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SIMPLE DESCRIPTION Of 
.§1!.NOARO PORTLAND CEl"IENT 

9 CALCARIOUS, ARGILLACIOUS, SILACIOUS, FERROUS 
MATERIALS SINTERED TOGETHER TC FORM AN ALITE 
CRYSTAL FORMATION, KNOWN AS CLI~KER, ~HICH 
~HEN GROUND {WITH THE ADDITION Of, UPTO 3~, 

GYPSUfWI) TO A POWDER, FORMS A '.~Cl'IOGENOUS 
BONDING AGENT FOR A ~IDE VARIETY Of AGGREGATES" 

{ THE GYPSU~ DOES NOT ADO TO, OR DETRACT FROM, 
THE STRENGTH OR QUALITY nF THE CEMENT. IT 
~ERELY SLOWS DOWN THE SETTING Til"IE ) 

• 



OBJECTIUES o~ A mAINTENANCE DEPARTMENT 

In order to achieve any degree of efficiency 

it is essential to have clear-cut objectives. For 

without thes~ and the knowledge of how they can be 

attained no department can expect to function at 

its optimum ability. 

These objectives can be split into two types, 

namely, functional objectives and cost objectives. 

To deal with the first, the Functional objectives,it 

has to be remembered that the 'Goal' of maintenance 

i~ this area is both preventive and corrective. The 

normal functional objectives of the maintenance 

department may therefore be as follows : 

1. To maintain plant, equipment and buildings 

at their best level to ensure that production 

is not held up and resulting in loss of 

production time and broken delivery promises. 

2. To maintain the company's assets and kaep them 

in good condition thereby prolonging their 

life and usefulness. 

3, To ensure that all plant and eqLipment is 

surficiently uell maintained, in order that 

the quality of the final product is kept to 

the agreed standards. 

4, To makg emergoncy repairs as quickly and as 

efficiently as possible in order to ensure 

that production 1 Doun time' is kept to a 

minimum .. 

2. 
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5. To suggest and assist in the davelopment 

and implementation of improvements in the 

design or redesign of machinery and equip

ment to decrease the chances of breakdown, 

make available more easy methods of repair 

and lengthen service life. 

6. To operate such service activities as may be 

required i.e. power, heating, watar and 

compressed air, etc. 

7. To carry out systematic inspection of all 

plant, equipment and buildings at surficient 

control intervals, so that any wear or 

impgnding breakdown will be detected and to 

keep adequate racord3 of these inspections. 

As with other departments, the maintenance 

department must have its economic objectives alongwith 

its functional objectives. The costs of maintenance 

will vary depending on the age of the plant or the 

amount of mechanical/electrical equipment, the 

degree of continuous shift work and the policy of the 

company in rglationto the type and amount of main

tenance carrigd out. 

Generally maoagement are very wary of 

maintenance because it sometimes interferes with 

production time. 

Accountants dislike maintenance because it is 

a non profit making but necessary evil. The engineer, 

usually a man dedicated to his profession, and the 

cement industry, eventually dies of shear frustration 

trying to kgep both parties happy. 
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~ Overall title aeals with overhauls and re~lace?r.tent 

Regular lubrication, inspection and checking 

Investigation of trouble spots shO\on by costs 

continuous costing of mainte.'1.ance. r-taterial and Labour 

Prepares schedules. keeps records, et/ur:texates to Engineers 

Follows work thro, checks work and job card entries 

Electrical/Mec:han~c.aiecking should be done at 

the same time wherever possible. 

Repa.:i-s and replacement can usually be carried oat at 

. ; .. - . 
1' .- •• 

. - ~-- .. 
iui dept. supervi:~rs should use job request forms 

"' ·. a - . . . "! 

~- ~incj to-notice ·_any faults 
. ;_ - _._ 

- --Maintenance ~~hedules to be .-s~read over rea!r..>nable perioe 
. -

'Per manufactUrelS or werks enc;ineers recomme.ndations • 
• 

-"!- .. ~ ... 

:continuous double chec:kinq by shi'f" men and supervisors 
. . .. 

. weldinq rod, qases and all consumable ite:ns, materials 

· : and spares to be recorded. 

- . · Time taken on all maintenance "WOrk to be recorded 

·-. . . . 
- . It is important to know who did the job so that . .-. 

_. experience will° not be overlooked next tiine. 

Redesiqn - replacement - 1n0vement - must all be recorded. 

' 
Wallace 

~ 

November 16, 1974 

,......._ - . 



PLANNED PREVENTIVE MAINTENANCE 
{AS APPLIED OR SHOULD BE) 

Planned preventive maintenance is basically 

the intelligent anticipation of essentials and 

covers regular and thorough inspections. Good 

housekeeping (i.e. clean & tidy plant), good lubrication, 

replacement o~ wLrn or broken parts, the repair of 

Yorn or broken parts and the carrying of the 

nscessary, spare parts, equipment and tools in stock. 

The 'Heart' of any cement factory is its 

kiln or kilns. Production time lost for any reason 

Yhatsoever is time lost forever, it can nave~ be 

made up. It is vital therefore that none of thg kilns 

accessories, ancilliaries or auxilliaries should give 

any trouble in betYeen the normal refractory relining 

periods, h9nce 'Planned.preventive maintenance•. 

Refractory replacement is an expensive 

exercise, but the exercise becomes more infrequent 

if the kiln, 'Through Good Maintenance', can be ~ept 

running at constant speed, feed and temperature. 

Stoppages of the kiln, for any reason, 

upsets the structure of the refractory by creating 
1 Spalling 1 or 'Crumbling, Yhich in turn means loss 

upto SOmm of rRfractory surface at each stoppage. 

(depends on dur~tion of stoppage). 

Stressing (once again) the necessity for 

good 'Planned Preventive Maintenance' at 'Planned' 

kiln shut down time, it is essential that the mechani

cal ~nd elgctrlc~l departments are ready with their 

maintenance lists for a fully planned checking and 

maintenanc~ procedure for the whol~ plant, rnot just 

the kiln'. 

,5 
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Just because other sections of the plant 

seemed to be running alright when the kiln was 

stopped, does not guarantee that they will be alright 

for the next 12 months run of the kiln. This is 

what we are aiming for, at least 12 months before 

the next refractory lining replacement (which is quite 

normal on many plants). 

'So, we must bg thorough~.- One item which 

tends to be overlooked is the grate cooler. This 

unit should be emptied Tight out, swept clean and 

thor~ughly inspected both whilst stationary and 

whilst driven. Any loose or damaged plates must not 

go unnoticed. Spring loaded seals at roller and 

drive positions, rollers, bearings, side plates, fixed 

and moving plates, beams, main frames, nuts, bolts, 

refractory, clinker breaker hammers, curtain chains, 

breakar bars must all be thoroughly examined. 

All cooler fans must be checked and all 

prepackad be~rings cleaned out and repacked. (see . . 
geparate write up on cooler and drag chain maintenance. 

Also kiln m~intenance write up). ~hilst the kiln is 

being fitted with ne1.1 ref rectory in the burning zo:1e, 

a thorough inspection of the refractory for the whole 

length of the kiln, the kiln inlet, the preheater 

vass~ls and flash rurnace (if any) should also b& 

made. 

All elevators throughout the plant should be 

chocked but especially any feed or clinker elevators 

which may affect the kiln. The drives, the motors, 

the be~rings, the buckets, the bolts, the chains, the 

sprockets and/or wheels and the tensioning systems 

must all receive a thorough examination and attention 

~here necessary. 
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Every nut, washer, bolt and. screw gven 

remotely connected to the kiln and its auxilli

aries must be expected to last until the kiln 

is planned for its next rafract~ry replacement 

'shut down'. No other 'shut down• is excusable • 
• 

The old 'Patch up and carry on' days are 

over in the cement industry. Every job of main

tenance must be a thorough job of good engineering 

expected to stand up 24 hours a day indefinately. 

Where there are reoccuring br~akdowns on 

the same item of plant or machinery, a thorough 

investigation must be made to find the cause of such 

frequent failures. It may be that the unit is being 

overloaded beyond its designed capacity, it may be a 

fault in manufacture or it may be faulty operation. 

Whatever the cause it must be discovered and 

corrected even if it means redesign or total 

replacement. 

In some cases motors are found to be too low 

on power rating or speeds, especially in relation to 

elevators and sudden surges oe materials. This is a 

common problem on many cement factories and it is 

oft~n found that a change of motors is necessary. 

Once one nagging problem is solved the 

engineer i3 then free to get on wi~h the next one or 

with his routine maintenance. 

Routine maintenance is mainly lubrication, 

adjustment and inspection and is usually carried out 

quite simply and ea3ily, especially on a nice 

plant. 
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Good housekeeping or 'Factory Cleanliness' 

goes hand in hand ~ith good maintenance of 

machinery and equipment and is basically essential 

towards the implementation of planned preventive 

maintenance. Clean machinery, clean approach roads, 

pathways, stairs etc makes for safer and more·-·-:,::-·-~_,_,.._ 

uorkin~ conditions, easier inspection and safe lubri-
~ 

cation. Maintenance or lubrication carried out under 

dirty conditions will create more anQ greater 

problems for the future. 

A dirty plant and dirty machinery only reflects 

the lack of interest shown by the people incharge. 

All engineers will agree that good lubri

cation ot machinery is the easi•st and cheapest 

rorm of planned preventative maint~nance so far 

invented. Yet on many engineering installations it 

is quite common to see drums of grease and oil left 

open to atmosphere absorbing dust, dirt and 

moisture. 

It is not surprising that "Breakdowns" 

occur when such carelessness is tolerated. 

Oil and greases should be issued from the 

stores in the correct quanti tie~ as and wi1t:111 

required and to be used immediately ror the parti

cular lubricating job in hand. This way the lubri

cant is less likely to become contaminated. 

All areas around oil filler caps and the 

cap itself should be wiped clean of dust before 

opening. Excess gr~ase and dust should be uiped off 

grease nipples before regreasing. This pr~vents grit 

being forced through the nipple by the grease gun. 

6 
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Regular inspection is the golden rule 

for all sections of the plant and machinery. This 

will ensur~ trouble free running for long periods 

and often prevent breakdo~ns if thoroughly carried . . 
out. Listening far unusual noises, feeling for 

vibration or overheating, looking for undue wear, 

checkin1 oil levels and for general cleanliness 

should all be part of routine inspection. 

Inspection should not be the sole responsi

bility of the engineering department. The plant 

dperators and general process people should also be 

inspecting and checking the machinery and equipment 

of their department. They should immediately report 

any thing that may be a miss to the engineers. On 

some plants special report sheets are issued to each 

department for this purpose. 

Regular inspection keeps the engineer ahead 

and through inspection he can of ten detect a small 

fault and cure it before it becomes a major 

catastroohe. 

With 8ll cement plants, (Preferably during the 

erection of the plant) once the permanent resident 

engineer is apoointed, he in turn should appoint a 

good engineering drAughtsman to draw up all the 

possible spare parts which will be required i~ the 

future. Most of these spares of course can be 
supplied by the equipment or machinery manufacturer. 

But this is sometime3 dirficult ir the plant is 
from overseBs and is also expensive. If good, properly 

dimensioned engine~ring drawings are made at an early 

stage, quotations and tenders for indigenous 

9 
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supplisrs cnn be called for. Some cement plants 

have excellent workshops where soma items can be 

manufactured on the site, but without drawings 

nothing can be done locally. 

With jr~wings such items as mill liner 

and diaphr3gm plates, cooler grate plates, kiln 

nose ring pl~tes and a host of other casti~gs can ba 

obtained at competitive prices. A good draughts~an 

can save a cement comp~ny a lot of money just on 

spare parts and repla. dments and h~ is always there 

for future design or redesign or plant. 

- : 
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LUBRICATION 

After the initial changes or oil_durirg 

the 'Running in Period' or' a new installation, it is 

not always necessary to change oil so frequently on 

large slow running bearings and gear boxes. 

Samples need ta be taken rrom each unit 

about every six months for inspecting and testing. 

This sample should, if possible, be obtained from 

near the bottom of the sump or reservoir. 

Oil does not wear out tut its lubricating 

qualities will diminish ~ith the addition or 

undesirable substances. 

If a sample shows the slightest sign of 

being contaminated with grit, sludge, metal or water, 

the sump or reservoirshould ba emptied, thoroughly 

cleaned out and recharged with fresh lubricant. The 
jld lubricant can possibly be clarified when large 

quantities are involved. 

If metal was found in the oil, check all 

bearings and gear teeth. If water was round in the 
oil check cooling system or perhaps 'weather praof 1 the 

unit. 

11 
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-~~-.:;JB..E .U~ C :i<;~i!.,O!. ?:lOCE:>Cllb_ 

Lester 5. Vallace 
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-:Aeprlless of t~e size o::- tnie ot ~eertnc 1!3Ste.l.htioa, 

whether it ':>c J.iet.t llncision rroctuctiOll ac!:i.Zler;r or he&~ 

cement manufacturill..: cac::i.nery, Gooc! Bousekaepill4: is a !iuic 

esaenti=l tov:u-da tha i::::ill•=~taticm of pli::.zmed. prnentiTe 

• ai.11tu;ianc:e. 

Clenn uchi.Dery, clan ap11roach roada. patlDruJrW. alleTAJ111 

•ta.in etc makes tor safwr 8.nd l!IOl'W. ccmgeni&l •ork:inc caali.tiana 1 

.uaier inspection e.nci saf~ lubrit:'1tiOll.Jlai:ltenance ~ lubrlcaticm. 

work carried out under dir':,7 and cbaa-::7 condi:ticma rill create 

·JIOre and ercnter ¥roblems for the flatu.ro. 

l>irty maci;.incry is uaua~ neelectecl -ch:inery toDd. ~ 

retlcts t1le lack of interat sl:lovn bJ'" tile people iD c:Mrp. 

ill iug""...neers will ctrce that good lubri.cat!.GD of MChiDQ7 

i.s the e.1.Siest elld che:ipest for. of' plaDDad prnen.tiTe 

ainta:lUlee, yet OU m.n~ .neueeri.Dg i.mtallat.iCIU it 1a quite 

CoaDOZl tc SH drum Of CTea.88 aDi oil lctt OpeDt to &taoephere, 

collectinr-: du.st, dirt and moisture .• 

It i.s ::i.ot SUr?ri.si:I€ tl:a t 'l!reak Dawne ' occur whCl such 

carelessness is tolerated. 

· Oila aad greases shau.lcl be issued !rm tbe Stora aa &Jiil wben 

required clld iD the r.14ht quantitiee for tbe particW.ar 

lubricntine job in l:land. · 

ill gre<iai!IC poi.nu· should. be riped clean be!ar• applying 

crease. 
J.ll oz~ arou.nd oil fillers aboul.d 'be riped tr-.• ~ 4ust cd 

41rt 'before remortne cape or litti.Dg lide. .. . . 
Cleen11nM• 18 the gold.en rule for ell lu~cdi• a.mi rill, 

ill aoet ~cs; eD11ure trouble free rwmizlg tor lone periods. 

legul..!r aa4 thorough inspection of all Hctioms ~! th• pl.ult 

tiad m~b:i.ne:t'J' rill often preYent major breclaiCJl'm. Liatan.i.DI 

for w:rol-"Ucl noi.Bee, feeli.Dg for •ibroticma or overbeating, 

loold.Dc for undue wear, checkiDg oil l.eYcla u4 for 1mleral 

cl•nl1nees mould · 4ll. 'bo part of recular l"Ol.Atin• mpecticm. 

J.eculAI' inapection will. keep ·in. -~er cm• .;wap'a.beod. 
.. :. '-- . 

•1.:M:e .b.~ VUl ·be 11ble to take correettTe action before a 
~. . - ~ .. :. -~:·... ~ .. ·:· ..... ·.~··.. . -
~light 'nul t et1:1 .. grO!f -.into . a mjor probl•· 
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not supplied the ~:.:cer c:-.n only !>c.se his sc!ledulea on l".i3 •lWll 

~ si:~la syste~ of contr~l so t!:c.t the replac~nt of! vec:~ ;>er+..s, 

th~ g-_ner.:.l 111C.intc::::..?Lce LJlc:i ":!l~ lubric:tiou <::...~ ~rried out .::.t the 

a:;>ecifi!:d ti.me. 

A gr-Ect da:.l of vri ti:lE ~ "!:>a~ dcne on :p~ed. preTentiV!? 

.Utez=ncc .:..."!<i i~ C')n":-~l :.:id it ~ :it th;Ut point ~t t::le !!cginoer 

~eeds to be ::>at e~eful iJ: s.:.locti:.c his a~tem to "lToid =.iciDg ~ 

r.ic>la ~ so eO?Iplic:tad ~ ci:r.bars~;; t~t it beco;ies u::.vcrlcble. 

First, as neryor..s •ill ~.:11 ~e_-e lllWlt be th!! cbsol!1~e :ir:1;rnm 

o~ peper wo..-it, the:eforc va ::m.st stic~ to be.sic cssenti~ls. 

Sec0Ddl3, th .. ll:Ste!l aust not ti.11 up llll Engi:lec- vho vould be bettor 

111:1pl07ed on cci.nt~ce voric.. 

'?birdly th·- system ;:us-.: &iv-. :. eoi::plete description of ne-ry 

1 tem o! ple:?t vi '.:h i u sc!tedule:d Cl!.i.nten.:uice periods end, gr.l:i"ll:lllf, 

:i. fUll cieacri~ti.T.i ol." cl: vcrk dane, with aaterials wted. Fr:lll •.bi.ch 

will d.eTelop a f.'ull set of st."!ti.stica far ..tuture plerm;ne. 

~ initial inst::.l..k~on of such c systecl i3 the hardest part of tm 

job. S~ vi th the p~t regi.star it ia ~CUSlU'J' to znmber am 
ita:wie cl.l pc_~ or w:.i.ts of p1~t =id mnchinel7. '?hi.a Will, in :aoa·t 

~es. neccessi~-:.te 'o::i the apot' checlci.Dg to !incl t!ie more-relevant 

det41la. !. little tee:: vork by the el&ctric:cl. o.nd 11ec!zni=l. eta.ff 

ri.ll · mcke thi• 'once :i?1 c. li!eti.me' t:isk lllUGh easiel". 

ll&S'!ll CABD Once all tbe i.:lfonic.tion of =n.itm of iJ..imt ar zchilleey h£.8 ))cen 

obt:Uned, it c~ then be det:.iled Ollt an the 'bter Ct\rd' with ita 

• 

JOB CAID 

aech:nie:!l, eloctric=.l. a.nd lubrication cmintenancc frequencies. 

To avoid umiecess~ duplic:tio:i of atoppoces, ell i:iotors should be 

included on t~ ~ vi tl:l. tha 4,..-i 7e?l unit so t:b&t electro-moch 

mintenmice rx:.7 be; pl.ozmed :md c:lrriec! out :it the eaae ti.De. ftr1a 

requires the coa;ilcte co-ordi.n:.ticm am co-op9l'Zltion or electric!?! 

and coch!ul.ic~l ~ten::.nce d6pGrtcents. 

Vith ecch Mnstcr C.u-C, thc:rc Yill be a 'Pollov-up' ma.int.JtWlee 

card on which v1ll be entered ~ work a.ctucl.17 COJ.Tied out cm tba t 

particular its:i r;,f pl.'l!lt or D.'.lchiner,, all mteriAJ.a Wied 3.lld the 

Delle of the mn or cien who h.~vo done the :ob. Thia cGZ'd rill d.evolop 

into a coaplet• ~ i?lval.U6'.bl~ biatcry •beet. 

The 'Job Card' is the anl.7 tr:i.velliDC cU'd r..nd will be iaeued to the 

workshops b7 tho cleric cantroll.:ina th& G:1.inte~ce 11stem. 

!e will UllCi.ne his Ri!.ater C~rda d::!.ilJ dlld !roe the colOUl' codiDC 

•ystec (si.;e at~ched shact) rill mow whet 111Cinten.:inc• work i• 

acheduled for the pnrtieulr.r period. 
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t!le !ront of ~e job cr...l"'i vi~ t!lc .;o~ !o. or Ce:tt, Cociin,; So. 

the job card.a Will ~en be issai:d to U:.: Su~i.:ltendent cocc~r:ed 

GDd he rill ent.u- the D.:lZt: ~'td clocit ~bar of tte man vto ~ to 

cio the_jcb. 

The DG.n vho d<H:S th.- jo?> vill e:icer the ti!:& thnt be tak• :Jn the 

job 'ri th GZcy" rell?Vt.?!t de~ils on the: front of the ~-

On the back of th6 j»b c:;.rd vi.ll be GDtcrcd ul item Of 1Spc.rE:9 

etc dr.!v::. from the starY 6%1C -i:tt:i.a will b'° eignd. bf the Sto.r&lcHper. 

~ the job 1a campbt.:Q., the Supcr..!tt~et Yi.ll •ig:i the 

job c=ri ::zid ret'.un it to th.l cl.:;:k co:::croll~ of mnint~ce .. 

!be olerk Will then enter ~ the detcila Oil tile mi.utcmnce 

c=ri =cl then pcs111 the job ~ to the 31:cowit.mcy dapc.rtmeut 

for coetU.. 

l:l:c&pt for the job c~""d th& onl.7 pt.per vork nacese~~. OllCe 

the 1,stem 111 iDs~ll.ad. is 11 book rwardiDc of ell job cuda 

isa~ad. eo tha.t they '=s/J::f ~ checOd cJld -crossed off u the job 

1a complated end ·t:lc c'll"Ci returned. 

~whole e13te: is so baaic.tlly simple ~t once it is in 

operr.tion it ohoet ~-- its om t.::il. Vith the 

DWllbcriDc of tbe mnch:i:es ~d i te• of pl= t i::Dd poseible 

oolaur codillc of the ~cbinery itaeU in rclo.tion to the 

mcintcance perlods eTaryone on tho _llite 'rill unde. ... -m= 
t1i. 1"''"' 'L S..., ~""t"c.M • 

.• 

. 
" i 
1 

. i 
.1 
I 
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or lubri.~tioa. althm:gl: r.:.<ord-..-d oc t:hc Vis~ C::.r.i 5!'"3!e:s. ,:tboul~ nc~-.:.:::17 be 

a .:tter ot routine vi th ~ jol: c~-d i3r.ied ~ ~c .uperri.sar coc.:-.r:: .. :d.. ~ 

job ~ rill. ofc°'"-.""S~. s'!ill go :o the coctroll:ir o! th~ Visuel cc~ sia~ea 

tor recardi.Dg. 

VtMl,y. •i;tF'X' Sc:i¢-.+ln s!iould be ~ht f'onr---d. ml !ond.:l7 of fit!Ch •~u 

117 tbe Tinal c:-.rct :a:itroll..r ad job c:rds 1.sauad cccorliagl7. '!he we'likl7 
m1DtC11Cnce •holU4 be c:ir:"if:d Ollt .:a soon ca po:idbl.: end the c=pl&t~ job 

cud ntur:l.ocl to t!:= controller for the rec~ of the det:lila thereon. 

Jml.Lh1T J1;1;tm;-pc2 Sciig'"..;;19s sh~ be broQc!l.t :f'O:r1t"=".r.l, :a cloav to the 
a. 

tat of tha llCIDth :a possible, by !be ccmtroll~ .:W joo c=rds 1.uued c.Dd 

proceuecl 1Jl c aU::il.-.: ==-.:i::..a- to th~ W;,(,AcJ.7 ~. 

gg, .. nqu !rt;ptewpss Sch;;dulas should be laroai_.¢t fo~ in .raDU:U7 -April -

JuJ.7 ·end Octobu-. ms cloec to th& 1st of each of thas~ DOCtl:a r:L9 poasiblc 'b7 
~ Cantroller and ~ob c:irds issued end procasswd in ~ s:i.!!lil:lr 112J1Der to the 

•..elcl.7 =ii DOll.thJ.T c::.rUa. 

LJ t Taqly l!,;1'1s;ic5 §chtid;lles ahCNld bo ~ to~ in J:::I!'.Jl!r7 em 

Ju17, l:m close to the 1st ~ e:ch ot those aontbs. by the control.le!' :me! 

job c:rd8 iaaued. an:i :;irocessed. a cboTe. 

I•v:lt Jli1pten .. PSSi Schsgules ahoul.C. be brought forv~. ::.s close to the tat 

of Jm&"".Z7 oa poesiblc, b;r t!la cont::oller GDd. job c.:irda isaued ~ processed 

llrmd Jilp IDmt Dgwn Mi.i;tec;;ce Prgc~1w@ clthauch there will be et:nd.:mi 

Eintaence procedure !or tbe ICiln, ite :iccesaorias. :mcill1::..-iea c::d 

max1111nries 'there will ::.lao be c 11.st or ut:r:. itG!!!S, to bie checlccsci,. or 

.recai.n mi.Dtemmce, which the Cbief £acineer, Jr.a D.ie11 coapilillc clurUlc 
the 2'm ot the lilA. 

~t tide time. tho Chio.! !acin..:erp cr..rt from hU USWll inter•t 1D tbe 

miD.;;euaDCe procedure. al::ia.ild 8it with the clU'd ccmtroller to be au.-. th:l.t 

Job CQrda are 1-ued for "UT itec of plant, of r-ich there micht 'be the 

•licbt•t dallbt :ibout, nm remotely conm.ctad to tl» I:U.n. 

fto Cbief ID£.ineer should wo c~eclc t1ll job9 QDd cud.e to be sure tbe 

work 1.a ccapleted b6rorc the Job ccrda ara retur:iod to the controller for 

nc~. . 
gOLOOBlp IPP'rz'l"! SIGJ!AI4 WILL !iPICUE B6Ilmj?W!C!i PWOD 

I 16 

JUiTALY KlM!:tAJfCE 

QUAB.1'!:RLY JllAil'!'EriANCE 

IW.P-Y-.c.AP.!.Y 

!ti&lU.Y 

PLAlmi:D m.tl IU.Il9TEllANCE 
il I S!OT DQi Jf I 
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I•,,,;. 

a.tta.chcd. ':hl.c ha:J bee:i d-:::it;:i.ed to c:o-.·er ::o: t ~or:on~el, nnci 

thl.3 tr:ri."lir..;; :;!1ould ~e ci..-e:i to all ::~ti ei::p!o:;c~:; on t.~c.ir 

!'irst ~ i-d. th the C.,::p~:r. 

"1le objectives of the p:'O~:J..."":::e i.:; ~ int..-od~ce a ne~ eJ:?lo~ee 

to the Compa.v :ind facili=i.:-ise hi: with t.'te Co;::r~'s activities, 

his ~ob condi ';ions and !:is role in a. i:ork:: or Depart:ent., as 

well as to e:i.s'.lrt? t!lat eve::-yt:,i..,$ a nat-1 employee s:hou1;! bow 

is adequately covered ocd properly pre:.ented. 

~e de;>th or t.'te Inc1'.:cticn ~lli:U~ req~dred will, o! course 

dep~nd upon t.~e level o! t!:e r.e~ e:c;>loyee a::.d v-..... -ia-:io:!l.S ca:r 

have to be CJ.de to t?l~ cO!!i"'l~t o! tl;a prosrll::e '1.."ld the prescrio"d 

ti~etable fo::- individual trainees. 

lst Dav :-

Ill 

l. Rcce;:tion. 

2. P.~r:.:ner~tion. 

3. ~;!;l Cor:r:.y • 

• 

4. ';:elfa:e a::'i :::cylO!-'T.lent Cu~di tio!'...s. 

5. Sa!ct.r ~d ~:ziene. 

6. D~r~~~ant. 

7. Tour of Wor!'..s. 

S. Tr~d~s Union.:; ~d Joi~t Co::-'""UltAtior.. 

9. Expln.::ation o! Joo. 

10. Job I!:.zt::-uc:tion. 

t9 
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INDUCTiml PRCX::RAH!·:E 

Objective - Stnnd:u-d Ono nny Off tho Job J'ro(il'Mlme to cover nll Works Persor.n~! 

ITEH Y.NOWLEOOE PLACE IHST~UCTOR I TntE I 
& 

'lECHUIQUE. 

Racoption. ExplMation of Induction PrOf;l'C'Jnr:ic. 
Daily Routine Informro. Uon - !!ours of \fork, 
Travel, location of Toilets, CNlteen 1\1\d 
Pnrkinc facilitios. 

Helfore Office. 
Tnll<, 
Discussion, 
Qunstions. 

Welrlll'e Off'icerl 9-9.,:l a.m. I 
<i hr). 

Rer.1unern Hon. 

T.le Co::ipcny. 

Introduction to \fa(;eS Clerk by Welfore 
Otfic~r. System of Rcm1ner.:\Uon -
Clockir.c procedure - clock card3 tr~ced 
from rack to P"'Y pncket. Codin~ nnd 
pny olips "XJ>lainr.d - Do due tions - l'oy 
end Ta~·quorios - Shift ~~~Overtime 
rates - Holidny Pay - Gradd~t'd ronsion 
Schenio - Ila tionol Insur!lnce ·cards -
. "'·~ Incor.10 •rnx - J'rofi t Sharing nnd 
Supcr:.umuation Schem~s. 

Brief History - producto nnd their us.a.) 
Orcu.niso.tlon of Compnny Md Work.s. ) 
flames ot H::in~erncnt. Rehtionship of ) 

Woe;os Office. 

Lab. Office 

Wae;es .Clerk. 
'J.'All<,, 
Ji:7.Mf11l•O Md 
Qu13tiona. 

• Tt1chnical 
Manager. 

'"Production Office I• Production 
SuJlflrvhor. trainees job to finished product. ) 

---..:___~~--~--::-=~! I - ------•·-- 'l'ern.s) - ) l'Urpose of ,,fork nni co-op~rl\tion, '.:d f::irc nnd 
f-::plc-yr-ir·nt 
C1>11di ti on~. 

of nmploym.:int - Rt1lcs on Dny 11oi-l( • 

Ove1·timo, JloUdoy - Hcdicnl" 1'0.dliti1u.:. ) 

9.?,C -
10.00 0.111. 

<i hr). 

10.00 a.m. 

10.15 a.111. 

10.15 a.m. 

10,30 a.m. 

==--~..,·-:::::--.-~ ·1--:--:- •.. -· - . ·-. ··- --····----- ~· ··-·--····--· ::-::::-:-=-:::::::::-:;: ... ____ . ____ , ______ , -·-·· •. ,, .. ,_ ...... __ ...... . ' .....•.... 

REHA.'U.S 

-
ffa..nd out 
In:luetion 
Tioe t:l'tle. 

Rand out 
updlltod tl.J.I.C 
o C Cr•!'tscl'm' s 
Acreor.imt eook 
where applicablh 



~ 

IZ::li 

C··ntol •• \lelf<.re and 
}>··~~J,.,yr.~~nf; 

f'·:- ~t' '. ~ t !C!\S • 

S:lfct:; ~ Hycienc. 

IKrMt~nt. 

KNO'.-IU:OOS 

Sickne33 ~nd nbsence procedure. ) 
Sickness and accid~nt schcm~~ - Pension ) 

2. 

PLACE INS'l'RUCTOR 
It 

TBC;;I NIQUE. 

Schee~- Su5~cstion Sch~~~ - Social and ) I l(p..,110nell 
S~orts activities. ) 1·Walfare Office 
P~rsonnl rroblems. Education and Traininc ) Officer 
os applicRble. ) 

Safoty in the Uorks - no1J to pre..,ent ) 
nccid~nts. Accident Prevention Cornnittce ) 
IFi:rst Aid - S"fcty cq\dpmnt n:i.<l u.J~ of 
protccti-:e clothing - Go.:-tl housek-::-cpin5 
liftin:; Wld c!U'r:tinc - ffre prn\•cntion 
a.~d e~crcancy drill. 

In tro,\uc Uon to S\locrvit::'lr. 

) 
) 
) 
) 

(a) rcrr.ono.l details - help and co-operl\tion 
Roque9 ts - Time off. 

(b) Snfcty Clothinc alloc~ted. 
(c) loclccr nllocat~d. 

Tour of DepPrt~ent - Introduction by 
Supervisor to a collco.oue who COJ\ act cu 
advit1er (Sponsor). 

WeU'era Office. 

::lupcrvisors 
Office Md 
\forlc ei tuation. 

\lelfare Officer. 
'folk, 
Qucs tiond, 
Dir.cuoaion, 

THIE 

10.JO 

10.45 .... 

10 4f 11.30 a.i:i 
Cl} hra). 

11.;,o n.m. 
l.O p.m. 
(l~ hrs). 

RE::t.m:s 

'Iho Sponsor 
ia aoc?c6no · 
spoci rical 1;; 
lonl1in.:; after 
tho r.aw 
~~!>loycr in 
his or her 
enrly d:1ys and 
for JLclpin(I 
ldm o:· n~r to 

L---------------------~!_____ I I I 1octt11 ~r. tho - ·"""' 

Supervisor 
Talk, 
Dhcuosion, 
Quo a tions , 

. --- -· .. ... --- ... _ .... ·- -· ................ ---- ---·-------- .. -------- -··--·~------· - - --·---- ~ --- . -. ·-·-·· 

• 
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11::JI 

V.mch. 

Tour or \:orks. 

KNOWLEDGE 

Show Canteen nnd have lunch with net1comor. 

Tour of Works ond Offices and vieits to other 
Departments, os applic~ble. 

' .. 
I 

PLACE 

Factory Plant.! 

IN.-'>TRUCTOR 
Br 

Tl::CllNI'{UE. 

Sponso·r. 

\forks. Foreman. 
Vioits~ 
Tnlk, 
Oe1?10natra tion, 
Discussion. 

TI"'-E 

1 - 2 p.m. 
(1 hr). 

2 - 2' p.m. 
(1 hr). 

\ 

1m:A.~1~.s 

Lunch f'or 'to th 
nt Co::ipan;r 1 s 
expense. 

' 

\ ~ ~·~~~~-4-~~~~~-+-~~~~~~~ 

lntrod'.lction to Trade Union Representntive. 
!'urpo::ie, methocls and election of representf'.tive 
to consultative com.~ittee. · A~titu~e of Co~pany 
to Trade Union~. Recocnised Rcpreaentntiv~s. 
Hethods of rrc:>c!'lti~ the points of viC\I O! the 

Aeaistant 
l·kum::;cr' a 
Office. 

Ass\stnilt 
• , .Mann(icr llJtd T. ll 

P.ep: Tolk, 
Discuusion, 
:,:ucstions. 

3-3·30 p.r.i. 
<1- hr) • Tr:\de unio:i.s & 

Joint Con3ultntior 

Expl~ation of Joi 

cciployces to Hannce:::ent. Proct>d·.:rc to settle 
r,rieVru!CeSe ~lh'!re to t;ct help for J'Crsonnl 
problems or information on rentters not c~nnected 
with work. 

Explanation of Job - what he doe~ end where it 
fits - re-er.iphesise safety. 
Control of "'°~k. 
0-;ertime ":ork. 

Supervieor•a 
Office. 

Supervi&or, 
Tall~, 
Diucussion, 
Questiona. 

3.?0 -
lt.'.i.5 p.m. 

<i hr). 

~-----· I I I 
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f • . r ·,. .. ~rt 
. ! r. KNOWLEOOE PLACE 

I -

Job !r.s"::ruction Job l:t!!!truction in outline 't1i th refcrt'nce to Work Situation. 
Job Trnining ProL-racvao. • 

-~ 2 or 3 d:cya To cmciuro thnt new employee hns ~draulntod tho Welfare Officer. 
1.-t~r. importimt knowlcdc;e, to ruiswcr further qucrh:; 

n.'ld provide f·-trth<!r clarifico. tfon "'her'!! 
neceos<lry. 

l 

. 
At a co~venient Interview with Wor~..a Knnnger. tlonnaer'• 

ti ... 9. 
. Offico. 

. 

IHSTRUCTOR 
& 

TECHNIQUE. 

Instructor, 
Talk, 
Do:l'!Ons tra tion. 

Welfare Officer. 
Talk, . . 
Discussion, 
Quoationo. 

.. 
Hant1ger. 

. 

TIME 

. 
4.15 p.m. 
end ot d"-Y• 

To be 
fix~d with 
Supervisor. 

.a hr. 

REll/.P.KS 

• 

.. 
.. 

\ 
i, 
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QUARTERLY ROtJTl~E QUARRY MACHINERY 

MAINTENANCE. 

B.r · L•ter N. •.naoe 
U.N.l.D.O. 

1. Cbecll: eomprnaloa le determl88 eaad'tloa el riap, platoaa md 

Ta!Tft • aak• coft'9atlom u ... dMI. 

2. a.a f•J laJect._ •J•&em - --1••· pampa, pnrt10n - replace 
... ,. pana. 

J. Cla-.:k alld ol•• oo.u., 91atem, water ,... .. , ,,. .. ,....,.., etc. 

c1 ... radlator a..a. ud "'· 

4r Cb•Clk labe .a7stem - pampe,_ u. .. , IUten Mc. 

'• ~ et.etrical •1sa.a, wtn., ...,_. elc. 

TRANSMISSION AND DIFFERENTIALS 

1. Oeclt ,._. uct plAloa a.ctlaala. 

z. c...a beiarlap for looaeaesa 

J. Flull oat oll PD•ar•• 81e. 

•· Clteiek par t..U., Hpeclallt tbo•• speed clwlp or •lldlali pan. 

FINAL DRlV!ll I T A-qDDIS 

r1 • Cha bearlap for proper_.,_._..., wear, .ac. Repleee .., 
! . 

I -\oft puts MOia U ...... U' aWU. 

f L a1 ........ o1 ..... aad rm ww. ... •••· 
I 
; 

I 
J 

I . 
HY DR.AULJC OR CA8LI. srsn:MS 

'· Check M•~af •aJ,,.., eoaU'Ola, .-.pa esc., for WDn er ~.,ed 
i pa"&e Md ,..,,, ...... eded. 
I 
; 
I 

J 
I 

I 

I I 
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BTEEJUNG ft&TDll AHD BRAKg 

I. Ca6Ci 1tetriq ,.ar, ooatrola. 

2. Claact brat• um..,a aad drama. 

UNDER CAJlRIAOE, TRACKS, aOLLERS 
AND IDLERS 

2. Cbeck eoadlilea el track, track ....... , Rollen etc. 

>. Tlsbt .. to pn.-r .. rq•• all bolt• ud o&Jau e..-crewa la 

--~.,., ... 
EXCAVATORS 

t. Clteck elutd1n aad brat•• 
2. Claeck .Jlb llld•, Racks ud PiDlou 

J. Claeck for._.,... Ropes 

4. Cbeck Coatnl Llakap ud ~ut .._. aecft•U7' 

'· Cllleck Buck.t, Door Lalcla aad Bucket Teella for ••ar 

aad balJd ., ...... a•te•HarJ • 

NOTE -
It la lmponut Uaat .ner npdn t. Ute actlll&I q•UTJ'IAr area &bat 

all &oola, cllacarded p.rta ud pl•c•• ol •9tal are takea b.ck &o Ill• qll.U'l'J' 

•ork•bopa. 

AJ.J.J el t~• ahon lt•m• l9't oa tile q1&UT7 floor are llk•IJ lo be 

abonlled up . itb SM malerlal aad IJ.aaJJr "d •P la U.. cruMr Ill tile 

f ec&orf • Th!.6 eo"1d tJaUo tlae fractuiq d lite fl'al• ban Y Ille ........ 

whlc1a ••au ~7.peulT9 replacem..u ud a loH ol aaterlal to ... ..-OC•••• 
'I" 7oa •H aa 11•m oa tbe Quan'J' Floor llk•IJ .. oauo W. ••rt 

of trDabl• -

•PJCK IT VP AND QET RID 01' JT• 

~., ... 
t•t 8opt .. ber,19T1 .· 

____ ! ___ __ ... _._ - __ _._. ··~ 

. ..... .~ 

\ 

\ 
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CPTJSIIER l-1.AINTEilANCE 

Host lime stone crusher, these days, are 
either the hamr.er mill or Blo-. Bar type. With either .. 
tyre there is often a prescree'1ing unit of some sort 
which also conveys the larger rock into the crusher throat. 
The motor drive eccentric weight type vibrator screening 
except for normal wear and tear of screening surfaces 
and drive belt~, is tJsually trouble free. 'Ihe electro
magnetic vibratory units are nothing but trouble. 

The hammers or blow bars should be checked 
frequently for wear. If templates are made when these 
1 terns are new it wiJ_l be easy to measu!'e the wear. The 
wear should not be allowed to go above about 15 mn. 
before build u9. The surface should first be given a 
layer or ~tainless steel weld before applying the hard 
racing. This prevents cracking and loss of hard facing. 
when hammers are remo·1ed for rebuilding with weld that 
should be weighed, paired and refitted opposite each 
other to maintain balance. 

The breaker bars or grids should also be 
examined for wear. Some of the~e can also be hard faced. 
Cru::;her liner plates usually last a long time but 
should be checked for loose holding bolts. All bolts 
around the crusher must be checked, espe11ially founda
tion bolts since the constant vibrations, due to hammering 
can often cause, bolts to come loose. Vibratory screen 
motor and drive belt should be checked. Main drive 
motor, belt tensioning and belt condition must be checked. 
The automatic greasing unit should be run whilst lines 
are disconnected ono by one at the discharge points 
to make sure all points are bei~g properly greased. . . 

One some crushers travelling breaker plates 
are fi tteJ to prolong t.'1e life of the crusher in between 

./. 

--~'- _ .... ~-· .. --··-- -------· . ·-· - ------ ---···--
' 
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b re ake r pla te changes. But the changing of the 
travelling type breaker plates is such an a~duous 
exercise that it seems of little advantage. Just 

• another piece of driven machinery t.o maintain. The 

I 
~ 

fi.:xed plates of Manganese steel give e:Y.cellent serrices. 

When the cr'Jsher is not in operation this is 
a good time to check the discharge eonveyor from the 
crusher and all belts right through the raw material 

system. 

-·-

'1.1 
~--·-· .. - --... -·· ·--· -··- ......... -- . ·-· - -··-

' 
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s~litting 02· C=:~ly '~·;Orn, ~~e ?!?ill s!!(r .. i:C 0::

a~~tied a~d rec~arged. 

All end platas, end c:iiaphrsgm a,1d l.i .:er p1a-::es 

bolts receive a cc:1tiriuous head ha"Eaeri:1g .f.':::-o!:!! 

the inside c.'!at~e, • .. :!"1ic!1 ter.d3 to thr!Jst ~~ 

boll deeper iDto its recess and i:i tu:-:i pushin~ 

it towards t~e out ::i de of the mi :1 ca'.1 s :.:i g t~~ 
n•.its to cowe loose. All :i11ts s:1oulG. be c~:.::?cl-:~d 

and tightened eact'l time the cill is sto:J:i'3.::, 

ot:1e!'wise plates ca:J ::ecoi::e de tacl:ed a=:d ·t~e~ 

smash ti? ot~sr ::lat·es i:i the rn:!.11. 

• •• 



MILL GRL"Dl!'O MEDIA 

DRY MILL LOADINC 26" TO )d 

·:-. • ~t 

Wu-"t:.. - MW - 2.6 u.a.. DI&. a" YutalH 

• 2.1 .. • zr" • 
• J.O • • 21" • 
• ).2 • • 8" • ....... • J.4 • • '°" • 
• '·' • • ,,. • 
• , .. • • Jd • 

C ..._._ •=••,. 1a ...... u .. a., u. ..._., .._ c~ 
MM1a 1a "1a11oa 1e u.e 1a191 ..s masm-~> 

P.atalUa •Ciaila& Mill J.4 Dia. s l.t ....,_ 1A11C 
LM•rlai.~a sz 

2 ,.. 
,,, • ,, .. 1.1 s '°". •500 ... Tw .. 
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Although cos:~.;.- to 'b:.y a:'!! install, t~e :ra'.!.la:r 
mill is far n:-0re ec.,~~cri~al ~ run, p:x;;:";ion, 

!JC'.:e:r and oai~te'lan'=e wise. 

Maintenance o~ :oll:::s is a s:!.-:n;~~ c:;~:!.';":ion 
done by jacking th~ units o~t cf the mill o~ 
their S?ecial hi~ges, then re~·lacing the 
roller tyre~. when necessa:y. 

The rotary grinding tab~e Z!Jrfai:e wear segment; 
can also, if ~ecess3ry, be easily re?la:ei 
at the sar.-e time. 

./. 
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!bis is also a good t~=e for c:~s~er and qua==Y 
machinery ~aintenan~e. 
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Classifier hydra-.Jlic dr!7e pum;i and c~ntrol co'.'l;-,le. 

Roller and gri~cing yressure ~y~ropum9 and control 
co~sole. 

?.oller circu:ating oil pt::::? and control. 

Gear box lu".;rication a:ld bi~h ~nes~ure table 
l grinding) thrust pc:::; s an;; co nt::-ol. 

Grease pump and cont=ol. 

'.:dter spray pump and control. 

./. 
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KILN OPERATION 

Operating a rotary kiln for the production 

of clinker in ths cement industry is basically a 

matter of balancing four main factors : 

1. Kiln speed 

2. Material feed 
3. ruel volume (or oil pressure) 

4. Draught 

Assumin9 that the raw material is or 
consistent quality and fineness th; above rour 

factors, correctly balanced, will give clinker 

production at consistent quality at tha desired 

tonnage capacity of the kiln. 

1. Kiln Soeed : 

The optimum kiln speed should not exceed 

90~ of its maximum speed. This gives the kiln 

burner a little 'Reserve' for adjustment in emergen

cies such as sudden back end temperature rises 

through possible feed delays or blockages. With a 

little extra soeed in hand an adjustment can be made 

to bring the feed down the kiln a little faster and 

so prevent a dangerous rise in the temperature. The 

speed can also be increased to create a surge of 

material, which is sometimes desira~le for the 

removal of ring formations in the kiln. 

When conditions are normalised the kiln 

should be grajually returned to its ootimum speed. 
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2. ~erial ~eed : 

Ths optimum settin~ for material feed is 

usually based on the kiln's basic capacity, as 

designed. But the final setting is usually found 

after months of experimenting. The optimum is 
not always as high as desired but the optimum even 

at slight!; lower output, is better than 'high -

lou' fluctuations and the resultant poor quality 

clinker. 

The optimum setting, for the material feed, 

is, therefore, based on the experience of the kiln 

burner in conjunction with th9 calculations of 

chief chemist. 

With the maintained. o~ti~u~ feed setting, 

the thermal efficier.cy uill remain steady. The 

coating on the refractory will be maintained and 

the refractory will give a longer life elonguith 

long and satisfactory production periods. 

3. fuel Volume (or Oil Pressure) : 

The optimum setting for fuel is also found 

from experience gained over months of production. 

But, once the efficient (kilo calories per kilogram) 

setting has been found, it should be consistently 

maintained. 
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Where fuel oil is used sudden incr:ases 

of pressure should be avoided, si.1ce the oil heating 

systems cannot always cope uith the extra flow. 

This means cooler oil to the burner pipe, lass or 

thermal efficiency in the kiln and a complEte uaste 

of good oil. 

Draught : (Dealing only with primary and 
Secondary air) 

Primary air is used mainly for shaping of 

the flame from the burner nozzle. This air should 

be adjusted to give a short clean flame to the 

normal burning zone of the kiln. 

Secondary air is u~ed to fully comalete 

the combustion of the fuel. The constant o~timum 

is obtained by adjustment cf the cooler f ~ns and 

the maintenance of a constant thickness of clinker 

on the cooler grate plates. 

Kiln inlet gas analysis will also help 

towards efficient optimum settings. 

- : 
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CLINKER OU.A.LIT! 

The good quality or clinker ia the result or good co-operation . . 
betseen the Lnboratory and the Kiln Burner. Good quality 

material properly burned •ill produce good clinker. Poor 

qunlity aaterial •ill not make good clinker no matter how 

the kiln is manipulated. 

-------- oOo --------
Good clinker is mainly a erystaline structure and with the 

De watering and DecarboniaRtion there are three main stages 

in the burning or the raw materials. 

FIRST STAGE: Up to iooo0 c all the AluminiWI oxide reacts with 

the Lime. Generating HoNo CalciW!l Aluminate (Ca0 1 A12o3). The 

silica also starts to combine with the Lime, turning into 

dicalcium Silicate Cz Cao, SiOz): At this stage of formation 

of the clinker compounds Dicaleiuc Silicate concentration is low. 

$ECOflD STAGE: Between 1200°e and 1}000c the Honoealcium aluminate 

foroed during the first stage is farther saturated with li.me 

converted to Tricalaium Aluminate (JCaO, Alz03). Simultaneously 

the lime reacts with the Iron oxide creating Dicalcium Ferrite 

(2Ca0, Fezo
3) as well.~aa a more complex compound, Tetra Calcium 

Alumino Ferrite (4Cao, Al2o3, Fe2o3) which is refered to as 

brown Millerite. 

Formation of Dicalcium Silicate started in the first stage is 

now being co.11pleted. 

Depending on the Chemical composition of the Raw Hix, the reactions 

Described ab~~• occur mostly in the solid state i! the burning 

temperature &t this ataRe has not exceeded 1JOOoc. 

THIRD ST~GE: Eetwe~~ 1JOOoc and 145ooc one part of the material 

is in a liquid etate. Thia partiall1 fused condition of the 

material permits one part of the Dicalcium Silicate to be 

saturated with the remainder of the free lime and i•' • converted 
to tricalcium Silicate (JCaO,Si02) or what is known as 'Alite' 

Crystal formution. Thia completes the formation of Clinker. 

The following minerals are considered to be the Principal Clinker 

constituents:-

(1) Tricalcium Silicate JCaO,Si02 (CJS) or 1ALITE' 

C2) Dicalcium Silicate 2CaO,Si02 Cc2s> OR 'BELITE' 

(J) TRICALCIUM Alumino Ferrite 3CaO,A~203 (C3A) OR 'CELITE 1 

(4) Teftraealoium Aluminate Ferrite 4CaO,Alzo,,re2o
3 

( c,. AF) OR 'BROi1N !ULI.ERI'l'E I. 
'f !3b I 
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The Alite Crrstal toroation (C3S) which makes tor easier 

grindin~ can be controlled to a certain extent"by the Kiln 

Burner and the best results are obtained by final sintering 

or t~e materials thr~ugh a shorf flame area and a fairly rapid 

alter cooling. 

A crystal formation or 10 to 15 Microns will give 3 da7 

strengths in excess of 4000lbs. per square inch. 

Long flaoe burning or overburning •ill cause a decompoai

ti on of the clinker when the 'Alite' {c,s) may decay into 

Die~lcium Silicate 'Belite' Cc2s> and Cao, thua degrading the 

clinker quality. 

L. N. WALLACE 

•013:· 

Ltl'il/Ade' 
Sokoto, 14/4/70. 
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I:'lls t and oi.i ~.;..e ::. :;;.:;;."' _ :: •. 

replaced if necsss~~y. 

The mai::: gear d :- i "le r: a; · 

c.har.ge a:1d ~ea: -:::iot.h i~ .. ; ... · 
. .•. 

•... _.,, ... , :,_ ... ... -·"-' -·· .. 

All SU?"?Ortin~ :olle: bea1<.:-.;·: ~::o·.::::; !Je c'.:.~c .;d 
and oil changed. The roJ.2.er ·.:.:.:~;_:;;; .. ...:-:E.:1t ~·ke·.1 

c~n only be made whilst t~e i-:.i:..:; i; :-u:'.'?nin~. 

Kiln tyres, or ridi~g ri~gs. 1;.-::-=:r: 15.ttle attentio:J 

unless very old whe~ 
top between tyre a:Jd 

some ti :~e::; .:t.e 
chair "::~c:::r::ell .~-·""~ ~'="" -·t:.. -..... ""\;; -.:-- ., -' 

the dhair s ma:1 need to be s!:itt?r~d. ?~g·~la: 
greasi:Jg between tyre and chairs cai ~-=-e~en~ this. 

Check kiln outlet nose ri:ig p:~tes anc r.:plece 

if necessary. 

-·-
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COOLER HAI'ITENA~TCE (MOVDTG GRA'IE TYt'E) 

• 
Cooler maintenance must be done when the kiln 
is shut down. Any other time means loss of 
production, since kiln will also be s1lopped. 

The cooler should be emptied right out and 
swept out clean. 

Inspect all moving plates, fi:xed plates and side 
~)lates for damage and make sure they are all 
properly anchored. Replace where necessary. 

4 In~9ect moving and fixed grate plates for gap 

which should be 3 to 4 mm. 

5 If moving plates and fixed plates are rubbing 
together, it means the beams on which they sit 
are not properly adjusted and may need packing 

or the beams may be distorted through overheating. 

5 F.un the reciprocating grate section whilst 
inside the cooler, listen for scraping noises, 
lomate noises and correct the cause. Then 
whilst running check underside the grates at the 

bolts and nuts, the main beams, the su?porting 
roller~ and rails, check compartment lights 

7 

and par ts. 

Check clinker breaker hammers for wear. Check 
grid barf:, hanging lraffle chains, side plates 

and replace if necessary. 

8 Check roof and wall refractory. 

9 Che cl~ fans and motprs and bearings. 

10 Check drive gear bex, crank bearings and drive motor • 

. /. 
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11 C!'ieck clinker drop out valve systems at each. 
cooler chamber. 

12 Check ell nker drag chain links and pins, support 
rollers ~oo bearings. Check bottom wear plates. 

13 Check clinker drag chain drive and gear box, 
check ten:ti.oning roller surface and bearings. 

14 Check aut:)matic greaser by opening µne at 
strategic µoints whilst grease unit is running. 
If grease does not flow, find out why, then 
correct fault. 

\/hen kiln nnd cooler are once again in pproduction 
make sure that the recommended depth of clinker is 
spread aver the ~rate plate surface before starting to 
dischari:~ cliriker from the cooler. If the clinker is 
too thin on the gra ta plates, the air blowing through 
will create a situation similar to a blacksn1i ths forge 
and will melt, even heat resistant, grate plates. 
Supporting beams will also become bent and distorted 
and could result in a total collapse w1 th serious damages 
to the whole cooler structure. On some plants cool 
clinker is placed on the inlet and plates of the cooler 
before start urv.. Thi:> is an excellent idea. 

-·-
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?oi!it.~ to be o~~·:::-.· ::! · -

1. G~s Divi~ic~ 

. • 

In a multi unit ir..::t~lle:.':.:-:!1, cc~';:-~l C:.a'.:!?~r:; :::•1st be tittd c:nc 
adjusted sue::. that th·:! t~: ~ ::?·~ :..:..~: .. ' i~ ~=-tu~.:i~· divi~e~ b~t\.:ee:i 

t!:e u4'i~s • 

In p?"actice, it is not possi'ttle to ac!'lieve perfect distrib11ticn of 
gas throu~h the collecto~ sys:e~ of a ;recipit~tcr anC variatior.~ 
in gas velocity of ± 25/3i:i;; of ~~e ave:-a~e ~~s velocity ?.re typically 
quoted as bein;:: acce·_ntaole. t:o·.·cve- i· f it .;s C'u•· ... 0c'""'"~ t .... 1at s,..v.c.-e 

- ,... •' • t A - W::'- --- a"" - -• 

imbal?.nce is occu~rinr, tnc~ it is recor.!:ie~ce= th~t ex~eri~~r.ts be 
mace with various types of baffle, at t~e inlet to t~e unit, in an 
attespt to efiec: a.~ improveoent. 

}. In-Lea.kin~ ~i~ 

The e!iiciency of ar. electrosta:ic p~ecipitato~ is inv~rsely r.ro
portion.al to t~e gas !low rate a.~d it is vit~lly i=pc~t::.~t t~~t c:J.l 
sources of in-lca.kini; air be elininated a!ld excess air be: reduced 
to a ci!lir.'.IUl!l. l!l-lea~s in the preci,::i tat or cc:.sing are pc:;.rticularly 
dam~ging to pe~for:::~ce since they can distort th~ gas ·f~ow ar.= 
lower the spark-over threshold. 

4. Col~ector ~!ectro=es 

Ev~!"V tube !!!'.ist be truly vertical and free rr;o ovality. bow~, d:nts 
or any other foro of dis:ortion. ·l'here must oe no sh::i.rp pro~ec'.;~o~s, 
cracks or hole~ ~~ch could give rise to the !o:-:r.ation of a positi~c 
coron'l and thus lowe:- the breakdo~:n voltage. 

;. Discha!"~e Electroces 

ill!.! dischc..rse electrode c:ust, throush.ot:.i: its le!l(!'th, be posi tio:ieci 
exactly in the cent.:-e of its tube a:1d t.:> ci.iintc:1.in this alisnrne:it 
against the ir.!"luer.ce of the C<'-S !lo':!, electrc:::tatic !crccs etc. 
the stabilizers, toi;ether with the vibrator, ::n.:::t be correctl:r :i:t~d 
and adjusted.. 

Each preci~itator should have its !ull co::iplc::.ent of electrodes er, 
where re::ov:<.1 is umlv~icc:?.1:le, a.."l;· tubes without elec~roces r::ust be 
bl.anked or:. r:.e i~po:-ta..~ce o! t~i~ will be re~dily ~ppreciat~: i! 
ona consi~crs the inlet c~st bu!"de~ to each tube in a.~ iccal ~re
cipi tator ba\."in!1 pc~f~ct i;:i.s d:.str:.butior.. ~!".is bureen will be te.0 or 0.56:~ of t~e tottl, tl,t:s !or ev-:r-: tube •.vi tr..:>ut a di:;ch<:::-r,c 
elect:-cda o.56;S of the inlet cuzt bi;:-:!en ~:ill ;iasz to c>.t:iosz:'.lere. 

, ... er-• '"" ... ~, .. 
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Adju~t=~~t o! the ra~?ins ~e~~ (~~litu=e, Curation o! ra;pi~~ a~~ 
interv:J. O~t•ee!'l s:Jcc~~si·1e ':"°a~s) is lu:-relJ a ~a~t-:!'9 of t~ial c,:.c; 
error. For the col:!.~ct::-s, t!':c object is to fir.d ::1c c:ea..• bet·..:e:e::: 
raP"?i~~ too f~e~~c~tly, t~~s ?ro~oti~~ re-e~trai~~nt, ur..C n~t 
rappic~ f:-eqa!~tly encu~h, ~hich will !e~d to a:: excessive buil~ 
up of dust on th~ collecti~s ~~r!aces .:u:d a rec~ction i~ prec~~it~~~~ 
·e!ficie~cy. ~ltho~r~ it should be notec that a t~in layer cf du=~ 
is al~ay~ prcsent.ur.der nor::ia.l op~ratin& co~ditions. For the ~is
charge electroces, tee object i~ to :::3i~tain ~~e electroces i~ as 
cle;::n a co~~iti~~ as p~~sib!e, since any bwil~ up i~ excess of a 
fil.o will te:id to suppress the corona anc, again, :-e~uce the efficie::c:· 
of the precipitator. 

7. Rectif5 e:- 2:-:ui n~ent.c 

The ef!iciency of a pr~cipi ta tor is a !unction of tha vol ta~e .. ,.!,ic~ i~ 
appliec to the electrodes a.-:d it is es~ential teat t~e recti!ie~ 
equip:tent be adjus:ec sue~ t~at this voltage is a maxic-~o at all 
tii:es. With ~a.~ua:lv control:ec eaui~~ent it is neccs~u.z-• to o=~r~:~ . - - . . 
at a Co,..-..-~-1'se ,,_ve1 co-ft °?· 1 t lo••e •I.. ?It •1.te M~y.;_,.-. --s-.:...._,_ .:Wot ... :'- '-'•• ·~ • -, - •M'"'"'••'- .. r .. ,:.az. Ww ... ~_ ••• :.i ... J:""' ...... ___ t -•• 

o4der tc a~c~c frauucnt •tri~-o~ts' an~ it is therc:ore st~or.~lv 
• - ' t . • 

recocr.:a~~eu t~a~ all ~:?...~~~ equipn~nts be sc:-~pp~d ~~c replacec 
vith coccrn equi?~cntz !:ulYi~; autocatic co~trcl facilities. 

A_ circct relaticns::ip exists bet~een electrode vol:asc an.: spa!"'~:i~:; 
.... d fo- c·~'·i·,..,. • .,.. e1-T'1"c'e",_ .... ~t.n eiec ... -c,.:"' .,.,...-.~--i.o. .--:·c: .... -.....e ..-..,~9"!.·-.:--.:: "'' ' - .............. " .:.. - ... .: ' ....... - .......... _ ......... :-. ... ···""-"' .., .. _ ......... _,_, __ ' 
co1-::ens'..!~3.t~ wit~ the ope:-ating condi":icns, at ~~-; !.12".-~l nece~:~:-:: -;~ 

achieve a controllec ~ark rate o! bet· .... een 60 ar:d 1CO sp;:.:-:"s p~:
minute. It follo.,.s as a e-er.eralisation that any -oreci~:.t~!o::- ··~~i:::-. 

' c. t - -
is operatine; at an in;nit ~·..ier level below t!:at required to ca'.4s"'° 
spar!-d.ng is ~ot being us~d to full advant~e • 

4/;~~/:..SO/AG. 6765/2 S 
14:2:74 
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STORAGE & BLENDING SILOS 

RA~ MEAL HOMOGENISING 

To ensure continuous operation of the kiln 

it is necessary to keep at least a few hours, 

prerarably a few days, stock or raw •eal in hand. 

On some plants several silos are provided for this 

purpose leaving the homogenising silo free to bland 

•aterial either direct rro• the •ill or through 
recycling from the storage silos. This can be a 
distinct advantage on a site of variable •aterials. 

The •odern homogenising silo is basically an 

air agitated mixer with the floor being angled in 

two sections from a centre trough which is also 

angled rrom a centre discharge up to the inside walls. 

On the silo floor and the bottom of the 

trough are fitted air fluxing pads (or elements) 
which are a flat steel box with a thick strong fabric 

stretched and bolted to the upper side. The pads 
in the trough are for air transporting the raw •aterial 

to the pnuematic pumps below. The pads in the 
sloping floor are arranged in a pattern of upto six 

seg•ents around the floor area and are used on a ti~e 

cycle system to lift and blend the raw •aterial by 
air pressure. The timing of each 'Blow' can b9 set as 

required alongwith time cycle. fo~ the whole six 
segments. In between cycles a more moderate oir supply 

is induced to keep the material in a flux like state. 
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(A blending silo can be useful for cement when 

several kilns are producing clinker of varying 

characteristics}. 

CE~ENT SILOS 

Cement silos are very similar except that 

they are generally tor storage only and require 

less air servicing than a blending silo. The only 

air requirements are the fluxing of the cement and 

air transport to the bag packer or bulk loader. 

~AINTENkNCE or SILOS 

"ost problems with the above type of silos 

are caused through water leaks through the roof, 

wet air from compressors or the careless burning 

or damage to fabric covers of the pads. The latter 

two items usually occur during construction before 

the silo is put to use and are usually corrected. 



• 
Belt conveyors once properly set up and aligned 

should run trouble free for years if de signed for the job. 

Sometimes design is at fault i.e. under powered, 

under,,;id th, under speed and sometimes thin and weak 

through lack of ply fabric. 

Otherwise wl th other regular checks to mal:e sure 

the belt is tracking correctly (running in a central 
µosi ti on on its support rollers) and regular lubrication 
at drive, tensioning pulley and all ::t'roughing rollers 
the: e is very 11 ttle that can go wrong e:Ycept through 

accmdent or care~lessness. 

Sometimes material finds 1 ts way on the return 

side of the belt and it becomes necessary to fit a 
scraping device in the form of a 'VEE' to remove and 
prevent this material from running baclt to the tail 
end tensioning roller and possibly sticking to both 
belt aoo the tonsioni~g roller. A build up of material 
on drive or tension rollers can upset and even damage 
the belt if left to build up i'nde:Cii:f:Jtely. 

On some inclined belts material tends to 
run bacln·Jard s from the di scha:tge chute with the eventual 

bui lcJ u ,1 around the tail ~ulley and also on to the 
unde rr.:icJo of the 'belt and around the pulley. This 
can usually be corrected by fitting rubber skirting 
at the b3ck of the di schaxge chute. Material should 
not , at any time, be allo"Wed to build up around drives 

or pulleys. 

Belt~ sometimes suffer from surface wear and 
the fabr.l c be gins to shaw through. The rubber manufac
turers supt>lY a liquid solution which can be painted on 

./. 
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to such surfaces, when dry, and thus lengthen the 
life of the belt. It also keeps moistlne a-way :t:.rom 

\. 

the fabric and prevent strinkage of the belt. Stri nkage 
of the belt causes overtensioning with damage to drive 
and tail pulley bearings and eventual breaking of belt. 

'-rhere the:re are heavy discharges, on to a belt, 
impact rollers should be fitted under the belt, at the 
discharge position, to pr~vent the belt sagging arxi 
possibly cause s;>illage. 

Some times a belt •ill track correctly when 
empty and then tend to run to one side when loaded. This 

is beca1Jse when loaded the belt makes contact with all 

the troughing rollers by the pressure of the material. 
If some of the roller sets are at a slight angle the belt 
will tend to follow that angle but this is easily adjusted 
by slightly moving the rollers in the oppaSite direction. 
Sor.ietimes conveyors are fitted with automatic self 
adjusting rollers. 

Most of the troughing rollers, today, are supposed 
to be grease packed for life, but they still need to be 
checked re~ularly to be sure that they are not jamming 
Uf:.l. Any faulty rollers should be replaced to prevent belt 
darn age. 

It is customary, en many plants, to have at least 
oric good man enGat;ed, full time, on belt :ciai n tenance and 
adjuz1lnent. He is, usnally, also able to splice and 
vulcanise the belts ~hen required. On large 9lants with 
belt corJ~eyori sa ti on from t1'1e quarry, !; tacker and reclaimer 
conveyori :a ti on plus all the plan ts general conveyors a 
full belt c0 11veyor de:iartment is required. 

-·-
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a!;<: -;a;:t::i. ~:....1-a:- des ig!l of •,;ag1Jn. The ~-: a€~n irus-: fit 

i.'.1Side the "::!.:~~le: str..:ct:.:re to ··!ithin re""~sonable 

tolerances ~o: cla-:=;Jing do-:-rn purposes. 

Ihe wa£O~ !:lust be fir?:2..] clatr;ied ~:i tc its 

rails l:efore the ti 9·~)1,.er does its 1 eo0 turn to 
discharge ~aterial into the ho9per below. On 
wod~rn units the cla~9ing is done automatically and 
the ti}9le!' will not revolve u:-:less the wagon is 
9ro)e rly 9osi tioned and clam-:;ed o 

The tip-ple:-s ci:-~ular f:a~s at each aC'.d 
have :ircular ra~ls which run on double flanged rollers. 
Sometimes the:e are ~no sets of pivotted rollers 
at each end to spread the bearing loading. 

At ~~e drive end is fitted a part circle gear 
or rack for two or three teeth over the 180°. 
Although some of the ti9plers are st!ll deS16ned for 
a complete re~olution and the gear or rack is a 

coo9le ~e ri rig. 

The pinion drive a.1d the gear or rack are, 
e7.cept for cover guards, usually e7.po~ed to atwos;here 
a~d any ~ust which may be dischar;ed ~1th the materials 
t :::~erids on !'lo·w g-ood the d'.l st collecti'lg syste!!1 may be;. 
'.:'.:e :-rimary gears a:e us:.ially enclose·! and r· .. rnr.:.'.1~ in 

... 
C!l.e 

./. 

so 



:ole!lo:.~: ~r:.l:.e. 

'Ihe:e ha·1e ceen ~any ideas ~or th!.s operation 01.:t tte 
favoured one, today, is the si:t?le electric wi :ich and 
a lengt:i of :,;i.=e caJle -.. ;:.t:: a ~cok en the emi a~ it. 
A s~unti~g en;~~e ~s o~ course, ~ecessary to ~r~~g 
the wafons to :·ii thi:i rc;asor:a~2.e distat"l~e of the tippler. 

Tippler wagon rails must be kept in their 
co!'rect alignment and lei.'el ~·:i th the main line rails. 
If they are below level, it means that wear has taken 
place on t.t-ie ti:;·::iler circular rails and/or the si..i:1~·orting 

rolle:s. 'Il1is could be quite normal and can be corrected 
by smzmning the rollers up. 'Ille tooth gap at t.~e 

pinion and circular gear should be checked when the 
shimming 1 s being done. 

The ·c1am9ing units for the wagons must be 

checked and ke9t in good condition. 

The ci :rcular gear and pinion should be '..:ashed 
with kerosene and re greased weekly. 

Supporting rollers ~~ould be kept clear of 
material build up and given a few shots of bearing 

grease weekly. 

The 9ri~ary ~e~: aax should be checked for oil 
level r::eekly and oil c!:a:i~ed ew~ry six months. 

./. 
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dirt and ;ossible adj~strz:er;t, at Ja!lJ :.:iter"'.·~::..s, 

ale !"lg with the sole :ioid brake • 

The w3;on 9osi t:..oni n; wi:icb i~ :.:s'Ja:::: a 
totally enclosed unit and only rec~ires a cha~:e 
of oil e"Jery six months. 

Wagon tipplers are, generally, of aerr sturcy 
construction and give .. 1ery little trouble if the few 

po in ts above are ob served. 

Wagon tip9lers are ex9ensive units to ~uy and 
to install and today where rail type wagons a~e used 
the drop out bottom discharge design is usually more 
preferabl,. 'Ihe discharge rate and wagens per hcu!' 

rate is also much faster. 

-.-
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On a cement factory, two main tY:pes of 

compr=ssars are used. 

1. PISTO~ COMPRESSO~ 

ft (Sometim3s air, sometimes water cooled)is us=d 

generally where a head of air, usualiy 100 lbs/~~ 
is required to be stored in a recei~er for the oper

ation of pneumatic switches, valves and hopper gates, 

air lancing etc, and also far clean air for 

instrume~tation. 

1.1 This type of compressor has many moving 

parts and when in operation should be regularly 

che=ked ror smooth running. 

1.2 If the compressor is in good condition, and 

adequate for the job it is doing, it should provide 

the desired pressure to its storage receiver in a 

given time. 

1.3 If it is lagging or labouring and does not 

reach the given pressure, in the given time, it 

should be stopped and first an examination of the 

air intake rilter should be made. Under dusty condi

tions the air intake filter can block up very quickly 

and needs to be changed or cleaned more often. Do 

not at anytime run a compressor without air filter. 

1.4 If the filter is not causing the trouble 

then the spring loaded plate valves must be examined. 
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The spring will probably need replacing an ): .. h·a-'" ,~·<:::: 

valve but if the compressor has been ru~ning for 

months without similar trouble,it is bstter to 

change all plates and springs, the oth~rs may be 

ready to break at any time. 

1.S At this time, it will also b3 a good ijea 

to check the crankshaft bearings, the connecting 

rod bearings, the lubricating pump and filter and 

also change the crank case oil. If, after this, 

the compressor is 5till unable to delivery full 

pressure, it will be obvious t~at the Piston Rings 

are in need of attention or that there is a leak 

in the line to the receiver or in the receiver itself. 

1.6 Compressors are usually duplicated, on a 

continuous process plant, so that the a~ove problems, 

and normal maintenance, can be carried out at any 

time. 

1.7 A manual is usually supplied with all 

comoressors and the instructions for lubrication 

water cooling and maintenance should be strictly 

adhered to. 

2.0 ROTARY COMPRESSOR : 

Always water cooled is used mainly where 

volumetric flow is required, with pressuras not, 

usually, exceeding about 45 lbs/~~ lin the cement 

industry) ror fluxing, blending (homogenising) and 

pneumatic transporting of materials in powdered 

form. 
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2.i This type of compressor has only one major 

moving part which is the bearing mountec, rotor 

fitted with hard fibre flinger blades. 

2.2 The blades slide into deep slots and when 

the rotor is revolving in its eccenbic. bore the 

blades a:e centrifu~ally fo:ced to fellow t~s bore 

surface creating pockets which pick uo tha air 

from one side of the pump and disc~3rge it at the 

a ther side. 

2.3 Any pressure showing on t~e discharge side 

depends entirely uoon any resistance either in or 

at the end of the line. For instance, if discharging 

air to the homogenising pads of a silo, pressure 

will only show if all pads are covered by a reasonable 

amount of material. 

2.4 The maintenance of ths tyoe of Pump is very 

simple. The intake filters are usually large oil 

type and only require periodical washing and oil 

change. (Depending on dust and atmospheric conditions). 

2
0

5 The compressor is automatically fed with 

oil from a drip reed unit which continuously lubri

cates the bearings and the rotor bore. It is 

i~oortant that this lubricaticn un~t is never allowed 

to run dry. 

2.6 If t~e compressor bore is starved of oil the 

friction of the sliding blades on the bore will 

create intense heat, only in a raw minutes. This will 

carburise the blades which will then tear metal from 

the bore berore finally smashing up and seizing up. 
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Lack of water cooling will ~ring a similar result. 

So, ~atch that lub=icator and water. 

2.7 The rctor blades should be repl3ced when 

12.5 Mr has been worn off the edges but should 

normally last for six to eight months~ 

z.a When an end cover is removed~ it must be 

replac~c with the sa~e (shim) gaskat thickness. 

The rotor end cleara~ce is critical. 
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REPCRT ON 
vrsrr TO UPSCC JALLA 

11 - 13 Jan 1 87 

ill!! : 
UNIOO EXPERT ~R L N WALLACE 
NCS EXPERT ~R J P SAXENA 

The plant visited, employs both the wet 

and dry process of clinker production. It operates 
two streams of wet process consisting of ~et Raw 
Grinding ~ills having capacities 50 TPH each and 
kilns (3.75 m dia x 135 m long) having capacitles 
600 TPO each. The other two streams of dry process 
consists or Raw Mills each having the capacity of 
115 TPH and kilns (4.2 m dia x 65 m long) of capacity 
1200 TPO each. During the visit a number or problems 
were discussed including mining machinery and other 

machinery at the plant site. 

I 
Apart from the following machinery problems, 

the main problem observed is that or cleanliness. 
( :-.:::.1) 

Several inches of dust has been observed in all sections 
of the plant. It is felt that the dust collecting 
units seem to be at a minimum and those which may be 

there are not being properly maintained. A good 
clean up and efficient dust collection must be at a 

top priority at Dalla. 

I. ~INING ~ACHINERY : 

A new ropeway system is used to transport 

raw material from the new crushing plant to ald ropeway 
bunker. It is felt that due to high gradient of 18°, 
the system is susceptible to frequent breakdowns. 
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The availability of old ropeway system 

which transports crushed limestone to the plant 

is also poor due to frequent breakdowns. 

It is, therefore, suggested that a strict 

system or lubrication at the drive station and all 

overhead pulleys should be followed to reduce the 

breakdowns. 

II. PROCESS PLANT MACHINERY 

A. Wet Process : 

It has been pointed out that there is 

excessive settlement of slurry in the slurry silos 

and mixture basin. 

This problem is generally overcome by means 

of compressed air in conjunction with mechanical 
stirrer units. But due to higher depth or silos, the 

mechanical system cannot be used in the present 
situation. The remedial action suggested is to use 
closer pattern of air distribution system utilising 

the reduced diameter pipeline~ thereby increasing 

the air velocity. 

·B. Ory Process : 

a/ Pressurisation of ducts : The problem of 
. - . -·-· 

pressurisation of ducts of raw mill and kilns and 
the ESP has been identified which is hampering the 

kiln output. The lo~ pressure drop across the 
preheater cyclones was expected to be the main cause. 
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During the discussion, it is revealed that 

due to low calorific value of coal an attampt had 
been •ade to increase the primary, secondary and I.O. 

(fan) air velocity to meet the process requirements. 
But this, in turn, is now creating positive pressure 

downstream. 

Since, it would seen that the present method 

of burning has to be maintained, the only way to even 

things out is to speed up the ESP exhaust fan or to 

replace it with one of the greater capacity. 

b/ ESP (Kiln No. 3) : To recommission the ESP 

for kiln No. 3, which had met an accident a few years 
ago, it is recommended to consult the manufacturer as 

the unit was supplied by indigenous supplier. 

c/ rlushing of Weioh readers : The problem of 

tlushing of coal weigh feeder and also the Raw ~eal 

weigh feeder is being raced by the plant. 

The coal weigh feeder is, in turn, being tad 

by the twin screw conveyor. By experience, better 
operational results had been obtained when coal was fed 

directly by the screw conveyor by-passing the weigh 
feeder. It has been agreed upon tnat the precision timed 

screw conveyor are better choice, thus eliminating the 

weigh feeder, to feed the metered quantity of coal to 

the kiln. 

In case of Raw Meal weigh feeder, it is 

suspected that the blades of rotary feeder are worn out 

badly and hence creating the problem. 

&I 
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d/ Isolation of Raw Mills From Kiln Hot Gases : 

For complata isolation, it is suggested that Fully seal 

dampers must be used in place of existing dampers. 

a/ Girth Gear Lubrication System : The coal ~ills, 

kilns and raw mill of dry process plant have bean 
provided with Girth Gear spray lubrication system. It 
has been found very difficult to maintain this system 
and sump type lubrication system is being thought of as 

a ret11edial measure. 

Considering the dusty condition of the plant, 

the use of sump lubrication system is not recommended. 

It has been suggested to use other simple models of 

spray lubrication system. 

f/ Burning of Clinker Belt : To prevent this 

problem, it is suggested to use water spray nozzles on 

both sides of clinker discharge chute. 

g/ Shell coolina by Air Blower : The kiln shell 

cooling over the main burning zone by using air.blower 

hasbaen;uggested to improve upon the life or refractory 

lining. 

h/ Kiln reed r.K. Pumps and Prefeeders have the 

problems of getting tripped frequently. This could be 
due to the surges or ~aterial but could also be due to 

lack or power factor control. 

- : 
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DALLA (ORY PROCESS) KILNS (POOR OUTPUT) 

Whilst vis~ting the Dalla Plant site 

(13th January 1987), it occured to me ~hat although 

poor quality coal is much to blame for the production 

problems, of these tuo kilns, the proolems may be 

partially reduced by lo~aring the % ~aco3 of the 
raw material, which would make for ~asier burning. 

This in turn would mean that primary air, seconcary 

air and the I.D. tan gases velocities could be 

reduced, thus bringing the general kiln operational 

conditions back towards, something like, normal and 

also reducing the pressure on tr.e water spray 

recovery unit, the ESP and the raw mill. 

I believe the total calcium-carbonates to the 

kilns are at present around 77.5% and would suggest 

a trial run at 76%. At this figure an excellent 

cement of world wide (Portland) standards will :a 

obtained, if it is burned pro~erly. 

When Caco
3 

is reduced, it is very easy to 

'overburn' unless the fuel and draughts are also 
reduced or hopefully feed increased. This requires 

very carefull kiln burning with continuous clinker 

analysis and.~ights taken until the correct optimums 

are found. (Overburning will cause any tricalcium 

silicates to revert back to dicalcium silicates). 

If the trial is successful the % Caco3 could 

be reduced even further and there will bound to be 



• 

'some' normalisation of the kiln's operational 

performance, with increased production. 

I did mention the possible impro~ement of the 

general operational conditions, by the reduction of 

% CaCo
3

, to l'lr Jain (Production Manage-r), whilst I 

was at Jalla, ·but he said that it had been tried and 

that bad clinker was produced. 

This can only be due to overourning sir.ca 

there are many plants around the u~rld, burning and 

producing good clinker at 74~ and less in Caco3 • I 

have exparienced this low CaC03 clinker production 

myselr and was delighted with it, because of the 

long life of the kiln refractory due to the 'Softer' 

burning. 

I will admit that low calcium carbonate burning 

can really test the skills of a kiln burner. 'Looking 

up the kiln' becomes a most important and essential 

ractor since the control panel will have to be reset 

rrom his, and the ch3mists finaings. 

THE POSSIBLE RESULTS : 

Increased kiln speed 
Increased material feed l R ed•Jced kcal/kg 
Reduced draught 
Reduced kiln gas 

f ro m I • D. F' an 
pressuresl 

Increased 
prod;Jction and 
longer refractory 
life. 



% 

% 

KG 

KG 

iA8LE 

AS CALCULATED SY . • OTTO LA3AH~ (Ge:many} 

CaC0 3 in the ra•.J meal 74 75 75 

Cao in the clinker 63 .17 64 .• 40 65.64 

Raw i'laterial/KG Clinker 1.524 1. 533 1. 541 

Clinker/KG Raw Matari al 0.556 (j. 552 0.649 

It is obvious from these figures that 

reducing the % Caco3 brings a natural increase in 

Productivity regardless cf the extra Feed that 

can be put through the kiln. 

77 78 

66.87 68.11 

1. 550 1. 558 

0.645 0.542 



NARMADA CEMENT C8MP~NY 

JArARA8AC 

27 - 31 JA~' 1987 

1. After over four years since commissioni~g 

the plant at Jafarabad, it uas vary pleasant to 
visit the site, once more and find that due to good 

management and good.maintenance, the plant is 

running so well. 

Except for an accidental fracture of two roller 

tyrgs and roller head bearings, due to 'Tramp' iron 
getting i~to the mill, tha roller mill (raw material) 
gives no trouble at all. The other two tyres, the . 
table wear plates and casing liners are all original 

after 4! years of operation. A larger and more 
powerful electro-magnet has now been placed over the 
feed conveyor to the raw mill. This should be quite 
adequate for the removal of any future tramp iron. 

2. The coal mill unfortunately is not giving such 

good operational life in between roller tyr9s and 

turn table wear plate changes. 

Due to the poor quality coal, with its highly 

abrasive ash content, the tyres and wear plates have 

to be· changed every three months. There is very 
little time lost in renewing these items now that 
Narmada Maintenance Staff have it listed as rout~ne. 



kiln 

A 

Has been i.ielded 
tem~O.'!'i\y 

- 2 -

Other problems ~are mainly to do with the 

i.e. : 

KILN 'UPHILL' THRUST ROLLER, FRACTURE OF 
SOLID FORGINGS 

Loose on 
I bture 
I 

d 
i 

I 

The roller was repositioned after welding, 

but the kiln was adjusted on its riding rollers to 

rest lightly on the 'Down Hill' roller. An alarm 
switch has also been installed to give instant 
warning, to the operator, or any tendency for the 

kiln to ride Uphill. 

The Fuller Company will be supplying a 

replacement for the fractured roller. 
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OP~RATIO~! ~~o MAI~TENA~CE or· 
ROLLER MILLS 

(JArRASAO 27 - 31 JAN'87) 

The above seminar held at the Narmada Cement 
Plant was quite a success uith a lot of questions asked and 
answered. The fact that the Seminar was actually held 
on a cement plant site oparating rollers mills uas in 

itself a great idea. 

Some of the participants had never seen a 
roller mill before and a lot of their preconcieved 
ideas were changed after seeing these units in action. 

A Speaker (Mr Naras) or Larsen & Toubro Ltd. 
gave an excellent talk on roller mills, starting with 
the preparation of the mill foundations right through 
the erection and general fitting and on into the 
production, operation and maintenance. In fact, there 
was little or nothing, of roller mills, that he did 

not cover. 

The Narmada Manager (Mr Patel) also gave an 

excellent series of talks during the Seminar on his 
own practical experience in the productive operation 
and maintenance of taller mills. I also learnad 4uite 
a lot about roller mills cinca my own experience only 

runs to i~s~allation and commissioning of such units. 

There was a talY. by an expert in lubricants 

and the ~se of lubricants since good lubrication is 
the fir~t, finest and cheapest form of planned preven
tative maintenance known. I think this uas a valuable 

part oP the Seminar. 



- .... -
There was an informal session w~en myself 

and Mr Patel gave out whatever information that 

we could by question and answer. ~r Patel uas able 

to give more answers than I since, as previcusly 

stated, my own experience was mainly gained en 

installation and commissioning. 

Mr. Shanmugam did an excellent job of 

comparing and managing the whole Seminar and I am 
sure that it's success was due to his whole hearted 

et'fo rts. 

NOTE : I, spent considerable time looking for and 
asking Narmada Engineers where all the problems 

lay. But I could not find any and was told 

that there were no problems. (other than those 

al ready solved). 
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To 
Dr H C Visvesvaraya 

LESTER N. WALLACE 
(UNDP PROJECT IN0/84/020) 
29 Dec '86 - 25 Feb '87 

Chairman & Director General & 
Project Director 
National Council for Cement and 
Building Materials 
New Delhi 110 049 

Dear Sir: 

During my brief visit to India on this assignment I have 
tried, by word of mouth and by writing, to leave behind as much 
information on the Operation and Maintenance ·lf Cement Factories 
as possible. Forgive me if I have deviated a little, from the 
listed program, on such items as power factors, calcium 
carbonates, job responsibilities, induction training etc; but 
all these items lend themselves to the harmonious running of a 
cement plant. 

Most of my writing and talking has been about the nuts 
and bolts of the business which is primarily practical 
maintenance and the planning of maintenance in relation to the 
continuous processing of materials in the cement industry. 

Amonqst my writings you will find one set of papers which 
I think are the most important, entitled Planned Preventive 
Maintenance Procedure and Control Procedure. This system is so 
simple that once the information is fed into it an intelligent 
clerk can run it. Even computerisation could not make it any 
easier. 

This system is now being used on several cement plants in 
various parts of the world. 

I mentioned the system to the General Manager, at Dalla 
Cement Plant, and he said that he would like a copy of it. I 
informed him that he would probably receive a copy from NCB in due 
course. 

The management and maintenance staff at Dalla need all 
the help that they can get both production and :naintenance-wise. 
I have put forward suggestions that may go towards solving some 
of the problems, but, an expert would need to live on the Dalla 
site for months to r~ally sort things out. 

Narmada Cement Factory was quite a contrast. Narmada 
have had a few problems to overcome, since commissioning, but the 
engineers just rolled up their sleeves and got on with the job. 
The whole plant is now running like clock work and can look 
forward to some excellent production figures. 
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The management and ~aintenance staff at Jafarabad are 
mainly made up of people who grew up with the plant as it was being 
built. 

Most of them have also had previous ex?erience in cement 
or heavy engineering and this makes all the di~ference. The 
success of any enterprise depends entirely on the experience and 
skills of its employees (practical experien.=e is the all 
important factor). 

The cement industry has expanded rapialy over the last 
thirty years but unfortunately the training oi operational and 
maintenance people has not kept up with this expansion. 

I wonder what happened to the ol.d apprenticeship 
system ? Or even the trainee system ? I ~hink what it boils 
down to is the fact that employers do not feel that it is worth the 
effort, and time, to train people for the ~enefit of some other 
company. 

This makes sense, up to a poinc, but if all cement 
companies started a training scheme, regardless of how much ~~T~\-2.. 
trainees moved around, there would eventually be created a pool 
of skilled people who would benefit the industry as a whole. 

I understand NCB are encouraging and also sponsoring 
this type of training. I wish NCB every success in this venture 
and I hope that NCB will be able to persuade the cement industry 
throughout India to adopt this procedure. Professionally 
dedicated cement men cannot be produced overnight but a good 
trainee scheme is certainly a push in the right direction. 

There is little more that I can add. I hope that what I 
have done here will be of some help. 

I wish the National Council for Cement and Building 
Materials a long and successful future in their efforts to 
improve the efficiency of the industry. 

I remain, Sir 

Yours faithfully 

LESTER N. WALLACE 
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CCh"T!.CL OF 
!U.:sT~A.lic: 

a si::ple !~':e!:1 o!' con::rol so tl".i:. t t:i.e :-eplac11r:ient of! vec::..::.g ;er.:!!, 

th~ g~ner--1 a:c:!:.t~ce ~ the l._.bric::tion ~-e ~rried aut c.t the 

J. gr~t dP...::.l of vri ti~ ti=.!: !>cc~ done 011 pl-;;ned preventive 

1110.i?ltc~cc ::..-:.'i it:s c~n-;rol .:Dd. it i:I a.t this po:i.:t th::.t t~e !!:i.gi.:aer 

need.9 to be aost c:l:'ef;tl :!..?: :u:.locti!l,: w e13ta1 to nvoid :::.kin.! -:!:e 

•!:lea ~ so coi:plic::.ted ~ c-aboi!rsoc;; tb.'.:.t it beco:as u:vork::.ble. 

lirst, as ever1or.• will c.gr"cr the...,.. mu.st be th-1 abeol'.1te i::;in1i:n1m 

of peper wo+lc, thitref~a vc cu.st sticjc to bP.sic cssenti~. 

Secondl.J, th ... S:""S~az:t ;iust not ti-: up ll!l Ecgi.:eu vho would be better 

ea;107ed an i:ll:.i.nt;.n.:.nc:e -vorit. 

Thirrilj th~ s~te:i ::us-: .p.vc; ~ CQ!:Pl&te description of ~art 

item of ple=t nth its schedu.lc.--d ca.inten:mce pe_"""iod.9 and, gred~, . 
a. 1'l1ll Qescti:;1tiou of ell work done, With m.teriala uaed.. Frcm which 

Will d.eTelop a. fu1l set o~ st:itistica far .fU'tm'e pl•mine. 

'?be initial inst::..l.kt:iou a! .such a. SJIS'ta:t 1:1 the hardest pa.rt of tm 

Job. S~ nth the p~nt registar it 1• mrc~snrr to number am 
itemae a.11 ~-cs or wti.1:8 .of pbnt :nd 1111cb..iJlu7. nia nil, i:n DOat 

c:!.Sea, neccessit:.te 'on the spot' checking to tind the aore·relevant 

cleti!:Lls. J. little tec.:::6 work by the electri.c:!l and aecba.nic:!l a~! 

will me.lea thia 'once :iD c li!&til:I•' t:iak muah easier. 

111.S'?D. C.&BD Once all the 1:1!or.ztion o! c.n itm or :plant Gl' mchi.ar7 lms l»Eien 

obt:liDed, it c:.n then be det:.iled OLtt cm the 'la.star Cftrd' with its 

eech::niccl., elactric=l mid lubriC4tion =i.ntenancc frequencies. 

!o avoid wmeeessnry duplicctio:i ot stoppo.cu, ell aotora ebould be 

included on thi.! c:.rd rith the ~Ten mU.t so th!:.t electr>coch 

mintemi.nce m:::r 'bo pl.ozmed :m.d ~ed. CNt iit the .~~ time. Thia 

requires the ccm~lote co-o~ticm mid co-opemticm o! electrical 

imd cccb.!ulic"'.'.l :r.inten:.nce d&part:centa. 

llIBTE?WICE . Vith ench Mnatcr c~. thol'() rill be :i 'Pollcnr-up' 
cm 

• 

.TOB CAJID 

cc.rd on which rill be entered all work actu:l.17 c:.:ried out Oil -U.t 
{ ' 

p:i.rticultl.r itm:i o! pl.l.nt or Cl.'lCbiner'J", all mteri418 ued. and the 

Dm:le Of the =1n or. Clml Who h.~TG clone the ~Obe Thill ca.rd will de?olop 

i.zlto a coaplete GJld iDval~bla l:tiat0%'7 •beet. 

The 'Job Ca.rd' is the <ml.:y tr:lve~ cud IU2d will be iaauecl to the 

vorlmllops b7 the_ clerk ccmt:rc.l~ the e.:Wite~ce •19tc. • 

le ~ll unmno hi.a PleAter C:-.rda cl:.111 a.nd troci the colou.r c~ 

ayst~ (a1.1e ~tU.ched sheet) rill lmov whet mei.zlt~• •ork i• 

acheduled for the pa.rticulr.r ferlod. 
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the job car"~ vill ~e: 'be issued to th.: 3u;ic:i:tendet C011CE:r:ed 

~ he Yi.ll entar the ~c ~ cl:x:j( =ber of t:e :am who is h 

do th&. jol:! • 

'?be a:r.n who doiu th,. jo!: vil! •:it;:r thEr ti::a thnt ba takd cm t!:e 

Job 111. th ~ rel~..:.t de~la on <:he: !ran~ of tte ~. 

On~ bnck of the ~ob c::.rd will be Get~ rtll 1~ of epc:WI 

etc clr-v:t fraa the: stcres ane -:!tia "1ll b:l eiped. bf the Storelci!e~er. 

Vh• the job 1:1 cospbtod, tile Supcri~t~c: Yi.ll. .tgn the 

job c=rd ::.nd. return it to th.? cl-ark ccmuol.le ot 11Dinta?W1c:e. 

Tha olerk 'l'ill. then enur :ill ~!31! dat:.ils en the miutcmm:e 

c:l!'d :Dd then pass the job c:::.rd tc the 3C::awr.~ depcrtlle!lt 

tor coat~. 

!zc&pt for the job COl.."-i th& onlj p:.per wort zi•ces~..,.. ance 

the epta 1:1 imt:.llad. u a book rocording of ell Job cuds 

isa1.18d ..io th'1t the7 iz7 ~ checUd cJld -crossed. off u tlle job 

la completed :DC t:1c e-'.U":i rctu1"!led. 

lr:ie whole •?Stem ia eo bcsiC.:lll.7 ri.Jlplo t!l::.t ~o it 1:1 :1ll 

~lion it ahcet c!::.sn. ita <Ml t.-:il. Yith the 

DW11bcrillg of tbe lll:l.Cil:i.:es ::nd 1 te!IB of pl:z1 t c::Ml pasaible 

oolaur cocU.nc of the ar.chille..'"'7 iteelt ~ rclnti011 w the 

.witenaace periods eYoryo11e Ol1 the .eite ril.. 11Dderatn.D4 

M. 1"'.,._ S"'t ~:at""'. 
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or !ubri~tion alt:::i.c~:: :eccrd~ on :~c "t~3u.al .:dri :iys:H. ~bould ocr=ally ~e 

a :aa~t~r o~ rauti:le vi ';!l a jot: car.i us-~c:d c7 <;!oe Bl!~.:rnsar conce:r:;;d. '!ha 

job <=r:i Will. OfCCJl4::'S.;, Stil! go ';Q tt!c ;:on'!=-ollor of !!le vi.swti ~ 3j"atC 

:or rec~. ,. 

Veg!c!.7°~i;te;-;;,;ce S~~~-:·J..!as s:Oould. ~· ":r~::t !arr-~ on !!or:d.:1! o'( eech w;.eic 

117 t!l6 vUlml c:-..rl cc:i.trolltsr :::id job ~ !.:ssue:d cce~-i.DC11• The weekl.7 

m.in't0%l:lllee sboW.d bE =rri&d. out cs soon i:a pooaibk c¥ t!la cc:pl6 to?d job 

cc.~ :retur.:i.ocl to th: controller far the recor.Un.:: o! the det::iil.s the..'""SOD.. 

lS.:l.t..lli J1;1it~...,;;c& s~~ei:;ls; sh01:ld. be ~h.t !cm.~...ri. ::a close to the 
&. 

tat of thi l!llCmth ~ possi:ile. ~ the eant..-olle x joo e::rd3 1aauecl CDd 

procwed. 1n t:. •i.c:il.-.: ---~:::- to th;:? s.;a~ =rds. 

9;,,-~e;lx ~.~a:tw-.,;gle(j sc;;;.;.,tle; should. be ~~ !'o:w::..-4 1n J~ -April -

luJJ ::nil Octobu. :lS close to th& 1st o! each o"! .tl::.oe.;; =nt!:a as poaaiblc 117 

th& Coctzool!er azci ~ob c:rd.s i.ltsu•d anci proccss.-l in : si!!i.1.l.:1r 111U1ner to the 

•..elcl7 :nil acm.t!llJ" c:.-d3. 

!q,lf !a .. ,rlY l!.-~e;;::lc;i Sc!t@d-.tl-m should bl! br::Jught "!o:rv---rd. in J~ am 

.1ulr. cs close t:> the 1at at ~ch of those contlls, by the control.le:- end 

Job c:::.rCs 1.sauad. ~ ;rocessee cs ~ban. 

!e.vl.x lt;,i;;tr"'acg Sehesfale; ahoulci be brought forv!l.rd, cs close to the 1•t 

ot Jorm..-.rr :ia paeaibl!?, b7. thG controlle:- GDd. job =rda isaued and processed 

lkm:esl P,1; SJ;et Down 1':.ipt@;;ace Proc·:{ure although there v1ll l»e et::.u~ 

-.:illtemm:e ~eGm-e !or tbe r:tln, U;a xcessorica. :mcilli=--ias cm 
apr1111nr1e:s there rill ~o be a list of ut:r::. itams. to 'b.e checkod. or 

zecci.Te me.iDtemmce. w!lich the Chief' ~ • hns 'beea compi.liJsc ~ 

th& rtm of the Xih • 

.&t this time 'tlio Chis! !ncin..:er. er-rt fro= hia U8\lal. intereet 1D the 

mintc:mce p-ocedu.re. ahculd •it nth thr: cnrd controller to be wre that 

Jab =ra ar. 1sav.ed for every itR of pl.cnt, or Yh.ich there micht be the 

•11cht•t doubt ~bout, Pell romotel7 C0ml6Ctcd to tbl. liln. 

!ho Chief ~ ahould alao check 4ll. Jobe o.nd cc.rd8 to be sure th& 

work ia -:mplet.cl kforc the Job c~ azoe retu:nod. to the controller tar 

ncardizle. 
COLOIJm> mm;:y SICJ!.U.S VILL !liDICA'fE ltU1!'f:'1WiCE PERIOD 

.. IILLOW VIEXLY KU?rrENJ.NCE 

.DOW: 
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