G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/




e e
INI_——"O e

[l
22

e
I e




10558 i

——

. ASSISTANCE TO THE CENENT INDUSTRY IN SYRIA .{
S

Terminal Report

Prepared under UNIDO Project DP/SYR/80/001

]

Assigtance to Cerment Plant Procucticn

Prepared for the Government of the Syrian Arab Republic

Based on the work of Clifford Martin

advigser on cement production

United Naticns Industrial Develcpzent Crganization

Vienna

This report has not been cleared with the United Nations
Industrial Cr;anizaticn which dces nct, therefore, necessarily
share the views presented.




Y Abdbreviations used in this Report

GOoC General Crganisation for Cement.

ACBMC Arabian Cement and Building Materials Co..
ITRDC Industrial Testing, Research and Developrent Centre.
G.D. General Director.

T.D. Technicel Director.

P.D. Production Director.

H.L. Head of Laboratory.

Eng. Engircer.

SPH. Suspension Preheater.

LSF. Lize Saturation Factor.

cm, centimetres.

m. zetres.

tph tons per hour.

tpd +tons per day.

- tya ~ons per annum.




11.
111.
1v.

V1l.
Vill.
1x.

TABLE OF CCNTENTS

Tems. of reference

Introduction

The Syrian Cement Industry February 1981

Administration and Planning

Training and Employment

General Plant Operation

A.
B.
C.
D.

The quality of machinery an& equipmant
Plant design and layout
General plant maintenaxnce

Storekeeping and purchasing

Production and Quality Control

A.
B.
c.

Production
Prcduction effeciency

Quality control

Management and Coordinaticn

Puture Develorment

Gepneral Reccommendations

Utilisation of Project Pindings

ANFEX 1. Revort .n Adra Plant

il. 2eaport on Hama Plant
111. Report cn 3Iastan Plint
1V. Report con 'usulmiyen Plant
V. Report on ACBIT plant
V¥l. Standardisation of I-ray analysers
Vli. Perscns met during missicn

- e = > - -

i
i




TERMS OP REFERENCE

The expert will e assigned to the General Organisation
for Cement and Building Materials Industry to advise and
assist in the rehabilitaticn of the existing cement
works., Moe» specifically, the expert is expected to:

1. Advise the General Director, the personnel and plant
managers on technical matters related to the production
of cement, including process control and maintenance
routines;

2. Assist in technical and administrative matters related
to the overall implementaticn of technical assistance;

3. Develop training progracmes for national technical
pdrsonnel;

4. Initiate UNIDO fellowship traininz and study tours
and follow .p on the promotion of local skills.

The expert will also be expected to prepare 2 final repcrt;
setting out the findings of the missicn and recommendations
to the Government on further action which might be taken.




INTRCDTCTION

At the request of GCC the major emphasis of the missicn was
directed cn production problerms at the Adra plant where
apecific operatinz problems had been encountered.

Attention was restricted to a detailed ccnsideration of
these problems since the overall UINIDO mission provided for
experts in the electrical and mechanical engineering.
Kevertheless, attenticn was given to the general effect of
maintenance and other services without attezmpting a detailed
study of the desired systems. The same policy was adopted
in respect of other plants visited according vo the prcograrme
agreed with GCC.

The time spent at GOC and on various plants was as follows:

GCC coe 3 weeks
Adra cew 5 weeks
Hara & Rastan «s 1 week
Musulmiyeh ees 1 week
Arabian Cement Cc. 1 week

The overall mission period was 3 months from 2lst January 1981

In the field of production the Syrian Cement Industiry is
short cf *trained and experienced staff and reguires further
extensive asgigtance in trainirz and plant operaticn. The
existing and planned prcduction capacity is adequate for the
medium term demand for cement provided the full potential is
realised. 7vithout an improvement in operatins methods
general efficiency of the industry is likely to decline and
adequate staffing and scund training is the key to achieving
this.




I. The Syrian Cement Industry. Pebruary 1981

The GCC is responsible for the whole of the Syrian cement
industry which is technically based on two distinct types
of process with a historical divisich established by the
lst develcpment plan for the cement industry. Prior to
this all plants used the wet prccess with unit capacities
of clinker ranging from 220 to 395 t.p.d. (See Table 1),

The development of new factories was based on the dry
prccess (Table 2) using suspension prenheater kilns,
initially with a ccumon basic design and capacity of

1000 t.p.d. of clinker. These plants were of East Gerrtan
origin and the Adra plant is presently being increased by
the installation of a third 10C0t.p.d. unit. In 1979 a
plant of Rumanian origin comprising two 1500 t.p.d. units
was put into operation and a new plant is pressntly under
construction at Tartcus which will have four fully
automated units of 1600 t.p.d. ezch. The firs: of which
is due to be ccmmissioned’ in 1982.

Table 1. Clinker Production

Wet process plants Capacity tpd Annual Cutput v T .
Installed Potential 1980 effeciency
Dummar | |
Kiln 2 230 : !
" 3 ‘ 270 880 + 272800. 214915 79
LI | 380 - s ! :
' : {
Rastan ‘
Kiln 1 _ 370 1147C0 119345 103
! : ,
Hama ? '
Kiln 1 , 395 122450 114119 93
; , . ‘
E1 Chabha ’
Susulmiyeh
Kiln 1 : 333 ©10323¢ iC5577 103
Sheik Said |
Kiln 1 210 X !
" 2 210 630 1953C0 175363 90
" 3 210 | !
Burgislaa j ?
Kiln 1 252 78120 : 77088 99
Total 2060 006600  B064C7 9l




Table 2. Clinker Prcduction
Dry process plants Capacity tpd Annual Output < .
Inctalled: Planned Potential 1980 Ccifeciency
Adra i ' (1)
Kiln 1 ;
Hn 2 . 1900 620000 373.970 60
* 3 1000
Hama f
" 2 ‘ 1000 ; 310.000 219.711 71
Musulmiyeh i ;
Kiln 2 | 1000 310.000 233.907 75
. 1000 10.000 .
ACABMD . 310 1241.309 ( )78
¥iln 1 500 2
Tartous
4 kilns | 6400 -
L = i
“Potal 8000 7400 2,480.000 1,128.897 69¢3)

1. Based on 85% running time.
2. Estimated.

3. Excludes AC3MT.

Whilst output cn the wet process plants is satisfactory the

Plant in process of commigsioning.

new kilns have failed to maintain their potential capacities.

IT ADMINISTRATICE ARD PLAWNING

Tne General Crzanisation for Cement (GCC) is responsible *o
the Minigtry of Industry for the achisvement c¢f prcducticn

targets set by the Goveruxent.
-and of <he senior staff of the factories is given in Fig.l.

The factory Gemaral Directors are respcmsible directly to
the Ceneral Director, GCC and are autcnczous except for the

A bagic orzanisaticn of GCC

purchase of new equipzent and spare parts and the estabvlishing

of salary levels.
through a systeo of committees,

GCC headquarters deals with these matters
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III TRAINING AND EMPLCYIENT

GCC is conciocus of the limitations imposed on the running
of it's plants by the shortagze of skilled and experienced
Syrian natiocnals. !Moreover, employment conditions
applicable to the cement industry put certain constraints
on the engaging of staff and on maintaining a stable force.
This hes a serious effect on plant operation and in spite
of an incentive scheme is likely to persist. This puts an
added emphasis on training of personsl which consequently
will be a continuing requirement in the foreseeable future.
GOC has endeavoured to train staff in and outside Syria and
has also used expatriate staffing to cperate new rplants and
carry out on-the-job training. So far this has not proved
a satisfactory solution. It is noted that training centres
for theoretical and in-plant training are in formation at
Adra afdACBXT but the center of El Crata at Musulmiyeh
opened in 1976 has been closed since 1979. It is suggested
that there is a need for all three renters and for a central
coordination by GCC.

These centers would deal basically with the middle and super-
visory grades of personel and they cculd be suplemented by
using existing training resources both inside and ocutside
Syria. However there is a need to afford to management gtaff
the oportunity of development and further studies and in
additicn to the use of ilocal resources, it is recommended
that fellowship and study tours be set up in conjunction with
overgeas manufacturing organisations in the fields of wmain-
tenance, productiocn and management techniques related to the
cement industry.

IV GOoSTRAL PLANT CPE3ATION

The study of operating was concentrated on the new dry
process plants and in particular, at the request of GCC, on
the Adra factory for which several reports were issued.(Annex

In addition to a study of producticn zatiacds a broad Jtudy
was made of the several factors which 2ave an important
impact on the performance of the plant and effect sthe quality
and quantity of ocutput. These factcors are identified as
follows:

A. The Quality of 'achinery and Eguiozent,.

In several cases major items of plant have design weak-
nesses or have develcpred manufacturing faults which have
required major repairs and consequent loss of production
e.g. Cement mill at Adra and the clay crusher at Hama.
There could be similar unforseen problems in the future

1)




and these can only be rectified in conjunction with the
equipment suppliers. In other cases expendable materiala
such as kiln refractories, mill linings and mill grinding
media have been of relatively low quality resulting in
high rates of consumption and in the case of the kilns
and cement mills, serious loss of running time. Steps
have been taken to purchase better quality materials

and some of this is already in use with favocurable
results. This poZicy should be developed with material
quality taking priority importance in purchasing assess-
ment. A study of the true cost per ton of cement pro-
duced should then be made from actual operating data.

Plant desizn and Tayout

Some sections of plant have processing equipment which

is unsuitable for treating the raw materials to be
processed.. In these cases either the equipment must be
ruplaced, at high capital cost, or operated at low
effeciency and hence high unit operating cost. Individ-
ual studies are necessary to decide con the course to be
followed. Examples are the clay crusher at Hawa and the
marl crushing and handling rlant at Adra (see Annex 1 & 11).

General Plant Maintenance

Under this heading comes the engineering, electrical and
instrumentation departments. 1In all the departments
there is evidence of a serious shortage of skilled staff
which has resulted in a virtual lack of preventive main-
tenance within a planned programme. Maintenance has
therefore become a questicn of the repairing of break-
downs as and when they occur and results in major losses
of plant operating time as well as frequent reducticns
of outputwhich could often be avoidad by preventive
maintenance. 7This subject and the methacds tc be used to
effect an improvezment will be dealt with under the
U.%.7.D.C. Cezent project 23 a separate issus cutszide
the sccpe of this report. However, it is relevant to
point cut that the maintenance secticn suffers seriously
from the unavailatility of spare parts (sece IV D).

The lack ¢f instruzenitaticn maintenance has resulted in
the central conirol staff for the kilns, raw andé cement
mills in all the factorias having to work with to:ally
inadaquate infcrmaticn which has contributed significantly
on occasions to poor performance and damage to preduction
equipment.
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D. Storekeepinz and Purchasing

Thene two departments are closely linked and require
careful coordination with the factory operating and
maintenance departments. The long delays in ordering
and receiving spare parts seriously reduces the effic-
iency of these departments, as well as adding costs,
and indicates the need for a complete reassassment

and reorganisation of the systems and methods of pur-
chasing and stockholding. Since GCC controls several
identical plants in various parts of Syria, a central
information and control center cculd be developed to
coordinate therange and levels of stockholding and to
ensure the optirum use of available spares. This wculd
also permit. the standardisation of spare parts,

. ’ V. PRCDUCTICN AND QUALITY CCITRCL

A. Production

Weaknesses in the production at the various factories
are elaborated, and recermendations made in Annexes 1-V.
These divide into two catergories; firstly those indiv-
idual to the particular factcry and usually arising
from the properties of raw materials and the prvcesa
design, and secondly these of a more general nature
which are detailed in B, C 3&4, &E.

In general the producticn departments of 211 factories
- suffer from a shortage of experienced and qualified
.- staff which seriously reduces efficiency of operation.

- B. Production Tfficiercy

This can be simply measured by comparing the actual
arainst budgetted output and ccst based on potential
. o plant capacity. In Syria, cement demands exceeds local
- manufacturing capacity so the potential carpacity fixes
the budget fizures. The pctential efficiency then re-
lates to the fcllewing facters:

1. What is the desirmed caracity?

2. Have the manufacturer’s guarantees been realised?

3. Have any basic machinery feilures cccurred?

4. Ie the plant effectively maintained and available
for full operation?

These fac*ors percit the determination of the potentieal
output, and since the cekent process can be easily




divided into several production and service departments
it is then possible to prcduce a ccmplete operating
budget which will form the basis of the costing systen,
Such a systvem is essential if maximum production effic-
iency is to be achieved.since it not only permits the
setting of targets but identifies areas of inefficient
operation and permits acticn to deal with them,

If the Syrian cement industry is to reach optimum effic-
iency it must adopt such a system of control. At present,
budgeting is g=nerally physical only and in a limited
sense that only cement and elinker targets are aimed at.
Full budgets sh-:uld be available by the beginninz ofthe
year to which they refer. This was not the case at the
factories visited.

However, an excepticn is at ACBMC where a documentary
system of process and job control and a basic departmen-
tal cost systerm has bz2en prepared which will permit

full budgeiary control of operating.

It is stroncly recommended that this gystem be studied
and devealoped and used throughout the GOC establishment.

Quslity Control

With the exception of ACBIC, the Prcduction Departments
have full responsibility for preduction and quality
control with the laboratory acting as a scurce of in-
forxation only and having no powers of direct control
of quality., This results on occassions in a miginter-
pretation of, or a failure to use informaticn, delays
in applicaticn of control and, more basically, a fail=-
ure tc effectively 2aprly quality ccntrol on vital parts
of the process.

A better conirol wculd be cbtained if the Head of laber-
atory, whilst still beinz responsible tc the Prciucticn
Director, were ziven authority to igsue instructions on
quality ccnsrol directly to the departments ccncerned
with a ccpy <o <he Prcducticn Director or hig delsgate,
This gyster is adonted by ACBMC., It is essential uncw=-
ever to have a cotpetant and exverienced Head c¢f lavbor-
atory and also to make effective use of the X-ray
analysers installed in all the dry process laboratories.

B e —




V1. NMATAGEMENT AND CCCRDINATICN

Considering the difficulties arising from shortages of
experienced qualified staff at all factories it was notice-
able that the sernior Derudnel in both Prciuction and Tech-
nical Departments, who were generally exverienced and

competent, were frequently over-loaded with responsibvilities

often of a minor nature, which interfered with or prevented
them carrying cut their duties with full effectiveness.
Even allowing for the existing limitaticns of staff avail-
ability it is possible t¢ improve the situation by intro-
duction of up to date management techniques and delegation
of responsibilities under the overall controll and coord-
ination of each Director whothemsglves will be subject to
the coordination of the General Director.

The délegation of responsibilities can be controlled by
regular weekly meetings of senior perscnel within each
department at which operating plans can be formulated and
each participant can contribute. This will encourage
motivation and cooperaticn amcngst the staff but it is
emphasised that there must be a systematic follow-up to
ensure the realisation of the operating plan.

In order to assist in introdueing such a scheme it is

suggested that use be made of the existing Management
Training Center in Damascus for senicr personel.

V1ll. FUTURE DEVELCPIENT

In view of the existing and developing prcducticn facil-
ities it is reccommended that future develcpment begiven
the following order of priority:

1, 3Brinz all existing plants up to optimum efficiency.
2. Study the f2asibility of medifying existing dry

process kilns to the Precalcination type of prccess.

This cculd result in an increzse in carzacity of
20 tc 4C% depending on the tyre ¢ prccass adopted.
3. Study the feasibility of ccnvertinz wet process
plants to semi-wet prccess. Fastan; Hama and
Musulmiyeh offer the best oppcrtunities fcr this.
4. Extend existing plants.
S. Build new plants.
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c.

D.

E.

P.
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V11ll. GENERAL RECCIMMERDATICHS

Praining

1. Develop in-plant training at selected factories.

2. Use external training organisatiuns for inter-
mediate and Technical staff.

3. Use local and overseas managerment and technical
study tours in cooperation with cement manufact-
urers to develop senior perscnel and to provide
an exchange of ideas. This may be done on a
fellowship basis.

Introduce regular precducticn and budgetary control
including a cost ccntrol system.

Improve the standard of purchasing and storekeeping
at all factories. ‘

Study and introduce at GOC headquarters a centre of
information and coordination of purchasing and spares
control including a system of standardisaticn.

Make quality control the direct responsibility of the i
factory laboratory but remaining under the overall
control of the Production Director.

Carry out a programme of standardisation and coordin-
ation of all X-ray analysing equipment cn a continuing
basis and ensure that more operators are trained
preferably by the egquipment supplier.

Study the possibilities of:

1. Converting existingz dry process kilms to the
Precalcination process.

2. Converctinz certain wet process kilns to the semi-
wet process.

Improve the standard of mechanical and electrical
maintenance, particularly instrument maintenance.

Reorganise the responsibility for plant cleanliness
and if necessary set up a derartzent to control it.




IX. UTILISATICI OP PRCJECT PINDINGS

During the factory visits extensive discussions were held
with senior management and operating staff during which

all the points covered in the Annexes 1 to V. were dealt
with in detail. In general it is too early tc assessthe
application of the advice given. The excepticn is Adra
where several of the recommendations have been successfully
put into operatiom.

14+ may be advisable to consider a follow-up mission in the
fairly near future.




ANNEX 1

UNIDO Project No. SYR/80/001

Report on the Production of : (
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ANNEX 1.

4 Report on Production at Adra Cement Zo. March Tth 1681

This renort is based on the writers ohgervaticns and
discussions durins factory visita covering the period
January 29th1 - ¥arch 7th 1981,

Pactory Desion

The plant consists of tiw production units of
1000 t.p.d. 2ach oneratinzg on the dry process with
SPH kilns. The raw matarial processing up to the
raw mills and the cement storage anl packiug plants
are conzon to hoth units. A detail of the equipment
and capacities is given in Annex 1.

The plant is designed to use four rawv materials,
}imestone, mrl, hasalt and sand, but experience has
Shown that the sand is not needsd for correct
propcrtioning of a cerent raw rix. The quality of
the raw materials is good and all are sited near to
the factory thus presenting.no poriticular transsort
problem,

Iimestone Qua and Crushinz

There are two types of suitable limestone in the
deposit and for correct quarry develctrent ideally
both should be worked +tcgether to produce a blended

' crushed limestone. The crystaline linestone is of

- high grade (953 pure) and the ckalky limestcne

-7 (625 Ture) which contains up to 37 alumina can
probably be satisfactorily used in a prosortion of
up to 25 - 30%, It will be necessury to chemically
control the limestone quzli*y (see Annax 2) as well
as the water content oS the chelky which hes a
pereeidy of 15%.

Prcduction and blendingz difZiculties lave D2en
encountered duz tu the lack of availability of
loadins =quittznt and the currant situatin with cpe
biz excavascr cut of action for the Tur-xeeihloe
future could resuls in a raduction in lirestone
: production to bYelcw level nesd=é for full ractory
operatiun if *he second big excavator fails. These
dif¢iculties arise mainly Irom lack of spares and
the congequzn’ lack of a preventative maintenance
progratite.




The crusher operates satisfactcrily to 10% above
it's designed capacity. Stone is transported from
quarry to crusher by 25 ton dumpers. There appears
to be some inefficiency in the use of these dumpers
which warrants a time and motion study.

Recommendations

l. Improve equipment availability possibly by
replacing one of the large excavators and
generally by improving planned maintenance.

2, Cerry out a study on efficient use of dumpers.

3. Check the operating schedule of the crusher to
avoid ruming it empty or on low output.

Marl’ Quarry

Sampling and analysis of the varicus bands of
warl which occur in the quarry was carried out with
a view to improving quarrying tachnigue and producing
& uniform quality of wmarl which under present
conditions is very variable,

A full report with reccmmendations is given in
Annex 3.

Basalt Quarry

The deposit comprises a uniform section and a
broken variable section in respect o quality. Care
should be taken to selectively quarry to avoid the
variable material which is readily identificble and

t0 regularly monitor the quality of the crushed basalt.

The basalt crusher operates satisfactorily.

Yarl Crushing and Dryircs

The following factors liniting perfcrmance were
noted:

1. Apron faeders overload at 80? of capacity.

2. Crushers are susceptable to blockase by wet
material and are limited to 65 - 80 t.P.H.

3. No.l crusher can deliver to both dryers but No.2
to one dryer only.

'
1
1
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’ 4. A1l the marl must be dried to maximum 5% water
. content.

', i Recommendaticns

1, Check and if necessary increase the power of the
apron feeder drive.

2. Endeavor to increase the crusher output by

experimenting with/hammers ca the rotor. Care /fewer

must be taken to keep the rotor in balance,

Raw Milling and 3lending

Raw mill performance is generally satisfactory
,Shough electrical faults c2used serious interurtions
of running time resulting in lowered kiln output
due to shortage of raw meal.

When the mills are not running it is standard
practice to switch off the electrofilters to avoid
the recovered dust upsetting the blended meal

' analysis. This results in a lcss of raw meal

: : equivalent to about 10% of the kiln feed. By correct
laboratory control, it should be possible to adjust
the analysis of the raw meal from the mill arnd avoid
the need to switch off the electrofilters, thus

; effecting a major economy.

There is also a continuous and significant loss of
dust from the raw meal silos due to inefficient dust
collection, Regular maintenance of the filter plant
is necessary.

Eilns

The follcwinz poinis have a serious effect on kiln
operation:

1., Variations in the uniformity of raw materials
causing variations in the raw zeal analysis.
T™is can cause difficulties in bdburning cczditicna
and voriable clinXer gualisy.

2. Erratic feadinz of the raw meal due to damage to
the rotary fe2der of the belt weigher. It is
underatood that scme measur=e have bzen taken to
rectify this important problem and they saould
be followed up with urzency.




3. Many of the instrumen:s in the control room are
not in working order. This seriously interferes
with correct kiln operation. Better maintenance
is called for.

4., The burners do not appear tc have any written
instructions on routine kiln cperation and
methods of dealing with interuption of normal
operation. The senior Gerzan burner (due to
leave in July 1981) should be required to prepzre
written instructions and ensure that they are
fully understood and inplemented.

S5 Efforts should be made to avoid excessive
fluctuations in burninz zone temperatures caused
by excessive adjustments in the fuel o0il feed.
These cause gquality variations in ‘the clinker ;
and also, by producing excessive CO in the '
exhaust zasses, cause the switching off of the

’ electrofilters and consequent variations in the
raw meal quality. _ o

In general, the kilns are running satisfactorily but .
attention to the abouve points would result in a P
marked improvement in guality, output and life of the iS
brickwork. The recent change to magnesitebricks for |
the burning zones is commended and shculd be very :
beneficial in reducing brickwork repairs.

Cement ¥ills i

Repairs to the mill shells appear to have rectified
the material faults which had occurred.

Frequent loss of running time is caused by the
failure of the cezent transpoert systen. A new systenx
of transport is being installed using a2 belt cenveyor
but it may be pcssible to irprov: the perfcrmance of
the pneumatic system oy fitting tizme awiiches %o %he
Cera puzps instead of the pres=nt pra2ssura syster.

Excessive vear of mill liner~es and charse have
affected adversely ruanrning time and hourly cutput,
The use of aizhar aualisy material for rslininz ard
charging cne of the 2ills has shown a lariked reducticn
in wear after six mcnths runnianz and a 15% increaaze
in ocutput. These advantases tozzther wita reduced
stock raquiraments usually zore than offgzt the
increased cost of better quality material. This
point shculd be checked by further measureZen:s of
perforzance. I% seexs most liksly that *:e -ase of
better quality materials will be fully justified.




Cement willinz is a major bottleneck in production
and a concentrated effort should be centinued in
order to remove it.

Quality Ccntrol

A new gystam of nmaterial sampling has been prepared
and discussed in d:tail with the Production and
laboratory senior staff (Annex 2). This system will
provide for full control of the raw materials
throuzh each prcducticn department from quarries to
cement dispatch. In particular it provides a control
frcm quarries to raw mezl silos which does not exist
at presant and makes it possible to ensure the
production of uniform stccks of limes+one, marl,
basalt and raw meal. Tais should significantly
improve kiln cperation 23 well as cutput and quality.
It will algo make a tuch more effective use of the
X-ray analyser.

As part of the extended checical ccntrol, it is
recommended that the direct ccntrol of quality be
given to the head of laboratory who wculd be respcn-
sible directly to the Production Director for this.

It is also recommended that a chemical engineer
with prccess experience be included in the Productiocn
Dept. to study aand report on process improvement and
development to the Production Director. Initally
this job may nave to be carried cut by an expatriate
with a Syrian c.unterpart as a part ¢f a training
schera.

Staffinz

.. Methods of traininz and developing senior production
gtaf? should be introduced as soon as pcssidvl: with
external assicsance, if possible.

Cleanliness

The standard of cleanliness in all parts of the
plant is pcocr and intsrferes with efficient operation
and maintenance.

This/corrected as a matter of urgency. /should be

i wtmademe, B - b e —— e ot e et e e e e —————— - —_— e ————




Storekeeping

The availability of spare paris is quite inadequate
and a complete reorganisation of purchasing and
storekeeping is required,

Pransport

There appears to be inefficient use of dumpers
which are frequently waiting long periods to discharge
at ell three crushers. A time and motion study
should be carried cut aimed at aveciding standing
time and freeing dumpers for maintenance., Tae use of
& payloader for feeding the marl crushers direct
from the stock pile without the use of dumpers
shculd be introduced.

4

Statistics

Monthly production reports shculd be prepared dy
the 2nd day of each month, A suzgested forn is
gilven in Annex 4.

Daily and monthly laboratory reports should be
provided to the Production Director.

Power Consunption

In 1979 power consunption was 180 Kwh / ton of
cement. This compares with a normal fizure of
120 - 130 Ksh / t for the type of plant and can be
attributed to the follcwing factors:

1. Equipment running under low or nil load.

2. Discontinuocus coperaticn of plant.

3. Wastage of cocpressed air,

4. Low cutruts ccmpared with installed unit
capacities.

The recommendations made in this report will
considerably improve these figures if iaplemented.




. Conclusion

The present satisfactcry operating of the factory
indicates that average clinker production could be
raised to 1007 of installed capacity in the fairly
near future.

A bottleneck which needs to be dealt with is
cement milling which at present falls well below i
requirements and could prevent the attainment of i
current budgets. '

Regular and timely monthly production reperis ,
should be issued and a sample pro forma is given in
Annex 4. E

In view of the excess capacity of the raw mills
it may be oppcrtune during the erection and
commissioning of Adra 2, to discuss with the plant
manufacturers the conversican of *he kilns to a
Frecalcinaiicn system. This could increase output
by 10 - 25% of the present installed capacity
without major investment,

’ g In addition to the points dealt with in this
’ report it is emphasized that it is desiradle to
develop the general ability of the work force by
training and the engagement of additional skilled
and experienced men. Dlianagement techniques and
- coordination should also receive attention.
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Annex 1 '
ADRA Plant and Equipment
Y 4 Quarry. Limestone. 2 x excavators 2.7 mg P’
, 1l x excavator 1.5 m3 '
1l x payloader 2.5 m
1 x buldozer
Basalf 2 x excavators
1l x buldozer
Marl 1 x buldozer
1 x payloader i
Transport 19 x 25 ton dumpers |
Crushers Linestone 1 x 400 tph Hammermill
Basalt 1 x 120 tph Tamoermill ;
Marl P x 125 tph Jeffreys type Hammermills
r' ] i
Drying 1 x 80 tph dryer |

1 x 30 tph dryer

Covered Store
Limestone 14.000 tons

Basalt 850 tons
Marl (dry) 7.000 tons

Raw milling
2 x 100tph tube mills with air separation

. (Wedagz type)
Ta Raw meal delivery to bucket elevator.

- . - Raw m-al storase
2 x 3lernding siles 175C tcns each
2 x Storage siles 4750 tcns each
Pransport %o kilns from belt weishers vy
Fullerrurcps.

2 x 10C0 trd rotary 4dry process ¥Xilng with
Xrupp tyse SPH coczprising 3 expa sicn chazbers
2 dcuble cyclcne first staze.

Puel efficiency ziven as 55C - 87C K.cal/kg

if cocnditinns are good.

2 x ?.ller type zrate coclers.

Clinker storage
50.CC0 tcns coversd store.

Cerent millinz
2 x two chamber mills with air geparation
70 tth eac¢h
Cement delivery by Cera puzps.




\ . Annex 1 (cont)

Cement storaze
§ x 7500 ton silos

3 x 14 spout rotary packers Czech manufacture

4 ply pajer bags are used. |
Also there are bulk loading facilities.

Power consunmption

Theoretical Raw mill 22 KEwh/ton raw meal
¥iln 21 " clinker
Cement mill 35 " cement

Actual overall 180 Kwh/ton of cement.
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linest.uz -rillin;;lane per aole |CuCOL '
sust et
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Crusaed Liaestone | Jwo per suift|full on caily -verda_e
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Crusael .arl 1 per nour 4,04 Fuil on ueily averag:
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Crushedl Basalt 1 per shHifte Full
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Blectro Filter 1 1 per day | full
)
Lust ! !
Raw ..eal froanm ‘ Svery ¥ hOur, CaCO3
will I !
;
| i -
slen.ing .ieal ¢ L per aour : Lald., ¥ull o2 averu,e
H A4
t .
£Liln Feald ;3 per saift @ Full
! I
Clinker L per saifs | uls
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Ceneat . Sver, 1 noure 71l 98 4dail, uvera,:
| !
Czmeant { Sail, J111 per weky (xvir..o,
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|
Cemeat ’ Daily Fuiir pers waek (averaze)
|
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. ANNEX: 3
¥ARL QUARIY. SAMPLING ani QUARRYING TEST

SECTION:
Line 1, a
‘! | ; —
Lﬂycr ;: l: ‘L i]_,,____‘a‘:%—mr:.v’ts
3 1 fj :,;i »
4. 1 i // 235 -«
si I ! 335 -
t [4
b ! l ’/ 60
] | [
PLAN: | -
- Ll'\f’i. .\;’. ‘ V.
i - ) | 1. Ac(:s: real.
Quarry floor. Mg
4 H '

Bach layer was sampled alongz each line.
Table 1. Gives the analysees of the sanmples.

Table 2. Gives a schematic presentation of the silica
content.

The marl provides silica content of the raw marl and
the requirement is a constant quality at a satisfactory
level. ILayers 1 & 2 show variations compared with the
general unifcrmity of layers 3 %o 5 and a high content
of chloride ( an undesirable elemesnt ). Ioreover the
analysis of thesz four layers shcows the material is
very suitable for use in tie process having relatively
constant silica and aluxmina / iron ratios.

It is reccmzended to reject layers 1 & 2 and to chanze
the present zmethod of quarrying the layers separately
and remixing from the stockpile.

The new method shculd use2 a ratroshovel or drazline
excavator cperasinz from the tep of the guarry face
and working the face in three stapped bezches of abcout
5 meters depth 2ach. :

¥arl would be loaded into dumpers and deliv:red directly
to the crugher., This methcd of quarryin; weculd pernit
working durinz wet weather and avoid the rresent double
handling.

Since liebherr 941 retro shovel was available on the
Adra 2 site, a trial quarryinz test was arranged. Sce
attacned reports and reccrmmendations.

G_r'_ound )C\ME
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Adra 23.2.81

Bxcavator Trial in Marl Quarry. 23.2.81

Fquipment used:

1x Liebherr Retro Shovel with 13 m3 UUCketer o 94y
2x 25 ton Dumpers.

The excavator was sited on top of layer no. 4 at the
western end of the gquarry face. A trench 2metres wide
and 4 metres deep was dug starting from the edge of
the quarry face., No problems we. e encountered in
digging the marl. Maximum reach of the excavator is
stated to be 4.75 metres.

s Loading ra e 6 minutes to load one dumper = 250t.p.h.

Bucket capacity approximately 2 tons.
Round trip for dumper from quarry to

crusher and bdack to quarry, lcading and
discharge ...20 minutes.

BEquivalent to 75 t.p.h. per dumper.
Output with 3} dumpers:- 225 t.p.h.

Recommended

1. To purchase a netrg Shovel with a reach of 6.25 metres
and a 1.5 to 2.0 m° bucket. capacity miniuz 300 t.p.h.

2. To operate the quarry in three equal benches using only

layers ¥,4,5 and 6. i.e 15 metres depth.
Tagers. I and 2 to be dumped.

Advantazes !
1. Simpler quarrying and material handling.

2. Lower operating costs.
3. Better quality control.
4. Possibly cne shift operating in the quarry.

(k.




.

ANNEX 4,
MONTHLY PRODICTION REPORT
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Syrian Cement Co. Bama

Visited 9th - 16th larch 1981

There are two prcduction lines which cperate independ-
ently except for quarrying. Cnly Haxza 1 operated for
two days during the visit.

Hama is a Smidt wet process started in 1964 and runs
satisfactorily though quality variaticns were noted.
Hama 2 is a dry preocess of 1000 tpd clinker capacity
identical to Musulmiyeh 2 and started in 1978,

Both plants use local limestone and clay with Nabk sand
as raw materials.

Limegtone

This is somewhat porcus of medium hardness. It is
crushed at the guarry bty a 4CO tph rotor crusher and
transported to %he factory by belt ccnveyor. The
crushed limestone avarages 5-7% moisture rising to 10%
in winter and pacxs b»adly in the raw material store
causing problems with extraction waich affect raw mill
feed control.

Clay

The quarry is a shallow open pit which cannot be worked
in wet weather. The moisture content of the clay is

25 -35% in winter and 15-2C% in surzer. It has a high
plasticity and the hanmer crusher, designed for basalt
crushing is coupletely unsuited to crushing clay.and it's
rotor has bYeen removed. Clay is fed to the 310 tph rotary
dryer through a 2C sg. ce. grid. Quartzite is handpicked
from the dryer feed b2lt and dried clay generally has a
maximum of 10 cm., Du2 to *he size scme difficulty is
experienced in extracting dried clay from the store.

Nabk Sand
This is put into stock as received,

Raw Yillins and Slendine.

The raw mill uses kiln mas for drying and air separation.
It has an electro-filter which is very inefficient 2nd is
stated to operate only 5-10% of the tize. This cculd no:
be verified due to the shut down but the sace trcuble
occurs at Musulmiyeh. The only soluticn aprears to be

to modify it t¢ the same design as Adra.

The difficulties of raw material handling cause sericus
problems in maintaining uniforzity of mill feed.,




This causes wide fluctuations in_ the_raw meal compcsiticn ;
wh%ch often canrot be corrected by blending and lgad to |

variations in the composition of raw meal fed to the kiln
which has a detrimental effect on burninz and quality.
This was clearly otserved from the laboratory reccrds.

Kiln. |

An internal examination of the grate cocler, kiln and
first stage cyclcnes of the preheater was made. The
grate plates of the cooler were being rerawed and it was
said that acccrding to the coriginal drawings the plates
had been wrongly fitted when the plant was errected in
that the fixed plates were installed where the movable
plates should have been and vice versa. This is now
being corrected. It was noticed that many new plates
were badly cast with many under-sized holes. This will
cause poor operaticn and overheating and should be
corrected.

The reported overheating of the under grate drag chain
is certainly due to wear of the grate and also jamming
of flap valves of the spillage hoppers. This causes loss
of cooling air and inefficient cocling.

It is recommended that the fitting of side bridging
plates in the ccoler be considered and a  descriptive
report on this was given to the Technical and Prcduction
Director.

There was also evidence of over heating in the kiln and
preheater which had damaged the inlet shute and one of
the first stage cyclones. This is due to bad kila ccnirol
resulting from a lack of instrumentation on which zain-
teneace seefis inadequate. Attention shculd be paid to
correct ccentrpl cf texperature and exit gas analysis.
Insirucent maintenance aprears to suffer from lack of
spares and a shcertage of skilled staff and regquires
urgent attentica.

Labo:atcrz.

Cherical Ccntrol.

1t appears <iat almest total reliance is placed ¢n chexical
analysis fcr prccess ccnirol and that the X-ray analyser
is not effectively used. The X-ray analyser drcgraczres
ghould be check2id and extended +o include the deterzin-
ation of alxalis and chlerine. The analjser crerztor
shculd be sent c= a training course,

Raw ®illing and tlending is ccntrolad by ccnventicral
caleiun carbenate egtization., Difficulsty is ofsen exper-
ienced in achieving gocd blending due to fluctuaticns
caused by erratic mill feeding but taere is also a
variation in IS? which may arise frcz the somewhat
variable silica conient of the limestcne. This could be
controlled by introducing analysis of quarry samples
taken during drilling which wculd permit sglective
quarrying.
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The effeciency of blending should be verified by analysis
of samples talzen during the disclrarging of the silos.

The free lime in the clinker is very frequently excessive
and is the result of poor material ccntrol ari pour
burning. It is zmost probably the cause of the low
flexion strengths of the cement.

In the same context attenticn is also drawn to the wide
fluctuations in slurry and clinker compcsitions in Hama 1;
the silica modulus varies between 2.6 and 3.3 whickh must
cause wide variations in cement gquality.

Physical Tests.

The flexion strengths of Hama 2 cement are often below
specification whilst on the same sample the compressive
strength is satisfactory. A series of tests were carried
out during the visit which elizinated a suggestion that
test methods or the testing machine were at fault.
Ex2mination of clinker showed high free lime and this is
the tiost likely cause of low guality. It should be
eliminated by the methods previously suggested in this
repcri.

Recormendations.

: Many sections of the plant required considerable cleaning

and a programme for carrying this cut regularly should
be introcduced. This would improve access for operating
and maintenance, improve:. perforzance and reduce wear
and tear on the equipment.

There is a shortage of skilled and experienced men which
calls for an extensive training schene.

The quality control staff are somewhat inexperienced and
the Producticn Director would te wise to give attenticn
to inmproving their effectiveness.

Material handling shcould be improved. This cculd be

achieved in restect of the present raw taterials dy:

8. Drying the crushed limestcne.

b. Replacing the present clay crusher by crushing rolls.
Alternatively a majcr izprovezent cculd quickly te
made by installing a vibrating screen at the delivery
end of the clay dryer to remove over sized material.
This oversize material can be crushed in a hamrer mill
of 10 to 15 trh capacity which could be sited to
discharge directly into the boot of the existing dry
clay elevator, The hammer mill could be fed directly
from the screen,



— e ——————— e e e e — e —

-1-

ANKEX 111

Rastan Cement Co., Rastan

Visited 1l4th March 1981.

Rastan has a 370 tpd single unit wet process plant built
by Rheinstahl in 1960, It uses local limestone and clay

with Nabk sand and these materials are of uniform quality.
The clinker analysis indicates a2 silica modulus of

2.3 - 2.4 and a rather low LS? of 0.84. The cement is
ground rather fine (5-5 % residue on 4.900 mesh) and
quality is satisfactory. The plant is clean and orderly.

The following points were discussed:

1. High water content of slurry.

A repert on this problem at Rastan was prepared by

» ONIDO exrert Prijic Zdenko in December 1980 and is
available at GOC.
The water conten® averages 49% under norral circum-
stances and has been reduced by 2-3% by the additiocn
of about 1.5% scdium silicate. The cost may out-
weigh the saving in fuel btut in any case it seems
that very little further reduction will be achieved
thouzh experiments with organic surface active
agents shculd be tried. Also the prepesal of Prijic
to grind less finely shculd be examined thoush it
may cause problsms with cement quality. The slurry
should also be subjected to filtering tests to
determine whether the prccess could be converted
to semi-wet by the use of filter presses. If the
results are favourable this cculd refuce the water
content of zmaterial fed %o the kiln from 497% to 15-187
and result in a big savinz in fuel cest. An econczic
and technical feasitility stuldy should then be under-
taken.
Such a process is used at the Ewekoro plant of Blue
Circle Cerzent in Nigeria and it may be worth while
aporoaching them to meke a study.

2. Cerment ¥illinz

The mill is an open circuit *wo chazber tube mill;
diameter 24Cc= with chambar lenzths of 650 and 75C cm
separated bty a double diaphragm. Cut-put is 18 tph.
During operati-g it suffers overheatins and blcckages.
It was noted that there was provisicn for water
cooling of the mill shell but this was not in use.
The blocking ccould arise from cverneating and water
coolinz should reinsrcduced. It is also recommended
to use cool clinker, check regularly the anount and
the grading of the srindins media, which shculd be
about 32% of the mill volumm, and install a sonic ear
over the first chanmber.




3.

Whenever the mill blocks it may aesist in clearing
it to introduce into the seccnd chamber either two
to three buckets of water or ccal or similar carbon-
aceous material. This helps to dissipate the elect-
rostatic charge on the cement which builds up during
blockages and often will clear the mill,

Ground Vibration from Blasting

The limestone quarry face is 26m deep. It may be
advisable to operate it at two levels of half this
depth and by using millisecond delay blasting tech-
niques excessive vibration should be avoided.

Clinker Quality

Operating conditions are stable and quality satis-
factory so thereis no reason to vary the present
perameters of control. However, the LS? is low and
if experiments in cocarse grinding of slurry are
carried out as recommended by Prijic it may be ad-
visable to increase the LSF to C.91 - 0.93 to
counteract any 2ffect of lower clinker burning
effeciency this may cause.
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ANNEX 1V

El Chaba Co., Aleppo

Visited 16tt - 24th March 1981.

The company cperztes two factories, one at Nusulmiyeh
which has one old wet process unit and alonyg side 1% two
dry p@eess units, - -u Both of these processes use
%he same raw materials which are limestone and basalt at
sites adjacent to the factories. They also use sand im=
ported from Nabk,

The company also has a factory at Sheik Said with three
identical wet prccess units and which operate separately
from the ACBILU plant.

Musulriveh.

4
The raw materials are of good uniform quality.
The limestone quarry operates on a face of 15 - 22m
depth in which there are some patches of high magnesia
limestone which are avoided. The average quality is abcut
95% calcium carbcnate; The basalt is also uniform de-
poait separated from the limestcne by a distinet fault 2
in the rock. It tende to be hard but weathers very
quickly; no secondary/is necessary, the large rocks are/blasting
pushed to one side and left to weather. It has a fairly
high absorbticn and care has to be taken in winter to
avoid loading wet material.
The crushing system is identical with Hama, with a dcuble
rotator of 4C0 trh for limestcne and a single harmer
mill for basalt. No particular prcblems arise in crush-
ing . There are rotary dryers for both limestcnz and
basalt but only the lizmestone is dried. There are stcrage
ailos between the lizestcme cruszing and the 70tph dryer.
These present sozs prcblems due to packing cf wet lime-
stone and this alsc occurs to some ex%ent in the dry
limestcne stcre. The basalt dryer is not used and the
material passes direct teo sicre.
Storage of basalt is limited due to the failure of the
conveyorsystem on the top of the stcre which limits the
useful caracity.
Limestone storage is limited by the packing of material
which reduces reccvery and a pulldczer is used in the
store toc move the material. )
Sand causes no prcblecs, and is used as received.

014 Pactory Kiln M 1.

The raw materials and semi-prccessed materials are
stored in an open store and generally the plant appears

e+ e — o e
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to be in good coendition though it orerates at slightly

below it's rated capacity. The major problem is in the i
kiln sectiocn dueto the failure of the electrofilter znd :
the lack of a chimney. This is dealt with separately. !

New Plant Xilngs M1 and M 2

The factory operates from a central contrcl room.

Line M 2 is identical with Hara and has the same problems
particularly with the electrofilter. This is due to be
modified to the same as line 3 which operates satisfact-
orily. During the visit M 2 had just been lighted after
re-bricking of the burning zone and M 3 was stopped on ‘
20th for re-bricking the burning zone. They use rmagnesite ‘
bricks and get a life of 6 -9 wths. This is poor znd

suggests pocr kiln operation. It was stated that the :
ingtrumentation was not in good order and M 2 was worse :
thanl! 3. During tours of the factory neither the cement

milld nor the raw mills were seen operating.

The cleanliness of the plant left much to be desired and

no positive acticn seems to bz taken to deal with or cure

this problerc of dust accummlation and spillage. Trom

comments made by the senior staff the effeciency of the

general workforce is very low with no motivation. There

is a lack of supervision stemming from a failure to co-

ordinate the central control with the general factory

requirements. Like Hama and Adra this plant would

benefit from a separate syster of cleaning since it is

obvicus that the producticn department do not carry this

out.

On the packing plant there was excessive breakage of bags

which was said to be due to using bags not properly

matured. There was also evidence of bad manufacturing

of bags which should be taken up with the supplier.

uality Control

The laboratory aprears to be well equiped and ruxn,

The head of labcratory is well exverienced with a capable
and qualified stzaff tut as on other plants the laboratory
operates larzely as a service depar<zant, The acting
Producticn Dirsctor cuntrcls the X-roy aazlyser and thare
ig a definite ccnflict betwsen nhim and th2 head c¢flabor-
atory as to whe 1s ccntrolling qualicy. The questicn

was asved by managetient - was it nesessary (o have a
classical systec as well as X-ray analysis! It is on
this point that the ccnflict arises. The scluticn is

t0 expand the programmingof the X-ray analyser to make
maximum use of it but to retain sufficient classical
analyitical cover to previde regular analyses for
gtandardisaticn and fcr revisicn of Z-ray pregrammes

and wlso to cover any possibility of the {-ray analyser
breaking down,




At present there are between 5 and 7 analysts this
could prcobably be cut dcwn to 3 or 4 and the Head of
Laboratory wade responsible for all analyitical control
including the X-ray analyser. Whoever holds the post
should be an experienced chemist.

M 1 Kiln - Dust Problen.

The kiln output is 13 tph approximately and the kiln has
a direct draught chimney which when used will allow a
production of 7 tph; Normally the backend fan delivers
the kiln gas to an electro-static filter which dces not
work and acts merely as a settling chamber for the kiln
dust in the gas stream. The filter is open at the top
and is a considerable dust nuisance. The recovered dust
is removed through shutes knocked into the bottom of the
hopper and taken away in lorries after being watered.

It ip an extremely crude and messy system and the compeny
wish to do something about it. They have put forward

the following possibilities:

1. To feed the dust to the blending silo of M 2 and
alternatively-

2. Iurgi prceoosal
To install a new electro-filter and feed the re-
covered dust into the firing end of the kiln,

This proposal from Lurgi who state that they have success-~
fully installed it elsewhere.

The possibilities were discusssd at length with
Messrs Halai - Technical Director.
Chalabe - Acting Production Director and
Saraf -~ Head of Laboratory.

Posaibility 1

There was no accura*e infcrmation available abcut <he
comnposition of the dust, thcugh one chemical analysis had
been carried out which did not include alkalisg or chlcrine.
The analyses carried out on the X-ray analyser were un-
reliabtle since there is mo programze for the dust.
Hewever, from the infcrzaticn available, it appears that
the dust is a partly calcined raw meal and/a ccabined /nas
alkali ccntent of abcut 1%, It is unlikely that chlorine
will present a problem since it is not excessive in the
raw ma+*-rials. Recovered dust amounts to abcut 1 tph
which ., 5% of the dry raw material fed to the kiln.

This ccmpares with 7C - BO tph of row meal fed to M 2
kiln so that the addition of the dust to M 2 blending
g8ilo wculd represent abocut 1.5% of M 2 kiln feed. This
should not cause any problems provided.it is not fed into
the system when the raw mill is not operating.,

——— e .




It remains to decide how M 1 can be modified to reduce
the present dust loss, to increase dust recovery and
how and where to feed the recovered dust into line M 2.
The following possibilities exist:

a. To build a taller chimney with a dimen¢ion
sufficient to improve the recovery of dust from
the existing electro-filter.

b. To put in a system of mechanical removal of the
kiln dust using the existing screw conveyors and
elevator and to convey the dust to the raw mill
of M 2, The dust cculd then be fed into the raw
mill elevator of the air separator or into the
outlet of the separator. This would avoid the
need for pneumatic conveying directly into the
blended meal silo which has been suggested but
which the Technical Director ccnsiders would not
work satisfactorily using a Puller pump. The type
of dust conveyor remains to be decided and also
the route for this conveyor. The problem of
disposing of the dust wnen M 2 is not running
would still remain.

Possibility 2.

Iurgi proposal

This includes a new electro-filter, new chimney and a
systen of feeding the dust into the firing end of kiln 2! 1.
Some doubt exists as to how effeciently the electro-
filter would work on a wet process kiln since it is well
known that the high humidity of the exit gases can give
considerable trouble., A firm guarantee wculd be reguired.
However the main doubt is the effect of feeding the dust
back into the kiln. This cculd lead to encrustaticns

or damage to the kiln linings and possibility affect
quality. Lurgi szy they have successfully irnstalled this
system ¢n cenent kilns in Iraq. Quite apart from a study
of the Lurgi offer it is necessary to arrange visits to
inspect installaticns zade by them in ovder to determine
their effeciencx 2nd any problezs which have arisen.

A third possibility is to install the aystem of feeding
the kiln dust back into the kiln withcut installing a

new electro-2ilter. The existing electro-filter wculd
require a new chirney as suggested previcusly but it

would be necessery to determine whether t'- re-introduction
of dust into the burning zocne wculd affect kiln operaticn.
Ingpection of *he Lurgi syste:n is essential to assist in
making this decision, It would alsc be feasible to make
trials on kiln M 1 with a simple dust feeding system and
a fan using the dust presently collected.
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Cerent Mill Spillacge.

The leakage of cement through the bolt holes in the mill
shell ig a purely mechanical problem and can only be
corrected by systematic and regular attention to retight-
ening the bolts as soon as leakage occurs. This is
relevant to the question of cleanliness in the plant

and should be tackled as a matter of urgency. General
cleaning of the plant is apparantly not covered by the
present activities of either the production department

or the technical department and this should be rectified.

The beneficial effect on plant maintenance, production
and reduction of damage to plant is strongly emphasised.




ANNEX V
Arabian Cerent and Building MMaterials Co. Sheik Said, Aleppo

Visited 24 - 30 March 1981

The ccmpany has a new two unit dry prcocess plant which is
Presently veing commissicned and has not yet been ccmpletaly
handed over. 2Responsibility for the plant and it's operaticn
is the manufacturers although certain parts are run by the
ACBNC staff.

Four raw materials are used in the following approximate f
proportions:

Limestone

Basalt

Sand

Iron ore

The bgsic equipment is as follows;

Crushing

Yimestone, basalt and iron ore .... 4 X 3C0 tph single hammer
mills

Gypsum eeoe 1 X 60 tph hammer mill

Sand ceee Screening only

Covered raw material storase

Limestone cose 30,000 tcns
Basalt ceee 12,5C0 tecns
Sand ceve 1,000 tons
Iron ore evae 60C tons
Raw milling ... 2 X 130 tph closedcircuit tube mills witk

crusher dryers and zir separaticn
Kiln eee 2 X 1500 tpd rotary kilns with Huzboldt

preheaters and horizcntal

grate coolers.

Cerment mills eee2 X 80 tph tube mills wi+h closed circuit
air geparators.

Cerent vackinz ..3 X 90 tph PLS rotary pczkers,

The cement is manufactured to ASTM specification Type 11.




Commentary on Plant Operation

" 1.

2. Crushing

Quarry

The limestone and basalt quarries are adjacent to the
factory with the limestonz overlaying the basalt. The
limestone face is 2Cm. in depth and blasting has been

by lines of 9 vertical holes. The explosive used is
aumonium nitrate and gelignite but charging of the holes
is apparantly not strictly controlled to obtain uniform-
ity and instantaneous blasting is used. This has resulted
in much throw of material.

The basalt underlies the limestone and the expcsed face
varies from 2 -6 meters in depths. Coutaining uniform
matewial has been a problem and at present the basalt
being used in the process comes from the excavaticns

for the cocnstruction of the plant.

The limestone is of medium hariness and good quality
(av.90% pure).

Moisture cocntent is a problem in material handling of
both limestone and basalt and is normally 9 - 12%.

There are three crushers for limestone and one for
basalt and ircn ore.

Gypsum is imported and crushed separately.

Crushed raw material is stored in 2 covered store with
a scraper recoverer for the limestene and an under-
store extractor for basalt.

No particular problems arise with the limestone, but
the basalt is difficult to renover in entirity and more-
over tends to show scxze variations in quality which it
is suggested could be avoided by filling along the full
length of the store using a movins tripper on the over-
head delivery belt. This ccupled with the existing
method of recovery shculd result in a more unifcerm
material fed intoc the proporticning bunkers.

Problems arise with the extracticn of materials frem
theproporticninz bunkers of the belt weighers feeding
the raw mills due %o the moisture in the raw materials.
It 1s suggested tha*t it Zay be betzer not to £ill the
bunkers cczpletely buc this weuld need a very tight
ccntrol to aveid bunkers runnins empty during use.

The sand icported from Nabk is processed by screenirng.
It is suggested that sampling of sand be made after the
second screening to obtain a more representative sarple .
than by sampling at thre receiving point as at present.
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4.

Raw Mill

The airswept raw mills can grind and dry raw materials
with a maximua of 7% moisture content to the accept-
able maximum of 1% in the raw meal using kiln waste !
heat only. Since the moisture usually is of the order
of 12% the auxillary furnace must be used. This
requirement of added heat was given as 100 kaV/kz of
meal which suggests that the heat balance in the
milling system is not correct and that usaful heat i
from the kiln is being wasted. |
It is recommended that a careful reass@ssment of |
operating conditicns be made in conjunction with the )
commissioning team in order to achieve the correct

heat effeciency.

Kiln |
!
The 1500 tpd kilns have Humboldt type preheaters with :
double cyclonesat the first stage and three large

cyclones at stages 2,3 and 4. Trouble has occured due

to blocking in the third and particularly the fcurth

stage.

Samples of the encrusted material from the cyclones

show a very high S0; content (35-4C%) which clearly
deeives from the fuel oil which contains 4,5% S.

The temperature in the riser pipes was given as 850-
90CEeC which seems high., It was also stated that the
clogging in the fourth stage had begun after the burner
pipe had been pushed further into the kiln during the

early stages of startup of the plant. This was done

to avoid the build up of a snowman in the cocler shute.
It was also stated that the excess oxygen at the kiln
outlet was 1C% whish is exiremely high., Improvemsnts
in flame eonditicns had been achieved by raising the
oil temperature from 105°C %o 12C°C. It is recomxmended
that the tacperature in ine riser pipe should te reduced
by 50°C and in the third stage cyclone not exceed 730°C.
The excess oxygen should be maintained at 2 - 3
maxizum,

The kxiln has zagnésite ard chrcome 2agnesite bricks in
the burning zone and transition zcne resgectively.
There is no excegsive buildup of coatinz althourh there
was a considerables ash ring on the ncse of the kiln,
There was also evidence of overheating of the nose ring
plates. Continual trcuble is experienced from th:z
buildup of sncwmen in the cooler shute, The cooler

is a grate type with five undergrate chambers and five
fans. 3Both kilns had been modified by fixing the first
three rows of cooler plates. No.l is being further
modified by the fitting of side bridging plates cover-
ing at least the first chamber and possibly part of the
second.




6.

Cement Mill

t
.
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It is recommended to check that the bridging plates
cover complete undergrate chambers ard not part of
chambers. This is most important. Seccondly to check
the capacity of the chambers 1 & 2 fans to ensure that
they are capable of maintairning an adequate airflow :
through the thickemed bed of clinker. Also that the :
first three rows of plates be reinstalled and made '
moveable as originally. This coupled with the fitting
of bridging plates and the thickening of the bed of
clinker in the first two chambers should reduce the
buildup of snownmen.

It is also recommended to prevent wear of the roof
brickwork by installing a plate above the present
protecticn arrangement over the clinker erusher.

In the first undergrate section the seal on the end of
the bearinz shaft allows leakage of air and dust
causing overheating and problems with lubricating.

The seal retaining spring was found to be jammed and
$his requires cleaning and repositioning.

It was reported that the two mills produce cena2nt of
different finemess, one satisfactory and the other low.
The separaticn systems were examined and an explanaticn
given to the mill superviser on how to make adjustrents
to fineness. The mills were started and it was noted ‘
that there was a difference in pressures between the

two systecs. Adjustments were rade to equate conditions
to those of the satisfactory mill. Subsequent tests
showed both mills to be prciucing at the same ocutput

and fineness.

It is recocrendad that full operating instructions be
chtained from <he mill commissicning team and that the
mill staff discuss them with the team., Nc alteraticns
shculd be made to the separators withsut fully reccrdiag
existins settings of classifyins blades.

It was 2lso reperted that pcour verforrance was being
experienced with mill media. 1Im view c¢i the gocd wear
characteristics of media 2nd linirz plates purchased
from new sources and uged at Hazxa and Adra it is recoca-
ded t0 use the sace gsources.

Gerent Handling

Difficulty is experienced in extracting coment from

the silos and transporting it by airslide conveyor. .
It is recorcended to clean the silos at six zonth

intervals and if necessary repcsiticn the porous plates

in the silo bottem to give a steeper angle to the out-

let point.

Airelide operation can be improved by ensuring they
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7.

8.

are fed with clean air and that the air extraction
system operates satisfactorily. The porcus base should
be cleaned from time to time.

Blending of Low Quality Cement.

It was repcrted that 10,000 tons of cement held in

stock was 207 below standard quality. Since normal
quality is about 4C% above zinium standard the sub-
standard cement cculd be fed back inte the will system
at a constant rate of up to 10% of mill ocutput by
feeding it into the mill elewator. Product quality
ruat be carefully ccnirolled and the addition restricted
to maximum tolerance in respect of both guality and
separator capacity.

Quality Ccntrol

ccess contrcl at ACEIT differs from other GOC plants
in that the laboratory has direct responsibility for
quality cocntrcl under the authority of the Technical
andPrcducticn Director. This system is the one
recoxxended to be adopted at other plants.
The chemical and physical laboratcries are well
equiped with a ccxmpetent and adequate staff. There is
an X-ray analyser but this has not yet bteen satisfact-
orily put intc creration by the supplier.
All aspects of the systemm of sampling and quality
coentrol were discussed znd are generally sufficient.
The cne area where additional - . analysis could be
beneficial is in the control of the gquality of blended
meal since variations, scmetimes wide, do occur in the
raw meal delivered by the mill due to the difficulties
experienced in regulating the zill feed. This may
necessitate longer blending reriods ard it is recozmended
to systezatic sazrle znd ckeck <he uniforzity of
dlended meal at regular intervals during the discharge
of each silo. A study of the effect of electrofilter
dust additicns is alsc necessary.
The quality of cement is unifora and well above ASTY
type 2 minimum standard, From the pent cf view of
econcmy it is recomzendad that the clinker LSF be
reduced %20 C.§ - C.92 with a2 siliza ocdulus tetween
2.3 - 2.4, 7Thig snculd also improve burning ccnditicrms
and sssist with ccntrol of blcecekozes in <he freheater
whilst still producing a nigh gquality cezent.

Yanagezent and Control

The systexn of management was discussed at length with
senior staff. t is tased on universally accepted
methods and is well documented. The majcr prcblem will
be in implecerntinsg it since the factory has only 3C%

L
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of it's full complement of staff and is having serious
difficulties in finding supervisory and skilled grades.
However, from observation, it shculd be possible by
delegation cf responsivilities and regular group dis-
cussions to develop a sound managerent team. Management
training ccurses are decirable and necessary. Such

a developrent will relieve the present pressure on
senior management, assist them in applying the desired
system and encourage and motivate the staff zenerally.
In one respect a sericus situaticn could arise during
the next year due to the lack of workshcp facilities.
At all other plants in Syria indifferent maintenance
adversly effects plant operation. An interim solution
muat be found at ACBIXY pending the completion of the
workshop otherwise the condition and performance of

the plant will rapidly deteriorate. At the same time
care should be taken to build up stocks of spares and
8 storekeeping system.

The question of cest control was discuased. ACBIC have
prepared a basic system which can easily be developed
to provide full departzental ccsting at zmontnly intervals.
This would provide a highly desirable management tool.
A sanple scheme of such a costing system covering beth
production and service departments was handed to the
Pinancial Director,

In cocnclusicn the opiniun was formed that ACBIT is
developing along sound lines and if this progress is
encouraged and maintained the company should realise
its ultimate potential.
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ANNEX V1

. Standardisaticn of X-ray Analysers

Each dry process plant has en X-ray analyser.
Effective uss is not made of this equipment for scume
or all the following reasons:

1. ZTLack of an effective sampling prcogracre.
2. Lack of confidence in the accuracy of the
analyser.

3. Apparent discrepances in performance between :
the several machines.

4. Lack of consultation and coordination between ;
the four laboratories concerned. '

5. Shortage of skilled operators.
)
In an effort to improve the situation a new sampling and
quality ccntrol prccedure was reccmimended at Adra.
A standard sanple of raw material was alsc prepared at
Adra and tested at each of the four laboratories con-
cerned. The results are given in Zable 1.

Discussion of Results

1. The variation in Si0,; of the Hama analyser is
excessive,
2. The discrepances between the different X-ray
T analysers and in comparison with the chemical
.= analyses calls for a éoordinated/of all programces
and analysers.
<. 3. The differences between the chemical analyses czalls
for a check on analyitical accuracy and mestiaods.

4. The ccntinuation of clasaical chemical analysis is
essential botnr for a period cenfirzation of I-ray
analyses and to take over the aquelity ccntrol in
the event of a breakdcsn of the X-ray analyser.

5. After verification of the acsuracy of the X-ray
analysers the prccess ccntrol can be based on their
uss with ccnsiderarle advantaze.

6. It shcild be recommised that withcut a regular
verificat icn there is a danger of leosing ccontrol
of the manufacturing precess with disastercus results
to quality and output.

standard-
isatiln




Laboratory
Analysis

Insoluble Rea.i
510, i
A1203 :
Pe203 i
ca0
Me 0

L.o.l.

Notes;

]

1

113, 26
12,30
2.04
'42.06
2.65

Adra
Chemical x-rayi
12,24 13,90
3.31 3.31
2.79 2.39
43.46 42.72
2.22 2.08

3505 -

Hama (a)

X-ray

13,32
2.30
2.03

13,45 13.52
2.34 2.39
2.03 2.04
42,02 42.02
2.67 2,69 2.75

42.10

- - v

-

M

Muasulmiyeh (b) - 9cnmc (v)

Chemical X-ray Chemical

1 2

| 1,03
12,75 14,29 14,40 | 12,45
2.97  2.96 2.91| 3.1
2.49 2,25 2.24' 2.11
| 43.18  43.63 43.40 | 43.36
1.41  1.56 1.58 | 2.34
34.85 - - 35.17

The Hama results are for 4 repeat analyses on the same prepared sample,

The. enalyuer is not programmed for alkaloi and chlorine.

b.

Musulmiyeh analysis 1 is the average of six repeat analyses and analysis 2

of 4 repeats on the second sample. The variations in each set were minimal.

C.

The X-ray analyser of ACBMC was not operating due to an electrical fault.







