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l. 2ffi.''.MARY cr~rctusrcrrn_ J.irD RECOK!·".ENDATICNS 

The semi-Govern.~ental Jordan Cement Factories Corn~any LiT-ited, 
in order to ful~il ita task of SU?plyin~ country's al! cerner.t 
demands, whic:h~re sky rocketing, ex;>~r.ded its F~ais ~l~nt five 
times in a period of 28 yea.rs to reach to a total '!)roduction capacity 
of 1.2 million tons of cement per year. A new extension nroject which 
would br~nz the tct~l c~p~city of the ?la.zit to 2.2.million tons in 
1983, is being prepared by "Holderbank" Con3Ulting and f;!anaeement 
Limited of Swi·tzerla.nd, the consultant of the Compmy. 

The speedy '-'X'9ansion of the !>l~nt with the ari.ditions of new units 
of different sizes, concept3 ~nd technolo~ies, and the limite~ 
resources of the country own experienced industrial engineers and 
technicians created in the i>lant•s old production lines, particularly 
production and maintenance deficiencies. - -

In order to rationalize the pl:int and to il!l1)rove the efficiencies of 
the production lines, the Com~any has charged Norcem of Nor-Aay to 
carr;r out studies for the est~blish.~ent and implernent~tior. of 
preventive m~intenance planning, and Holderb~nk of Switzerland to 
unde~:ike studi~s for the ~~tionaliz~tion ~d ir.rprovP.ment of thP. 
production lines, and for the re-organization of the plant's technical 
ma.na.gP.ment. 

The Com~:uiy has also rP.questP.d Ul~IDO tec~-~ic~l assist~nce for being 
advi2ed and assisted in the planning and implementation of 
possibl~ im~rovement proernmmea. 

The conclusions.of this r~port are as follows : 

a) The plant is having difficulties with the maintenance of the 
equipnent of the production lines which is in a poor state 
due to the accumulated effect of abnormal circumstances, due 
to the tact t~t a regular production is required and that 
line operators have established improper process practices, 
mostl1 in order to palliate the state of the equipment. 

b) The Comp~ny m~n~ement is aware of these afore said difficul­
ties, it is acting, following a right track, by r~questing 
the assistanceo of e::cperie.nced com~a.ny and consul t~nt for 
improving the efficiency of its Fuhais plant. 

The recor.unendations of this report are as follows : 

a) The re-establishment of pro~er production process pr~cticeo. 

b) The im~lernent~tion of the ~repared preventive mnint~nancP. 
plannin~. 

c) The soonest ~athering of the technic~l document.'1.t:tons of 
the production lines. 

d) The soonest im?lernent~tion of the pl~nt's technical management 
re-ore~nization study results. 

e) The cloze follow U'!) of thP, ~lar.t 's old ';)roriuction lines' 
~ossible i~~rovement studi~s • 

f) '!'he contjnuatjor. of L;~'IDO tl!chr.ic1.: 1'\ssi~t~nc'"' .. 
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2. DTTRCIDCT!ON' 

Cement industrJ in Jordan was established in 1951, by Jordan Cement 
Factories Comnany Limited formed with the ~onsorshi9 of the Govern­
ment of the Hash~rnitP, Kin~om of Jordan, as a public ~hareholding 
company with special concession. 

The share c~!>ital of the co~:"_ny was settled to JD one ?:tillion of which 
49.5 % was owned by the Government. 

The company started to produce cement in 19~4, in its Fu.hais pl:J.nt 
located at 20 kms Morth-:·!est of Amman, a.t the vicinity of a small 
town of same name, in a valley surrounded by limestone a marl •iepo­
sits, by a semi-dry process "Lepol" kiln of 200 tons per d.ay clinker 
productive design capacity. 

The compa.tl1', since its establishment, ha=J the t:isk to meet the 
countr.y•s cement requirements, it is the sole cement import agency 
of the country. It has to supply its produced or imported cements, 
whatever it costs the latter, with the same price set up by the 
Government. 

For coping with th~ sk:T rocketing cement demand of the countr.y, the 
company expanded its Fuhais plant by adding, successively, four other 
production lines : 

a) Two lines, again, with semi-dry process "te~ol" kil?!s 
of 3CO tons per d~y clinker productive design capacities. 
Commissioned in 1960 and 1963, respectively. 

b) One line with d17 process suspended four stage cyclone 
heat exchanger e<!.Uip'9ed "Do~ol" kiln of 7CO tons per 
day clinker productive design capacity. 
Commissicned in 1968. 

c) One line,again, with "Dopol" kiln of 2000 tons per da7 
clinker productive design capacity. 
It is being in commissioning phase. 

Along with the P'uhais ~lant expansions, the capital of the co1111>any 
was raised to JD 1.5, 2.0, 4.5 and 15 million in 1960, 1964, 1967 
and 1975, res!)ectively. The share of the Government having been 
kept unchanged. 

The plant is already 9roducing 1700 tons of clin.~er per day by its 
four old kilns, 200 to1'S or 13 % more than the total of the daily 
productive design ca~acities of ~he above mentioned kilns, which 
represents a yearly total cement production of more than 550 thousand 
tons. However, this 1ear the 9lant would sup9ly les3 than 50 % of 
the local ~~ment market demand. 

Though, the ou~t of the new production line would incre~se the 
total ~lant ?roductive caoacit7 to 1.2 million tons of conent ·~er 
year, the co~pa.~7 would, ~~in, not be able to cover,com~letely, 
the countr:r' s Cl!ment rectuirements ii:t few ye~rG. 

The corn'!):'.."lY, t.-:king- into consider:ition this fact, hi rt!<.. "Holderb~" 
Man~gement and Consulting Limited ot Switzerland for carrJing out 
the f,,a.sibili ty study of a. new 1'roductior. line of 3CCO tnna !'er dn.y 
cli11.Y.er ?TO'h1ctivl! .~ ~si.'.'.,n c~':)'lci t:r. ' 

---- ---- --

' 

i I 
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The results of the above mentioned study having sho1-m the techno­
economical feasibility of a such line, the company dP.cided to eo 
ahead. 

The tech~ical s-;>ecifications prepared by' "Rolderbank", as consultant 
of the com~a.n~, have already been sent to pre-selected cemP.nt pl::i.nt 
contractors. The dead line of the submissions of the contractor's 
pro~osals is in March 1980. 

On the other h.;md, The Government of Jordan is, ae;Un, 9-ponsoring 
a new cement project, the Reshadiyah Project,which consists of a 
complete cement plant of one million tons per year cement produc-
tive design capacity, located at Reshadiyah, a small locality in the 
shouthern part of Jordan, in mid-wa.y between Amman a.nd Aqu".".ba ap!>roximat 

ely, and which aims to fill the gap between Jordan's cement dema:z.ds 
and supplies, to export J"rd.an's SU!)ply Slll1>luses, and finally, to 
promote one -~J _t_h~ !es§ _efevE;!loped Pa.rt_§! of _tl'-'3 country. 

The participation of the Jordan Cement Factories Cnmpany Limitedin 
the new project is -~~-~r ~onsidera~i9n. _ - - · 

All these speedy develo~ments urged the company te restructure its 
or~ization and to settle a new policy regarding, particularly, the 
future of its Fu.hais plant. 

In this connection, the company charged "Holderbank" tor c~ing out 
studies for -re-or~nizing the plant management and for rationalizing 
the pl~nt•s old production lines. 

Moreover, the co1111>any hired ?torcem Conrpany of Norway for preparing 
& preventive maintenance programme tailored for Fuhais plant. 

The com~any has 3lso requested UllIDO tPehnic~l ~ssistance for being 
advised and assisted on its ~ossible production lines' improvemP.nt 
studies or implem~ntations. I 

I 

' i 
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3 • .fm.AIS P!,,U?"l' D3SCRIPTIO?l 

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

The pla?tt disposes five prodl•ction lines. 

The first three production lines are semi-dry' process "Lepo!" kilns 
of one of' 200 and two of 3CO tons per da.y clinker productive design 
capacities. 

The fourth and the fifth production lines are dry.p~cess suspended 
four stage cyclone heat exchanger e',lUi"Oped "Dopol" kilns of 700 and 
2000 tons per day clinker productive design capacities. 

The first four production lines fcrm, in viewpo~nts of implantation, 
concoption and of facility sharing, a complete production unit called 
plant's "old production lines". 

Raw materials : 

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, transported by 
dumper tl:'Ucks loaded by loaders and dUJl'!led into the hoppers of the 
production lines' crushers •. 

A. The old production lines : 

One crusher of 400 tGns per hour crushing r.apacity supplies the old 
pn>duction lines•raw material requirements. 

The limestones and the marls are dumped into the Eopper of the crusher 
with a eJ.ven pro9ortion of truck loads for providing the crushed raw 
material mixtures a rough process raw meal composition. 

The crushed raw materials ar~ transportP.d by belt conveyors from the 
crusher outlet to the production lines 1 to J and ~r~duction line 4 
raw material storage halls. ~-!bile their transport, !)re-set quantities 
of corrective raw materials, (-snnd and iren scale), are addeci. by means 
ot one hopper constructed ~e-rt to the cru~her and equipp&d with one 
rotative table feeder desigt~ett to feed the first belt conveyor. 

'l'he crusher also s-~p~lies high grade cruahed limeston~,- as corrective 
raw material, which is also conveyed by th& same system, separatdly. 

'l'he old production lines raw meals are ground by thr~e air swe~t 
raw mills of two 32 and one 60 tons per hour raw meal productive 
design capacities. 

The tl-10 first raw mills which supply the ra.~., meals of t:t:e SP. ni-d.l"'J 
9rocess kilns are 49q_ui!)!)edwith one hot air gener:itor, each, for 
d~Jine the raw materials durin~ their grindings, m!d they are 
sharinB" one electro-precipita.tor for dedusting the ower:flow of the 
mills' oirculatine ~~aes. 

'Each O'.~ these :nills are fed with crushed limestone-m9.rl mirlurl! and 
hiB'h grade lL~es'tone b~." thr!a.e a.djustablP. rot:itive t~.bl~ feeders, 
uhich a.re fixed uncl.P.rneath of the hoyiJ>ers of the mills. The ho,.,per3 
are filled h~ the gr~' of thP. ~roduction line 1 to 3 raw material 
sturage h'.111 's over hea.d. cr.,.ne. 

' 
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The produced raw meals are conveyed by means of air slides and 
elevators or pneumatic transport:lto the four old~or to the three 
new mixing silos of 300 tons stor~ capa~icy, each, where they 
are homo&enized by recycling or quadrant system, respectively. 
The homo~enized r::-.·,r mP.als ar~ conv~yed by air !:>l.L!'tes and bucket ~lev"l.­
tors to three stor~ ..... ~ silos of 1300 to!'lf: stor~ge C"..!)acity, each~ 

'!'he third raw mill does an integral part of the production line four. 
It uses the kiln hot exhaus+. gases for drying raw materials during 
their grindin~,.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 
sy~tem similar to tne previously mentioned mills. 

~he produced raw meals are conveyed, alternatively, by means of ;- , ~ 
pneumatic tranS!)Ort to the two miring 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 sto~ 
silos, they are conveyed to them by means of air slides and chutes. 
It is also possible to conve1 these raw meals by means of air slides 
to ths t:U-ee new raw meal storage silos of the semi-dry process kilns. 

The ~ll"!ni-drz nrocP-ss "Leno!" kilns are equipped with hea.v,r. fUel 
burning system, and wi.~h clinker grate coolers. They are dedusted 
by a commun electro-precipitator which has two parallel chambers. 

The kilns are fed with raw meals reclaimed from the previously men­
tioned storage silos. These raw me~ls are conveyed by air slides 
bucket elevators and screw conve~ors. Each kiln feed is adjusted 
by one variable s~eed screw conveyor, end the feed surpluses are 
collected in one bin for being recycled. 

The produced clinkers are transported by means ot individual vibra­
ting conveyors and bucket elevator~ 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 P.Q.Ui~!'ed with tour st~e cyclone heat exchangers 
and with heavy oil burning system, and it is followed by on~ clinker 
grate cool-.r. The kiln exhauat gases are dedusted, after hR.ving 
dried raw material through the line's raw mill, by one electro­
precipitator. 

The kiln is fed with raw meals recl~imP.d from the line's r~w meal 
stor:ige silos. TheaP. r'1.•:1 meals a.:-e conv~yed by means of air slides, 
bucket elev1tors ann scr~w conv~yors. The kiln feP.ding is adjusted 
by one weighing feeder and one stnnd·by volumetric feeder. The feed 
surpluses are returned to the storage silos. 

The clinkers producr~d by the kiln are tra.nsportP.d from the clin.l(er 
cooler's crushe~ outlet to t~e 09en cli~<er stora~e are~ of the old 
plant by vibratin~ and b-.lt ~onveyors ~nd bucket elevators. 

The old linP.s' cerr.en't B"?'indir.g- Sl!Ction includP.s fo,Jr e11t!"ll!nt ~illr: : 
Cne co:n,ound mill of 22 tons ,er hour, two co~.,1'u!!d l""i l1.c of 2d tons 
!'~r hot:.r rJ.??d ono cl"~P.d ci.'!':'O".lit ~il!.,(wi~i1 O~"! !lta.tic cer>::ir'1.tor and 
onl! rP.c;rcl ing buc~~t elevator), of ;o tons !'~r hour grinding capacities. 
All thoso ~ills are dedusted by individual ba~ filters. 
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The m~lls are fed with Qlinker, ~sum and puzzo1~ne by mP.a.ns of 
adjustable rotative t~ble feelers, exce9t for the mill 4 which h~s 
electric wei~~in~ feAders. The feP.ders arn inst~lled to the bottom 
of the mills' individual clinker and g:n>sum ho~~ers which are filled 
by the gra.~ of the clinker 'hllll's over head crane. 

The gypsum which is brought from the plant's stocks by dumper trucks 
is crushed in the old lines' gypsum crusher ar.d transported by means 
of one belt conveyor to the hoppers of the mills. 

The puzzolane is directly brought ~ dumper trucks from :its quarries 
to the old production lines• clinker storage hall. 

The proportioning of clinker-puzzolane mixture is realimed in the 
hoppers of tre mills by filling them with a p~e-set ratio of grap 
loads. 

The produced cements are conveyed by mea.ns of a5.r slides and bucket 
elevators to the old production lines' au cement sto1>age silos, 
consisting of three silo~ of 15CO tons and three silos of 1800 tons 
storage capacities, each. 

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

The five bagged cement dispaching stations, Zor truck loadings, 
are fed by two line.packin~ machines of 60 tons ?er 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 
loadizg capacity is 80 tons "!)er hour. 

B. The new production line : 

The crusher of 900 tons per hour crushing capacity supnlies the 
new line limestone-marl mixtures. · 

The crushed limestone-marl mixtures are transported to the line's 
pre-homogenization plant by means of belt conveyors which by-pass 
a part of the mixtu1'"8s to the production line sampling plant where 
representative Sa.rft1'les of the mixtures are prepared. The samples 
are sent by one ~neumatic conveyor to the X-ray analyser. 

The crushe_!' of 2.2.Q...l9.!l!. per hour crushing capacity supplies the 
raw and cerr.ent mills of the new line high grade lin:estone and 
gypsum, respectively. · 

The c~shed high grade limestone is tr~sported from the crusher 
to the raw mill's high grade limestone silo by ~eans of belt con­
veyors. 

Thece conveyors also tra.nsnort the raw mill's co~ective raw mate­
rials, the· iron scales and. the sand, to the ra~r mill's resr>ecti~e 
silos by me~ns of a ho?per fe~din~ one belt conveyor. ?he hopper 
being fed by ct~~er trucks. 

~_.;~.!~=EE!~~eni~atio~ ,1~nt of the line has circula~ blendin~ bed, 
and central feeding and reclaiming systems. It's total storage capa-
city is 55,cco tons. · 

The pre-homo~enized mixtures are transported to the raw mill's 
mixture stor~ee silo which is ali,~ed with the ~reviousl:r mentioned 
high gr~de liw.P.stone, sand and iron scale silos. 

The r~w mill of the production line is an ~ir-sweot mill of 175 tons 
per hour ~inding ca~aoity. It is equi~~ed by one static·se~~rPtor. 
It uses the exhaust gases of the kiln for dryin~ the r~w m~terials, 
·'.lnd it is connected to t.he kiln. c electro-9reCi?i tator. It has 
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also, as stand-by, one hot air g~nnr~tor. 

The mill is fed with ~reviously mentioned raw and corrective materials 
b;y ~eans of belt conveyors and adjustable wei~hin~ belts fixed to si­
los' outlets. Its produced raw meals col1ected in its electro-~reci­
pitator are convejed by screw conveyors and one pneumat-ic ~m~ to the 
mi.'d..n~ and stora.ge silo of 7,500 tons storage capacity where the raw 
meals are homogenized while their reclaiming. 

'l'he homegenised raw meal is transported from its. silo to the kiln 
by means of screw conveyors, air slides and pneumatic ~s.The kiln 
feed is regulated by one weighing vessel. 
The line's kilJ of 2COO tons ~er day clinker oroductive c~p~city, is 
equi-~ped with one set of four st"!.~e cyclone prt!-heater, one electro­
preci~it~tor pr'!cedP.d by one c:-onditioning tower , and with one clinker 
cooler followed by one clinker crusher. 

'I!he produced clinker is transported from the outlet of the cooler 
to the main clinker storage silo of 30,0CO tons storage capacity or 
to the open storage area of 250,000 tons capacity, by me.!lls of buc­
ket a.~d belt conveyors. 

The clinker is ground in the closed circuit cement mill of 160 tons 
per hour capacity, equi~~ed with one bUcket elev~tor and two _dinamic 
separators. The mill's inside is cooled with water injections. 
It is dedusted by its individual e~ectro-preci~itator. 

The mill is fed with clinker and &f'PSUl'I stored in two separed silos 
of l)CO tons storage capacity, each, by means of weihing reclaimers 
and one belt conveyor. 

The above mentioned clinker silo is fed with thP. clinkers reclaimed 
from the main clinker storage silo by means of . reclai_mers 
or from the open clinker stor~e area by means of loaders. These 
clinkers are conveyed to the feed silo by belt ~d b-~cket conveyors. 

The above mentionP-d ~.rnsum silo is fed with ~sum cr.iohed in th" 
second cru3hP.r of the line; It is trgnsported by means of the same 
belt ~on~eyors which convey reclaimed clinkers. 

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

The line dis~oses three packing machines of 75 to113per hOUJJ bagginr. 
capacity, each, and two bulk cement loading station of lCO tons 
per hour filling capacity, each. 

In the new production line, urovisions exist for feeding the ol~ 
production line with ~re-homogenized raw mixtures and crushed 
gj'pEUr.te 

The nlr-!.nt •s nouer st:'ttion : 

The plant which is ~l::Jo cor1nected to the national 9ower ~id is 
generatins electric,:-.1 power covering its old lines' ,ewer require­
ment. The power house dis'9cses twelve dieael-generators whose total 
produc7tive ca.pa.city a.rnmounts to 16.3 !~:;. 

The nln.nt 's ~.-orkshons : -
Tbe nl,.nt d.isuoses of one l.:i.rge .:i.nd well-equipped mechanical workshop 
er.o.bli~-: t~" !'lct.~t to r::".!.!nt 1.~n :'lnci to reT'l~i:- 'Tloct of it~ h~~v:-· eo.ui,~ 
ment. It a.l::o dio!'oses ~ne well-equipped electr1c...il 3.nd ·Jne 1eh1cle • 
ma.intena.nc:-:? wor!!sho;i. 

-·· 
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It proceeds from the 9lant. description that the F'Wl~is plant's 
old production lines' eq,uipmen~, concepted and supplied by one 
contractor, has been selected among sim~le, easy 09er1ble and 
stron& cement producing and ma•drial hand]~ng equipment. 

The material fl~ws of the production lines are sinrple, and no bottle 
necks exi::t. 

The design capacities of these production li~es' equipment parti­
cularly of those of ~he kilns, contain relatively high contrarrtor 
sa.fety margins which, unfortunately, seems tv have been reduced 
in the newer lines, step· by step, along with the contr~ctor's 
growing experience. with the Fuhn.is !>lant, and particul::u-ly, with the 
plant's raw ma~erials. 

In fact, the first semi-dry process "!...!pol" kiln's real production 
capacity reaches 140 % of the kiln's design cn.pacity, and those 
of the second and third kilns' reach only 110 ~ • 

On the other hand, the fourth dry process "Dopol" kiln's production 
levels attain, with difficulties, the rated capa.city. 

In this suspended cyclone heat excha.nge1·· equipped "Dopol" kiln, 
besides the eontractor•s safety margin reductions, more important 
factors, which are deal-+; with in this report separately, cause such 
production levels of the ~roduction line. 

Concerning the conce~tion of the eguinment o~ the pla:i~·w new produc­
tion line, it can be said that it has been selected, a.gs.in cy the 
s&me contractor, a.~one the most mc1ern and sophizticated cement 
producing and material handling equipment._ 

'fhe line is being in commissioning phase. Its production reaches its 
design cap~city easily. 

5. FUHAIS PW!T.'.S ?JOCESS ~UI~~·JT'S STATE 

Ztl:i regard to m&l.?ltenance, the Fuhais olant • s old _produntion lines• 
equi:pment .:l.lld the-premises ~re, in. general, in a 
relatively poor condition. 

Although most of the main e~uipment of the lines, as mills, kilns, 
etc, are in relatively ~oon ~echanical conditions, their ~ppertaining 
and all othBr lines' equi?ment is. not in good maintenance state. 
Mo~eove~, most of their electrical remote control and command devices 
and their eleetric:il interlockinzs are out of oper!!.tion. 

•, 

This is ma.inly due to the accumul.:i.ted effect of a.bnormal circumstances a11ct to -- ' the produc~ion "1.nd maintena.nce routines esta.blished within the olant 
by the production lines• o~e~tora and labour~rs, since the ve-ry 
beginning of the operation of the lines. 

'11his is also due to the dusty environment .. of the plant. 'rhe duet being 
gl!r.erated in the covered a.nd O!'en clinker stor~'!es. 

Concernin~ ~he plant's new ~roductir.n line, it is in co!?lmi~sioning 
?hase, the old lines' dusty environmnnt ~ffects the new line equipment. 

.---~· ---- =-' 
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6. ru~.H~ PL.':l!T' 3 Ow r..nr:~~ • P~CCESS A.t~D r.T .\ nJ~J A!-TCE PRACTIC~S 

Fuhais plant• s old. production lines' O"!)erations are follot.ed by the 
Process and ?~ateria.l Handling manager, to~ther with the C-·.~arr:r 
Ooeration ~nna.~er and the Plant Laborator1~s chief. The ~roduction 
management function is for time being assumed by the Works manager. 

The ~roduction onerations are carried out with three production 
shifts. per day, without perrmitating fourtl .. shift. 

These shjfts besides their ma.in production tasks are also in charge 
of the lubrications of the lines' equipment, and during the night 
shifts, of thP maintenance and the repairs of the prociuction lines. 
They may get maintenance workshop assistances following their 
requests. 

The maintenance of the production lines•equipm,nt and those of the 
plant facilities arP. carried out by the mainten:uice service of the 
plant hemied by the maintenance manager. The service includes mecha­
nical, electrical and vehicle repair and servicing workshops, all 
headed by engineers. 

i•1ost of the engineers, bei1 · newly graduated, have limited expt!riance 
on eP.ment manufacture and, on ce~ent producing and material handling 
equipment as well. 

The production practice of FUhais plant consists of keeping the kilns 
in operation, as mu.ch as possible, a.~d forcing the kilns, as far as 
possible, in order to get highest clinker productions. 

This practice of kee~in~ the kilns and their appr.rtaining equipment 
running without any complete ov@rhaul which reconditions the equipm~nt 
of the line, but, with summa.1"1 ove:.;hauls consisting mostly of refrg,c.­
tor:r bricklayings.and repairs of defective equipment, and with ~ro­
yisicnal.: re,airs in emergency cases, ha3 established within the 9l:uit 
new production and maintenance routines which reduce the lines• ef­
ficiencies, the pr~ductc qualities while i~creasing~ the operational 
and the maintenance costs of the plant. 

This practice convet"'ts the maintenance service of the plant to a 
repair workshop complying only with the ~aily requests of the pro­
duction service. As a result, it does not allov the maintennnce ser­
vice to c~ out its main task, the preventive mainten~nce planning. 

This practice also constraints the production service to content 
itself with the poor ~tates ot the process and control f!<lUipment 
and to !"ind out a.nd to settle ne~·r !"roeedures a.nd methods of o?er'.tions 
non-conforming with the cement production process. 

For instance, the practice of pro~ortioning the raw meal components 
iu the ra.w mill3' hop!)ers ~J mea.."ls of the over head crane gra.b loads 
has became ·a r>rod.uction routine which is c~rried O'..tt even when the 
mill's all adjustable rotary table feeders are in good working condi­
tions. 

Again, the practice of homogenizing the r~w meals without u~in?, the 
seq_uencec of the ~ua.dra.nt ~i.:dng. bl,..nd.i~~ a~ctP.~ ha.s also boca.r:ie 
<>. -:::rod:::.e'":: "!': .:·cut ir.~. Ccr.sequa:r.:t ly, all the :ni.:dn::; :iloc' seq_uence 
ra~ote control and eommand devices h~ve been r9moved. 
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These routines cause rnw meal quality fluctuations which, in turn, 
~ertubate the productions of the kilns, particularly the fourth 
kiln because, it is a dry process kiln e~ui~ped with cyclone heat 
exchangers "1hich .is sensitive to raw meal quality and quantity 
f'lucta.tions. 

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

7 ~ PLAl.TT. s OLD PRODUCTIC!i tnras. POSSIBLE D4PRCVE!•OOrTS 

A. Serni-drz t>rocess "Le>ol" kilns' possible improvements 

It proceeds from the previous paragra~hs that the plant's old ~re­
duction lines' semi dry process "Lepol" ki:ns• production levels are 
limited by equipment failurec and by ~w meal composition fluctatians. 

i'rom the same paragraphs, also, it c:m be drawn the conclusion that 
reeular production levels can easily be obtained from the three 
semi-dl7 "Lepol" kilns by re-inztalling the pr9per process routines 
suiting the equipment su~plier operation instructions, and by imple­
menting a preventive maintenance planning. 

Purthermore, it cP.n also be drawn the conclusion that higher and 
re~lar production levels could be easily obtained from the above 
mentioned kilns after their com~lete reconditioning, together with 
some modernization and. improvement programmes, as the modernization 
of the kiln's out of date fuel pumpin~ station, as the im,rove~ent 
of the dust generating lines' raw materi~l and clinker storage hall. 

The scope of these reconditionin~ and modernization works have not 
to be enlarged. However, d1· . .! to the years' neglP.ct a~cur:ru.lations, 
these works might require a relatively high re-investment. 

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

.a such kiln would be very high. 
-------. ---

B. Dry "Drocess "Dono!" kiln's no.s~ible ir.inrove~ent 

From the 9revious plar.t and process ~ractice descri~tions, it could 
also drawn the conclu:;ion tha.t the d~J precess "!Jopol" kiln's produc­
tion levels could also be incre~sed and stabilize~ 'by re-inst~llin~ 
the pro~er ~recess routines suitin5 to the enuinrnent co~struetor 
o~eration instructions, by implementin~ ~reventive mainten~nce ~lan­
nine and by brin$!in~ some modificntions to exhaust ~au pi~ings of 
the kiln which would allo~·r inde?P.?ldant kiln O!'er"'·tions. 

In fact, the pl~nt's suspended four st~?,e cyclone heat exchan~er 
equipl)Ad "Do;iol'' iciln, aa its likeo, is sensitive to qu1;1.ntity a.nd 
qu1lity fluct~tions of th~ r~w me~ls. 

./ 
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For getting a regular production in such kilns, the quantity of the 
raw meals , in view!>Oints of che~ic~l cornnO$itions ~nd ~hysic~l 

propl!rties, ~icularly, the fineness, should be ke!)t wi~hin eive!l 
limits. 

With the existing raw meal ~rep~ra.tion practice, the ~-w meal Q.U:\.li- i· 

ties can, never, CO!ft!>lY with those of the recor.:-::~nded. dry !)rocess · · 
raw meals. 

~iith the existing raw meal kiln feP.ding ~ri.cti-::P., which consists of 
feeding the kiln by means of it's stand-by, volumetric feeler inate~d 
of it's main weighing feeder, bec~use the latter being not in working 
condition, the quantities of raw meals poured into the kiln, in ~eight, 
ca.n, never, be kept t·lithin the :imits :.·ecorr.mended for dry 9rocess 
kilns. 

With the existing kiln exhaust gas pipings, continuous kiln operations 
ca.nn~t 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 
neith~r to the kiln's elect-ro-precipitator nor to the kiln's stack. 
The kiln exhaust gases have to pass continuously through the kiln '.s 
r~w mill. 

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

Portunately, as the kiln's raw mill is also sun~l7ine r~w meals to the 
semi-dry "?recess "Lepol" kilns, raw mill sto~r>ages due to tr.e raw meal 
silo blockages do occur. rarely. 

However, mill maintenance sto~pages, which cannot be avoided, cause 
kiln shut downs. They are reduced to a strict minimum. 

a. FUHA!S PLANT'S CLD Lnms• EFFICEMCY Ir.!PROVEH!!:NTS .. -
From the previous chapt~r, it is clearly seen that for increasing 
the efficiency of Fuh~is plant old production lines, at the first 
inst:mce : 

a) The existing production practices ~nd routines havP. to be 
to reviewed, and those which differ from equi,ment su~plier 
recomrne11dat.i.ons or from e;enf!rt'tl che:nic~l and mech"nic:il 
engineering ~ractices h"l.Ve to be corrected consequentlyJ and, 

b) A preventive m~intenance ~lannin~ has to be settled, imple-
mented and followed cloaely. 

Along with the6e works, detailed surveys and studies includin~ alter­
native 3olutions Should be e~rried out in ord.er to plan -:he plant's 
old lines' pos3ible im'9rovement works. 

For the materialization of the above mentionAd first work! : 

a) The equipment sup~liers' 0'9P-r~tion ~nd m~intP.nance instruc­
tion9 should be com~leted; 

b) The preventive maintenance planning prepared for F'uhais pl~nt 
by Ilorcem should be implP-mentll!d; and, 

c) Tha pl:1.nt tP.chnica.l staff re-org1niza.tion should be undArt::tken. 
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9. '!'1~UIP?-"."S?='P SUPPLI'!!:~S' !..IlZE C~RATION .~!D MA!NTF.1'! :\I:CE. D!STRUCTICMS 

The ~l.:int 's technical se!"Vices <l:'e f'.'!.Ci!1.:" difficul tiPS •:rhile 1')erfor­
min~ their tasks, bP.c~use, most of the old productior. lines' technical 
document?.tions including the equioment ~~?liers' operation and main­
tenance instructions are not available in the pla.nt. 

These documents uhich are very important for the ?1::.nt o~er'!.tions 
and pl~nt m~intenance are a r.:ust for settling the ?reventive main­
tenance planning, for re-installing production practices ar..d routines. 
and, for carr:ring out the studies of the old production lines' possible 
improvement works. 

For these above mentioned reasons, it is si~on~l7 recommended to the 
plant to give all efforts for obtaining these documP.nts,as soon as 
possible. 

It would be even worth, to request the assistance of the m~in equipment 
supplier which would delegate one of its specialist, for a given period, 
for collecting all the plant documentations. 

It would, also, be worth, while consideri!tg the size of Filhais "!)!ant 
and ills future extension, to establish inside the plant a documenta­
tion center headed by an engineer who would bear the responsibility 
ot keeping and updating a.11 the tec~cal documentations of the 
plant. 

10. NORC.'S PRfilVENTIVE MAD!TENAP.CE PLANN_l!!! 

Jordan Cement ~actories Company, in order to im~lement a ~reventive 
maintenance ~lanning in ito Fuh~is plant has hired the Norcem Coln!>any 
of NorNay, for preparing a preventive mainteu~nce pl::?.r.ning system 
to be tailored to its plant, and for assisting the pl~nt in the 
implemP.ntation o~ the said system. 

The pr~ventive maintenence pl~nni~g i~~lementation ti~e schP.dule, 
which was forseing mid-August as its st~rting date and onP. ye~r 
for the co~~l~te imnlementation of the system, has b~en p~rtially 
~ollowed~ After schedule's few pre~a~.tiv~ works, beeaude of many 
reasons, as the non-.llvailabilities of equi~ment d~ta, of supnliers• 
o-peration and ma.intermce instructions, of eX"Derienced staff etc. 
and mainly because, ot. the limited technical assist...,nce f'orseen 
for the impl8mentation ot the planning in the Norcem contr~ct 
consistin~ of few weeks in one year, no ste9s forward have been 
undertaken. 

The soonP.st establishment of the preventive mainten;i,ncP. -planr:ing 
in Fuhais pla.nt, particularly with the addition of ~ new modern 
production unit, becames a must tor the cement factor;r. 

r::!o. continue the or•wmtive rr.!).intenance implement=i.tion, a new time 
schedule ha.s to be settled by the pl~nt, =ind the ~l~nt maintenance 
manager who would be in chll.r~e of followil"P,' thP. schedule closely, 
should be as~isted, continuously, by an m~intP.n~nc~ advis~r fro~ 
Norcem, 9refera.bly. 

Along with th!! im~lemll!ntation of th ... !'r~~1~nt i VP. r!'l"' intP-n"'l.r.Ctl! ..,1 ~r.r.inc;-, 
the Com~any should c~rry out studies tor s~ttling a comnrPhensive, 
technical monthly and yea.rl:r nlant operation cost systAm whose im!'l4-
mation would allow the pl'lnt mn.inten~nce ser•rice and the other s.-.rvices 
as well, to keep the costs of their services within th~ir forecasts, 

• 
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t0 analyse their service costs for revealing their weak ~oints and 
for improving them, consequently, and, finally, to prepare their 
yearly budgets. 

The writer of this re~ort, durir.g his missi~n, U!>On th~ re~uest of 
the Com~any has prepar~d, for indicative purposes, the guidelines 
of one technical cost analjse system for Fuh~is pl~nt's production 
lines. 

11. PL'IJ~T T!<!C~!TC\Y. ?.~.~!:\~:.~!T'S ~-ORGANIZATION 

As it can be seen from the ~revious cha9ters, the old ~roduction 
lines' ~ossible iftl';)rovement ~ro~mmes mainly consist of the re­
establish~ents of th~ usu~l nl~r.t oner~tion and m~inten'.!l'!c~ ,ro­
cedurP.s, which ~~ve "betl!l devi<1.ted, and t!:.P. rP.-conditionings of the 
production lines' equipment, which has been mishandled. Eoth of 
these im~rovement wor!<s result from thP. ~lant technical staff 
qualification and, particularly, or~nization deficiencies. 

The addition of ~e new modern sophisticated ~reduction line, which 
requires new skills and close follow-ups, the existing technical 
management organization of the plant would not be ~fficirnt and 
sufficient for o~erating and for m~intaining the new line. 

The Jord~ Cement F'::i.ctories Com!)any being awara of its pl:mt orgai.i­
zat ion and of its manpower has chareed "Holderb!'!.nk" Consulting and 
m~nagement LimitP.d for carrying out studies for restructuring fuhais 
pl~nt technic~l management. 

In these re-orgo.nization studies of the Fuha.is plant technical manl!.­
gement the following points should be, p:i.rticulu-ly, t~ken into 
"onsider~tion : 

a) The plant •s production, !!1:.1.intencsnce and ~ua.lity control 
functions should be propP.rly defined and be c~rried out 
by indapendant services headed by m~n~~ers under the 
auper7ision and coordination of the works m~n~er while 
allowing :functional relations between s~e r~k .. staff 
ot these three services. 

b) A close follow-up and an adequate re~orting syste~ should 
be established within these afore said services. 

c) 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 docur.?entation center with the duties of ke"'ping a.11 
pl!3.nt te~hnica.l docurnE'!ntations and follouine- CP-ment . 
industry's tP,ehnical dev~lou~~nts should ~lso b-. foreseen 
within the co~pany organization. 

Furth~r~or~, ir. thes~ re-org~ization studies, the pla.nt shift 
system should be re-~rr~n~ed with four shifts system includin~ 
the fo"..1..rth ,ermita.tir.g shift which would allow the r>roduction 
service a s~oother and a more flexible O?P.r~tion. 
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12. mrrno TECIDT!CAL ASSTST.~!C~S 

The speedy er;>~nsicn of Jordan CemP.nt Factories Comp~~y•s Fuhais 
plant and the limited rr.:sources of the count~•s own e~erie.nced 
indastrial en~neers and technici=l.nS do th~ Comn~ny in need of 
tec~_nical assistances, continuous~. 

In fa.ct as it is indicated in the body of this report, the Com~~ny 
has hired thP. Horcem Co~~c-.n:r of ~~o~··~y, ~~hi ch is also de.le~tin.~ -:o 
the plant one qua_-ry s~eci~list and one kiln S\\p~rvisor wi.tn one 
year contr~ct, for ~reparing the plant's ~revP.ntive m~inten~nce 
planning and to a3Sisting to its implementation, and the Comp~ny 
has charged "!!oldi?.rbank" Consultin~ and Ma.n~gement Limited, which 
is the Comp~ny's consultant for the plant's new extension ~roject, 
for cal"%7in~ out 3tudies for improvin~ the ,1:uit•s old oroduction 
lines and for,re-organizin~ the plant's technical management. 

Concerning tn!IDO technical assistances, upon the rP.quest of the 
Government of Jordan, two technical assistance programmes and two 
training pro~arnme schola.rshi.jJBwas granted to Jordan Cement Pacto­
ries Company bl'. UNIDO, i:tt 1979. 

Two COlft!>any"'s engineers gr:i.nted trith UN!DO scholarships partici~at.ed 
to the lJNIDO org:'l-nized ~ement Industry Training Progr~mme of one 
month duration, in November 1979, in Ank~..ra, Turkey. 

The first U?!IDO technical assistance ~rogramme of two month duration 
was carried out by .UNIDO expert Mr. Beckton in May-June 1979. 
The mission was foreseen for asststmg and adVising the Company's 
production service on qualit~ control pro~edures. · 
During this mission plant's pollution problems. have also been dealt with. 

This mission is the second IDTID(1 technic1l assistance !)ro~~rnme of 
two month dur~tion which was foreseen for assisting ~nd advising the 
Company in its illl!)rovement progl":'.mme plannings and implementations. 

Further UNIDO technical assistruice progrgmmes to the Com~any could 
be foreseen in many fields, as prP.ventive maintenance implementation, 
industrial instrument~tions, industrial m~n~gement, ect, provided that 
the Governm~nt technical assistance re(!.uests indic~te clearly the job 
d9scrintion and the time schedule of the reouested technical assis­
tances~ tog~ther trith the qualifications of-the expert. 

It is recommended to c~ntinue.the U?1IDO technical assist~nce pro­
grammes for Jord~n Cement Industry with a new technic~l assist~nce 
project st.:\rt in~ with a mi ssior, of onP. c~ment e:c,ert who would ha.ve 
the tasks of assisting and advisi~~ Jord~n Cem~nt F~ctoriea Company 
and the GovP.rnrr~nt of Jordan as Wll!ll, durin.is the ,,re,,ar"tions, 
a~~raisals a.~d i~~lemP.nt~tions of t~P Co~~~ny•s t~chnic~l managemP.nt 
re-or~~nization, ?lant r1tionalization ~nd extension work~, and 
fin~lly, of o:-=-:.:.nizing fur~her specific :r.:IJC -;ecr.nici.l ~.esis"t!'lnce 
pro e;ramme s. 

··~-
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13. ~cm.1.F.:DATimrs 

The recommendations which are given in t~e body of this t"eport 
can be summarized as follows : 

a) 

b) 

c) 

d) 

e) 

f) 

The existing ~roduction :ind mainten~nce ~racticP.s should 
be revitrned ar.d those differin~ from the ~uipmcr.t su-:;plier::' 
operaticn or maintenance instructions or differir.g from the 
gener~l chemic~! and mechanical engineering practices should 
be corrected. 

All efforts should be given by the 9lant for the soonP.st 
establishment of the preventive maint~nance ?l~nning ~re~a­
red by Norcem. During its ~re~~~ive works and its imnle­
mentation a continuous tP.chnica.l assist::i.nce from Iforcem 
should be seriously considered. 

'l'he plant's production lines• technical documentations and 
eqUi!)ment suppliers' O!>eration and maintenance instructions 
should~. completed, in a short notice. They should be -­
gathered in one new dep:irtment to be cre~ted within the · 
plant organization. 

Priorities should be given to the studies on the pl~nt•s 
technical management re-org:inization~ and on the pl:int's 
training progr~es, for their soonest implement~tions. 

Old prod~ction lines' possible i~rove~ent studies inclu~ing 
alterJJ~tiv~ solutions should bP. clo~ely followed and appraised 
before their eventual implementations. · · 

Further mrrno technical assist:?nce 1>rogrammes should be 
requested ~~ the Co~any for bein~ assisted ~nd advis~d 
durin~ th~ nreri~rations, the evaluations an~ the imple­
~ent~tio·,1s of the above mention~d works. 

- - - - -

-- ..•. 
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