G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

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

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

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

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

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

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

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

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


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

16189

MISSION REPORT - FIRST MISSION

PRODUCTIVITY IMPROVEMENT THROUGH
PREVENTIVE MAINTENANCS
DP/IND/84/020/11-10

DURATION 2 MONTHS
DUTY STATION : New Delhi, INDIA

Prepared for the Government of India
by the United Nations Industrial
Development Organization

Based on the work of

L N WALLACE
Expert in Preventive Maintenance

25th Pebruary 1987




10
11
12
13
14

15
16
17
18
19
20
21
22
23

24

CONTENTS

Simple Description of Standard Portland ~Cement
Objectives of Maintenance Department

Planned Preventive Maintenance

(As applied or should be) .o
Lubrication .o ..
Twenty Salient Points towards the Irmplementation
of Planned Preventive Maintenance .o
Planned Preventive Maintenance : Prccedure
and Control .e .o
Induction Training .o .o

Quarterly Routine Quarry Machinery Maintenance
Crusher Maintenance .o .-
Good House-keeping and Ball Mill Maintenance
Roller Mill Operation and Maintenance .o

Kiln Operation .o .o
Clinker Quality ve .o
Principal Requirements for Efficient Operation
of Rotary Cement Kiln .o .o
Kiln Maintenance .o .e
Cooler Maintenance .o .o
Cottrell Type Unit Precipitator .o
Storage and Blending Silo oo
Belt Conveyor Maintenance oo
wagon Tipplers and their Maintenance .o
Compressor Maintenance .o .-
Report on Visit to UPSCC, Dalla .o
Report on visit to Narmada Cement Company,
Jafarabad .o oo
Project Brief Report to Chairman & Director
General, NCB oo oo

OO O

gage NO.
1

2

11
12

13
19
24
26
28
30
33
36

38
39
40
42
44
46
S0
54
59

66

71




SIMPLE DESCRIPTION OF
STANDARD _ PORTLAND CEMENT

" CALCARIOUS, ARGILLACIOUS, SILACIOUS, FERRQOUS
MATERIALS SINTERED TOGETHER TC FORM AN ALITE
CRYSTAL FORMATION, KNOWN AS CLINKER, WHICH
WHEN GROUND (WITH THE ADDITION OF, UPTO 3%,
GYPSUM) TO A POWDER, FORMS A ''CMOGENCUS
BONDING AGENT FOR A WIDE VARIETY OF AGGREGATES"

( THE GYPSUM DOES NOT ADO TO, OR DETRACT FROM,
THE STRENGTH OR QUALITY QF 7THE CEMENT, IT
MERELY SLOWS DOWN THE SETTING TIME )




O0BJECTIVES OF A MAINTENANCE DEPARTMENT

In order to achieve any degree of efficiency
it is essential to have clear-cut objectives. Ffor
without these and the knowledge of how they can bse
attained no department can expect to function at
its optimum ability.

Thess objectives can be split into two types,
namelv, functional objectives and cost objectives,
To dsal with the first, the functional objectiVes,it
has to be remembered that the 'Goal' of maintenance
in this area is both preventive and corrective. The
normal functional objectives of the maintenance
department may therefore be as follows 3

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 keep them
in nood condition thereby prolonging their

life and ussfulnass,

3. To ensure that all plant and equipment is
suPfiriently well maintained, in order that
the quzlity of the fipal product is kept to
the agresd standards,

4, To make emergency repairs as quickly and as
gfPficiently as possible in order to ensure
that production *Down time' is kept to a

minimum,
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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 bresakdouwn,
make available more easy methods of repair

and lengthen service life.

Be To operate such servica activities as may be
raquired i.e. power, heating, watsr and

compressed air, etc.

7. To carry out systematic inspection of all
plant, equipment and buildings at sufficient
control intervals, so that any wear or
impanding breakdown will be detected and to
keep adequate records of these inspections.

As with other departments, the maintenance
department must have its economic objectives alonguith
{ts functinonal 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 relationto the type and amount of main-

tenance carried out,

Generally maoagement are very wary of
maintenancs because it sometimes interferss with

production time,

Accountants dislike maintenance because it is
a non profit making but necessary evil. The enginser,
usually a man dedicated to his profession, and the
cement industry, eventually dies of shear frustration
trying to ksep both partiss happy.
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MAINTTNANCE

Overall title deals with overhauls and replacement
ﬁegular lubrication, inspection and checking
Investigation of trouble spots shown by costs

continuoﬁs costing of maintenance, !Material and Labour
Prepareé schedules, keeps records, ejumerates to Engineers

Follows work thro, checks work and job card entries

RITZanacs
Electrical/Mechanical and checking should be done at

the same dhe wherever possible.

_ Repa.x s and repiacement can usually be carried out at

I D e e "_"; . ..
i - R .. .

All dept. supervxsors should use Job tequest foms

- -y

«to hrinq to- notice any faults

Ha.mtenance schedules to be spread over :ea.s.mable penod

‘Per manufacturegs or works enq:.neers recomendanons'

Continuous double check:.ng by shiéf men and SUnervz.sors

'_ Welding tod, gases and all consumable items, materials

a.nd spares to be :ecorded.

_:Time ta.ken on 311 maintenance work to be recorded

-

- ._It is :I.nportantv_to__know who did the job so that

- experience will not be overlooked next time.

L}

". o 1. wéllace
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PLANMED PREVENTIVE MAINTENANCE

(AS APPLIED OR SHOULD BE)

Plannsd preventiva maintenance is basically
the intelligent anticipation of essentials and
covars reqular and thorough inspections. Good
housekesping (i.e. clean & tidy plant), good lubrication,
replacement of wcrn or broken parts, the repair of .
worn or broken parts and the carrying of the

necessary, spare parts, equipment and tools in stack,

The 'Heart' of any cement factory is its
kiln or kilns. Production time lost for any reason
whatsoever is time lost forever, it can never be
made up, It is vital therefore that none of the kilns
accessories, ancilliaries or auxilliaries should give
any trouble in between the normal refractory relining
periods, hance 'Planned .preventive maintsnance’.

Refractory replacement is an sxpensive
gexercise, but the exercise becomes more infrequent
if the kiln, *'Through Good Maintenance', can be kspt

running at constant speed, feed and temperature.

Stoppages of the kiln, for any reason,
upsets the structure of the refractory by creating
'Spalling' or 'Crumbling, which in turn means loss
upto 50mm of refractory surface at each stoppage.
(depends on duration of stoppage).

Stressing (once again) the necessity for
qgood 'Planned Preventive Maintenance' at 'Planned’
kilm shut doun time, it is essential that the mechani-
cal and electrical departments are ready with their
maintenance lists for a fully plannad checking and
maintenance procedure Por the whole plant, 'not just
the kiln',




Just because other sections of the plant
seemad to be running alright when the kiln was
stopped, does not guarantee that they wiil 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, wa must be thorough'.- One item wkich
tends to be overlooksd is the grate cooler, This
unit should be emptied right out, swept clean and
thoroughly inspected both whilst stationary and
uhilst driven, Any loose or damaged plates must not
go unnoticed, Spring loaded seals at roller and
drive positions, rollsers, 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 coolsr fans must be checked and all
prepacked bearings cleaned out and - repacked. (see
separége write up on cooler and drag chain maintenance,
Also kiln maintenance write up), Whilst the kiln is
being fitted with new refractory in the burning zo:us,

a thorough inspection of the refractory for the whole
length of the kiln, ths kiln inlst, the preheater
vassals and flash Purnace (if any) should also be

made,

All elevators throughout the plant should be
chacked but espscially any feed or clinker elevators
which may affect the kiln, The drives, the motors,
the bearings, the buckats, the bolts, the chains, the
sprocksts and/or wheels and the tensioning systems
must all receive a thorough examination and attention

whers necessary.
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Every nut, washer, bolt and screw evsn
remotsly connectad to the kiln and its auxilli-
aries must be expected to last until the kiln
is planned for its next refractory replacement
'shut down'., No other 'shut down' is excusabls,

The old *Patch up and carry on' days ars
gver in the cement industry. Every job of main-
tenance must be a thorough job of good engineering
expacted to stanq up 24 hours a day indefinately.

Where thers are rsoccuring breakdowns on
the sams item of plant or machinery, a thorough
investigation must be made to find the cause of such
Prequent failures., It may be that the unit is being
overloadad beyond its designed capacity, it may be a
fault in manufacture or it may be faulty operation.
Whatsver the cause it must be discovered and
corrected even if it means redesign or total

raplacement,

In some cases motors are found to be too low
on power rating or speeds, especially in relation to
elevators and sudden surges of materials., This is a
commgn problem on many cemsnt factories and it is
oftan found that a change of motors is necessary.

Once ons nagging problem is solved the
gngineer is then free to get on wiih the next ons or

with his routine maintenancs,

Routine maintenance is mainly lubrication,
adjustment and inspection and is usually carried out
quite simply and easily, especially on a nice

plant,




Good housekeeping or ‘'Factory Cleanliness'
qoes hand in hand with good maintanance of
machinery and equipment and is basically essential
towards the implementation of planned preventive
maintenance. Clean machinery, clsan approach roads,
pathuays, stairs etc makes for safer and more . _.o .J~.>-
working conditions, easier inspection and safe lubri-
cation, Naintenanca or lubrication carried out under
dirty conditions will crsate more and greatsr '

problems for the future.

. A dicty plant and dirty machinery only reflacts
the lack of interest shown by the psople inchargs.

All engineers will agrses that good lubri-
cation of machinery is the easiest and cheapest
form of planned preventative maintenance so far
invented. Yet on many enginesring 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,

0il and greases should be issusd from the
stores in the correct quantiﬁies as and when
required and to bs used immediately Por the parti-
cular lubricating job in hand. This way ths lubri-
cant is less liksly to become contaminated.

All areas around oil filler caps and the
cap itself should be wiped clean of dust before
opening, Excess grease and dust should bs wiped off
grease nipples befors regreasing, This prevents grit
being forced through the nipple by thse grease gun,




Reqular inspection is the golden ruls
for all ssctions of the plant and machinery. 1his
will ensure trouble free running for long periods
and often prevent breakdowns if thoroughlf carried
out, Listeﬁing for unusual noises, Feeling‘For
vibration or overheating, looking for undue wear,
checking oil levsls and for general cleanliness
should all be part of routine inspection.

Inspsction should not be the sole responsi-
bility of the engineering department. The plant
dperators and general procsess people should also be
inspecting and checking the machinery and equipment
of thsir department, They should immediétaly report
any thing that may be a miss to the engineers. On
some plants special report shests are issued to each

department for this purpose.

Regular inspection kesps the engineer ahead
and through inspection he can often detect a small
fault and cure it before it becomss a major

catastroohe.

With all cement plants, (Preferably during the
ersction of the plant) once the permanent resident
engineer is appointed, he in turn should appoint a
good enginesring draughtsman to drav up all the
possible spare parts which will be required in the
future., Most of these spares of course can be
suppliaed by the equipment or machinery manufacturer,
But this is sometimes difficult if the plant is
from overseas and is also sxpensive. If good, properly
dimensioned engineering drawings are made at an garly
stage, quotations and tenders for indigencus
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supplisrs can be called for, Some cement plants
hava axcellent workshups where some items can be
manufactured on the site, but withgut drawings

nothing can be done locally.

With drawings such itams as mill liner
and diaphragm platés, cooler grate plates, kiln
nose ring plates and a host of other castirgs can be
obtained at competitive prices, A good draughtsman
can save a cemant company a lot of money just on
spara parts and repla. aments and he is always there

for future design or redesign of plant,

10




LUBRICATION

After the initial changes of oii_durirg
the 'Running in Period! of* a new installation, it is
not aluays necessary to change 0il so frequently on
large slow running bearings and gear boxes,.

Samples need to be taken from aach unit
about every six menths for inspecting and testing,
This sample should, if possible, be obtained from
near the bottom of the sump or reservoir.

0il does not wear out tut its lubricating
qualities will diminish with the addition of

undesirabls substancss,

If a sample shous the slightest sign of
being contaminated with grit, sludgs, metal or water,
the sump or resarvoirshould be emptied, thoroughly
claansd out and recharged with fresh lubricant. The
s51d lubricant can possibly be clarified when largs
quantities are involved,

1f metal was found in the oil, check all
bearings and gear taesth, If water was found in the
oil check cooling system or perhaps 'weather proof! the

unit, .




Tweatly Balieat Peiats Towards The Implementation
of Plaaned Preveantative Maiatesance

1. GOOD HOUSEKEEPING

2. GOOD LUBRICATION

3. REGULAR INSPECTION

4. GOOD ORGANISATION

S. SPEEDY ACTION

6. ACCURACY

7. EFFICIENCY

8. DILGENCE

9. DEDICATION

10. KNOWING WHY -
11. KNOWING HOW

12, KNOWING WHEN -
13. KNOWING WHO

14. RECORDING WHY

15. RECORDING HOW

16. RECORDING WHEN

17. RECORDING WHO

18. REVIEWING

19. REVISING

20. PERFECTING ~

Lester N, Wallage
U.N.]1.D,0.

) .
» .Y |
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MATNTENANCS
QL _PROCEDURE,

Lester K, ¥Wallace
J.5.1.0.0.

;legu-iless of tae size or type of Engireering Installetion,
whether it de ligkt pracisicn jroduction machinery or hesvy
ccoent sanufocturins caczinery, Good Housekeseping is a Sesic
essentizl towards the izpleasrtation of plonned jreveative
meintazance. ¢
Clean pactinery, clean approack roads, pathways, allieyvays,
stairs etc zakes for safer and more cangenial working cocditioms,
_easier inspection epd saf: lubrication.Maintenance of lubrication |
work carried out under dir%y end dus:z conditions will create
‘more and grcater problems for the futuro.

Dirty macoinery is usually neglected machinery and only
reflects the lack of interest shown by tae peovle in charge.
A11 Bugineers vill agree that good lubrication of sachinery

is the e2siest and cheapest form of planped preventive
maintencnce, yet oo meny engiseering installations it is quite
common tc see drums of grease and 0il 1left open, to atmocephere,
collectins dust, dirt and moisture.

It is not surprising that 'Breek Downe' occur when such
carelesspess is tolerated. ’ '

-Oils and greascs should be issued from the Stores as and when -
required ond in the right quantities for the particular
Jubricating job in hand. b

A1l greasing points- should be wiped clean befare applying
grease.

4All aroas around oil fillers should be wiped free ~f dust and
d.irt beforo removing caps or lifting lids, ‘

Clu.nlinesa is the goldes rule for ell 1ubriccti¢ n.nd vill,
in most cascs, ensure trouble free ruming for long periods.
Regul:r and thorough inspection of all sectioms of the plant
and u;h:i.nu"y vill often preveat major breckiorns. Listening
for unusurl noises, feeling for vihruf;.obl ar overheating,
looking for und-{c wear, checking oil levcls and for gemersl
cleanliness should 'oall be part of regular routine inspections.

Regular poction vill keep thn Enc!.necr one jnnp "ahead )
siace bo vul be able to ta.k.o corrective action before s
slight fau.lt ca.f: ;rcv i.nto a mjor problu. .




COETROL OF
MAIRTZRANCT

NASTER CalD

NAINTEXANCE

JOB CAHD

X 2 New Flazt, zenufacTurars usezlly 3us:ily seme 4231l I
lutrization 2ad meintencrce 3rocesure, Where ihis inforssiice is

ot supplied the Engircer cnn ornly Scse his schedulee om 2:3 awn
mowledge and ixperizace. Troz tzereom it is a mtier of izstalling

2 gizple aystea of conirol s¢ tkcot the replacsment of wveering paris,
the generzl mrinten-nce cnd *he lubrication are carried out =t the
goecifi=d itime.

A grest dacl of writizg hic beoz doge on planned jrevextive
aninteronce anZ its comtxal :nd it is at this point thot the Zrgireer
needs to be =38t careful ip sclectizg his system to avoid =-iing ihe
waols thing so cozplicoted anc cumbersocc thot it becozes unvorictle.
First, as everyors will zgzcc, there must be the cbsolute =icimum
of peper wogk, therefare wc must stick to besic cssentizls.

Secondly, th. s7sten must not tic up an Sngineer who woulé be betiar
saployed on ncintinznce work. )

Thirdly th~ systeam =ust givc o cozplete description of every -

4tep of plart with its schedulced nmeintencnce periods end, gradunlly,

a full Gescrirtiom of cil work dome, with paterials used. From wnich
will develop a2 full set of statistics for future plaming,
The initial imstcllction of such & system is the hardest part of te
job. Storting with the plont registar it is necassary to munmber aml
iteaiae 21l ports or ucits of plent o-nd mechinery. This will, ir most
cases, neccessitate "oz the spot’ checkdng to f£ind the more-relevant
detrils. &4 little tec= work by the electriccl and mecheniczl staff
vill mcke this ‘'once in ¢ lifetime' task muoh eesier. -
Once all the informetion of =n item of jlent ar aachinery has been
obtained, it cz= ther be detziled out om the *Kaster Card' with its
seckaniczl, eloctriccl and lubricetion mnintensncc frequencies.
To avoid unnecessary duplicction of stoppages, £ll sotors should de
included on tac cord with the driven unit so thet electro-mcch
Bnintenance mcy bc planned and earried out at the sane time. This
requires thc complete co-ordination and co-oparstion of electrical
and mechenice~l acinteacnce dedartnents. '
¥ith each Mastcr Card, thcre will bde a 'Poll&v-up' paintenance
eard on which will de entered ell work actunlly carried out on that
particular iﬁte‘n of plant or oachirery, all peterinls used and the
nage of thc pan or men who have done the Job.' This card vill develop
into s conplete cnd involunblc history sheet. ’
The 'Job Cord' is the anly travelling ccrd and will be issued to the
vorikshops by the clerk controlling the maintercnce system., -
Be will exarine nhis Meater C~rds d:zily and froac the colour -cociinc
lyst;n (sue attzched shoct) will kmov whot meintenance work is
scheduled for thc particulrr period.

14
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The whole systez is s¢ basically simple that once it is in

2 -

Ee will take the details frox the Mcster Cerd and eater ties o

the froot of the job cexrd witz the Job N¥o, or Cost, Coding So.

The job cards will then be issued to tho Superintendent concerzed

and he will emter the namc end clock pusbar of the zer who is to

do the. jeb.

The mor wao does the job will entar the time that be takes oo the

job with any relcvezt detcils orn <hc fromt of the card.

On the bock of the job card will be entcred all items of speres

cte drews from thc starss sné tiis will dz signed.by the Storekesper.
Vhon the job is completed, tae Superintendeat will sigz  the -
job card ond return it to the clierk controller of maintezance.

The olerk will then enter <1l the detcils on the maintenance

cord apd then pess the job card to the accountancy depertment

for costing. )

Except for the job cari the oaly peper vork necesscIy, once
the systex is inmstzlled is a book rocording of cll  job cords
issucd 8o that they aoy be checked and .crossed off as the job
18 comploted opd -thc card returned.

operction it almost ckrses. its own tcil. ¥ith the

mmbering of the machizes cnd items of plont zad possidle

colour coding of the mchinery itself in relation $o the

meinterance periods everyone on thc site will understnnd

o, Tuz SYSTEM_ _ .
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GREEN TRLLOW

BLAOK

REBRD

or lubrication althocgz rcecordud ok the Visual C-rd System, should ncratiily be

a mctter of routine with & job card issued Ly the superviser coccerzii. The
Job cord will, ofcairse, still gd 40 tkc cortroliar of the visurl czxl system
for recording.

Veeklv M~i=tersnce Schetylge shculd de krought forwerd or Monday of ssch woek
Yy the visual enyd zomutroller cad job cards issued cccordingly. The weskly
mnintenance should bde carried out 2s soon =28 po3eiblc cod the coapletad job
cerd returnod to ti- controller for the recordin~ of the details thereon.
Bonthly Mjatep-nce Scredulss should de drought forwnrd, 23 close to the
ist of tka manth 28 possidle, by tac controller;‘é job ecrds issued cond
Jrocessed in £ simils> =-maror to the weekly cords.

Sucxterly Mointenance Schigdules skould be brought forwerd in Janusry -April -
July and October, 2s close to the 1st of each of thosc montts as possiblec by
the Controller and job cards issusd and process.d in =z similor mannmer to the
¥oekly 20d monthly cords.

Bt Yecrly Noigtercace Sehedules should be braught forverd in Jemery end
July, o8 close to thc ist of each of those months, by the controller and

Job cxrds issued and processed &s cbove.

Yennly Moiatenoncc Schadules shoulé be brought forward, s close to the fat
of Jamu~ry as possible, by ths controller and job cards issued and processed
as zbove, ' ) : '
Rerped Tidn St Down Moiztercace Procodure although there will be stondard

mcintensnce procedure for the Kiln, its accessorics, ancillis=ics exd ~

ouxillinries there will z1s0 de o list of extrc iiems, to be checked, or

Teceive mointenance, which the Chief Eangineer, hns becen compiling during

thé run of the Kiln.

At this time tEc Chicf Zmcincer, cport from his usuzl interest in the
senance procedure, should sit with the card controller to de sure that

Job cards are issued for every itec of plant, of which there might be the

slightest doubt about, even remotely connected to the Kilnm.

Tho Chief Engineer should also check all jobs and ccrds to be sure the

work 1s completed before the Job cards ars retu.;'nod to the controller for

CREEM . BUGSTHLY MAINTERANCE

. BROWY - QUARTZRLY MAINTENANCE
BLUE - HEALP-YEARLY
BLACK - TLARLY
RED ’ - PLARNED KILN MAINTENANCE
AT 'SHUT DOWN'
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A cepy of tie standard one 4ay Induction Training Prograscze is

)
attached. Thiz has been dosigned o cover zozt: porssnzel, and
this trainirg should be pivea to all new employe2s on their
first dzy wvith the Company.
The cbjectives of the program=e is to intToduce a zew erplcres
to the Company g.nd fapiliorice iz with the Cogpzoy's acfivi'f:'.cs,
his job conditions and kis role in a Vorks or Departzent., as
well as to ensure that everytuing a new emplovee shoulld mow

is adequately covered azd properly presented.

Tee depth of the Inducticn Training required will, of course

depend upon the level of the rew erployee axd variations cay

have to te =ade o the contsxnt of tia progra=e and the prescrited
& [

. timetable for incividual trainces,

QUTLINZ CT FRORRAMIE
1st Day :- ]
1. Recestion,
2. Pecunerction.
. 2o i?':zc Corprnye
L, '.:.'elfa:e 223 Zoployment Cozxditiors,
Se Safety and Zyziene,
6. Dapart=eat,
7. Tour of Vorks. .
8. Tradzs Unions and Joint Conmsultatiorn.
9. Explanation of Joo.
10. Jo% Instruetion,
2 or 3 dazs lator - Short folloveup wiilh Welfard CIficer.
At o convenicnt time « Intiyvicw with Vorls llaneger,

" 19 [
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INDUCTION PROGRAMME

Objective -

Standard Onc Day Off tho Job Frogremme to cover all ‘lorks Personn~l

ITEN KNOWLEDGE PLACE INSTRUCTOR TIHME REMARZS
& .
TECHNIQUE.,
Reception. Exploanation of Induction Programnec, \lelfovre Office. Vielfare Officer] 9=9.20 a.nm, Hand out
Daily Routine Information - llours of VWork,| Tnlk, ' ' (3 nr). Induction
Travel, location of Toilets, Canteen and Discussion, Tioetatle,
Parking facilities, Questions,
Remuneration. Introduction to Wages Clerk by Vielfere Wages Office. Vages Clerk. 9.0 - Rand out
Officer. System of Rcmmneration ~ Talk, 10,00 a.m. updated N.J.I.C
Clocking procedure = clock cards traced Framples and (3 hr)e of Craftsmen's
from rack to pay packet. Coding and Questions. Agreensnt Pook
pay olips explained - Deductions - Yay - where spplicabl
end Tax-queries ~ Shift and Overtime )
rates ~ Holiday Pay = Graduated Pension
Scheme - llational Insurance Cards -
. .%"€ Income Tax - Profit Sharing and
Superannuation Schemes,
: i
: T «
The Compeny. Brief History - products and their uses,) | Lab. office - H::::oitl ‘
Orgenisation of Company and Works, ). 10.00 a.m.
llames of Manaogement, Relationship of ) | Production Office |' Production 10.15 aum
trainees job to finished produat. ) Supervisor. o
telfare and Purpose of Work and co-operation, Terns) 10.15 a.m.
Vmpleynont of employment —= Rules on Day work, )
10,30 a.m.

Conditions.

Overtimo, Holiday =- Hcﬂicnl’fucilitias. )

-

S ——— e et S 420 O 8 24§ Ot By s peed e R W ey
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RE:ARYS

) ootk iy .
it KNOJLEDGS PLACE INSTRUCTOR TIHE
& .
‘ TECINIQUE.
Qantd.. lelfire and Sickness and absence procedure. )
?"T]?}E?nt Sickness and accident schemea - Pension )
Trwlitions, Schenn- Sugdestion Schems - Social and ) 3 10.30
Sports activities. ) |'Walfare Office Povuoncll'
Personal problems., Education and Training ) officer 10.45 awm,
as applicable. )
Safety & Nyglenc. - Safety in the VYorks ~ Mou to prevent ) Vlelfsre Office. Velfafe Officer.| 104 11,30 a.nm
eccidents, Accident Prevention Committee ) Tadle, (1} hra),
First Aid - Safety equipment and usec of ) Qucstiond,
protcctize clothing - Good housekecping ) Discuosion,
1ifting and carrying - fire prevention )
and emcrgency drill, . )
Department. Introduction to Suocrvisor, The Sponzor
(a) Perronal details - help and co-operation( ia sorcdas
Roquests - Time off. . specifically
lonking after
. . (b) Safety Clothing allocated, the row
{(c) locker allocated, , smnleyee in
Tour of Department - Introduction by Supervisors Supervisor 11,20 a.m. 2is or P°’
Supervisor to a colleague who cen act a3 Office end Talk, 1,0 p.m. early days and
adviser (Sponsor). vork situation. | Discussion, (1} hrs). for helping
A . Quastions, him o ner to

!

settle in the
‘0D,

Pemm e en e o e e ot W ey
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KNOYWLEDGE

INATRUCTOR
&
TECHNIQUE,

PLLARIS

Lanche

.

Show Canteen and have lunch with newcomer.

Sponsor.,

Lunch for toth
at Company's
expense,

Tour of Vorks,

Tour of Works ond Offices and visits to other
Departments, as applicable.

Factory Plant.

\

tlorks, Foreman,

Demonstration,
Discussion.

Trade Unions &

Joint Consultation

Introduction to Trade Union Representative.
Murpose, methods and election of representative
ta consultative comnittee, Attitude of Company
to Trade Unions. Recognised Repreaentatives,
liethods of rreésenting the points of viev of the
cnployces to Monacezent, Procedire to scttle
grievances, ‘/here to get help for personal
problems or information on matters not connected
with work.

Assistant
Hanager's
Office,

Assistant

.Hanager and T.U

Rep. Talk,
Discussion,
Questions.

Explanation of Joi

Fxplanation of Job -~ what he does and vhere it
fits - re-emphesise safety.

Control of worke

COertime vork.

Supervisor'a
Office.

Supervisor,
Talk,
Discussion,
Questions.




INSTRUCTOR
&

TECHNIQUE.

RENARKS

Job Irsiruction

Job Instruction in outline with reference to
Job Training Programmo.

Work Situation,

Instructor,
Talk,
Darronstration.

h;ls p.m.
end of day,

2 or 3 dxys
1ctor.

To cnsure that new employee hns assimulated the
{mportant knowlcdge, to answer further queries
and provide farther clarification where
necessory.

Welfare Officer.

Vielfore Officer.
Talk, S
Discussion,
Questions,

To be
fixed wvith
Supervisor.

At a corvenient
til’.ﬁ-

Interview with Works Mnnnser.A

Manager's
Office,

Honnger.




QUARTERLY ROUTINE QUARRY MACHINERY
MAINTENANCE

By Lester N, Wallace
U.N,1.D.O.

1. Cbeck compression te determins coaditioa of rings, pisteas aad
valves - make corrections as aeeded,

2. Check lus] lajectisa sysiem - mogsles, pumps, governors - replace
worn parts,

3. Check sad clean cooling system, water pumps, water passages, etic,
Cleaa radiator laside and out.

4. Chogk lube system - panps, lines, filters etc.
S. Chock bearicgs, mala and rods.

6. Check slectrical system, wiriag harasss eic.

TRANSMISSION AND DIFFERENTIALS
1. Check gear acd pinioa backlash,
2. Cbheck beariags for looseness

3. Flash out oll passages etc,

4, Check gear teeth, especially those speed change or sliding gears,

FINAL DRIVES & TANDEMS

,". Chck bearings for proper adjusimest, wear, otc, Replace any
! worm parts such as gears or shalts, :

' . 4 :
{ 2. Glesa laside of eases sad fill with sew ofl,

B HYDRAULIC OR CABLE SYSTEMS
é ) .
/

I 'Chcek hosca, valves, coatrols, pumps etc., for wors or damaeged
| purts and roplace as seeded.
b :
!

‘" {
i !
' i

f Iz
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BTEERING SYSTEMS AND BRAXE

1. Check stearing gear, coatrols.
2, Chack brake linings and drums.

J. Replace say eacessively wora parts and adjust as seeded,

UNDER CARRIAGE, TRACKS, ROLLERS
AND IDLERS

f. Check alizamest

2. Cbeck coaditien of track, truck wheels, Rollers etc.

3. Tighten to preper terque all bolts and other capscrews is

waderoarriage system, '

EXCAVATORS

1; Check clutches and brakes

2. Check Jib Blides, Racks aad Pinions

3. Check for damaged Ropes

. 4+ Cbeck Control Liakage asd adjust where aecessary

5. Check Bucket, Door Latch aad Bucket Teeth for wear
and build up where avcessary.

NoTE

It is importast that after repairs ia the actual quarryiag area that
‘ all tools, discarded parts aad pieces of metal are takea back io the quarry
- workshops, '

Any of ihe above items left oa the quarry lloor are likely to be
sbovellod up .ith the material and laally end up ia the crusher at the
factory. Thi; could cause the fractaring &of the grate bars ia ihe erusher
whick meaas vypessive replacements asd a loss of materia! te the process.

K you see an item os the Quarry Fleoor likely to cause this sort
of trouble —e
' ' ®PICK IT UP AND GET RID OF IT*

LNW/aw
18t Beptember, 1971 \

POV S - =, . __,2-5 P . i .. - ' | ,




CRUGIER kAL NTEWAUCE

Most limestone crusher, these days, are
either the hammer mill or Blow Bar type. With either
tyoe thsre is often a prescreening Lnit 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 beltsz, is wsually trouble free. The electro-
magnetic vibratory units are nothing but trouble,

The hammers or blow bhars should be checked
frequently for wear, If templates are made when these
items are new it will be easy to measure the wear. The
wear should not be allowed to go above about 15 mm,
before bulld up. The surface should first be given a
layer of stainless steel weld before applying the hard
racing. This prevents cracking and loss of hard facing.
when hammers are removed for rebuilding with weld that
should te weighed, paired and refitted opposite each
other to maintain balaunce.

The breaker bars or grids should also be
examined for wear. Some of these can also be hard faced.
Crusher liner plates usually last a long time but
should be checked for loose holding bolts., All bolts
around the crusher must be checked, especially founda-
tion bolts since the constant vibrations, due to hammering
can often cause, bolts to come lodse. 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 di sconnected one by one at the discharge points
to make sure all points are belng properly greased.

One some crushers travelling breaker plates
are fitted to vrolong the life of the crusher in between

o/o

26
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breaker plate changes. But the changing of the
travelling type breaker plates is such an agduous
exercise that it seems of little advantage, Just
another piece of driven machinery to maintain. The
fixed plates of Manganese steel give excellent sergices.

When the crusher is not in operation this is
a good time to check the discharge conveyor from the
crusher and all belts right through the raw material
sys tem. )
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the inside chatze, wnich tends to thrusi tre
boll de2ner into its recess 2nd in
it tovards the outside of the mill causzinz fhe
nits to come loose, All an%ts should T2 ¢

and tizhtened eaca time the will is s*topued
otaerwise vlates c¢aa tecome detacix '
smash ud other zlates in the mill,
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MILL GRIMDING MEDIA
DRY MILL LOADING 26%¥ TO 2%

£ — Mill - 2.6 Metres Dia. 2%  Varisble

» a.‘ L L J

- ’.o e »

. 3.2 ® .

Puttalem * 3.4 ° .
. 3.6 * . ng

. 3.8 " . 2%

3%

( Maximun loading is controlled by the beight of the Criadiag
Media ia relation te the Iniet and Diaphram Aperturvs)

Puttalash .Casient 0811 3.4 Dia. 5 8.1 Metres Leag
Less I'late Thickness 2 2

2 ~ ’
h?.'_'_u.um:osoo = 94 Teas

Patialzsr Re': M1 3.4 Dia. x 7 bietrss Loag
Less Plate Thickaess £ 23

2 -~ :
L’TL"—:nmum e 81 Tems

PPEVIOUS LOADING BASTD ON 278 p

Comeat Mill 84,3 Toas - {Actwal §3 Teas) "'
Raw Milt T3 Teas = (Actual T2 Teas) \

mmmmbwmwhmp-\@
etTicloncy sad preduction requirements, ‘The Table shove is set oo the
bigh side to allow for siready well wers, well pilished plates and existing
Wit sew Plates and 80w Charge 205 loading sboald give emseliens !
sesshts in o 3.4 Metre Dia, Mill. R is a metier of ssiag ease ows judgement,

Lester N, Wallase
u.”.x. b.o.

——— - —— e e h wm e s e -  JE. Ve & 20
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through the dust eSlLlseedl IT3TRn A0 11 1s stoT3s2,

Although eoszly to iy and insiall, the rollar

Maintanance of rollars zl2 ¢

done by jacking the uniss out ¢f the mill on
tneir special hinges, then revlacing the _
roller tyres when necessary. :

ne rotary grinding tasle suri2ce wear segments -
c2n also, if necessary, b2 easily replaced
at the sarme tHime,
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The Totary airlisaic fazd valve and drivs, all
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at the stoc Ac-le zaould Te cneskad,

T™is 1is also a2 zood time for crusher and guar:
macninery maintenancs,

ATOTLLIASY SAUIMENT IV ZOILIR MILL 1TR0L 00M ( M2AR MILL)

o

n

classifier hydraulic drive pump and control conssle,

r

roller an rind ressure hydropumd and control

coasole,

Wl

a2

o

Foller circulzting cil pumo and coatrol, —

near bozx lutricztion and hizh pressure tagle

{ zrinding) thrust pumds and control,
Grease pumd and coatrol,

later spray puwp 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. Fuel volume (or oil pressure)
4, Draught

Assuming that the raw material is of
consistent quality and fineness ths above four
factors, correctly balanced, will give clinker
production at consistent quality at tha desired
tonnage capacity of the kiln.

1. Kiln Speed ¢

The optimum kiln speed should not exceed
80% of its msximum speed, This gives the kiln
burner a little 'Reserve’ for adjustment in emergen-
cias such as sudden back end temperature rises
through possible feed delays or blockages. UWith 2
1ittle extra soeed in hand an adiustmant can be made
to bring the feed douwn the kiln 2 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 desirarle for the

removal of ring formations in the kiln.

When conditions are normalised the kiln
should be gradually returned to its optimum speed,
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20 Material Fead ¢

The optimum settin3 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 cptimum 1is
not always as high as desired but the optimum even
at slightl, louer output, is better than *‘high =
louw® 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 the calculations of

chief chemist,

With the maintazined. ocotimus feed setting,
the thecmzl efficiency will remain steady. The
coating on the refractaory will be maintained and
the refractory will give a longer 1ife 2longuith

locng and satisfactory production periods.

3. Fuel Volume (or Cil Prassure) ¢

Tha optimum setting for fuel is alsoc found
from experience gained over months of productione.
But, once the efficient (kilo calories per kilogram)
setting has been fcund, it should be consistantly

maintained.

34
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Where fuel oil is usasd sudden incr=2ases
of pressure should be avoidad, siace the o0il heating
systems cannot aluways cope with the extirz flou.
This means coocler oil to the burner pipe, loss of
thermal efficiency in the kiln and 2 complete uaste

of cood oil.

4, 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 turning zone of the kiln.

Secondary air is used to fully comnlete

the combustion of the fuel, Ths constant oatimum
is obtained by adjustment of the cocler fens and

the maintenance of a constant thickness of clinker

on the cocler grate plates.

Kiln inlet gas analysis will also help

touards efficient optimum settings.

35




THE GEMENT COMPAMY OF NORTHERN NIGERIA LIMITED

CLINKER QUALITY

The good quslity of clinker is the result of good co-operation
bei:uen tim i,n.boratory and the Kiln Burner. Good guality
material proverly burned will produce good clinker. Poor
quality naterial will pot make good c¢linker no matter how

the kiln is manipulated.

o0o

Good clinker is mainly a crystaline structure and with the

De watering and Decarbonisation there are three main stages
in the burning of the raw materials.

FIRST STACE: Up to 1000% all the Aluminium oxide reacts with
the Lime. Generating MoNo Caleium Aluminate (C‘O'Alzoj)‘ The
silica also starts to combine with the Lime, turning into
dicalecium Silicate (2 CaO, 5102): At this stage of formation

of the clinker compounds Dicalciun Silicate concentration is low.

.SECOND STAGE: Between 1200%¢ and 13009¢ the Monoealcium aluminate
formed during the first stage is farther saturated with lime
converted to Tricalsium Aluminate (3CaO, Alzo}), Simultaneously
the lime reacts with the Iron oxide creating Dicalcium Ferrite
(2Ce0, F9203) as well. .as a more complex compound, Tetra Calcium
Alumino Ferrite (4Ca0, Al,05 Fey03) which is refered to as

brown Millerite.

Formation of Dicalcium Silicate started in the first stage is
oow being conpleted.

Depending orn the Chemical composition of the Raw Mix, the reactions
Described abnve occur mostly in the solid state if the burning
tepperature =t this stage has not exceeded 13000,

TBIRD STAGE: Between 13000C and 14500C one part of the material
is in a liquid state. This partially fused condition of the
material permits one part of the Dicalcium Silicate to be
saturated with the remainder of the free lime and is/  converted
to tricalcium Silicate (3Ca0,8102) or vhat is known as 'Alite’
Crystal formation. This completes the formation of Clinker.

The following ominerals are considered to be the Principal Clinker

constituents:=~
(1) Tricalcium Silicate 3Ca0,8402 (C3S) or 'ALITE’
(2) Dicalciun Silicate 2Ca0,5102 (C,S) OR 'BELITE'
(3) TRICALCIUM Alumino Ferrite 3Ca0,A1203 (C3A) OR 'CELIZE'

(4) Teftracalcium Aluminate Ferrite MC¢O,A1203,F320
(ChAF) OR 'BROWN MILLZRITE'.
% |

3
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The Alite Crystal formation (C3s) whieh makes for easier
grinding can be controlled to a certain extcna-by the Kiln
Burner and the best results are cbtained by final sintering

of the materials through a shorf'flano area and a fairly rapid

after cooling.

A crystal formation of 10 to 15 Microns will give 3 day
strengths in excess of 4LOOOlbs. per square inch.

Long flame burning or overburning vill cause a decomposi-
tion of the clinker when the 'Alite’ (C}S) may decay into
Diszlcium Silicate '"Belite’ (CZS) and CaO, thus degrading the

clinker quality.,

L. N. WALLACE
WORKSAM:.NAGER

Llvi/Ade"’
Sokoto, 14/4/70.
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COOLER MAIVTENANCE (MOVING GBATE TYPE)

1 fooler maintenance must he done when the kilé
is shut down. Any other time means loss of
N production, since kiln will also be sdopped.
2 ' The cooler should be emptied right out and

svwept out clean,

3 Insvest all moving plates, fixed plates and side
vlates for damage and make sure they are all
properly anchored. Replace where necessary,

L Insoect moving and fixed grate plates for gap
which should be 3 to L4 mm,

5 If moving plates and fixed plates are rubbing
toge ther, it means the beams on which they sit
are not proverly adjusted and may need packing
or the beams may be distorted through overheating.

) Eun the reciprocating grate section whilst
inside the cooler, listen for scraping noises,
1logate nolses and correct the cause. Then
whilst running check underside the grates at the
bolts and nuts, the main beams, the supporting
rollers and rails, check compartment lights
and ports.

7 Check clinker breaker hammers for wear, Check
grid bars, hanging Waffle chains, side nlates
and rerlace if necessary.

8 Check roof and wall refractory.
9 Check fans and motprs and bearings.,
10 Check drive gear bex, crank bearings and drive motor.

o/
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11 Check clinker drop out valve systems at each.
cooler chamber,

12 Check clinker drag chain links and pins, support
rollers and bearings. Check bottom wear plates.,

13 Check clinker drag chain drive and gear bozx,
check tensioning roller surface and hearings.

14 Check automatic greaser by opening line at
strategic voints whilst grease unit is running.
If grease does not flow, find out why, then
correct fault,

t/lhen kiln and cooler are once agdin in pproduction
make sure that the recommended depth of clinker is
spread over the grate plate surface tefore starting to
discharge clinker from the cooler. If the clinker is
too thin on the grate plaies, the air blowing through
will create a situation similar to a blacksmiths forge
and will melt, even heat resistant, grate plates.,
Supporting beams will also become bent and distorted
and could result in a total collapse with serious damages
to the whole cooler structure. On some plants cool
clinker is placed on the inlet end plates of the cooler
before start up, This is an excellent idea,
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WITH CoTTRELL TYPE ysT PRE.CIiPATAT::

In a zulti urnit in:t:-
ad justed such that the
t e ultL be.

2. Gzc Distribution

In practice, it is not possitle to achieve pe
gas throush the collector system of a rrecipi e
in gas velocity of & 25/‘,; of the average gns velocity are typ
quoted as being accentadle. Eouwever, if it is
. imhzlance is cccurring thex it is reccrmmended thal exgeriments ve
: macde with various types of bafile at the iplet to the unit in an
attempt to effect an improvezent. -

3. In-Leakine Air

The efficiency of an electrostztic precipitator is inversel
portioral tc the gas flow rate and it is vitzlly izperian -
sources of in-leaking air be eliminated and excess air te reduced
to a oirimum. In-leaks in the preciritator casing are particulerly
damaging to verforzance since they can distort the gas flow and

y lovwer the spark-over threshold.

4, Collector Zlecztrodes

Every tube must be truly vertical and free from ovalily bows, dents
or any oiher form of dictortion. There must be no sh;ra pr ovzctzans
cracks or holes which cculd give rise to the formation of a positive
coronz and thus lower the breakdown voltage.

Se Discharre Zlectirodes

Everv discharge electrode must, throughouf its leuq:n be positioned
exactly in the centre of its tubﬂ and to maintain t“-c alicnment
. against the influence of the gas fiow electrestatic fecrces etc.
. the stabilizers, together with the vibrator, must be correctly fitted
. and adjusted.

Each precipitator should have its full comnle ent of electrodes or,

where reczovzl is unavoidh.-e, any tubes without electrodes rust be .

blanked off., The icporiance of this will be readily appreciated if -

one considers the inlet dust durden to each tLbC in an icdecal pre-

cipitator bhaving perfzct cas distribution. This burden will be 180
. or 0.9567% of the total thus for every tube wz*bau» a discharre

electrede 0.557 of the inlet dust burden will pass to atzosghere.,

'~
/UC!Ztv'.,
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9. RzzTning Gear

Adjusizent of the ra:nzing zear (a:plitude‘ duration of racpine and
intervzl between succescsive razs) is largely a matter of trial wd
error. for the collectisrs, the object is to Tind the cean betwees
rapping too {recuently, thus sromoting re-entraincent  and not

~ ragpicg *e'u°".ly encuzh, which will lead to ax excessive buils
up of dust on the collecting surfaces and a reduction in precinitazer
'efficiency. althouch it chould bte noted that a thin laver of duct
is always present .under normal op2rating conditions. For the dis-
charge electredes  trhe objsct Ic %o maintain the electrodes iz as
clezn a conditicn as possible, since any build up in excess of 2

'

of the rrecipitater. o .

7. Rectifier Zzuipments . .

The efficieacy of a precipitator is a function of the voltage which
appliec to the electrodes and it is essentizl that the rectifier
equipzant be adjusted such that this voltaze is a maxicum at all
tices. VWith ranually contrslleé eguinzent 1t is necessary to ogerz:
at a compromise level sozewhat lover than the maximun
order ¢ aveid freguent ‘tris-outs’ and it is, tngre'ore stronzly
recomsanded 1 manuz=l eguirmants be <crann°a and re laced
wvith moCcrn esuipments haviag automzatic conmirel facilities.

20

-~ m Y - < -
os3izl:z, in

A dircct relaticnship exists between electrode voliaze and sparring
and for paxirunm efficiency the elecircde veltasze rust be maintzinel

L“p - -

comreneuraf° with the operatlna conclzlcns at the ‘h"el neceszary Lo

achieve a contrelied spzrk rate of ontwnen 80 and 1’0 soariks per
minute. It follows, as a gereralisation, that any precipitator which
is operating at an znau; vower lcvel be;o that *equlr ed to causs

sparking is not being used to full advantage.

-
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STORAGE & BLENDING SILGS

RAW MEAL HOMOGENISING

To ensure continuous operation of the kiln
it is necessary to keep at least a few hours,
prefarably a feu days, stock or raw meal in hand,
On some plants several silos are provided for this
purpose leaving the homogenising siloc free to blend
material either direct from the mill or through
recycling from the storage silos. This can be a
distinct advantage on a site of variable materials.,

The modern homogenising silo is basically an
air agitated mixer with the floor being angled in
tuo sections from a centre trough which is also
angled from 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 material
to the pnuematic pumps below, The pads in the
sloping floor are arranged in a pattern of upto six
sagments around the floor area and are used on a time
cycle system to lift and blend the raw material by
air pressure, The timing of each '‘8low' can b3 set as
required alonguith time cycls. for, the whole six
segments, In betueen cycles a more moderate air 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).

CEMENT SILOS

Cemant silos are very similar except that
they are generally for 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.

MAINTENWNCE OF SILOS

Most 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
tuo items usually occur during construction before
the silo is put to use and are usually correctsd.
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Bull  CUkdvmior mALCTBYANCE

Belt conveyors once properly set up and aligned
should run trouble free for years if designed for the job.

Some times design is at fault i.e. under powered,
underwidth, underspeed and sometimes thin and weak
through lack of ply fabric.

Otherwise with other regular checks %o make sufe
the belt is tracking correctly {running in a central
position on its support rollers) and regular lubrication
at drive, tensioning pulley and all *troughing rollers
the;e is very little that can go wrong except through
acckdent or care-lessness,

Sometimes material finds its way on the return
side of the belt and it bBecomes necessary to fit a
seraping device in the form of a 'VEE' to remove and
prevent this material from running back to the tail
end tensioning roller and possibly sticking to both
belt and the tensioning roller. A build up of material
on drive or tension rollers can upset and even damage
the belt if left to build up indefidibtely.

On some inclined belts material tends to
run backwards from the dischatge chute with the eventual
build uo around thetail pulley and also on to the
underside of the telt and around tiie pulley. TIhis
can usually be corrected by fitting rubber skirting
at the bhack of the discharge chute. Material should
not , at any time, be allowed to build up around drives
or pulleys.

Belts sometimes suffer from surface wear and
the fabrlc begins to show through, The rubber manufac-
turers sunply a liquid solution which can be painted on

o/
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to such surfaces, when dry, and thus lengthen the

life of the belt, It also keeps moisture away from

the fabric and prevent strinkage of the belt., Strinkagzge
of the belt causes overtensioning with damage to drive
and tail vulley bearings and eveatual breaking of helt,

There there are heavy discharges, on to a belt,
impact rollers should be fitted under the telt, at the
discharge position, to preyent the belt sagging and
possilly cause spillage.

Sometimes a belt will track correctly when
empty and then tend to run to one side when loaded. This
is because 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 opoasite direction.
Sometimes conveyors are fitted with automatic self
ad justing rollers,

Most of the troughing rollers, today, are supposed
to be grease packed for 1life, but they still need to be
checked recularly to he sure that they are not jamming
up. Any faulty rollers cshould be replaced to prevent belt
damage.

It is custcmary, en many plants, to have at leasg
one good man engaged, full time, on belt maintenance and
ad justmwent, He is, usnally, also able to splice and
yuleanise the belts when required. On large pnlants with
Belt congeyorisation from the quarry, stacker and reclaimer
conveyorization plus all the plants general conveyors a
full belt cgoaveyor denartment is regquired.
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the stzse railways fo sustly the

U 3
cre tartioular desizn of wagon, The wagon must {if
aside the %innlaz struciure to within re=sonable
olerznces for clamaing down purposes,
uSt ke firmly elamued o2 tc its
oes its 180° turn to
ve

rai o] rd

discharge material into the hopper Below, On
modern units the clamping is done automatically aad
the tinpler will not revolve unless the wagon is
pronerly nositioned aad clamned,

At the drive end is fitted a part circle gear
or rack for two or three teeth over the 180°,
Although scme of the tipplers are still desizned for
a complete revolution and the gear or rack is 2
ccriolete ring.

_ The pinioa drive aad the gear or rack 2re, -
except for cover guards, usually ezpoced to atmosdhere

znd any cuszt which may be discharzed with the materials
( <20ends on how good the dust collacting system may bel,
“h2 nrimary gears ars usually eaclosed and runnlag in
cil,

e
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tulling ths wagon
There have teen many icdeas Jcor this operation out the
favoured one, today, is the simnle electric winech and

A

?
a langth of wire cabslie with a zcok cn the end ¢
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the wacong

M AT TTETANCS

Tipoler wagon rails must be kezt in their
correct alignment and level with the main line rails,
If they are below level, it means that wear has taken
olace on the tinnler circular rails and/or the suvrerting
rollers., This could he guite normal and can ke corrected
by smimming the rollers un., The tooth gap at the
pinion and circular gear should e checked when the
shimming is being done,

The ‘clamping units for the wagons must be
checked and kevt in good condition,

The eircular gear and pinion should be washed
with kerosene and regreased weekly.

Supporting rollers should te kedt clear of
material build up and given 3 few shots of bearing
grease weekly,

The orimary z2cr 3ox should te checked for oil
level weekly and oil cnhznsed every six months,

o/o




e -, e - ae :
Limi% switches nesd ghecking fer 2ust 2nd
. - P 33 PN b 3md Tep 2 -
girt and toscitle adjusimeat, at daily inaterwzls,
oy =} J 23 3 P
aleng with the scolenoid trake.

The wazoa positioning winca 1z usuallyr a
totally enclosed unit and only rec
of 0il every six months,

Wason tipplers are, generally, of asry sturdy
construction and give very little trouble if the few
points apove are otserved,

Wagon tipolers are exvensive units to 2uy and
to install and today where rail type wagons are used
the drop out bottom discharge desizn is usuvally more
preferanlg., The discharge rate and wagens per hour
rate is also much faster.
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COMORES3OR  MAINTENALCE

On a cament factory, two main typass of

comprsssors are used.

1. pISTON COMBRESSOR ¢

It (Sametimes air, sometimzs uater cooled)is us=d
generally where a head of air, usualiy 103 lbs/in?
is required to be stored in a receiver for the oper-
ation of pneumatic switches, valves and hopper gates,
air lancing etc, and also for clean air for

instrumentation.

1.1 This type of compressor nas many moving
parts and vhen in operation should be regularly

chezked for smooth running.

1.2 If the compressor is in good condition, and
adaquate 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 tims, it
should be stopped and first an examination of thne

air intake filter should be made. under dusty condi-
tions the air intake filter can block up very quickly
and nesds 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.




The spring will probably need replacing on,phé/uq;
valve but if ths comprassor has been running for
months without similar trouble,it is better to
change all plates and springs, the othars may be

ready to bresak at any time,

1.5 At this time, it will also b2 z good idea

to check the crankshaft bearings, the connecting

rod bearings, the lubricating pump and filter and
also change the crank case oil. 1If, after this,

the compressor is still unable to delivery full
pressure, it will be obviocus thz% the Piston Rings
are in need of attention or that there is a lesak

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 above problems,
and normal maintenance, can be carried out at any

time,

1.7 A manual is usually supplied with all
compressors and ths instructions for lubrication
water cooling and maintsnance should be strictly

adhared to.

2.0 ROTARY COMPRESSOR ¢

Aluays watar cooled is used mainly where
volumetric flow is required, with prassursas not,
usually, exceeding about 45 1bs/int (in the cemant
industry) for fluxing, blending (homegenising) and
pneumatic transporting of materials in powdered

form,
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2.1 This type of comprassor has anly one majer
moving part which is the bearing mountecd, rotor

Fitted with hard fibre flinger olzdss,

2.2 The blades slide into deep slots and when
tme rotor is revolving in its eccentric bore the
blades a-e centrifugelly foroced to fcliow ths bore
surface creating pockets which pick up tha air

from ona side of the pump and discharge it at the

other side,

2.3 Any pressura showing on'the discharge side
depends entirely uson 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 the tyse of Pumg is very
simple, The intake filtars are usually large oil

type and only require periodical washing and oil
change. (Oepending on dust and atmaospharic conditions).

265 The compressor is automatically fed with

oil from a drip feed unit which continugusly ludri-
cates the bearings and the rotor bore. It is
irportant that this lubricaticn unit is never allowed

to run drye.

2.6 I1f the compressor boTe is starved of oil the
fpriction of the sliding blades on the bore will

create intense heat, only in a few minutes. This will
carburise the blades which will then tear metal from

the bore before finally smashing up and seizing up.




Lack of uvater cooling will kring a similar result.

So, watch that lubricatsr and uater,

2.7 The rctor blzdes shculd be reglaced when
12.5 MF has been worn off the edges but should
normally last for six to eight months.

2.8 When an end cover is removed, it must be

replaced uith the same (shim ) gaskat thickness.

The rotor end cle=arznce is critical.
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REPCRT _ON
VISIT TO UPSCC 3ALLA
11 - 13 Jan'87

TEAM

UNIDO EXPERT MR L N WALLACE
NC8 EXPERT MR J P SAXENA

The plant visited, employs beth the wet
and dry process of clinker production. It operates
twuo streams of wet process consisting of Wet Raw
Grinding Mills having capacities 50 TPH each and
kilns (3.75 m dia x 135 m long) having capacities
600 TPD each., The other two streams of dry process
consists of Raw Mills each having the capacity of
115 TPH and kilns (4.2 m dia x 65 m long) of capacity
1200 TPD each. Ouring the visit a number of problems
were discussed including mining machinery and other
machinery at the plant site. ‘

Apart frém the following machinery problems,
the main problem observed is that of cleanliness.
Several f&gﬁgg 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. MINING MACHINERY 3

A new ropeway system is used to transport
rau material from the new crushing plant to old ropeway
bunker., It is felt that due to high gradient of 18°,
the system is susceptible to frequent breakdouns,
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The availability of old ropeway system
which transports crushed limestone to the plant
is also poor due to frequent breakdouwns.

It is, therefors, suggested that a strict
system of jubrication at the drive station and all
overhead pulleys should be followed to reduce ths

breakdouwns,
II. PROCESS PLANT MACHINERY
A. et Process

It has been pointed out that there is
excassive 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 of silos, the
mechanical system cannot be used in the present
situation, The remedial action suggested is to uss
closer pattern of air distribution system utilising
the reduced diameter pipelinesz thereby increasing
the air velocity.

‘Be Dry 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 low pressurse drop across ths
preheater cyclones was expected to be the main causs.
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During the discussion, it is ravealed that
due to low calorific value of coal an attampt had
been made to increase the primary, secondary and I.0.
(fan) air velocity to mest the process requirements,
8ut this, in turn, is nouw creating positive pressure

dounstream.

Since, it would seen that the present methaod
of burning has to be maintained, the anly way to even
things out is to speed up the ESP axhaust 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 uvas supplied by indigenous supplier. '

c/ Flushing of Weiah Feeders : The problem of
flushing of coal weigh feeder and also the Raw Meal
veigh feeder is being faced by the plant,

The coal weigh fesder is, in turn, being fed
by the twin screw conveyor. B8y 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 that the precision timed
screw conveyor are better choics, thus eliminating the
veigh 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.
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d/ Isolation of Raw Mills from Kiln Hot Gases ¢

for complata isolatian, it is suggestad that fully seal
dampers must be used in place of existing dampers.

e/ Girth Gear Lubrication System : The coal =aills,

kilns and taw mill of dry process plant have been
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 remedial mesasurs.

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.

r/ 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 coclina by Air Blower : The kiln shell
cocoling over the main burning zone by using air blower

has been suggested to improve upan the life of refractory
lining.

h/ Kiln feed F.K. Pumps and Prefeeders have the
problems of getting tripped frequently, This could be
due to the surges of material but could alsoc be due to
lack of power factor control,
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DALLA (DRY PROCESS) KILNS (POCR QUTPUT)

Whilst visiting the Dalla Plant site
(13th lJanuary 1987), it occured to me “hat although
poor guality coal is much to blame for the production
problems, of theses tuo kilns, the proolems may be
partially reduced by lowaring the % 200, of the
rau material, which would make for sasier burning.
This in turn would mean that primary air, seconcary
air and the 1.0. Fan gasas velocities could be
reduced, thus bringing the ganeral kiln operational
conditions back towards, something like, normal and
also reducing the pressure on tre 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 te

obtained, if it is burned properly.

When CaCO3 is reduced, it is very easy to
tgverburn' unless the fuel and draughts ars also
reduced or hopefully feed increased. This requires
very carefull kiln burning with continuous clinker
analysis and Weights taken until the correct optimums
are found., (Overturning will cause any tricalcium
silicates to revert back to dicalcium silicates).

1f the trial is successful the % CaCO3 could
be reduced even further and there will bound to be
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tsome! normalisation of the kiln's operational

performance, with increased production,

I did mention the possible improvement of ths
general operational conditions, by the reduction of
% CaC0x, to Mr Jain (Production Manager), whilst I
was at Dalle, -but he said that it had been tried and
that bad clinker was produced.

This can only be due to overourning since
there are many plants around the wsrld, burning and
producing good clinker at 74% and less in CaCOg. I
have exparienced this low CaCO3 clinker production
myself and was delighted with it, becauses of the
long life of the kiln refractory due to the 'Softer’

burning.

1 will admit that low calcium carbonates burning
can really test the skills of a kiln burner. 'Looking
up the kiln' becomes a most important and essential
factor since the control panel will have to be raset

from his, and the chamists findings.

THE POSSISLE RESULTS ¢

Increased kiln spsed )

Increased material fead ;

Reduced kcal/kg Incressad

Reduced draught production and

Reduced kiln gas pressures longer rsfractory
from I.0. Fan life.




TA3LE

AS CALCULATED 8Y ¢ OTTO LA3AKN (Germany)

% CaC0, in ths raw meal 74 75 75 77 78
4 Ca0 in the clinker - 63,17 64,40 65,64 65,87 68,11
KG Raw Material/KG Clinker 1.524 1.533 1.54% 1.550 1.558

KG Clinker/KG Raw Material 0.556 0G.552 0,643 0.645 0.542

It is obvious from these figures that

reducing the % CaCD3
Productivity regardless cf the exira fzed that

brings a natural increase in

can be put through the kiln,




'NARMADA  CEMENT CoMBANY
JAFARARBAD

27 - 31 JAN' 1637

1. : Aftar over four years since commissianing
the plant at Jafarabad, it was very pleasant to
visit the site, once maZle and find that due to goad
management and good maintenance, the plant is

running so well.

Except for an accidental fracture of two roller
tyra2s and roller head bearings, due to tTramp' iron
getting into the mill, the roller mill (raw material)
gives no trouble at all. The other tuo tyres, the .
table uear plates and casing liners are all original
after 4% years of operation. A larger and more
pouwerful glactro-magnet has now been placed over the
fesd conveyor to the rav mill., This should be quite
adequate for the removal of any futurs tramp iron,.

2. The cocal mill unfortunately is not giving such
good operational 1ife in betueen roller tyras and
turn table wear plate changes.

Oue to the poor quality coal, with its highly
abrasive ash content, the tyres and wear plates have
to be changed every three montnhs. There is very
1ittle time lost in renewing these items now that
Narmada Maintenance Staff have it listed s routine.




1
'

Qther problems wara mainly to do with ths

- @

kiln i.,e. ¢

A KILN 'UPHILL' THRUST ROLLER, FRACTURE OF
SOLID FORGINGS :

12 lilo piece right out

?
t
1
|
i
i
|
}

Has been welded

tern[)o‘farily

The roller was repositioned after welding,
but the kiln was adjusted on its riding rollers to
rest lightly on ths ‘'Ooun Hill' roller. An alarm
suitch has also been installed to give instant -
warning, to the operator, of any tendency for the

kiln to ride Uphill,

The Fuller Company will bse supplying a
replacement for the fractured roller,
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SEMINAR

O0PSRATION AND MAINTENANCE OF -
ROLLEE MILLS

(JAFRAZAD 27 - 31 3JanN'87)

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

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

A Speaker (Mr Naras) of 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, thers
was little or nothing, of roller mills, that he did

not cover,

The Narmada Manager (Mr Patsl) also gave an
excellent series of talks during the Seminar on his
own practical experience in the productive operation
and maintenance of toller mills, I also learnad yuite
a lot about roller mills cince my oun expsrience only
runs to installation and commissioning of such units,
There was a talk by an expert in lubricants ~ 7
and the use of lubricants since good lubrication 1is
the first, finest and cheapest form of planned preven-
tative maintenance knoun, I think this vas a valuable

part of the Seminar,

€9



W

There was an infcrmal sessicn w-en myself
and Mz Patel gave aut whatevsr informaticn that
wa could by guesticn and answer. mr Patel was able
to give more answers than I since, as prsvicusly
stated, my ocun experience uas mainly gained c¢cn

installation and commissioning.

Mr Shanmugam did an gxcallent job of
compering and managing the whols Seminar and I am
gure that it's success was due to his whole hearted
efforts,

NOTE ¢ I, spent considerable time looking for and
asking Narmada Engineers uwhere all the problems
lay. But I could not find any and uwas told
that there were no problems, (other than those
already solved).
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LESTER N. WALLACE
(UNDP PROJECT IND/84/020)
29 Dec '86 - 25 Feb '87

To
Dr H C Visvesvaraya
v Chairman & Director General &
Project Director
National Council for Cement and
Building Materials
New Delhi 110 049

Dear Sir:

puring 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 >f 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 1is primarily practical
maintenance and the planning of maintenance in relation to the
continuous processing of materials in the cement industry.

Amongst my writings youwill find one set of papers which
1 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 maintenance-wise.

I have put forward suggestions that may go towards solving some

. of the proolems, hut, an expert would need to live on the Dalla
site for months to really 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 maintenance staff at Jafarabad are
mainly made up of people who grew up with the plant as it was being
built.

Most of them hava also had previous experience in cement
or heavy engineering and this makes all the di“ference. The
success of any enterprise depends entirely on theexperience and
skills of its employees (practical experience is the all
important factor).

The cement industry has expanded raplidly over the last
thirty years but unfortunately the training o ogerational and
maintenance people has not kept up with this expansion.

I wonder what happened to the oid 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 benefit of some other
company.

This makes sense, up to a point, but if all cement
companies started a training scheme, regardless of how much tife 7.z
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

T2
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—3ezardless of the size or type of Ergizeering Installation,
whether it 5c light pracision production machinery or heavy
ccoen: zanufacturiar oaczinery, Good Housekeeping is a esic
essenti-! towsrds ihz icplemcmtation of pluosned preveative
ssintssance. ¢
Clean sachinery, claan apzroach roads, matlomys, alleyvays,
stairs etc makes for safer and sore congenial working eonditiums,
_easier inspection end safc lubricction.Maintenance of lubricatiom |
work earried out under dirty end dussy conditions will create
‘more and ercater problems far the futura.

Dirty mackinery is usually meglected machinery and only
reflects the lack of intersat shown Yy the people in charge.

A1l Bngineers vill egrce that good lubrication of sachinery

is the e:sizst and cheapest form of planned preventive
saintenznce, yet on meny engineering installations it is quite
common tc see drums of g;rme and 0il left open, to atmosphere,

+5

collectins dust, dirt and moisture. i
It is not surprising that "Break Downs’ occur vhen such "
carelessness is tolerated. o B T }
"Oilsindg'easessbmldbeuauédtrutEStuﬂudm~ 3
required ond in the right quantities for the particular - 4
lubricatiog job in band. * - - ‘:
A ;rea.sinc pouta should be ered clean bo'nro applm ",
grease. ‘ t._'.-":
A1l aroes around ol fillers should be wiped free of dust and ]
airt before removing caps or lifting ldds. - - o ;a;
C].un.linasa is the golden rule for ell lnh'icctim uﬂ Iill ' 'f
in most ccscs, ensure trouble free ru::ning for long porl.oa. ':*
Regulor and thorough inspection of all sections of the plast "T-:
snd machinery vill often prevent sajor breclkiarms. Listaning _:-'g

' for unuzucl noises, feeling for vibrations ar overbssting, -

s T.:‘.‘

looking for undue vear, checking oil levels and for gemeral - e
elmi.nml tshould 'all be part of ra;ular routine u-poctim. oo

logular inspoction r.l.ll teep thc En:l.nnr one Ju-y ahcod ' L
since hs vill be able to ta.h corrective action befon s
ll.tght tnult “ean grov uto a mJor probl-. e
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KAINTERANCE

JOB CARD

¥ith each Mastcr Card, thore will be a ' 'Pollov-up’ maintenance

Wigz ~ Yow Tlzzs, zanufacTurism isunlly SUPRLF 3S=e i12tally an
lubrzsztion azd aeintecince rocedura, Where thois iafsrmectiop is

not suppiied tte ?.nsince €=z ozly Szza bis schedulss an hia gem
imewledge 2ad sxporiencs, From thereon it 43 a actter of i2s3tallinag
a 3izple s2ysten of conirsl so thot the replacement of weerizg parcts,
the generzl meintuznance cnd the lubrication are carried out at the
specifivd time.

A grez=t decl of writizg hos becz dome on plizned preventive
mainterconce znd ils control xnd it is at this point thot the Bagizmeer
needs t0 be 208t careful ir sclectins his systenm to avoid =z-=king tke
waole thing so compliczted amd cumbersoge thot 1% becomes unwork-ble.
Pirst, as everjyore will cgxroo, thers must de the absolute rintoum

of peper work, therefare wc must sticx to besic cssenticis.

Secondly, th. systenm must not tic up an Engizeer who would be better
enzloyed om ocinténsnce work. ]

Thirdly the system must give 2 co=plete description of every -

iten of plext with its schedulced maintencnce periods and, groduslly,
a full description of cll.vcrk done, with meterials used. From which
will develop a full set of statistics for future plerming.

The initial instcllction of such a systez is the hardest part of tie
Job. Storting with the plont register it is neceasory to sumber and
iteaise all perts or ucits of plent =nd mochinery. This will, in omost
coses, peccessitote 'on the spot’ checkirg to find the more-relevant

. detcils, L little tecs work by the elsctriczl and mechanieal siaff i

¥ill mcke this ‘once in ¢ lifetime’ task muoh eesier. - ' ,
Once all the informstion of cn item of plant ar machinery hes been '
obtained, it ccn then be detziled cut cn the ‘Koster Card’ with its
gechznicel, eloctriczl and lubricotion maintenance frequencies.

Po avoid unnecessary duplicction of stoppoges, 211 motors should be -
included on the ccrd with the driven nnit so thet electro—goch :
saintennnce mcy bo planmed and earried out at the sage time. This' ' ~
requires the ceaplote co~ordination and co~operation of electrical '
&nd gechenic~l acinteaznce departments,

cerd on vhich will be entercd ell work nctu._uy ccrried cut on that
particular itm of plant or mackhinery, all utanals used and the
‘page of the man or men who hove done the 3ob. Th.‘.s card vill devolop
into & cooplete ond inveluable history sbect. S

The 'Job Card' is the anly travelling ecrd and will be issued to the
vorishope by the eclerk cantrclling the maintencnce systen. - ;
Ee wvill exanine his Mester C.rds d:ily aod from the colour eoding - . '
systen (sue aticched shoct) will kmow what meintenance work 1s !
scheduled for thc particulrr period, :
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Cuc whole system is so bosically sieple that once it is &n

2
”

Ee will take <he detz:ilz Jram the Mosteir Card i entar ilem om

the from: of the job crri wita the Sob ¥o. ar Coet, Coding Koo

The job cards will thez be issuwed to thc Superiztaendent concerzed

arcé he will enter the nz=c and clock muzber of the 2an who is o

do tks. jok.

The zzn wko does the job will eator the ti=e that he takes on tke

Jjob with azy relowent dercils o the front of the card.

On the back of the job card will bc entcrod zll itams of spores

cte drowz from thc stores ané siis will bz sigred.by the Storeieeper.
Vhen the jJob is completed, toe Superiztendcas will sign the -
job ccrd cpd returz it to tha clark comtraller of anintaenznce.

The sclerk will then enter all the detzils on the maintenarce

card and then pass the job cord to the accountancy depertment

for costing.

Except for the job cari the only prper Work necesscry, once
the systex is instczlled 1is a book rocording of cll  job cords
issued s0 that tkey mey de checked ond .crossed off as the job
1s comploted cné tac card returncé.

operction it almost choses. its own tcil. Vith the

sumbering of the machizes =nd items of plant =nd possible

esolour coding of the mcchinery itself ir rclation ¢o0 the

mrintenance pericds 'ﬂérycne on the site wil. understand

g, Tux SYSTTEM . ) . .
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BROWN GREEN TULLOW

BIATE

SACTCOTET  CAR S ITS TRAE TIITLT  CAvesAl ~gpnd

Soiriy ~nd Basly Mocovorence Schedul:se waiiz ase =ai=ly & R2%ter of ad riatgent

or lubricsiion althcusz recorded om tic Visual Card Jystes, shouid nor-ally he
a aatter of routize wiih a job card issusd Gty sie asupervisar concerzzi. The
Job cord will, ofcourse, still g6 to the comtrellor of the visuel cerd symtem
Jor reccrding.
Vgelly M-iotermzee Scredulze szould be hrougat forwerd on Morday of esch woek
by the visusl enrd coatroller =ud job cards issued cecordingly. The weekly
mintorance should be corried out cs soon o8 poseiblc czd tha cospletad job
cord returmod to th- controller for the recordin- of the details thereom.
ahould bde brought forwnrd, 28 close to ths
1at of tks manth =3 possizle, by the ccntroller.g-? joo ccrds issued cnd
processed in ¢ simil-> =momar 3 the weekly cords.
Sasxiexly Xosatenoge Scigduley should be s2t forverd in Jamuary -April -
July cnd October, =s closc to the 3st of each of tkosc momths as possiblc by
the Cagtroller and job cards issuad end processud in o similar zanner to the
wcekly =nd manthly corda.

should be brought forwerd in Jeruary and
July, as close to thc 18t of each of those conths, by the controller and
Job ccrés fasued ani rocessed cs cbove. )
Yeoxly Mointenoncc Schedules shoulé be brought forward, zs close to the fat
of Jam~ry as possiblz, by thc controller and job cards issued and processed
a8 cbove, ' . :

Down M-iptoraace 3 although there will be stundard i

meintenance procedure for the Kiln, its accessorics, ancilli=rics end T

euxilliaries there will =1so be a list of ertrc itams, to be checkod, or -
ZTecaive mrintennnce, waich the Chief Engineer, hns been compiling during S ¥
the ram of the Kiln. - '
At this time t¥c Chisf Zncinver, apert from his ususl intersst in the -
maintenance procedure, shculd sit with the card controllier to de sure that -
Job cards are {ssueé for every 1fen of plant, of which there might be the

- slightast doubt about, even remotely comnected to the Xilm.

!’heChiefhaneernhmldmocheckmjohsa.ndccrdatobemeths
work 4s <ompleted before the Job carda are rettmod to the controller for

-

mp1ck TIAHC ) i
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