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EXPLAN ATORY NOTES

The following abbreviations have been used in this document:

ACWCI Arab Company for White Cement Industry

URIDO United Nations Industrial Development Organization

FLS F.L.SHIDTH

BS British standards

t Fetric ton = 1000 kg
t/h Fietric tons per hour
t/yr lietric tons per year
tpad Metric tons per day
kW Kilowat

m Metre

B Electrical

I Mechanical

T Technologic

0 Other
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ABSTRACT

The project is aiming at laying the foun-
dation for an upgrading of maintenance

and operational routines in different
enterprises.The main emphasis is to identi
fy bottienecks and shortfalli,to participate
in improving installations work routines
and conditions in cooperation with counter
Parts and officials.

white Cement Plant Expert
DE/JOR/87/C09/11-55/819201

Assessment of the factory situation and
operational routines in particular as well
as engagement in corrective activities in
close co-operation with local specialists.

21 days

It has been observed that white cement
plant ~HALDIYA in JO£DAsN is in 2 good con-
dition and has raw mate-rials of a good
guality for white cement production.The low
/64% of capacity/ Production has the main
reason in low cement sale,especially to

the Syrian market,but for a full produc-
tion it is recommended to strengten the ma-
nagement of the plant,henceforth to impro-
ve operation of the kiln and remove some

weak points in the machinery.




-l

CONTENTS
Page no.

Explanatory Notes 2
Abstract 3
Contents 4
Introduction 5
1. General Featuree of the Plant 6
1I. Condition of the Plant 7
A.Plsnt in genersl 7
B.Anslysis of the rotary kiln production 7

C.Raw mill,kiln and cement mill production
control 11
D.Management of the plent 12
I11, Recommendations | 14

APPENDIXES
No.
1.Programme for white ceament plant expert in JORDAN
2.List of mansgement met during the mission
3.Mc jor machinery end instalations
4,Analysis of the kiln production
5.Down time-rotary kiln 1989
6.0ajly down time report
7.Exhaust fan-Fixing of the besring-Principle drawing

8.Exhsust fan-Cooling disc-Principle drawing




-5-

INTRODUCTION

inring the time from 11.02.19% to 26.02.15% the ACWCI-

- white cement plant KHALDiYA in Jordan was visited by
mr.J A% CERVEs ,UNIDG-expert for cement plants.

The visit was on the basis of "request for technical assis-
tance from UNUP" by ACWCI AMiHAN- JORDAK,UNIDO post
DP/JCK/87/00911-55/J 15201.

The purpose of the visit to the ACWCI- white cement plant
~ilauDIT A was to make an assesment of the factory situation
in general and to analyse shortcomings in maintenance and
operational routines in particular,as well as to engage in
co-operatiosmwith the plant managementi ar.d local specialists.
This report is written by mr.JA: ZERVEN,as a result of his
mission.

The progra-me of the mission is shown by appendix no.l, and
a list of the persons met during the mission is shown by

appendix no.Z2.
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I. GENERAL FEATURES OF THE PLANT

The White Cement Plant-KHALDIYA is situated near Duleil,SC k=
from Anman and has total production 100000 t of white cement
per annum,

This plznt was built to supply the Jordan and Syrian markets
with the white cement with consumption of 35-4000C t/yr for
*he Jordan market' and 60-65000t/yr for the Syrian market.
The capital was paid equally by Jordan and Syrian goverment
organizations.

The plant was built on turn-key basis by BABCOCK /B¥I1/

of Germany- K#nchen and prcduction was started in 19865,

The raW¥ materials which are used in plant:

Raw mix composition

Limestone:guarried near the factory 80 %

Kaolin:transported by trucks about 14%
40 km from the factory

Sand:transported by trucks about 6%

200 km from the factory
Gypsum is mixed with the clinker at 5 % and is transported

by trucks about 100 km from the factory.

White cement produced in the plant has a good quality and
meet the BS with minimum whiteness 81 against Mg0 and 28 days
compressive strength over 41 M Pa,White cement is dispatched
by the road packed in 50 kg bags.

There are 160 persons working in the plant.
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II. CORDITION Ur fub FLant

A. Plant in general

The instalied plant machinery is in general very good and also

in a good condition.

A1l production spaces and machinery are very clean,on high level.
The gquality of raw materials enable to produce white cement of
very good quality and inthe project quantity.

Raw mill. is running with 38-40t/h and it is more than project
with very good fineness/under 3%-009/ without mechanical or elec-
trical problems.Raw mill produces enough raw meal for the kiln
&ll the time.

Rotary kiln,when it is running 24 h in day makes regulary 300 tpd
white clinker,this is a project daily production.

Cement mill is runring with about 21 t/h,this is a project pro-
duction,with good fineness/Blaine 3700-4200/.

Quality of clinker and cement is in general good and cement is

in whiteness and strength much better as BS.

B. snalysis of the Rotary kilm production.

Rotary kiln is the most importent machinery for the year pro-
duction capaeity of the p-ant and that is why an analysis of

the kiln production in the year 1989 was made ./ Appendix no.4-
-and no.5/

Rotarv Kkiln was i:. production in the 1989 year only 229 days
and made 61430t nf white clinker. Hour production in w's 12,36t/h
project is 12,5t/h/ but it iz 2 result of many down times.

From 229 production d-vs wass 60 down times which made topether
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3 790 h.The main reasons ,which made 93 % of dowvn times /3 531h/

asre only six and it is possible to separate them to two groups:

Long durstion: full silos 1725 h - 1x

brick lining 1 031 h - 3x/1x from the

1988 year/

water bath cooler 399 h - 10x

exhaust fan 233 h - 6x
EP fan 143 h - 2x
Frequency: main power supply 13x - 72h
water bath cooler 10x
exhaust fan 6x

Full silos /more then 45% of total down time/ was the main rea-
son of low clinker production in the year 1989 and cen decrea-
se the production elso in this year.It is the result of low ce-
ment sale especislly to the Syrien market,This problem can be -
solved with the help of goverment another way it will be nece-
ssary to find ine other markets It is recosmended to prepere
the possibility of white cement packing in 500 kg or 1 000 kg
big-bags which cen be storaged outside too,

Brick lining repsirs took a long time while there is only one
skilled bricklayer and two other people which learnt themselves
the laying of the bricks so the job was not made 24 h in day,
It is necessary to increase the number of skilled bricklsyers
/from one to minimum two/and to learn the laying of the bricks
four other people minimum for to have & possibility of continuous
work by the repair of brick lining.The bricks which are used

in clinkering zone /Perilex and Almag/ are good.To increase the
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life of this type of lining is recommended to follow up exsact-
ly the segments of stable and unstable costing snd bricks Almag
use for erea with unstsble coating,Perilex for srea with stab-
le costing only.To the survey of brick lining which sre regu-
lery kept is good to write production of clinker snd producti-
on hours,Of course every decreasing of kiln down times and 1ia-
provement of the operstion of the kiln incresses the 1life of
brick lining.

Water bath cooler uaaﬁery important resson of kiln down times
till September 1989 when this problem was solved.The bssis of
the problem was in electrical sdjustment of water bath cooler
speed to the kiln output and than the cleaning of full water
bath cooler.Anyway the time of solving this problem was very
long.

Exhaust fan is working in hard conditions/transport of hot end
dusty gases/ snd has seversl problems/vibrationes,cooling,bea-
ring problems,shaft demege/.

To minimize the possible vibrations it is recossended to fix
the free bearing support of the exhaust fan in sxisl directi-
on ageinst axial vibrations. It is very important to minimize
the smount of dust in kiln gases by the good efficiency of the
preheater . Fiaps under all cyclons must be in good condition all
the time.It i3 recommended to repair the cxhaust juct from the
cyclon I./inside psrt is not there/ end increase its efficiency.
Regulary checking of gss temperature thermometer before the ex-
haust fen and good kiln operstion can protect exhaust fan froa
overhesting.

For better cooling:.conditione is important to protect exhaust
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fen from the raw -Jﬁl which is falling down from the raw mesl
weigh belt feeder over the exhaust fan motor.It is possible

to sttach s hopper with screw conveyor under the weigh belt
feeder.

For better cooling of bearings is good to attasch cooling discs
on the fan shaft from both sides of the fen,

The seal between the hoosing end shaft of the fan must be re-
peired for better efficiency of exhaust fan,

For the future is recommended to prepare the change of exhaust
fan and sotor to increase its capacity for increesing of ce-
pecity of the kiln,

EP fan :The main problem of this fan was the start,The star-
ting curent was higher as it was set.,During the 1989 year was
even changad the whole fan but the starting problem was not
solved.In the time of mission after consultations with a new
power electrical engineer wass counted &nd set a new emergen-
cy current for EP fan,

Concerning the long times of electric problem solving it is
good that the menagement of electrical maintenonce was stroen-
gthened with s new power electricsl engineer.It is elso recom-
mended to give the responsibility for the whole maintenance to
one men-"Maintenance manager-,

Mein power cupply was out 13 x in the yesr 1989 and it is the
reason of kiln down times with the highest frequency.This pro-
blem is necessary to solve on the compsny management level be-
tween compenies or with 8 help of goverment.,Too such down ti-

mes have & negstive influence not only on total clinker pro-
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duction but also on brick lining life,stability of the clin-

ker quality and all machinery and econoamy of production,

C, Raw mill kiln and cement mill production control

Rew meal prepared in rew mill fros limestone,kaoclin snd sand
has prescribe psrsmeters LSF-0,91

MS-4,5
with finenes under 3%-009,which guarantee by the good opera-
tion 8 good quslity of clinker and cement. '
For the kiln is very important to have rew mesl homogenous in
chemical and grenulometric composition.The ground step for good
homogenous kiln feed is made slways in raw mill . Homogenization
silos cen only improve to certain level what was not good made
in the mill.The first-rate effort is to have the Raw meal with-
out grate swings on the output froms the aill,
Till now the regulation of the rew meal quelity in the plant
1s only from laboratory which count the ratio of rew materials,
The operstor has no informations about the quslity of raw mesl.
It is necessary to give himreegulery this inforastion for he
hee a possibility of checking the new ratiou with the condi-
tionsof raw mill end when it is necessary he can mske an in-
vention.Very important is to check and cleenregulery weigh
belt feeders for raw msterisls,
To rich the full kiln production is not only the question of
continuous production but it is important whole the time hen-
ceforth to improve operation of the kiln.Thaté why it is neces-

sary to give to the kiln operators regulary inforsstions con-
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serning the quality of kiln feed and to lesrn thea to use

this information for kiln operation to rich ell the time the
best prodoction results.

The time which is used for the kiln hesting after could down
time is long.It is recommended to sccelerate the heating.First
two hours keep the ground temperature 150-200.6 in the inlet
housing.Then to increase the inlet temperature with the spe-
ed GOOC/h.During this time is necessary to check if the second
kiln tyre is rotsted minimum lmm by one rotstion of the kiln,
when there is no rotation of this tyre the heating must be
decreased,By this wey it is possible to start kiln feed in
sbout 12 hours without negstive influences on brick lining

and safe a8 lot of energy.

When there are some problems and clinker must be storaged out-
side than it is better to give clinker to the gypsum storage
indoors as outside.

By the cement mill operating is more important for to have
constent quality of white cement to keep the same specific
surfece as to keep the hour production,It is necessary to fol-
low up the optimum return flow.,Negstive influence to the ce-
ment mill cepacity hes not enough crushed gypsum/some pisces
more then 10 cm/,It is recommended to change the gypsum jew
crusher by a bigger one to increase the capacity and decreasse

inlet size of gypsum for cement mill,

D,Msnagement of the plant

/8 mentioned previously the plant is in a very good condi~

tion.It is not only thst it wes good built but it is elso
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s result of a good mechanicel msintenance and management,
The solicitude about sparepsrts repairs of old parts and
storing of the spareparts is on 8 good level.Also the que-
lity of white cement is a result of a good job which wes
made in ths plant,

Anyway it is slways necessary to prepare conditions for bet-
ter and better results in sll fields of activities of the
plant management.That 1is why it was recommended to sppoint

a production msnager and one maintenence manager which can
organize serious planning on the besis of regulary made ena-
lysis in the sctusl time.

Till now is all responsibility concerning daily production
problems,quelity ,treining of the personnel,checking and al-
80 electric and mechsnical maintenance cooperation on the
head of plant manager,

while there sre many other probleas which are from out-side
of the plant and also workers problems in the plant it 1s
very important for the better future of the plant to pro-
tect plant manager of necessity to solve daily problems end
to give himsmore spsce for other kind of activities which

sre in responsibility of plant manager,




-14-

II1.RECOMMENDATIONS

1.It is recommended to appoint 8 production manager.The pro-
duction manager must be & qualified chemical engineer ana
should have at least five years of experiences in dry-pro-
ces ceament production,

2.1t is recommended to appoint one meintenance manager res-
ponsible for the whole maintenance in the plant,which will
manage the mansgement of electrical maintenance too,The
maintenance mansger must be s quslified mechsnical engineer
snd should have at lesst five years of experiences in ce-
ment plant maintenance,

3.1t is recommended to incresse the number of skilled brick-
layers from one to minimum two and to learn the laying of
the brisks minimum four other people/till now only two/,
to have a possibility of continuous work by the repair of
the brick lining.

to the operators

4,1t is recommended to give regulsryl informstions conserning
the rew mesl quslity from raw mill end kiln feed and to learn
them to use this important informstion for better kiln ope-
ration,

5.1t is recommended to introduce deily “down time reports”
/eee Appendix no.6./filled by shift engineers.,

6.1t is recommended to snalyse svery month the production-
~-down times,quality,msintenance snd sll problems conser-
ning the white cement production in the plent with & fi-
nel monthly report mséde by production manager,

7.1tlis recommended donf storage the clinker outside but in

8 gypsum storage and gypsum storage out-side,




8.It is recommendedto change the position of gas enalyser
from the side to which is rotating the kiln to the other
side to lower ths coating snd plugging of materisl for
to become the good results of gas analysis all the time.
9.It 18 recommended to sttach as soon as possible/by the
longer shut down of the kiln/ the exhaust dust from the
cyclon I.inside the cyclon which is not there and it de-
cresse the efficiency of the preheater,
10.It is recommended to follow up exsctly the segments of
stable and unstable coating in clinkering zone and for a-
rea with stable coating to use oricks Perilex,for ares
with unstable coasting use bricks Almag only.
11.It is recommended to accelerate the hesting of the kiln
after could .shut down from 24 hours to approximstely 12
hours/the stert of the kiln feed/.
12.1t is recommended to fix the free bearing support of the
exhaust fen in axial direction ageinst exial vibrations
end for better cooling to sttach cooling diecs fro both
sides of the fan on the fan shaft,
13.It is recommended to attach under the kiln raw meal weigh
belt feeder a hopper with screw conveyer with output to
the weigh belt feeder discharge spout to protect the coo-
ling system of exheus: fan motor from rew meal dust fal-
ling down from this weigh belt feeder,
14,1t is recommended to prepsre the change of exhaust fan
and motor to incresse its capacity.
15.It is recommended to change the gypsuam jaw crusher to in-
crease the capscity of gypsum crushing and decrease in-

let size of the gypsum for cement mill,
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16.1It is recommended to prepare the possibility of white ce-
ment pscking in 500 kg or 1 000 kg big-bags to be more fle-
xible in cement distribution and to have a possibility to
storage for some time cement outside,

17.1It is recesmended to prepare the conditions for boarding
of plant employees in the plant for to meke better socisl
climate in the plent,

18.It is recommended for the next time to organize such & ais-
sion for longer time /minimum one sonth/ end during kiln
production to have & possibility to find 8ll kinds of pro-

blems and tc meke *training with operators.
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APPENDIX 1

PROGRA~ME FOR WHITE CEMENT PLANT EXPERT IN JORDAN.

Post title:white cement plant expert

Name of expert: M.Sc. JAN CERVEN

Post key code: DP/JCR/87/009/11-55/J.19201
Duration: 21 days / 08.02.1590-28.02.1990/

08.-09.02.% Travel to Vienna and briefing in Vienna

10.02.90 Arrival to Amman
11.02.90 Introduction at UNDP and ACWCI in Amman
12.02.90 Introduction to management at whitecement

plant. General discussions
13.02.%0 General inspection of the limestone quarry,
lahoratory,raw mill,kiln and cement mill which
are stopped for full silos /cement and clinker/
14.02.-18,02. Analysis of the kilm production in the year 1989
%0 and JAN. 1990. Discussions with plant manager
and technical management cocerning the kilu
down time reasons and maintenance.
20.-25.02.90 Following the raw mill,kilm and cement mill
production,management.Discussions with plant ma-
nager,shift engineers,kilm and mills operators
and laboratory a-nd quality control marager co:-
cerning operating methods and quality control.
26.02.90 Inspection of workshops and stores for spare-
partes.Final discussions with the management

concerning report conclusions and recommendationrs




Departure from ACWCI.

27.02.<0 Departure for V:ienna.

28.02.90 Debriefing in vienuna and travelling.
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APPENDIX 2

ARLB COMP ALY FOR WiITE CE+ENY 1iDUSTRY -KHALDIY A- JORDAN

iist of management met during the mission

10.02.1350-26.02.13990

TITLE

NAME

General Manager
Flant mana ger

mechanical Maintena nce

Manager

Elektrical Maintenance
Manager

Laboratory a2 nd Quality
control Manager

Shift engineers

Tewfik Y. Batarseh

.oh’d R. Shaaban

Dipl.-Ing.Sami Naifa

Imad El- dijazi

H.iioh“d Y. Alkhatib
Zng.F. Salameh
en~.D. Marashdeh
Eng.S. Atawneh

Eng.2. Yousef
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APRENDIX 3
MA4JOR MACHINERY AND INST ALLATIONS

Name of cement plant: ACWCI -Khaldiya-JOKDAN

CRUSHER FOR LIMESTONE: Single shaft hammer crusher/0+K/
Capacity: 120 t/h

from max.800mm to O-25mm/maxzlC¥% to35 mm/

RAW MILL: Closed chrcuit grinding mill,utilizing hot gasses

from kiln for drying.Raw mill has two chambers.@ 3,4 x 8,5 m

Capacity: 35 t/h /fineness 009- 3% /
Motor: 950 kW
AT classifier: FLS -USF/RSJ ¢4 50C mm

KILN: Dry process rotary kiln with threestages preheater,

with four dedusting cyclons and by-pass.For cooling there
is water bath cooler, for drying-drier utilizing hot kiln
gasses for drying.

Kiln dimensions: ¢ 3,4x 65 m

Capacity: 300 tpd white clinker

The kiln is oilfired.

Clinker silos: 2 x 5 000 t /used 9 000 t/

Cement mill: Closed circuit griading mill with two chambers,

¢ 3,4 x 11,5m

Capacity: 21 t/h
Motor: 1 200 kW
Mr classifier: FLS-USF / RSJ @ 4 500 mm

Cement silos: 4 x 2 000 t /used 7 200 t /
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ANALYSIS OF THE PRODUCTION

1. | 2. | 3s.f 4} s.| 6. 7.1 8. . |10, | 22, | 12, [ 1988 [1.1090
Kiln
production Vt/ 5732 |7428 - - |5429 |7251 |6766 |6118 [7096 [4720 |8890 |3000 B1 430 |[8043
Kiln
Runninaour. /h/ | 454 578 - - 442 588 469 510 582 | 383 713 251 | 4 970 660
Kiln -
Runninﬂour. /% 161,02 |86,01 - - |659,40|81,67|63,04{68,54| 80,8 51.4199.03 33,73 56,74 | 87,37
Kiln Qr J
production /t/H/la.GA 12.8$ - - |12,28112,33112,29 12.00&12.1 12,3412,47 111,956 12.36' 12,37
Kiln .
produ‘aisg /d/ 22 28 - - 21 26 21 24 27 i8 30 12 ¥ 229 30
Kiln /d/ I
production %‘1/50 21/75 - - [12/67 |19/73(16/76|12/60]| 21/78 13/73427/90| 8/67| 160/70 | 20/67 ~
days 24hj '
number of ‘
down times Vno/ 9 7 - - 9 ? 3 11 3 4 3 4 60 10
clinker J
stock [t/ 18631 [12671 |9547 |5241 |5860 (63056 |63556 |5748 | 8250 r418 *6837 2235 10 040
' cement
stock Yt/ 7231 |7198 6750 5379;6345 6725 |6228 |6166 | 61561 p363 |6850 [7449 7209
cament

production /t/ 2871 [3662 (3270 | 3783 |5767 HBOOZ 5997 |6015 | 4806 | 6839 [8804 (7816 f? 622 2973

cement tot, |
despatched [/t/ R533 [3586 [3718 | 5164 |4801 (7813 h5494 6077 {4821 6628?8217 7417 67 269 | 2784

% XIAN3dday

cement exp.
despatched [/t/ | - Fso 40 | 1240 1760 [3720 |2120 |2260 |1360 f?&& 4695 [4646 |25 486 | 204

.
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APPENDIX 5

Down time-rotary kiln,1989

-
E M T 0 Cause |
1989 h/times |hfitimegh/times |h/times
48/2 - 231/6 5/1 Jwater bath cooler E/48/
cleaning inlet T 16/2
J ANU ARY cleaning exhaust fan
total
290h/9x T 1/1
cleaning burner T 4/2
brick lining T 216/1
FEBRU ARY 13/3 16/1] 25/1 40/2 |exhaust fan E,M 29/4
total cleaning drier T 25/1
94h/7x main power supply O 19/1
full silos 0 21/1
tgﬁﬁfﬁ fullsilos O 744
744h
APRIL
total full silos O 720
720h
le/3 - 30/4 256/ 2| full silos O 240
MAY water bath cooler E 13/1
total exhaust fan E 2/1
302h/9x main power supply O 13/2
cyclon cleaning T 6/1
cleaning burner T 21/1
41/2 84/1] 3/1 4/3 jwater bath cooler E 40/1
JUNE exhaust fan bearingM84/1l
total main power supply O 4/3
132h/7x cyclon cleaning T 3/1
burner E 1/1
- 215/2] 60/1 - |exhaust fan M 109/1
JULY water bath cooler M 34/1
total cleaning drier T 60/1
275h/ 3x EP fanM72/
124/4} - 105/4 5/3 |EP fan-start E 71/2
AUGUST cleaning burner T 2/1
total main power supply O 5/3
234n/11x water bath cooler clea-
ning T 103/3
waterbath cooler E 53/2
67/- - 43/1 28/2 |water bath coolerg,T108
SEPTEMBER cleaning inlet T 2/1
total main power supply O 26/1
138h/3x emergency switch 0 2/1
5/1 - 334/2 22/1 [4,5m brick 1liningT 331/1
OCTOBER cleaning inlet T 3/1
total main drive E 5/1
361h/4x noreason 0 22/1
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E M T 0
1989 h[;imeslkltimes h/times [h/tAmes Cause
NOVEMBER - - 2/1 5/2 |main power supply O 5/2
total cleaning inlet T 2/1
Th/ 3x
DECEMBER - 8/2| 485/2 - 11,5mbrick linkng T484/1
total cleaning burner T 1/1
493h/ 4x exhaust fan M 8/2
ﬁ1989ﬁ
total
3790n/60x 314h/15x 1324h/23x
323h/6x 1829n/16x
_Sumpary:
full silos : 1725h/1x
trick lining : 1031h/3x

water bath cooler : 399h/10x
exhaust fan ¢ 237h/6x

EP fan 143h/2x

main power supply : 72h/13x

3531h/35x%
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ARPENDIX 6

DAILY DOWN TIME REPORT

RAW MILL

DATE:
J —
EQUIPMENT DOWN TIME EIM T 0 |total CAUSE
from-to h h h h h
jr__

Totalin day

KILN

Total in day

CEMENT MILL

Total in day

v

Shift engineer

..
et

Signature :
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APPENDIX 7

COOLING PifEL

} FREE
BEARWE
SVPPORT

Ax. FIuNGC

/

Exhaust fan
Fixing of the free
beering support

Principle drawing
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APPENDIX 8

FAV HOUCiNGC

COoLING DiSe COVER

CHAFT STAL

cooL Ve ViILe

\ FAN SHAFT
, i

-

Exhaust fan
Cooling disc

Principle drewing






