *
F WY e [ 18] ."
Fow o ot me ‘g Lt i

g T ey l,"\\')() f .,/‘.,n_n

UL oy, oyt 7 opped operationg B S R T HE
VTR L T v and thope o ' reciprocating tray Ceeder muat ot s hdere
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Sruakins {opartment ig “quipped with a single-shafted hamme ‘rusher
wWith tre e technical Specificationag

n

S cragherg BYR 2020/4

Dl poof ‘rushiine mechanismg 2,050 mm
Housine wiithe  at oy 24000 mm

Food openingg 1400 x 1,9% mm

Matorials fodg lin'r~sf'mn, Tari
Throuwhput 250 tﬂu

Peed moisture ~ontenty A-1%

Foed Tump sizegs 00 x 700 x 500 mm

Pinal grain sizeg 0-20
with a emall oversize portion

Power requirements 300 k¥
Notor power re-ynireds 360 k¥
Speed of motors 990 rev/nin

As mentioned before, this crusher will be replaced Ny one with o capacity
of 500 t/h at the new quarry,

Since the ney orushing plant g o seriows bottlencok, the ol4 erushing
plant should be connected Wy Welt ‘mveyors to the new raw aterials stere to
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ApAcity f appe o wpmgt. V000 t gy it mAtely, tne demim F cr . ot
Lot aaitar e e oy ey Procea pianty wh ore the probiendinge of 4.

Periass lg oot eere Ly importane ,

Tooar ore b iy irmediat. 1. ot made aicenaible by o tal i dozers or whiee ]

ionders so that it an te omptled coompleto o, Withoat  aaine cilldogers o

Poadere, the capacity of the gt re ig only vbout 60K,

It would be advisable to jnatall a complet~ly new problending p.ant, with

3 roaf for protection againsgt rairie Otherwige, the «ffy ‘Aeney of the new pro=

duction line will remain very |ow.
Rell o acker

T™e belt stacker, which freds the raw materiales to the store, has the
following techri~al specificationes

Wcrking radius of stacker conveyorg 2% m
Widths 800 mm

Conveyi.g speeds 2,09 m/sec

Power f drivesr 22 k¥

Naterials handledt 1imestone, merl
Capacitys 500 t/h

Grain eiges 0-20 mm

Inclination of conveyors 19o

™e standard belt stacker has a centre dietance of 25 m, corresponding to
& projection of 24 m, A special feature is the material feeding device, which
is #0 arrenged that, when turning, 1iftiag and lowering the belt stacker, the
flow of Material is always directed topgnds the middle of the store,

Behile alewiac crab crases

The open raw materials stere is provided with tws mobile sleving grad
oranes with the follewing techaical spesifiostionss

-
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Toae fisadvan:a~s are very storiou8.
Avy o ¥int 0 eear e o oape andesirvab!ls today 1noa cerent plan! owlngr to

o reittent aporation and nigh maintenance coete The air shoall e to provide

. coatinuous Ylow of materiace, particularly where larme paantiticos of mate riala

rave to be handiod,

It would bt tezirable to tranater the two cranes to gore harbour, e:te

Misirata or Tripoli, where better age conuld be made of them,

Mi.. fced hoppers

Thare are 4 hoppers in the raw materials store, cach with a capacity of
approximately 600 tons. Two hoppers are for limestone and two for marl. It is
anticipated that one s~t of Roppers for the limestone and marl will be able also
to feed the old raw mill if so desired. That means one set of hoppers can be a

atand-by for cither the new or the old raw mill,

In the raw materials store the limestone containing 60-80% Cd!O} and the

marl containing 40-60% Cd)()3 are stored without any partition, which can make
it hard for the crane operator, especially at night, to supply limestone to the

limesione hqpper ang marl to the mayl hopper. A® a consequence, the raw mix
to the raw mill may vary by more than ﬁg‘. which is the maximum foreseen, and
therefore create problems in the homogenising silos,
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P okt e Y e e Ly o e Wl

e i dowin s gpe 401 ot Do

Lin, .0 n .
PRI SRS RERI TS " )z y 00 y 0C
Wiith {me)s VL Sy 100
Capacity (/0)g 10 100
Power ot triv. (W) RN fra
Sprond ot Arive (rov/min)g 1,100/ 150 900, 50

Below ecach box reedrr ig a cloaner (swr'xp“r‘)o This ciecancer i not ¢ nea
fionine nontinwously, bLut it should b, Tt ghoall alxs b dscrrvically in: e

cacked with the wei, 4 belv,

i belt

From the box feeders the raw materials are Fod to woist belia of varyin-.
vapacities according to the material and the kiln regquirementa whether o+ kiln
I or T, Tt {= Fareasen that +h. rew raw daiorials store can wlun supply raw

materiales to the old kiln II.

The four weigh belts for the raw materials have the roilowing specificationst

Capacityt 120 t/n

Range of controls 1110

Width of belt conveyors 800 mm

Centre distance: 16.4 m

Delt speeds 0.5 m/sec

Power requirements 30 kW N AP
Power of motors 4.0 ky

Barl for kilne I and II

Capacitys 120 and 30 thH
2 ranges of controls 1310 and 144
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B othe iro o1 ot s, e adtitive o ke new plant ig provided with two

mal. @ el ai.er 1nocootrasr +a the o0 poant, which has cnly one aila for
troiran ore ani taxit-e For the extraction of the iron o and baaxite, eact
Shoe de eqadpped Wittt oa ginoc o welsh belt with a capacity of b t/h and a range

crtrar o afr 1.0,

Son s asions

The 1e8imm ¢f the raw materials store is obsolete, It will be hard to
irprave it owing *o the enormous civil engineering work already done, It is
atsnlat-ly indispensable to provide the new extension with a preblending plant

Sf +hr latest deaipm in order to increase productirity in the kiln department,

m (-] e

The raw mill drpartment is designed to mest the following performance by
means of an air-swept mills
Working time (n/d)s 22
(d/week)s T
Materials fed (%)s Limestone and marl, 97§ iron ore, 2j bauxite,l

Peed grain sise (mm)s Limestone and marl, 0-20j irom ore, 0-304
“utte' 0~w

S L Peed méisture cortent (‘ 1!20)'0 g1

Throughput (t/h)s 95
Bnd finenesss 12-14% residue on 4,900 mesh/om?

. .. . . L
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The raw rill 13 w Alr-geepty, one—chambr ril. for sipth gear drive and
onaceted with the kiln and a hot a8 senerat op + maKks a3e of the hot mge s

for irying the raw matorial,

The mill has tre following technical specificatinngg

Outputs 5 */n

Inside liameter of cylinders 4.0 m

Length of cylindery 7,5 m

Thicknesas of cylinder plaics 38 mm
Raterials SM boiler plate

Diameter of neck-bearing trunniong 2,000 mm
Speed of mills 15,5 rev/min
Number of pinion shaft bearingey °
Power requirement of mills 1,400 ki
Neceesary grinding media charges 106 t
Lining of end wallss KWD oil-hardened
Lining of cylinder 2,500 mms V3 190
Lining of cylinder 5,000 mms Simedur

@aar_voxes S Awilianx

Speed of motor (rev/min)i 990 1,470 .
Power of motor (kN)t 1,700 27

e rav nill has suffered from 1ining platee of an inferior quality, whioh
Soems t0 be due to the very short delivery time. In the meantime the suppiier
has previded a nev set of lining plates, dut these plates have net Fet been
orected.

v
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UL e e v, e Wdinge o Prodriory vat o the LT was 1ot aaed L.
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T A LT ride, *heootatic epitoa parat »r hag been jammed
Lot ol @il ot el s tween the erit oA parat v oaed the o~y int. te which
ARt b sori ot gyt lies i fhe o il 81000 and the weigh focder tor
©r GEPOL prevoat. e T w4 thopmefape b alvimable *o age a serow conveyar

inttoat 90 an air-clit o P

Ko mardine maintonanc. of the #Til scparator, man<holcs are provided only
Atk top covers Wik is onet e ry practical, fince woliine will have to be
i o *tednner concy A manetole ghoald be madr in the moet suitable position

for the atoveemontion i propair e Iing,

The cxpert had no comment to make on the cycloneg,

Circulating
The circulating sir fan haa the following specificationss

Air volumes 230,000 m3/h
Air temperatures %()C
3tati~ pressurry 580 mm WQ
Power requirements 495 kw
Power of motors 650 kW

Speed of motors 985 rev/min

e CO

An air slide i an excéllent conveyor because it consumes Uttle electric
power and has no moving parts except a small high-pressure fan, 500-500 sm WO,
However, the material transport-d has to be 8 fine, dry powder and preferadly
al®o hot. Otherwise, tremendous problems can occur, as has happened when moist
or coarse material has entered the air slides.
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T tecknical speciricationg eor fre kot mg eonopatar ape an followsg
4
Capacitys 4 x 10 k'al/},
b}
Combust 1on air fany capacicct o 000 - /}.
Total prossures 00 mm wg
Power of motorg YeH kW
3peed of motorg  °,500 rev/min
The rxpert recommendsd that a tand-by hot gas gencrator of the same aize

a8 the existing

The finished raw meal is trangferred from (he

by an airelift,

The blendings and storagse
lpper and a lower aildL’
which the homogenized raw meal is conveyed to one o®

ready for use,

has been installed, but from the lower silos to the
there is only one-way conveying,

one br provided,

me T ment

raw mill to the blending silos

plant conasists o!: tv:g sets ‘of"(io.uble lilos,..;an.v
In the upper silo ihe homogenizing takes place, aftor
the lower silos for storing,
Batw~an the upper and lower silos a cross conveying aystem
respective bucket elevators

Prom the bucket elevator the raw meal goes to

the prehopper for the weigh feeder,




Ity Y o etk i the ",:1301 content gt the raw moal anoa complitoly

TaLl b oemdine A by there o ns poaaibilits of tranasterringe the raw meal to the

e b odine e o corre ct g Tooaverd sk situati oo, which ma, b

the 1t oo prettondine poanty o onaly halt or the blendine o1l should i

r

ST el b w0 ittt ah il then bt chevke le AT thaty the silo —an

Phe womar boeowsonizines soatem g oo complicat { wd dbaolete,  Today more

SLOpe Lt e e avanlabe, ek biendingeg chambora and ®*Canne flow® ayaten.s

BLCh e bt Yo s eal yeante The odvint e o Pheane oL
Leothat oy one il ds re pmieed dn o which stora s ot tlendiae are performed

Jirultancigaive

In ar. casey a plant to btlend the raw raterials before they come to the
eaw "1il i camential toroa omodern iry-process cement piante  Unfortunately,

‘he Hore T “oment Plant i8 not vquipped with such a prioblending plant,
Te-tinical data for the homosenizing department are as followss

Workin; poriods Depending on mill operation
Conveying capacitys 110 t/h
Capacitys 2 x 3,000 m

Dischar.y -apacitys . x /Y t/h

e b me conveyin em

The finished raw meal is conveyed from the mill to tue blending silos, a

migt

distance of 70 m, with a gain in height of 60 m, by two air-lifte, one for each

silo, each with the following specificationss

Capacitys 115 t/n

Roots blowers 2

Intake volumes 120 m"‘

Power requirements 118 kW
Power of motors 132 kW

Speed of motors 1,480 rev/min

eofhe WY-12ft conveying system id’ sidple to operate and has low investmest'

covts, but a large and properly working filter is esseatial in order to dedust

the large amount of air tranferred to the silos along with the raw meal. The




cansumption of electric energy is high, Alternatively, bucket elovators could

- been installeds Their investment costs are about three times as high, but

congumption of rlactric encrgy is very low,and only a small filter is necessary,

}{nmu&:ni Z l‘ - gilos

Since the homogvnizing system is of the intermittent type, the homogenizing

Bilos are situated n top of the storage silos 8o that the homogenized raw m=al,

after about 40 minutes of aerat ion, can be casily transferred to the storage

silos situated below.

The homogenizing, or blending, silos have the following pecificationsg

Inside diameters 12 m

Bffective heights 15 m

Capacitys 1,500 m3, or 1,50 t
Aeration area per silos 97.5 m2
Number of screw compressorss 3
Suction rates 42 m3/min

Pressure differences 15,000 mm WG
Power requirements 100 kW
Nominal power of motors 120 kW
Speed of motors 1,480 rev/min

The Cd)O3 content of the raw meal fed to the silos should not Vary more

than 158; afrter homogenizing, the variation should not exceed 0.2,

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 produotion of 1,000 t/d of clinker,

Bach of the storage silos has the following specifioationss

Discharge capacitys 75 t/n
Fumber of Roots blowerss 2
Suction rates 6.2 n3/m1n
Pressure differences 6,000 mm WO
Power requirements 8.8 kw
Nominal power of motors 13,8 k¥
Speed of motors 2,940 rev/min




e b rs e Cor the whioge fopartment hoaur th e Pollowinge apecifica-

*1nag

Hoonodr o b it 000 e

R . o ' R ’,

Dusttes (L 0t TPt aoe, tronn et g LRIV

gearad motor for the cieaning ayat om, nominal powert 0 X iei KW

Gearsd mator for th Laat extract 1ong,

SULow Cnae g Ory norinan powry L ox le. «W

—— <4l

) B
Vol bantictg 2,000 = /b 1,000 = /h
Forwer r 1.’1" et g Y. KW Yo kM
Nominal power of mot ooy 50 vl t3e7 wid
Speet o0t motarg 1,‘! W opev/min 2y 120 rev/min
‘ Wast: caa Cau 1D s vy v bedagr the adlitionns tieading e lurine tiendingte

Sonpredgor rogr

3

11 compreszors are located in one bigs raor cloge to the tao Eleoviingt and
Morase cilos. To gupply the roor with clcan air and safficient aip £.r the

conlines of the motora, fanz w L the Uoilowing speciticatinna are providedy

Alr capacitys 2 x 14,50 m)’/h

Power requirements 2 x 2,9 kW

Fower of motors 2 x 5.5 kW

Speed of motors 1,500 rev/min

Air capacity of roof fanss 2 x 9,100 m3/h
Power of motorgs 2 x 0.9 kW

onveyo

The conveyors consist mainly of 315-mm-wide air slides (110 t/n) except
thoase from the blending silos to the storage silos, where 500-mewide alr wvlides
(500 t/h) are installed, Raw mea! from the storage silos to the weigh feeder
for the GBPOL preheater as 1ifted up 19.2 m by a bucket elevator, one for eaoh
silo, with the following specificationss

Capacitys 90 t/h
Centre distancet 19.2 m
Width of bucketss 800 mm
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(»') Tuvostieats poacivilitioe “or an oo roerc cidne vt eanapor g

(1) Peovile the ran tehind tne clecteostatic jr it o with v caeanin -
avarte Tor acear tare ] {yar,

These reasares shoud beovagy to carrs aate WEe 6 the Frobeater poeoiee s

3 veemlar Coedinen, the Goineer productiom «ill cortainly rmeach voae than
1,000 t/’!, Ptooatarados vore Sl oand mope bt clinkee 1.l oo 1 lreds It
should ala: be pointed out that nobody at the plant is “wi;iar with the GRPOL
g/8tem, 80 the human factor will have 'o be taken bBroavie, int s account in ounde -

taking improvements,
ome mil e tment

The new cement mill department consists of +wo cloged=circuit, 1,0-m diaetcr
X 11 m two~chamber tube mills, cach with a capacity of 32 t/h of Portland c nent,
3,000 cmz/g Blaine, fed by 96% clinker and 4% stypsum,  Each mill is equipped
with a 1,200-kW motor, The open-circuit system is a common and proved aystem
with water injection and an electr.static precipitator., 'Therefore, this depart-
ment should be able to run properly,

Nevertheless, one point should be noted., The clinker is feil to the mills
by 14 electronic weigh feeders each with a capacity of 4-40 t/h and situated




w the open c.inaor gt oo Noreails each mitl shonld be provided with only
i Feeder T ciane ol oA copper of apprasimately o00=t capacity above
"

~1.. inlet, cai it el Lt anaoad of 2 elestronic woioh feeders will murely

ver tremendods o tlheme ot clectrictansyand the Horae T 0 eent Flant ap

ow hags had 1 - oot 1 snetineer,

Jince it is tard co0 oo dify such a cyetem, the staff will have o ocope with

L0 altics as teat they can,

Fa king and loagding *

™. packins ani icadine plont consiste of 2 x 5,000 r"g

ailom, ecach 12 m in
lawrter and 40 ki, Fros theae sllos the coment goes either to the two
RCTO packers,each with a capacity of 100 t/h,or direct through the two bulk
“cading stationsycach with. a capacity of 150 t/h, which makes a total capacity
o 500 f/h. T btilk loatin, stations have never been used, since o special
buik <ement carricrs have been available, It is still too carly to judge

)perations, since ad justments are otill being nade.

The spillaye caused when paper bags rip has bren considrrable, but only
i-ply bags are used, Por such thin bags the machinery needs to be adjusted
precisely, Putting cement in paper bags should be avoided as much as possible.
It is a wasteful practice, There is not wood enough iR the world for that pur-
pose., Small consumers will quickly learn to use bulk c-ment if they know, for

cxam>le, that they can get 100 kg more cement for each 1,000 kg they buye

E:gu‘.}l ‘ or ;ng;;ovemeng 8

Three proposals for improvements in the Homs I Cement Plant are presented
below.

Alternative 1
kecation Reber {em
Sationary crushing plant, 500 t/\

Y-t off-highway truck

Rubber belt conveyor, about 2,700 m long,
800 mm wide

New quarry

- e




Location N amber
Factory i

l

1

1

—

Alte:m} ave 11
ocaticn Bumber

New quarry

Plant 1

Altermative IIX

tor

Complete probioniin. poant crveped b

roof and sufrficiin: vop raoey kilne, *n*ai
clinker produrtiom, Ly 110 44y ixistine
hoppera and fe.dora *+ o be aed

By-pass inataliation lntladine 3iln ¢op
both kilns *petne g cavential for kiln I,
but may to not Sap owiln I1

Clay crushing ani iryin.- piant

Lift for the GEPOL probeator and »ilns

Complete overhaul F the ol plant including
modifications

Ifem
Stationary crushing plant, 500 t/h
-t of f-highway trucks

Rubber belt conveyor, about 2,700 m long,
800 mm wide

Complete preblending plant covered by roof
and sufficieat for both kilns, total
clinker production, 1,330 t/dy existing
hoppers and feeders to be used

A special arrangement for removal of fine
dust from the electrostatic precipi“ator
for kiln II; for kiln I provide only one
(the last) chamber with collecting and
emigsion eiectrodea to recove alkali and
chlorine through the chimney

Lift for the GRPOL preheater and silos

Complete overhaul of the old plant including
modifications

The clinker-grinding facilities and the packing plant supplying clinker
from the new Homs II Cement Plant would be used. Then the existing raw material
store could be used as the clinker store. The two kilns, preheaters and raw
mills could be offered as a bilateral ald to some less developed country, e.g.

Niger.




FQO37T T0OOE

FCIT TITLE
DTRATICN

oTTY TATION
FRFPOSE OF PROECT

QUALIPICATIONS

JM{NYe

JOR EXRIFPTION

IS/LIB/ /903y .10 /¢

Bxpert in Coment Prod oticn ad ®act ey Japervasion
Dia mentre Lwitn thre o monr b ot nsion)

Homay with traved within th contry

Toointroduce laating improve e qta inot o or o andantr,
T the Livvan Arab Repablic

The oxpert will be o azaimer to the Government ot th
Litvan Arat Republis to asmigt the coment indust ryoin
wporadineg ocal know-tiow and training of personnel,
See titicaliy, he will ke oxpe sto} tog

f0) Assict b factory adminietration in carryings ouw
laily lutiec in the Tact,ricag

(?) Asgist in catablishing —aintrnance o atines and
wivise on spar« parts r juirementsg

(3) Assist the factory administration in obtaining com-

petitive supplies of uparr parte and cquipment needed
in the factoryg

(4) Train local pe.reonnel in assuming reeponsibility for

the aboveementioned dutiesy

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

competence and experience,

Mechanical engineer with the relevant experience in
cement factories
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EPPICIENCY OF KILN DRPARRENT

100% ~ffiiency baged ong Annual capacity
Kiln %o. | 330 days x 330 t/9 %.

Kiln oy > 330 days x 1,000 t/4 20,000
motal = 1008 efficiency/12? monthe 418,900

"linker production, Jenuary - June 1475 (tona)

Kiln No, 1 (DOPOL) 32,58%
Kiln No, > (GEPOL) —ddaliS
Totll W|‘31

¢ Efficiency = W = 47,68




DATA ON HOMS “EMEN" PLAN™ W' BXTENGION

table Vo Profuction ant - e CENLeny raw il Nao oo,
. January 1o 4=t o5
Spee fie kel d o on
Productiog Workine  Hououply Eroorey SNy 00 it 3,000
oraw meal ! ime St pat consgiption ongumption meny / s
) (n) (e/h) (kW) (KME/L)  Cpre it age)
ce—
January 13,430 560 7.0 Vi4, 30 RN Y N
Pebruary Dy l:H2 373 U 2/4,4%0 8.4 =/%.1
March 64155 2T 00} 282,580 4509 =f1.
April 12,700 53 Pl 394,550 10 -/8,0
May 13,440 481 210 355,170 26,5  -/8,1
June 12,010 408 29.6 307,200 28.0 -/8.1
July 13,642 460 29.8 302,190 22,1 =/3.5
August 15,900 469 29.8 261,770 17,0 -/843
Septembe r 12,510 422 2646 278,390 2l -/8,0
October 4,900 170 28.8 133,040 27«2 =/11.0
November and
December Pigures still being prepared,
143,297 tonm of raw meal were delivered from the new line,
L
January 7,000 438 16.0 335,95 47.9 -/=-
Pebruary 5,251 297 17.6 235,920 4.9  -/9.2
Narch 3,796 191 2.0 150,080 39.5  =/9.5
April 12,418 543 22.9 306,670 2.7 -/8.6
Nay 9,699 411 23.6 372,800 38,5 -/9.9
June 5509 237 3.2 166, 300 3.5 -/8.8
Total/average 43,673 2,117 2.6 1,567,720 3.7 =/9.2

Sources MNonthly report of works manager to general manager, NC,

Notes The raw mill No. 1 (old 1line) is in an extremely bad condition
and the !opu-tnnt not very well designed. Raw meal can be supplied from the
new raw mill to the o}d line. The energy consumption should not exceed 18 kih/h
by 84 R 4,900 mesh/om‘,




b

« Vot vl omagnpt Lo, raw g ey
LI VIS S P R
N N H".'L i N
Pl W | TR Yo O it L, 00
o oy P oyt i conanpt L, o .'r.,/
-) o) N Tewt) rd /) erentaen )
[ :'00(} o L0 e see see
A gt L (00 W o0 s see -/ e
3ot )0 ‘ e Lty " 40 -0,
O y 00 = et Pyt HEW AR
N ter and
Y t Fimarea 8till beine proparid,
L .
Jaxmar,, Lr,Ol 5 (e .(").O N ,4 [ ' el oo
Frrruary 7,340 177 103.# 23, 10K 1248 Dot/ itie)
March ©y 204 500 Y4 ot 583, 1¢ 1243 ot /100 4
April 24h25 11 844" ¢4, 100 7445 Vo310 el
Mav 174899 385 1Bed A4, 201 1149 1.5/18,1
June 24,217 251 965 1it,800 13,2 Yo 7/1743
] L J

Total/
average 135,490 1,412 1262 1,749,099 1542 3e5/1649

Capacity

Peed sizn

Peed moisture rontent

Residue of raw meal

Specific energy consumption

95 t/h

0-20 mm with a certain portion of oversize
Naximum 7%

12-14% R 4,900 mesh/om° according to DIN 4188
22 kh/t raw meal

Botes Resicue on 900 meah/ou2 seems too high, which makes free CaD in the

clinker high.

Please check with contractor.
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T e bt it one L L T . (
Tanuary 1 1
Tl o LR w.. . | oo
S N AT ] naampt oo, G e N
4 NG| ad e ol oY

Twuar, s =81 o Ry y o 0 cee
Pabrur, Sy 4 H06H oo Ly O e .o
Marh iy 0 ‘KA ©e Ty Sydnd veoe
(pr-~iif' 1,
wertian )
April [ g 3038 R66 i 19410 ees
May 8,031 Re,y o o w1 0
J,Ul' ;7’8m /8‘8 [ : .,1" .
Jusy 2,054 8¢ o Fed O ‘e
Au&’ua? 8’11’” 841 "4‘1 ! "':AO ‘e
Jeptembor To764 83y L 3 1,41 e
October 8,00, 894 e . 1,40 eee
Nov mber ani
December Pigures still being prepared,
Total/av.rage 68,58, 1 196 129 )0 1401
Bfficiency = 81,38 (100% -friciency 330 days x 30 + 108,00 t/a)
Run factor - 87.28 (100% run factor 330 days x >l k= ,)20 h/a)
23
January 50836 704 562 1,064 1,417 P
Pebruary 2,251 319 224 1,2%0 1,344 vos
Rarah %,832 641 565 969 1,440 eve
April 7,638 768 642 887 1,370 106
Ry 6,30 649 568 904 1,387 2,00
June 4,694 486 423 913 1,446 le42

L e L] .
Total/average 32,585 3,567 2,989 998 1,400 1,79

850 - ,
Bfficiency = 59,86 (850 - guarantee)

Run factor = 75,58
m,e.l Ronthly report of werks manager to genera. manager, NCC,

‘/ Bunker "C® f,a], Neating value l‘ = 9,800 kcal/kg and 1itre
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Table i, T o 1o

fata -~ no.

O
Toont Plare Fo
Itea Trpt ALFHA HETA IAMMA
Me o boanica S STV N
Price ag ;o e e
total ey < o . .
El"" ‘.v.'.". Coparprmers? “.l‘.)l'.
Price ag (oreopntam F
total pri-. 4 10/ Sell o« !
Mochanioa g aipe ne LD/ke 0.442 Lol Leuf®
Feebe pri - '/kR 1,18 385 o !f
Rleot ol o qpuipreont LD/ke 2e 31y 34100 ‘o841
fereby pri - 8/ke Te84 06 s} i1e/®
Mechanical «quipment Tesebs
price as p. reentapme f the
total “.o.be price 4 16013 a4 .10
Rlectrical equipment £,0,b,
price as parcentage of total
feoebs price 1 10,73 13604 -
Nechanical spare parts f,o,b,
price as percentage of
mechanical equipment f.o.h,
price 4 13497 14400 -
Rlectrical spare parts f.o.b,
price as percentage of
electrical equipment f,o0,b,
price < 16 9§ 16,10 -
Civil works price as
percentuge of the total price < 35,48 41.2% 42.62
Rrection works price as
percentage of the f,0.b, price < 46.7% 42,02 36.91
Brection works price as
peroentage of the total price ¢ 17.6% 16,37 13,78
Specific erection price LD/xg 0.442 0.483 -
8/xg 1.49 1,63 -
Transport price as percentage
of the total f.a.b. price < 19.74 8.75 16.82
Transport price as percentage
of the total price 3 T.46 3.41 6.28
Specific traneport price /g 0.187 0.101 -
8/xg 0.63 0.3 -
Depreciation cost of the
Plant for 15 years L/t 3.10 3.910 4.120
8/t 10.55 13,22 13.93

Exchange ratest 1 LD - IxXr 18.32 - P 14.20 - DN 7.94 = 8 3.38 (4 april 1975)
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107 LD

<
“0 ¢
/

40 ¢

10 ¢

1073

} 200

S

~>

+ 150

- 100
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Alpha LD 46,821,2%) . $158,25%5,85%
Beta LD ”0“7.406 - ‘198|228n232
Gamma LD 63,635,582 = $215,088, 267

Beta

Subject to escalation
Partly (46%) firm price

Pimm price excluding spare parte for
the mechanical equipment

Exchange rates (April 197%)s LD 1 - Mr 18,32 = P 14.20 = DN 7,94 - § 3.38

Pigure IV, Tetal prices from the tenderers submi‘'ed to WCC on
15 April 1975 for Nems II Cemen. Plant
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