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Abstract 

Name of Project : Streagtbmdag the NCB'a capability In prudllctlaa 
bJ "'lllmcemeat of the cement lndl•'7· 

Number c DP/IND/84/20 

POie tide : 11-10/B. F.spert In Promctlwlty hnpnnmnent 
tllroagb PNveathe Melaeenance. 

Arrangement : DINct .......... 

Braacll : c.n.. • ......., 

: To ......... tile tGl8I ~lwltJ feclGr la die 
.....,., ... die ......... ...... of die 
..... ... of die cemeul ...... , In lndla 
tllraagb .......... of tbe !U!!llDl.a C8lllN 
- Tbe Nadaml CGUDCll far c.em. and Ballclng 
Materlala (NCBM). 

: ffm••ng. of . ...... .......... 8Cbedulea 
and lmplemealatlaa of prewmch9 millllleNnce 
ICbedalel· and ......... la .a11ctec1 ...... cam.­.,..... 

: nruap team Wart db NCB ..it effecdtely 
clepoelng m ..... •ce lll'Ollleml and pmdacdwltJ 
COlllCnluti, farmalalte snsnmmee end 
medlodolodee ,.. lahlag die PNbleml ead 
lmprcn9 proclacd*1 and recommend ........ 
dartag Ylllta to -Cled cement warb, 

: 13da M8lda to Id: A..- 1981 

l!Dcutlte Office I Mlalla) of lndallrJ', ·ladle 
of the Oawnmeat 

P.lecadte Office I United Nllloal ............ DeNlopaw Orgeiil•Cloa 
of tbe UN UNIDO. 
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Among the parameters for productivity enhancement In the cement 

Industry proper malateaance of the plants plays a '¥e1')' vital role. 

From a financial point of view approximately lo«M. of a plants 

tum-oYS Is apeat on maintenance and the best udllzatloo of these, 

often large mma. Ima become eaentlaL 

From a teclmlcal point of Ylew efficient maloteaance of a cement 

plant today will not only deperid on ordlW'1 mechaalcal. electrlcal 

and procealng teclmlqw, but mo on the me of modem management 
.,.cema both fer production and maintenance., where pre¥mtlve 

malateaance Is an Integrated part of these 171tems. 

An' opdmlzed, fully Implemented and utlllzed PM-cyatem can reduce 

repair costs by 10 to l511J and Improve the run-factor by • further 

10-12%.. 

From the plant visits It was learned that the concept.· of modern 

maintenance management bad been recognised at many plants although 

It Is not ,et fully lmplemenced. 

1be maintenance ICanderd of the plants was generally of m accepcable 

IC8Ddard althougb It caulcl vary. The bomekeeplng .. ftr)' good In 

eome plaau, but In ge11S81 there Is room fer Improvement. 

The plant producclon targeta were In a munber of cuea not met, 

being hampered by a low avallablUty of the production untu. To 

eome extent this Is camed by fecton ouulde the control of the 

planta e.g. power and fuel lhortage. Amongat the other realOlll 

wtJch can be mentioned are chip and proce• problems md lack 
of maintenance. With the exception of a few planta which are already 

perf ormlng very well the run-factor lhould be Improved and IUblllaed 

In the range of 85% of the tlm~ &:vallablfl. 
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1be prewntlve malntenanee COIJCept Is adYanclng at all the plants. 

1be degree of Implementation Y8rles from the bare minimum to 

a few plants working on computerised SJStem& In general It can 

be said that the Interest ulata and that further aclYlce In the future 

will be eought by the plants. 

RECOMMENDATIONS 

In order to aalat the cement lndultry ~ matters related the 

maintenance, Including preventive malnten&l'CP, expertise lhoa!d be 

aYBllable at NC8 In the followlng ftelds : 

Plant Data Bue where cletallecl technical Information on 

production units lnltallecl Is complied. 

Plevendte Maintenance Data Bue wblcb coaca•m all 

pnM:Ddve maintenance data for units Installed. 

Computer baled maintenance mmgement .,.cema Including 

PM-system and Inventory Control system. 

Computer apeclallata able to advice cement plants on bard 

and eoftware questions both In relation t"'! flnt-tlme usen 

where EDP ltl'8tegles lhoulcl be made, • well a to plants 

where compablllty to emtJng ay1te1111 It toplcaL 

Consultancy and Implementation aalltanCe at plants, 

especially of PM-lyltema. 

Eucutlon of non-deliructlve eating bued on advanced 

equipment. 



( 

: 6 : 

Mechanical monitoring and maintenance of kilns and coolers 

covering kiln ovallty and alignment, kiln suppons. thrust 

device and drive. 

Refractory Unlng of ldlm and coolers. 

Trouble lboodag connected with specific maintenance 

problems and repairs. 

INTRODUCTION 

The advisory Mllgnment In India was organised by UNIDO under 

project No: DP/IND/84/20 the aim of which Is to strengthen the 

National Council for Cement and Building Materials (Nee) capeblllty 

In proclucdYlty enbancP-ment of the cement Industry. 

Bated on a letter of appointment Mr PaUe 8arnkob was elllgne.d 

to work fer three months, later steaded to ft"Ve moatbl aa m expert 

In proclucdYlty Improvement through pnm:ntlve maintenance and 

In accordance with job delcrlptlon 11-10/B under above-mentioned 

project munbw. 

BACKGROUND INFORMATION 

1be cement lnduttry In India comprllea today uf 10me 94 cement 

ptanu with m Installed annual capacity of app. 40 million toanea. 

1be production potential CD11111t of plants udllllng wet. 1e111l-wet 

aa well • dry proce11 teehnlquea and baa been commllllonecl over 

the laat 50 ,ean. Howeftr, the majority of the production II from 

modern, large dry proc911 unlu lllltalled OWi' the ... 10 yeen. 

At all ereaa of IOt:lety depend dlrecdy or lndlrcdy oa the aYallablllty 

of cement at any time It II eaentlal that the cement plant operate1 
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efftdently and as economical as possible In order to meet the demand 

and competition from the world market. 

It bas been pubUsbed that the aYerage capacity utilisation at present 

la 75 percent, and that an IDcrea9e of 10 percent above this level 

will result In a caosldNable mdonal saYlng. 

1be programme was lftP8l'8d In edYance by NCB and the acdYltles 

Included were : 

A. lntruclucdon to the project. 

e. Papen on preveadve- maintenance presented by the expert. 

c. Vllltl to aelectecl cement-:plaats. -

During the weeb 811, 812 end 813 areas under A and B were covered 

., the plant Ylllta were undertaken during the weeb 814 to 830 

lncl1llhe. For plant reporta refers to ..,.,..te teedon. 

~ recem ,.n- the atdtude ·to tecbalcal malnteunce baa cbeaged 

dnldcally. While formerly repeln and the repllicement di faulty 

part1 were narm.U, Giiiy andertaken when neceilllcaced by breakdcnnl, 

the adY8nced cec:haologJ applied In rational producdon plentt c-.allt 
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Systematic malntenanOe Is baaed oo the following par11<1rneters~ 

Maintenance policy 

Adjusted malnteoance organlsadcn 

Coaslwtent allocatlon of ruponslblllty/~utbodty 

Highly qualified penonnnei 

CoatlnulJll5 tram:ng 

Nec!ll~ tools 

Pfas- woddng fadlldel 

Good eavlrcJ'.u' .. tent 

Cordawal follo1lf-up on ~ med 
Releftlrt .,.cemn 

In the preamt lltuaUon -emphasis shall be on releYant systems amongst 

whlc:b the followlng .an be noted: 

Plant register 

Prewmthe maintenance IJ1UAD 

S.-'e-PBIU system 

Job ayltem 

Badget end cast IXit1tl'OI ""8m 

If tbe9e l'Jlte• S'l8 ln•.e!'faced they form 11 mal:itemmc:e tool ~Jcll 

can 8IRlt Sn tM follcnW4J areec 

Remembering aJl the maintomDCtt. ~ 

• QJlecdng tbt? jobe Ir.to practical groupe aru! wiping 

retpOllllblllq roe Job gn1up1 

Prmcllag t!'te mleYtoic ~.l which pla;wng and budgeting 

f1.etUtt. 
Colleetlng all relewnt ~alnten~tnoe Snformatlon In a 

.,.um~ way 
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Stq>p!ylng the personnel with sufficient Inf onnatlon for 

pei;'forntlng tr~ Job 
P!annlng Wld schedt.lllng of the maintenance work, hereunder 

the prev .. ~ntlve m'lintenace. 

Pzm'el'tl~ malnten&nce means the tmplc.nentattou of ayate1r.uti~ 

mutlnes for l~don, lubrication, ~ and condltloo checklog 

of ali machCnery end lnstallatl(\JlS lncltdng clectrlcal equipment and 

IMtl"Un~(I ~'T:3talled at 8 pJant. The ~ .. to redUOP. non-ptanned 

3topS, breakclo,.-ns ~ e:mcrmal wc-...r and to pro'.r1de & sound t.-...se 

for p!anned melntenaner .. 

It Is recognised that the full e:rect of a ~vent:'!ir 11&aiu:enance 

programme cannot ~ obtained tmtll the condition \lf tt4} p!wit t-..aa 
been brought up to a bliil leveL · · roe extent' to w:dch ;x-evenCve 

maintenance procedures should be Introduced normdly (f.,,peiw:!s on 

the required production capadcy and the c!Ured life of the 

equipment. However, a certain degree of pre·ftmtlve maintenance 

· 11 always needed to avoid cmtly breakdowns and to ensure that the 

plant compiles with environmental and aaf e-ty regu]atlcms. 

11le preventive malntenanee functions eucb as deaning and luhtcatlon 

are by nature very dmple and no drut1c changm en th~ work have 

taken phce for many yean. 11le execution of the functions aiming 

at establllhlng the mechanical coacUtlon of a complete Wilt and/or 

components of eame e.g. fan, bearings. gear box or drive, have on 

the other hand changed drastically In recent yeen. Earlier the 

Inspection of thele pmU dependei1 oa, or was rescrlcted by, the 

human factor for determining their ~tlon. However, parallel 

with the technical development of machlnel, especially with regard 

to complexity and aoptUtlcatlon lmtroments for non-destructive 

testing, have allO been developed. 
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For modem condltioo monltuclng today are used Instruments such 

88 

fleld Balancer and Vibration Analyser 

~ Pulse Meter 
Ultrasonic Unit 

Ultracdc i',aw Oetector 

Ccaomet"1' 

St.o-.cope 

Thermometer - PJrometer, lnfrmed bued 

A7>Ja1 meuurlng equipment 

in&tnomecer 
Kiln lheU aY811ty IDltumeat 

Uwdng mlgratloa lmtn!ment 

Kiln ollgment methods 

OU Testlng Unit 

Newest In the line Is a data~er, wbk:h Is a small, portable f 
micro-computer baaed lmtrumeat whlcb CIJD record and store a number 

of Ymicus llgnala oormally obtained . from cllfferent specialized 

lnltrameate. When uecl In coanecdon with a PC computer the atgnals 

can be anal)'led aod evaluated. 

A .,.._i.., -- 1J1fem (PM-.,.aml II bued on the I 
followlnP' lnformadon being avallable : 

&lie techalcal ~formation of unite lnltalled 

Preventive Mslntenanee Information 

The compnnentl/f•mctlona of a PM IJ'Cem• ere ballcally : 

Plant reslltel' 
PM Oata &38 
pr..1 maintenance scheduling and feedback function 

• 
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Machine history and fault analyse functions 

Work order function 

The operation of a PM~em requires dist all machines and other 

equipment are !ndlvldually Identified along with their phJllcal location 

In the plant. To obtain this a CDdlftcatloa 1J1tem mmt be used 

wbk:b specifies the clepartmenta In the plant 81 well as the location 

of the Individual machines. The codification 171tem can be used 

everywlaere wbent there la a aeed for preclle teclmlcal communication 

e.g. flow-eheett, laJOUt drawtr.p. coatrol panels, motor Usu. spare 

parts system etc. The c:odlflcatkm 1111111ber lhould be Implemented 

pbyalcally throughout the plant. 

PM data'bale 

The PM data hue mmt contain all releffllt pnnmtlve maintenance 

data for each unit to be covered by the PM-eyatem. The oompllatloa 

of this data should be hued OD t.W. aappllftl'll fnatrucdor.a 88 welt 

as the plant's own data. It muat be updated, In acc:ol'dance with 

experience gained through the PM-eystem. 

i Scheduling of the plant's preventive maintenance Jobe, Le. dally/weeky 

determatlon of the preventive maintenance Jobi that are due for 

execution, · outputting these In efficient warklllta and back-reporting 

their execution and any faults detected. 

Scheduling parameters would be 1 

Job period 1tatln3 how often the Job lhoulc.t be done 

When the Job was last done 
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When the job Is due next dme 

Where the Job abould be done 

What lhould be done 

Who lhould do the Job 
How the job lhould be done. 

'l 1be job Data elaborated with them lhoulcl be med by the PM-penoanel 

for exec:Gdon and feedback. 

I 
I 

The faults detected on the valous units must 

this function. The same ap_pUes for any repair work carried out 

where specific 1nformatlon on cause of fault, repalrwork done, 

manpower- and time as WP.ll as spares- used tbould be ltated. 

The lnformadoa can be analyaed from Y811oua angles and the results 

uel for updating the PM-data_ bale and Initiating posalble remedlal 

steps. Plant a'1811ablllty for production can mo be calculated trom 

the recouls. 

A PM...,atem will only prove effective If die taebn'oal contents, 

uecutlon of the work, feedbact and updating II done to a high 

standard. The system mUIC be well dck'lUIDented and the flow of 

papers and Information must be llmple, easy and fut. 

Ewn at a amall cement plant the IChedullng, preparation of llsta, 

feedbac'c and updating ls a very time C0111UJDlng work becaUle of -
the large eniount of data to be handled. In larger planta where 

coordlnatloo to other administrative ayatema ls a necealty a manual 

PM-eyatern not Is f eaalble. 
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At present time It can only be recommended that top priority ls 

gl~ to computer based PM-systems, which later can be Interfaced 

with other systems and be pan of a modem management system. 

~ve maintenance work la cbaracterlzed as various forms of 

lnspectlom and controls of the units condition. Any repairs resulting 

from the feed back from the PM~m can be regarded as planned 

maintenance work and bandied by another aectlon under the 

maintenance depertment. Only by mearis of previously mentioned 

system IUCh as 

Work order system 

Spare pan system 

Budget and cost control system 

can an overall coordination, planning. apareparts requirement, cost 

co11trol etc of the maintenance work be achieved by the maintenance 

department. 

In cue these l)'ltems are not Implemented eome of the functions 

from the work order system should be Incorporated In the PM-system 

eo also planned repair work can be followed. 

~~ 
Baled on the Ideas for preventive maintenance the papen pretented 

emphulzed .;. 

Maintenance objectives 

Maintenance aspects 

Preventive maintenance functions 
'J 

Preventive maintenance data_base <--

Preventl\·e maintenance work lists 2 
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Preventive Maintenance Implementation at a plant : 

Motivation 

Decision 

Additional arear : 

Workshop offtce 

Planning 

lnst:umoents 

Computerized Management Maintenance : 

Plant register module 

Preventive maintenance module 

Spare part module 

Job system 

1be atructure of the papers presented on the preventive maintenance 

can be seen In the appendix No 2. Each aubjecc was Illustrated 

by means of overhead projection slides, slides, brochures and In certain 

cues. lnltructlons from dlf f erent suppllen. Wherever possible the 

training documentation was reproduced and handed over after each 

session. 

The ecope of thla pan of the programme had a dual purpoee. Firstly 

to establta.'1 and ensure that all team members were fully aware 

~f the most commonly used terminology within the area of ... eventlve 

malncenance prior to the plant visits, wherP. thls would be the main 

topic to be dlacuseed. Secondly to form a eound and unlf orm b8le J 
for dllCUlllons on computerised maintenance systelDI to be developed 

by NCB. 
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The subjects dlacuued were later followed up during Ylslts to the 

plants, -. where the practical aspects of acquiring and Implementing 

of administrative syatems for registration of plant data, preventive 

maintenance and spare parts were discussed at management leveL 

In this way both the theoretical and the )X'8Ctlcal aspects have been 

dealt with by all teem members. 

& for the computerized management maintenance dlacusalons, tbeee 

have concentrated on the abovementloned 4 modules, these being 

the. llaalc ones for modem management of heavy Industry. 

The areas of 971tem auney, main menues, sub JDenues and functions { 

have all been dlacusled with the ~ In order~ lnldate work along 

the lines at the NCR. 1be clear object Is to offer a computerised 

maintenance syltelD as a &er'Vlce package to the cement Industry. 

The achedule for the plant visits Is listed below : 
Appendix 

Week 814 • Ramakrishna Plant, Andhra Pradesh 3 • 
Prlyadhanlnl Plant, Andhra Pradesh 4 

Week 815 • Shree Cement Ltd., Rajasthan 5 • 

Week 817 • Narmada Cement Works, Gujarat 6 . 
Magdalla Cement Worlcs, Gujarat 

Week 818 Awarpur Ce"Dent Works, '~':lbaraahtra 7 
Manlkgarh Cement Co., Maharashtra 8 

Week 819 Sankarnagar Cement Works, Tamllnadu 9 

Sankarl Cement Works, Tamllnadu 10 
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Week 820 Modi Cement Ltd.. Madhya Pradesh 11 

Gujarat Ambuja Cement Ltd., Gujarat 12 

Cement Corpn tPf Gujarat Ltd, Gujarat 13 ( 
Week 825 

Week 826 ACC. Wadi Cement Worts. Kamataka 1.f 

ACC. Sbababad Cement Works, Kamataka 15 

. The Uttar Pradelb State Cement Corpn. • Week 827 

Chtmar Cement Works 16 

Churk Cement Works 16 

Dalla Cement Works 16 

Week 828 . . Diamond Cement Ltd., Madhya Pradesh 17 

Lakshmi Cement Ltd.., Rajasthan 18 

The plants were Ylslted. by the writer accompanied by different 

officials from NCB. thus normally fonnlng a team of 3. The 

procedures followed at each plant visit were : 

Plant Report! 

Introduction to Plant Management 

Joint Inspection of plant with maintenance 

management offldals 

Discussion of observadons 

Specific ateaS/problems at the plant 

Recommendation from team 

Paper on preventive maintenance. 

After each plant visit the visiting team prepared a repon, which 

was eent to the plant. a copy of each II encloeed here. 
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The reports have been made In accordance with the following pattern 

Summary of main oonclu*>ns 

Introduction 

Background Information 

Findings and Observadoos 

- Conclusion and recommendations 

The type of plants Ylslted ranged from old to new ones, mall to 

large capacity. and eome working with wet process and the remainder 
dry process. This range of plant tJpea revealed many cUfferent typeS 

of problems exlsdng within the cement lnclostry. 

I take this opportunity to aprea my llncere dumka to Dr H~ C , l 
Vlsvesvaraya. Chalrmm and Dlmctor General and _Project Director, 

and all the staff at the National Council for Cement and Building 

Materials with whom I have worked for lbe good cooperation, 

hospitality and f rtendly lplrlt extended to me during the mission 

here. 




