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1o SUMHARY CCMCLUSICHS. AilD RECOMNENDATICONS

The semi-Governwental Jordan Cement Factories Company Limited,

in order to fulfil its task of supolyins country's all cement
demands, whichare sky rocketing, exnz2nded iis Fukais onlant five
timesin a period of 28 years to reach to a total vproduction canacity
of 1.2 million tons of cement per year. A new extension oroject which
would brin~ the tctal cavacity of the plant to 2.2.million toms in
1983, is being prepared by "Holderbank" Corsulting and lNanagement
Limited of Switzerland, the consultant of the Company.

The speedy exvansion of the olant with the additions of new units
of different sizes, concents and technolories, and the limited
resources of the country own experienced industrial engineers and
technicians created in the plant's old production lines, particularly
production and maintenance deficiencies. *

In order to rationalize the plant and to improve the efficiencies of
the production lines, the Comnany has charged Norcem of Norway to
carry out studies for the est2blishment and imovlementatiorn of
preventive maintenance vlanning, and Holderbank of Switzerland to
undertake studies for the rationaliznation and improvement of the
preduction lines, and for the re-organization of the plant's technical
management,

The Company has also requested UNIDO technic2l assistance for teing
. advized and assisted in the planning and implementation of
possibla improvement programmes.

The conclusions.of this report are as follows :

a) The plant is having difficulties with the maintenance of the
equipment of the production lines which is in a poor state
due to the accumulated effect of abmormal circumstances, due
to the fact taat a regular production is required and that
line operators have established improper process practices,
mostly in order to palliate the state of the equipment.

b) The Company man~gement is aware of these afore said difficul-
ties, it is acting, following a right track, by requesting
the assistances of exverienced comoany and consultant for
improving the efficiency of its Fuhais plant.

The recommendations of this report are as follows :
a) The re-estab)ishment of orover production process practices.

b) The implementation of the nrepared preventive maintenance
planning,

¢) The soonest gathering of the technical documentations of
the production lines.

d) The soonest implementation of the plant's technical management
re~-organization study results,

e) The close follow up of the plant's old sroduction lines'’
vossible improvement studies,

f) The continuation of UVIDO teciurical assistance.



2. INTRCIUCTION

Cement industry in Jordan was established in 1951, by Jordan Cement
Pactories Comvany Limited formed with the sponsorship of the Goverm-—
ment of the Hashemite Kinsdom of Jordan, as a public <hareholding
company with special concession.

The sShare c2nital of the comp~ny was settled to JD one million of which
49.5 % was owned by the Government.

The company started to produce cement in 1954, in its Fuhais plant
located at 20 lkms North-lest of Amman, at the vicinity of a small
town of same name, in a valley surrounded by limestone a marl devo-
sits, by a semi~dry process "Lepol”" kiln of 200 tons per day clinker
productive design capacity.

The company, since its establishment, has the itask to meet the
country's cement requirements, it is the sole cement import agency
of the country. It has to supply its produced or imported cements,
vhatever it costs the latter, with the same price set up by the
Government.

For coping with the sky rocketing cement demand of the country, the
company expanded its Mhais plant by adding, successiveliy, four other
production lines :

a) Two lines, again, with semi-dry process "Levol" kilns
of 3CO tons ver day clinker oroductive design capacities.
Commissioned in 1960 and 1963, respectively.

b) One line with dry process suspended four stage cyclone
heat exchanger ecuinved "Dovol" kiln of 7CO tons per
day clinker productive design capacity.

Commissicned in 1968,

¢) One line.again, with "Dopol" kiln of 2000 tons per day
clirker productive design capacity.
It is being in commissioning phase.

Along with the Fuhais vlant expansions, the capital of the company
was raised to JD 1.5, 2.0, 4.5 and 15 million in 1960, 1964, 1967
and 1975, resnectively. The share of the Government having been
kept unchanged,

The plant is already nroducing 1700 tons of clinker per day by its
four old kilns, 2C0 tors or 13 % more than the total of the daily
productive design capacities of the above mentioned kilns, which
represents a yearly total cement production of more than 550 thousand
tons. However, this year the plant would supply less than 5C % of

the local crment market demand.

Though, the ouput of the new production line would increase the
total plant oroductive cavacity to 1.2 million tons of c¢ement over
year, the company would, 2g2in, not be able to cover,comnletely,
the country's cement recuirements in few vears.

The company, it2king into consideration this fact, hireu "Holderbank"
Management and Consulting Limited of Switzerland for carrving out
the feasibility study of a new nroductiorn line of 3CCO tons ner day
clinver oro-iuctive ‘esim canizcity. |
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The results of the above mentioned study having shovm the techno-
economical feasibility of a such line, the company decided to go
ahead.

The technical specifications prepared by "Holderbank", as consultant
of the company, have already been sent to pre—selected cement plant
contractors. The dead line of the subm1331ons of the contractor's
proposals is in Harch 1980.

On the other hand, The Government of Jordan is, again, sponsoring

a new cement project, the Reshadiyah Project,which consists of a

complete cement plant of one million tons per year cement oproduc-

tive design capacity, located at Reshadiyah, a small locality in the

shouthern pzri of Jordan, in mid-way between Amman and Aqu~ba aponroximat -
ely, and which aims to fill the gap between Jordan's cement 2emaunds

and supplies, to export Jordan's supply surpluses, and finally, to

promote one ef the less developed parts of th2 country.

The participation of the Jordan Cement Factories Company Limited in
the new project is under comsideration.

All these speedy develonments urged the company to restructure its

organization and to settle a new policy regarding, particularly, the
future of its Fuhais plant.

In this connection, the company charged "Holderbank! for carrying ount
studies for re-organizing the olant management and for rationalizing
the plant'’s old production lines.

Moreover, the company hired Norcem Company of Norway for preparing
a preventive maintenance programme tailored for Fuhais plant.

The company has also requesied UNIDO technical assistance for being
advised and assisted on its nossible production lines' improvement
studies or implementations.

—— ™
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3.

FIIEATS PLANT DISSCRIPTICN

The summary descriptions of Fuhais plant's production lines and its
main facilities are as follows :

The plart disposes five prodvction lines.

The first three nroduction 1lines are Semi-dry process "Lepol" kilns
of one of 200 and two of 3CO tons per day clinker productive design
capacities.

The fourth and the fifth production lines are dry.process suspended
four stage cyclone heat exchanger equivped "Dovol" kilns of 7C0 and
2000 tons per day clinker productive design capacities.

The first four production lines fcrm, in viewpoints of implantation,
conception and of facility sharing, a complete production unit called
plant's "old production lines".

Raw meterials :

All the production lines main raw material requirements are covered
by abundant limestone and marl deposits existing in the vicinity of
the plant.

These raw materials are quarried by front blastings, transvorted by
dumper trucks loaded by loaders and durvmed into the hoppers of the
production lines'’ crushers.

A. The old production lines :

One crusher of 4CO tcns per hour crushing capacity supplies the old
production lines'raw material requirements.

The limestones and the marls are dumped into the Eopper of the crusher
with a given provortion of truck loads for providing the crushed raw
material mixtures a rough process raw meal composition.

The crushed raw materials ar= transported by belt conveyors from the
crusher ocutlet tc the production lines 1 to 3 and production line 4
raw material storage halls. "hile their transport, ore-set quantities
of corrective raw materials, (sand and iren scale), are added by means
of one hopper constructed nert to the crusher and equipped with cne
rotative table feeder desigred to feed the first belt conveyor.

The crusher also supnlies high grade crushed limestone, as corrective
raw material, which is also conveyed by the same system, separataly.

The old production lines raw meals are ground by three air sweot
raw mills of two 32 and one 60 tons per hour raw meal procductive
design capacities.

The two first raw mills which supply the raw mezls of the seni-dry
process kilns are ecuipned with one hot air generator, each, for
drying the raw materials during their grirndings, and they are
sharing one electro-precipitator for dedusting the owerflow of the
mills' circulating rases.

“pach of these mills are fed with crushed limestone-marl mixture and
high zrade li.estone ty three adjustable rotative ta2ble feeders,
which are fixed underneath of the hovpers of the mills. The honpers
are filled ty the gran of +he nroduction line 1 to 3 raw material
storage hall's over head crone.




The produced raw meals are conveyed by means of air slides and
elevators or pneumatic transvortsto the four old,or to the three
new mixing silns of 300 tons storage capacity, each, where they
are homogenized by recycling or quadrant system, respectively.

The homogunized rawr meals are corveyed by air slides and bucket eleva-
tors to three stor~~e silos of 1200 toncs storage c-pacity, each.

‘he third raw mill does an integral part of the production line four.
It uses the kiln hot exhaust* gases for drying raw materials during
their grindings,.and it shares the kiln electro-precipitator for
dedusting its circulating gas overflows. The mill has also one stand-
by hot air generator.

The third mill is fed by crushed limestone-marl mixture and high
grade limestone stored in its own raw material storage hall by a
syatem similar to the previously mentioned mills,

The produced raw meals are conveyed, alternatively, by means of --- -—
pneumatic transvort to the two mixing silos built on the top of the
two homogenized raw meal storage silos, where they are homogenized

by quadrant sytem.

The homogenized raw meals are stored in the above mentioned storage
silos, they are conveyed to them by means of air slides and chutes.

It is also possible to convey these raw meals by means of air slides
to the tiree new raw meal storage silos of the semi—-dry process kilnms.

The three smi-dry nrocess "Leool” kilns are equipped with heevy. fuel
burning system, and with clinker grate coolers. They are dedusted
by a commin electro-orecipnitator which has two parallel chambers.

The kilns are fed with raw meals reclaimed from the previously men-
tioned storage silos. These raw meals are conveyed by air slides
bucket elevators and screw conveyors. Each kiln feed is adjusted
by one variable sveed screw conveyor, and the feed surpluses are
collected in one bin for being recycled. -

The produced clinkers are transported by means of individual vibra-
ting conveyors and bucket elevators from the clinker coolers' cru-
sher outlets to the production lines 1 to 3 clinker storage hall,
which is the extension of the same lines raw material storage hall.

The fourth kiln is equioned with four stage cyclone heat exchangers
and with heavy oil burning system, and it is followed by one clinker
grate coolar. The kiln exhaust gases are dedusted, after having
dried raw material through the line's raw mill, by one electro-
precipitator.

The kiln is fed with raw meals reclaimed from the line's raw meal
storage silos. These raw meals are conveyed by means of air slides,
bucket elevators and screw conveyors. The kiln feeding is adjusted
by one weighing feeder and one stand-by volumetric feeder. The feed
suroluses are returned io the storage silos.

The clinkers producerd by the kiln are transvorted from the clinker
cooler'’s crusher outlet to the open clinker storage area of the old
plant by vibratiny and belt conveyors and bucket elevators.

The old lines' cemen* grinding section includes four cerment =ills :

Cne comncund mill of 22 tons ner hour, two comanund ~illc of 24 tons
par hour znd ona cl~sed circuit mill,(wi‘h oma static senarator and

one recycling buczet elavator), of 50 tons oer hour grinding capacities.
All these mills are dedusted by individual bag filters,
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The mills are fed with clinker, gyosum and ovuzzoiane by means of
adjustable rotative table feelers, exceot for the mill 4 which has
electric weighine feederz, The feeders are installed to the bottom
of the mills' individual clinker and gynsum hoovoers which are filled
by the grav of the clinker hall's over head crane.

The gypsum wnhich is brought from fhe plant®s stocks by dumper trucks
is crushed in the old lines' gypsum crusher and transported by means
of one belt conveyor to the hopvers of the mills.

The puzzolane is directly brought by dumper trucks from its quarries
to the old production lines® clinker storage hall.

The proportioning of clinker-puzzolane mixture is realiged in the
hoppers of the mills by filling them with a pre-set ratio of grap
loads.

The produced cements are conveyed by means of air slides and bucket
elevators to the old production lines® six cement storage silos.
consisting of three silos of 15CC tons and three silos of 1800 tons
storage capacities, each.

The old production lines dispose five bagged cement and one bulk
cement dispatching stationms.

The five bagged cement dispaching statioms, Ifor truck loadings,
are fed by two line. packinz machines of 60 tons ver hour, one line
packing machine of 70 tons per hour and one rotary packing machine
of 80 tons per hour packing capacities. The bulk loading station
loadirg capacity is 80 tons ver hour.

The new production line ¢

The crusher of 9CC tons per hour crushing canaczty supvlzes the
new line 1limestone-marl mixtures. . —_

The crushed limestone~marl mixtures are transported to the lzne's
pre-homogenization plant by means of belt conveyors which by-pass
a part of the mixtures to the production line sampling plant where
representative samples of the mixtures are prepared. The samples
are sent by one pneumatic conveyor to the X-ray analyser.

The crusher of 250 tons per hour crushing capacity supplies the
raw and cement mills of the new line high grade 1imestone and
&£ypsum, respectively.

The crvshed high grade limestone is transported from the crusher
to the raw mill's high grade limestone silo by means of belt con-
veyors.

These conveyors also transport the raw mill's corrective raw mate-
rials, the iron scales and the sand, to the raw mill's resnpectixe
silos by means of a hopver feeding one bvelt conveyor. The hoooer
being fed by dvmper trucks.

The nre-homorenization nlant of the line has circular blending bed,
and central feeding and reclaiming systems., It's total storage capa=-
city is 55,CC0 tons.

The pre=homogenized mixtures are transvorted to the raw mill's
mixture storage silo vhich is alisned with the previously mentioned
hizh grade limestone, sand and iron scale silos.

The raw mill of the oroduction line is an air-sweot mill of 175 tons
per nour grinding cavacity. It is equioped by one static separetor.
It uses the exhaust gases of the kiln for drying the raw materials,
and it is connected to the kiln'c electro-precinitator. It has
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also, as stand-ky, one hot air generator.

The mill is fed with previously mentioned raw and corrective materials
by neans of belt conveyors and adjustable weicshinz belts fixed to si-
los' outlets. Its produced raw meals collected in its electro-nreci-
pitator are conveyed by screw conveyors and one pneumatic pumo to the
mixing and storage silo of 7,50C tons storage capacity where the raw
meals are homogenized while their reclaiming.

The homegenized raw meal is transported from its. silo to the kiln
by means of screw conveyors, air slides and pneumatic pumos.The kiln
feed is regulated by one weighing vessel.

The line's kiln of 2CC0 tons ver day clinker oroductive capacity, is
equipped with one set of four st2se cyclone pre=heater, one electro-
precinitntor preceded by one conditioninz tower , and with one clinker
cooler followed by ore clinker crusher,

The produced clinker is transported from the outlet of the cooler
to the main clinker storage silo of 30,0C0 tons storage capacity or
to the open storage area of 250,0C0 tons capacity, by means of buc-
ket and belt conveyors.

The clinker is ground in the closed circuit cement mill of 160 tons
per hour capacity, esuioped with one bucket elevator and two dinamic
separators. The mill's inside is cooled with water injectionms.

It is dedusted by its individual e.ectro=precijsitator.

The mill is fed with clinker and gypsum stored in two separed silos
of 13C0 tons storage capacity, each, by means of weihing reclaimers
and one belt conveyor.

The above mentioned clinker silo is fed with the clinkers reclaimed
from the main clinker storage silo by means o0f reclaimers

or from the open clinker storage area by means of loaders. These
clinkers are conveyed to the feed silo by belt and bucket conveyors,

The above mentioned gypsum silo is fed with gypsum crushed in the
second crusher of the line; It is transported by means of the same
belt conveyors which convey reclaimed clinkers.

The produced cements are stored in three silos of 4,000 tons of
storage capacity, each. The transnort of the cements are carried
out by air slides, bucket elevators and pneumatic pumps.

The line disposes three nacking machines of 75 tons per hous bagging
capacity, each, and two bulk cement loading station of 1CO tons
per hour filling capacity, each.

In the new oroduction line, provisions exist for féed1ng the cld
production line with pre-homogenzzed raw mixtures and crushed
gyopsun,

The nlant's nower station :

The nlant which is also connected to the national power grid is
generating electric~l pcwer covering its old lines’»ower require-
ment. The power house dispcses twelve diezel-generators whose total
productive cavacity ammounts to 16,3 i,

The nlant's -rorkshons

The ol>nt disnoses of one large and well-equippmimechanical workshop
erablin~ the nlant fto mrintain 2and to renair moct of its heavy ecuin-
ment. It alco disnoses one well-2quipped slectrical and one rsehicle
maintenance workshon.
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4. FUZAIS PT.ANT'S ORCCRSS TOUIPLENT'S CCNCTPTION

It proceeds from the plant. descriotion that the Fuhais plant's
old production lines' equipment, concepted and supplied by one
contractor, has been selected among sSimole, easy operable and
strong cement producing and ma’erial hand! ‘ng equipment.

The material flows of the production lines are simple, and no botile
recks exist.

The design capacities of these oroduction lires' equipment parti-
cularly of those of the kilns, contain relatively high contractor
safety margins which, unfortunately, seems to have been reduced

in the newver lines, step by step, along with the contractor's
growing experience with the Fuhais plant, and particularly, with the
plant's raw materizls.

In fact, the first semi-dry process "Lapol" kila's real production
capacity reaches 140 ¥ of the kiln's design capacity, and those
of the second and third kilns' reach only 1104 .

On the other hand, the fourth dry orocess "Dopol” kiln's production
levels attain, with difficulties, the rated capacity.

In this suspended cyclone heat exchangey equipped "Dopol" kiln,
besides the contractor's safety margin reductions, more important
factors, which are deal' with in this report separately, cause such
production levels of the nroduction line.

Concerning the concention of the eguioment of the plan. . new produc-
tion line, it can be said that it has been selected, 2gain ty the
same contractor, among the most mciern and sochisticated cement
producing and material handling equipment..

The line is being in commissioning phase. Its production reaches its
design canacity easily. '

5. FUHAIS PLANT'S PROCESS ZQUIS:TNT'S STATE

With regard to maintenance, the Fuhais plan{!s old production lines®
equipment and the premises are, in general, in a
relatively voor condition.

Although most of the main equipment of the lines, as mills, kilns,
etc, are in relatively good mechanical conditions, their appertaining
and all other lines' ecuioment is. not in good maintenance state.
Moreover, most of their electrical remote control and command devices
and their electrical interlockings are out of oneration.

This is mainly due to the accumulated effect of abnormal circumstances, and %o

the production and maintenance routines established within the olant
by the production lines' onerators and labourers, since the very

beginninz of the operztion of the lines.

This is also due to the dusty environment. of the plant. The dust being
gererated in the covered and open clinker storages.

Concerning the plant's new oroducticn line, it is in commiesioning
phase, the old lines' dusty environment affects the new line equioment.
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FUHATS PLANT'S OLD LINTC® PRCCESS AND MATNTENANCE PRACTICSS

Puhais plant's old. production lines' overations are followed by the
Process and MYaterial Handling manager, together with the Cuarry
Operation manacer and the Plant Laboratories chief. The nroduction
management function is for time being assumed by the Works manager.

The nroduction onerations are carried out with three oroduction
shifts per day, without permutating fourtl shift.

These shifts tesides their m2in production tasks are also in charge
of the lubrications of the lines' equiopment, and during the night
shifts, of the maintenance and the repairs of the production lines.
They may get maintenance workshop assistances following their
requests.

The maintenance of the production lines'equipment and those of the
plant facilities are carried out by the maintenance service of the
plant headed bty the maintenance meanager. The service includes mecha-
nical, electrical and vehicle repair and servicing workshops, all
headed by engineers.

nost of the engineers, beir ' newly graduated, have limited experiance
on cement manufacture and, on cement producing and material handling
equipment as well.

The production practice of Fruhais plant consists of keeping the kilns
in operation, as much as possible, and forcing the kilns, as far as
possible, in crder to get highest clinker productionms.

This oractice of keenins the kilns and their appertaining equipment
running without any complete overhaul which reconditions the equipment
of the line, but, with summary ove.hauls consisting mostly of refrac-
tory brick layings.and repairs of defective equipment, and with nro-
yisicnal - renairs in emergency cases, has established within the olant
nevw oroduction and maintenance routines which reduce the lines' ef-
ficiencies, the products qualities while increasing. the operational
and the maintenances costs of the plant.

This practice converts the maintenance service of the plant to a
repair workshop complying only with the d4aily requests of the pro-
duction service. As a result, it does not allov the maintenance ser-
vice to carry out its main task, the preventive maintenance planning.

This practice also constraints the production service to content -
itself with the poor states of the process and control ecuipment

and to find out and to settle new nrocedures and methods of operations
non~conforming with the cement production process.

Por instance, the oractice of provortioning the raw meal comvonents
in the raw mills' hooners by means of the over head crane grab loads
has became a nrccduction routine which is carried out cven when the
mill's all adjustable rotary table feeders are in good working condi-
tions,

Again, the practice of homogenizing the raw meals without usins the
sequences of the quadrant mixing ©blendins syctem has also became
o =2roduction rcutina, Clemsequently, all the mixing cilos' sequence
remote control and command devices have been removed.
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These routines cause raw meal quality fluctuations which, in turn,
vertubate the productions of the kilns, particularly the fourth
kiln because, it is a dry process kiln eqguinned with crclone heat
exchangers which is Sensitive to raw meal qualiiy and quantity

" fluctations.

B.

.& such kiln would be very high.

As a result of these routines and their likes, the maintenance state
of the plant deteriorates while the plant's maintenance costs increase.

PLANT*S OLD PRODUCTICHN LINES' POSSIELS IMPRCVENENTS

Semi-dry orocess "Leol" kilns' possible improvements

It proceeds from the previous paragrapvhs that the plant's old pro-
duction lines' semi dry process "lepol" kilns' oroduction levels are
limited by equipment failurec and by raw meal composition fluctatiens.

Prom the same paragraphs, also, it can be drawn the conclusion that
regular production levels can easily be obtained from the three
semi-dry "Lepol" kilns by re-installing the prover process routines
suiting the equipment supplier overation instructions, and by imple-—
menting a preventive maintenance planning. .

Furthermore, it can also be drawn the conclusion that higher and
regular production levels could be easily obtained from the above
mentioned kilns after their comnlete reconditioning, together with
some modernization and improvement programmes, as the modernization
of the kiln's out of date fuel pumping station, as the improvement
of the dust generating 1lines' raw materizl and clinker storage hall.

The scope of these reconditioning and modernization works have not
to be enlarged. However, dre to the years® neglect accurmlations,
these works might reguire a relatively high re-~investment. !

Nevertheless, it seems, as a first arproach, that the costs of clin-
kers to be produced by these three, relatively high svecific fuel
consuming, semi-dry process "Lepol" kilns, after being reconditioned
and modernized,including also the re-investment deporeciations, would
be lesser than the cost of the clinker to be produced in a new, low
specific fue’ consuming, dry process kiln which would have a produc-
tive capacity equivalent to the total of those of semi-dry kilns,and
which would substitute them, because, the investment depreciations of

Dry orocess "Nonol" %iln's possible imoroverent .

Prom the »revious plant and process nractice descristions, it could
also dravm the conclusion that the dry prccess "Jopol" %iln's nroduc-
tion levels could 21so be increased and stabilized bty re-installing
the proper nrocess routines suiting to the ecuinment constructor
overation instructiors, by implementing nreventive maintenznce nlane
ning and by bringine some modificntions to exhaust g2y pipings of

the %iln which would allow indenendant kiln oner-~tions,

In fact, the plant's suspended four stage cyclone heat exchanrcer
equirped "Donol" xiln, as its likes, is sensitive to quantity and
qu2lity fluctations of the rav meals.
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Por getting a regular production in such kilns, the cuantity of the
raw meals , in viewnoints of chemic~l compositions and nhysical
properties, particularly, the fineness, should be kent witlhin civen
limits.

With the existing raw meal orenaration oractice, the raw meal quali- "
ties can, never, comoly with those of the recommended dry orocess “
raw meals.,

1ith the existing raw meal kiln feeding oractice, which consists of
feeding the kiln by means of it's stand-by, volumetric fecler instead
of it's main weighing feeder, because the latter being not in working
condition, the quantities of raw meals poured into the kiln, in weight,
can, never, be kept within the limits .ecommended for dry orocess
kilns.

With the existing kiln exhaust gas pipings, continuous kiln operatiorns
cannot be carried out.

In fact, as it is also indicated in the plant description of this
report, the kiln exhauts gas pipings are not directly connected
neither to the kiln's electro~-nrecipitator nor to the kiln's stack.
The kiln exhaust gases have to pass continuously through the kiln's
raw mill.

Due to one missing by-=pass connection, the kiln operations are directly
linked to the mill's working hours. Mill stops cause kiln shut downs.

Fortunately, as the kiln's raw mill is also sunnlying raw meals to the
semi-dry orocess "Lepol" kilns, raw mill stoonages due to the raw meal
silo blockages do occur rarely.

However, mill maintenance stonpages, which canrot be avoided, cause
kiln shut downs. They are reduced to a strict minimum.

FUHAIS PLANT'S CLD LINES' EFFICIZNCY IMPROVEITNTS

From the previous chapter, it is clearly seen that for increasing
the efficiency of Fuhais plant old production lines, at the first
instance :

a) The existing production practices and routines have to be
to reviewed, and those which differ from equipment suoolier
recommendations or from general chemical and mech-nical
engineering dractices have to be corrected conseguently; and,

b) A preventive maintenance planning has to be settled, imple-
mented and followed closely.

Along with these works, detailed surveyvs and studies including alter-
native solutions should be c~rried out in orier to plan %he plant's
old lines’ possible improvement works.

For the materialization of the avove mentioned firat worlc :

a) The equipment supnliers' overation and maintenance instruc-
tions should ve completed;

b) The preventive maintenance planning prepared for Fuhais pl-ant
by lorcem should be implemented; and,

c) The plant technical staff re-organization should be undertaken.
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SOUIPYENT SUPPLIT®IS' LINE CPRRATICN AND MATNTRNALCE. INSTRUCTICNS

The plant's technical services are ficin~ difficulties while nerfor-
mins their tasks, bec2use, most of the old production lines' technical
documentations including the equipment supvliers' operation and main-
tenance instructions are not available in the plant.

These documents wvhich are very important for the olant onerations

and plont maintenance are a must for settling the osreventive main-
tenance planning, for re-installing production nractices ard routines.
and, for carrying out the studies of the old pnroduction lines' pos=zible
improvement works.

For these above mentioned reasons, it is sironzly recommended to the
plant to give all efforts for obtaining these documents,as soon as
possible.

It would be even worth, to request the assistznce of the m2in ecuioment
supplier which would delegate one of its specialist, for a given period,
for collecting all the plant documentations.

It would, also, be worth, vhile considering the size of Fuhais plant
and iis future extension, to establish inside the plant a documenta-
tion center headed by an engineer who would bear the responsibility
of keeping and updating all the technical documentations of the

plant.

NORC%HM'S PREVENTIVE MAINTENANCE PLANNING

Jordan Cement Pactories Company, in order to implement a preventive
mzintenance nlanning in its Fuhais plant has hired the Norcem Comvany
of Norway, for preparing a preventive mzintenance plarning system

to bYe tailored to its pvlant, and for assisting the plant in the
implementation of the said system.

The nreventive maintenznce plannipg imnlementation time schedule,
which was forseing mid-August as its starting date and one year
for the comlete implementation of the system, has been partially
followed. After schedule's few prenarative works, because of many
reasons, as the non-availabilities of equinment data, of supnliers’
operation and mainterance instructions, of exmerienced staff etc.
and mainly because, of <the limited technical assist-nce forseen
for the implementation of the planning in the Norcem contract
consisting of few weeks in one year, no steos forward have been
undertaken.

The soonest establishment of the preventive maintenance planring
in Fuhais plant, particularly with the addition of a new modern
production unit, becames a must for the cement factory.

To. continue the oreventive m2intenance implementation, a new time
schedule has to be settled by the plant, and the pl~nt maintenance
manager who would be in charee of following the schedule closely,
should be ascisted, continuously, by an maintenance 2dviser fronm
Norcem, oreferably. :

Along with the immlementation of the nreventive m-intenance =l-nning,
the Company should carry out studies for settling 2 comnrehensive,
technical monthly and yearly nlant operition cost system whose imnlae=-
mation would allow the plant maintenance serwrice and the other services
as weoll, to keep the costs of their services within their forecasts,
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10 analyse their service costs for revealing their weak voints and
for improving them, consequently, and, finally, to oreoare their
Yearly btudgets.

The writer of this renort, durirng his missicn, unon the recuest of
the Company has orepzared, for indicative purposes, the guidelines
of one technical cost analyse system for Fuhnis plant's production
lines.

PLANT TWCEMNICAL PANAMITITS RS-ORGANIZATICN

As it can te seen from the previcvus chaoters, the old oroduction
lines' possible imorovement vrogrammes mainly consist of the re-
establishrents of the usutl nlant overation and maintenance »ro-
cedures, which kave tesn deviated, and the re-conditioninzs of the
production lines' equipment, which has been mishandled. Poth of
these imnrovement works result from the nlant technical staff
qualification and, particularly, organization deficiencies.

The addition of the new moderm soohisticated oroduction line, which
reguires nevw skills 2nd close follow-ups, the existing technical
management organization of the plant would not be efficient and
sufficient for operating and for maintaining the new line.

The Jordan Cement Factories Company being aware of its plant orgaii-
zation and of its manpower has charged "Holderbank" Comsulting and
mrnagement Limited for carrying out studies for restructuring Fuhais
plant tecknical management.

In these re—orzanization studies of the Fuhais plant technical mana-
gement the following points should be, particularly, taken into
sonsideration :

a) The plant's production, maintenznce and quality control
functions should be properly defined and be carried out
by independant services headed by manigers under the
supervision and coordination of the works manager while
alloving functional relations between same rank.staff
of these three services.,

b) A close follow-up and an adequate reporting system should
be established within these afore said services.

¢) A training center with the tasks of organizing outside
and inside basic and recycling trainings should be
foreseen within the plant organization, and,

d) A documentation center with the duties of keeping all
plant technical documentations and following cement
industry's technical develooments should also be foreseen
within the company organization.

Mrthermore, in these re—orzanization studies, the plant shift
system should be re-arransed with four shifts system including
the fourth nermutating shift which would allow the nroduction
service a sroother and a more flexible overation.

. R 0 )
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12, UNTDO TRECHNICAL ASSISTANC™S

The svneedy exz>~nsicn of Jordan Cement Factories Company's Fuhzais
plant and the limited resources of the country's own exnerienced

industrial enrineers and technicians do th@ Company in need of

tecknical assistiances, continuously.

In fact as it is indicated in the body of this revort, the Comvany
has hired the Morcem Commany of Norway, which is also delesatinz to
the plant one quarry snecialist and one kiln supervisor witn one
year contract, for oreparing the plant's nreventive ma2intenance
planning a2nd to azsistine to its implementation, and the Company
has charged "Holderbank"” Consulting and Management Limited, which
is the Comvany's consultant for the plant's new extension nroject,
for carrying out studies for imorovins the nlant's old oroduction
lines and for .re—organizing the plant's technical management.

Concerning UNIDO technical assistances, uvon the recuest of the
Government of Jordan, two technical assistance programmes and two
training programme scholarships was granted to Jordan Cement Facto~
ries Company by UNIDO, in 1979.

Two Company's engineers granted with UNIDO scholarships participated
to the BNIDC org=nized Cement Industry Training Programme of one
month duration, in November 1979, in Ankarz, Turkey.

The first UNIDO technical assistance orogrzmme of two month duration

was carried out by UNIDC expert Kr. Reckton in May-June 1979.

The mission was foreseen for assisting and advising the Company's
production service on gquality control procedures. '

During this mission plant's pollution problems . have also been dealt with.

This mission is the second UNIDC technical assistance pnrosramme of
two month duration which was foreseen for assisting a2nd advising the
Company in its imnrovement progrzmme plannings and implementations,

Further UNIDU technical assistance programmes to the Company could

be foreseen in many fields, as preventive maintenance implementation,
industrial instrumentations, industrial management, ect, provided that
the Government technical assistance recuesis indicate clearly the job
description and the time schedule of the requested technical assis-
tances, together with the qualifications of the expert.

It is recommended to cuntinue the UNIDO technical assistance pro-
grammes for Jordan Cement Industry with a new technical assistance
project startine with a mission of one cement exnert who would have
the tasks of assisting and advising Jordan Cement Factories Company
and the Governrent of Jordan as well, durinz the nrenarations,
annraigals and imnlemenintions of the Comnany's technical management
re~orranization, olant rationalization and extension works, and
finally, of orsurizing further specific TIZC {ecknical assisiance
programmes.
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13. RECCMMENDATION

The recommendations which are'given in tre body of this renort
can be summarized as follows :

a) The existing oroduction and maintenance oractices should
be reviewed arnd those differing from the eguinment sunnliers’
operaticn or maintenance instructions or differing from the
general chemical and mechanical engineering practices should
be corrected.

b) All efforts should be given by the plant for the Soonest
: establishment of the preventive mzintznance sl=nning nreva-
red by Norcem. Durinz its orevaracive works and jits imnle-
mentation a continmuous technical assistance from Norcem
should be seriously considered.

¢) The plant's production lines' technical documentations and
equipment suppliers' operation and maintenance instructions
should bYe completed, in a short notice. They should be - -
gathered in one new department to be created within the
plant organization.

d) Priorities should be given to the studies on the plant's
technical management re—-organization, and on the plant's
training programmes, for their soonest impvlement-tions.

e) 01d production lines' possitle imorovement studies including
alterp=ztive solutions should he closely followed and appraised
before their eventual implementations. ' ‘

f) Further UNIDO technical assistance programmes should be
requested Y&y the Comnany for being assisted and advised
during th: orenarations, the evaluations and the imple-
ment2tios of the above mentioned works.
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