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OPERATIONMANAGEMENT

UNIT1

operationmanagement
Operationmanagementistheprocessinwhichresourcesareconvertedintomoreuseful

productorservice

Operationmanagementreferstotheadministrationofbusinesspracticestocreatetheright
thehighestlevelofefficiencypossiblewithinanorganization.OM isconcernedwithconverting
materialsandlaborintogoodsandservicesasefficientlyaspossibletomaximizetheprofitof
anorganization.

Natureofproductionandoperationmanagement

 Itdealswiththedesignandmanagementofproducts,processofservicesandsupply
chains.

 Itconsiderstheacquisitiondevelopmentandutilizationofrecoursesthatfirmsneedtothe
goodandservicestheirclientwant.

 ThepurveyOM refersfrom strategictotacticalandoperationallevels.

 Representativestrategicissuesincludedeterminingthesizeandlocationofmanufacturing
plant,decidingthestructureofservicesortelecommunicationsnetworkanddesigning
technologysupplychains.

 Tacticalissuesincludeplantlayoutandstructure,projectmanagementmethods,and
equipmentselectionandreplacement.

 Operationalissuesincludeproductionschedulingandcontrolling,inventorymanagement,
qualitycontrolandinspection,trafficandmaterialhandlingandequipmentmaintenance
polices.

Scopeofproductionandoperationmanagement

BasicallyOM isgeneratetocustomersatisfactionatoptimum costassuchthesearecertain

longterm strategicanddecisioninvolvedinfluencingsubstantiallywholesystem.

 Productionselectionanddesign.

 Choosingtherightproductkeepingmissionandoverallobjectivesinthevalue.
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 Designtheproductwhichgiveenoughfunctionalvalue.

 Processselectionandplanning

 Takingdecisionabouttechnology,machineandequipment.

 optimizeoutputfrom agivenprocess.

 Facilitieslocation

 Commitsusforalongtime.

 Itshouldasforaspossiblecutdowntheproductioncost.

 plantlayoutandmaterialhandling

 Arrangementofmachineandplat.

 Shouldnotbeoverlappingduplicateflow.

 capacityplanning

 Procurementofproductiveresources,capacityisplannedforshortorlongrangesome
tools to help capacity planning are managerialcosting ,learnig curves ,leaner
programminganddecisiontrees.

EvaluateHistoricalperspectiveofoperationmanagement

THEHISTORICALEVOLUTIONOFOPERATIONSMANAGEMENT

Systemsforproductionhaveexistedsinceancienttimes.Theproductionofgoodsforsale,at
leastinthemodernsense,andthemodernfactorysystem hadtheirrootsintheIndustrial
Revolution.

TheIndustrialRevolution

TheIndustrialRevolutionbeganinthe1770sinEnglandandspreadtotherestofEuropeandto
theUnitedStatesduringthe19thcentury.Priortothattime,goodswereproducedinsmall
shopsbycraftsmenandtheirapprentices.Underthatsystem,itwascommonforoneperson
toberesponsibleformakingaproduct,suchasahorse-drawnwagonorapieceoffurniture,
from starttofinish.Onlysimpletoolswereavailable;themachinesinusetodayhadnotbeen
invented.

ScientificManagement

Thescientificmanagementerabroughtwidespreadchangestothemanagementoffactories.The
movementwasspearheadedbytheefficiencyengineerandinventorFrederickWinslowTaylor,
whoisoftenreferredtoasthefatherofscientificmanagement.
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Taylorbelievedina“scienceofmanagement”basedonobservation,measurement,analysisand
improvementofworkmethods,andeconomicincentives.Hestudiedworkmethodsingreat
detailtoidentifythebestmethodfordoingeachjob.

Tayloralsobelievedthatmanagementshouldberesponsibleforplanning,carefullyselectingand
trainingworkers,findingthebestwaytoperform eachjob,achievingcooperationbetween
managementandworkers,andseparatingmanagementactivitiesfrom workactivities.

HenryGanttrecognizedthevalueofnonmonetaryrewardstomotivateworkers,anddevelopeda
widelyusedsystem forscheduling,calledGanttcharts.

HarringtonEmersonappliedTaylor’sideastoorganizationstructureandencouragedtheuseof
expertstoimproveorganizationalefficiency.Hetestifiedinacongressionalhearingthat
railroadscouldsaveamilliondollarsadaybyapplyingprinciplesofscientificmanagement.

HenryFord,thegreatindustrialist,employedscientificmanagementtechniquesinhisfactories.

TheHumanRelationsMovement

Duringthe1930s,EltonMayoconductedstudiesattheHawthornedivisionofWesterElectric.Hi
studies revealed thatin addition to the physicaland technicalaspects ofwork,worke
motivationiscriticalforimprovingproductivity.

Duringthe1940s,Abraham Maslow developedmotivationaltheories,whichFrederickHertzberg
refinedinthe1950s.DouglasMcGregoraddedTheoryXandTheoryYinthe1960s.These
theoriesrepresentedthetwoendsofthespectrum ofhowemployeesviewwork.

DecisionModelsandManagementScience

Thefactorymovementwasaccompaniedbythedevelopmentofseveralquantitativetechniques.
F.W.Harrisdevelopedoneofthefirstmodelsin1915:amathematicalmodelforinventory
ordersize.

Inthe1930s,threecoworkersatBellTelephoneLabs,H.F.Dodge,H.G.Romig,andW.Shewhart,
developedstatisticalproceduresforsamplingandqualitycontrol.In1935,L.H.C.Tippett
conductedstudiesthatprovidedthegroundworkforstatistical-samplingtheory.

Duringthe1960sand1970s,managementsciencetechniqueswerehighlyregarded;inthe1980s,
theylostsomefavor.However,thewidespreaduseofpersonalcomputersanduser-friendly
softwareintheworkplacecontributedtoaresurgenceinthepopularityofthesetechniques.

TheInfluenceofJapaneseManufacturers

AnumberofJapanesemanufacturersdevelopedorrefinedmanagementpracticesthatincreased
theproductivityoftheiroperationsandthequalityoftheirproducts,dueinparttotheinfluence
ofAmericansW.EdwardsDemingandJosephJuran.

Thismadethem verycompetitive,sparkinginterestintheirapproachesbycompaniesoutside
Japan.Theirapproachesemphasizedqualityandcontinualimprovement,workerteamsand
empowerment,andachievingcustomersatisfaction.
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The Japanese can be credited with spawning the “quality revolution” thatoccurred in
industrializedcountries,andwithgeneratingwidespreadinterestinleanproduction.

TheinfluenceoftheJapaneseonU.S.manufacturingandservicecompanieshasbeenenormous
andpromisestocontinuefortheforeseeablefuture.Becauseofthatinfluence,thisbookwill
provideconsiderableinformationaboutJapanesemethodsandsuccesses.

TYPESOFMANUFACTURING/PRODUCTIONSYSTEMS

Production

Productionisthebasicactivityofalltheindustrialunitsproductionistheprocessbywhichraw
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materialandotherinputsareconvertedinfinishedgoods.

Productionassystem

Productionsystem :- Toconvertasetofinputsintoasetofdesiredoutputs.

Conversationsystem :- WhereInputsareconvertedintooutputs.

Controlsystem :- whereaprorationoftheoutputismaintainedforfeedback

toprovidecorrectiveactionifrequired.

TypesofProduction/Manufacturing

Theproductionsystem ofacompanymainlyusesfacilitiesequipmentsandoperating
materialtoproducegoodsthatsatisfycustomersdemand.Theclassificationofproduction
system issummarizedbelow.

Flowshopsystem :- Thesystem isastraightlineflow.Heretheoutputofone
operationbecomestheinputofthesubsequentoperation.Herethe
problemsfacedaremachinerymaintenance,raw materialfeeding
balancedworkload.Ex:-bottlingfactoriesmassproductionof
clothing…

Jobshopsystem :- This shop accepts the order from the customer and
executivestheworkaccording.Itdoesnothaveitsproductwin.
Theproblemswerenoshortprocessingtimesimulationtechniques
arehelpfulltorectifythem.Ex:-FurnitureCompanyandmachine
manufacturing….

Batchmanufacturing :- A batchofcertainqualityismadeonmachinethesame
machineisusedfortheirproductmanufacturing.Theproblems
herearedecidingthesizeofproduct,schedulingtheproduct.Ex:-
pharmacycompanies…

Projectsystem :- Aprojectrequiresaprocessofcreatingacomplexoneofa
kingproductorservicewithasetofwelldefinedtasksintermsif
resources required and time phasing. Ex: - constructions,
fabrications,ships&aeroplainmanufacturing….

BetweenProductAndServicesOperations

Basics Goods/products Services

Production TimeSpeed Spontaneous
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CustomerInvolvement CanBelow High

Standardization PossibleAllowed OnlyForRoutineServices

FacilityLocation NearSupply CloseToCustomer

FacilityDesign ToEnhanceProduction
ToAccommodatePhysicalAnd
Psychological Needs Of
Customers

Scheduling AsPerCompleteDates AsCustomersInterests

Inventory RawMaterials Personnel

QualityControl Fixed VariedQualityStandards

QualityObjective ‘0’Defect ‘0’Defection

WorkerSkills Technical
Interaction Communication
Skills

TimeStandards Tight Loose

CapacityPlanning Average Fluctuating

Duties and Responsibility,Role ofthe Production And Operation

Manager
DutiesandResponsibilityofProductionManagerinManufacturing

 Planningthegeographicallocationofthefactory.

 Purchasingproductionequipment.

 Layoutofequipmentswithinthefactory.

 Designingproductionprocessandequipment.

 Productdesign.

 Designingproductionworkandestablishingworkstandards.

 Capacityplanning.

 Productionplanningandscheduling.



7

 Productioncontrolling.

 Inventorymanagement.

 Supplychainmanagement.

 Qualitycontrol.

 Productionequipmentandmaintenanceandrepair.

 Measurementandmonitoringofproduction.

 Industrialrelations.

 Healthyandsafety.

 Staffselectionandliaising.

 Budgetingandcapacityplanning.

RoleoftheProductionAndOperationManager

 Takepartinstrategicdecisionmakingofthecompany.

 TakepartinimplementationandofERP(enterpriseresourceplanning)inthecompany

 Automateprocessastherequirementofthecompany.

 EnhancetheR&Deffectindevelopingselfrelevantnewtechnologies.

 Reducelagimplementationofprojectduetoincreasedcompetition.

 ProjecttheenvironmentbyimplementingenvironmentandpollutionNormsestablishedby
theGovt.formstimetotime.

 Actasmemberoftheconcurrentengineeringteamsinnewproductdesignandoldproduct
development.

 Givemoreattentiontotechnologicalmanagementinviewofjointventuresofmultinational
companieswithdomesticcompanies.

 BeaninternalqualityauditorinqualitycertificationperformingsuchasISO9000andseries
ISO14000.
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UNIT-2

PRODUCTIONPLANNINGANDCONTROL

Productionplanningandcontrol(PPC)isaterm thatcombinestwostrategies:productionplanningandproductioncontrol.Inthe
manufacturingworld,productionplanningandcontrolaredefinedbyfourstages:Routing,Scheduling,Dispatching,andFollow
-Up.Thefirsttwostagesrelatetoproductionplanningwhilethesecondtworelatetoproductioncontrol.

TheFourStagesofProductionPlanningandControl

Routing
Thefirststageofproductionplanningistodeterminethepathofproductionfrom rawmaterialstofinishedgoods.Here,you
willdeterminetheequipment,resources,materialsandsequencetobeused.

Scheduling-

Thesecondstageofproductionplanningistodeterminewhenoperationsarescheduled.Here,thegoalsmaybe
toincreasethroughput,reduceleadtime,orincreaseprofits.Manystrategiescanbeusedtocreatethemost
efficientschedule.
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Dispatching-

Thethirdstageofproductioncontrolstartswhenproductionisinitiated.Thatis,whentheschedulingplanis
implemented,materialsandworkordersarereleased,andworkisflowingdowntheproductionline.

Follow-Up-
Thefourthstageofproductioncontrolsistodeterminewhetherthereareanybottlenecksorinefficienciesinthe
process.Here,youcancomparethepredictedrunhoursandquantitieswiththeactualvaluesreportedto
determinewhetherprocessescanbeimproved.

GANTTCHART

AGanttchart,commonlyusedinprojectmanagement,isoneofthemostpopularandusefulways
ofshowingactivities(tasksorevents)displayedagainsttime.Ontheleftofthechartisalist
oftheactivitiesandalongthetopisasuitabletimescale.Eachactivityisrepresentedbyabar;
thepositionandlengthofthebarreflectsthestartdate,durationandenddateoftheactivity.
Thisallowsyoutoseeataglance:

 Whatthevariousactivitiesare
 Wheneachactivitybeginsandends
 Howlongeachactivityisscheduledtolast
 Whereactivitiesoverlapwithotheractivities,andbyhowmuch
 Thestartandenddateofthewholeproject
Tosummarize,aGanttchartshowsyouwhathastobedone(theactivities)andwhen(the

schedule).

AsimpleGanttchart
Advantages:
1.Thisisasimpleandveryinexpensivemethodandcanbedevelopedevenbysupervisorystaff

withsomeamountoftraining
2.Thesechartsclearlyshowthedecidedtimeandworkschedulesforeveryjob
3.Monitoringandcontrolareeasierandcanbedonewithinaminimum timeframeandatthe

lowestcost
4.Thesechartscanbechangedandupdatedquicklyatalowercost
5.ThereisnoneedtodevelopthecustomizedGanttchartboardsasthestandardchartboards

areavailableinthemarket
Disadvantages:
Inspiteoftheabove-mentionedadvantages,therearecertaindisadvantages.
1.Theydonotshowjobinterrelationshipsandinterdependence
2.Costimplicationscannotbeshown
3.Withthesecharts,itisnotpossibletodepictotheralternativesforprojectcompletion
4.Theshapeandform ofGanttchartscandifferaccordingtothenatureoftherequirement.
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ShownbelowisaverysimpleGanttloadchart:

ProductionSystem inProductionandOperationManagement
Theproductionsystem ofanorganizationisthatpart,whichproducesproductsofanorganization.It

isthatactivitywherebyresources,flowingwithinadefinedsystem,arecombinedandtransformedin

acontrolledmannertoaddvalueinaccordancewiththepoliciescommunicatedbymanagement.A

simplified production system is shown above.The production system has the following

characteristics:

Productionisanorganizedactivity,soeveryproductionsystem hasanobjective.

Thesystem transformsthevariousinputstousefuloutputs.

Itdoesnotoperateinisolationfrom theotherorganizationsystem.

Thereexistsafeedbackabouttheactivities,whichisessentialtocontrolandimprovesystem

performance.

ClassificationofProductionSystem

ProductionsystemscanbeclassifiedasJobShop,Batch,MassandContinuousProductionsystems.

JOBSHOPPRODUCTION

Jobshopproductionarecharacterizedbymanufacturingofoneorfewquantityofproductsdesigned

andproducedasperthespecificationofcustomerswithinprefixedtimeandcost.Thedistinguishing

featureofthisislowvolumeandhighvarietyofproducts.

Ajobshopcomprisesofgeneralpurposemachinesarrangedintodifferentdepartments.Eachjob

demands unique technologicalrequirements,demands processing on machines in a certain

sequence.

Characteristics

 Highvarietyofproductsandlowvolume.

 Useofgeneralpurposemachinesandfacilities.

 Highlyskilledoperatorswhocantakeupeachjobasachallengebecauseofuniqueness.

 Largeinventoryofmaterials,tools,parts.
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 Detailedplanningisessentialforsequencingtherequirementsofeachproduct,capacitiesfor

eachworkcentreandorderpriorities.

Advantages

 Becauseofgeneralpurposemachinesandfacilitiesvarietyofproductscanbeproduced.

 Operators willbecome more skilled and competent,as each job gives them learning

opportunities.

 Fullpotentialofoperatorscanbeutilized.

 Opportunityexistsforcreativemethodsandinnovativeideas.

Limitations

 Highercostduetofrequentsetupchanges.

 Higherlevelofinventoryatalllevelsandhencehigherinventorycost.

 Productionplanningiscomplicated.

 Largerspacerequirements.

BATCHPRODUCTION
BatchproductionisdefinedbyAmericanProductionandInventoryControlSociety(APICS)“asaform

ofmanufacturinginwhichthejobpassesthroughthefunctionaldepartmentsinlotsorbatchesand

eachlotmayhaveadifferentrouting.”Itischaracterizedbythemanufactureoflimitednumberof

productsproducedatregularintervalsandstockedawaitingsales.

Characteristics

 Whenthereisshorterproductionruns.

 Whenplantandmachineryareflexible.

 Whenplantandmachinerysetupisusedfortheproductionofitem inabatchandchangeof

setupisrequiredforprocessingthenextbatch.

 Whenmanufacturingleadtimeandcostarelowerascomparedtojoborderproduction.

Advantages

 Betterutilizationofplantandmachinery.

 Promotesfunctionalspecialization.
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 Costperunitislowerascomparedtojoborderproduction.

 Lowerinvestmentinplantandmachinery.

 Flexibilitytoaccommodateandprocessnumberofproducts.

 Jobsatisfactionexistsforoperators.

Limitations

 Materialhandlingiscomplexbecauseofirregularandlongerflows.

 Productionplanningandcontroliscomplex.

 Workinprocessinventoryishighercomparedtocontinuousproduction.

 Highersetupcostsduetofrequentchangesinsetup.

MASSPRODUCTION
Manufactureofdiscretepartsorassembliesusingacontinuousprocessarecalledmassproduction.

Thisproductionsystem isjustifiedbyverylargevolumeofproduction.Themachinesarearrangedin

alineorproductlayout.Productandprocessstandardizationexistsandalloutputsfollowthesame

path.

Characteristics

 Standardizationofproductandprocesssequence.

 Dedicatedspecialpurposemachineshavinghigherproductioncapacitiesandoutputrates.

 Largevolumeofproducts.

 Shortercycletimeofproduction.

 Lowerinprocessinventory.

 Perfectlybalancedproductionlines.

 Flowofmaterials,componentsandpartsiscontinuousandwithoutanybacktracking.

 Productionplanningandcontroliseasy.

 Materialhandlingcanbecompletelyautomatic.

Advantages

 Higherrateofproductionwithreducedcycletime.
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 Highercapacityutilizationduetolinebalancing.

 Lessskilledoperatorsarerequired.

 Lowprocessinventory.

 Manufacturingcostperunitislow.

Limitations

 Breakdownofonemachinewillstopanentireproductionline.

 Linelayoutneedsmajorchangewiththechangesintheproductdesign.

 Highinvestmentinproductionfacilities.

 Thecycletimeisdeterminedbytheslowestoperation.

CONTINUOUSPRODUCTION
Productionfacilitiesarearrangedasperthesequenceofproductionoperationsfrom thefirst

operationstothefinishedproduct.Theitemsaremadetoflowthroughthesequenceofoperations

throughmaterialhandlingdevicessuchasconveyors,transferdevices,etc.

Characteristics

 Dedicatedplantandequipmentwithzeroflexibility.

 Materialhandlingisfullyautomated.

 Processfollowsapredeterminedsequenceofoperations.

 Componentmaterialscannotbereadilyidentifiedwithfinalproduct.

 Planningandschedulingisaroutineaction.

Advantages

 Standardizationofproductandprocesssequence.

 Higherrateofproductionwithreducedcycletime.

 Highercapacityutilizationduetolinebalancing.

 Manpowerisnotrequiredformaterialhandlingasitiscompletelyautomatic.

 Personwithlimitedskillscanbeusedontheproductionline.
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 Unitcostislowerduetohighvolumeofproduction.

Limitations

 Flexibilitytoaccommodateandprocessnumberofproductsdoesnotexist.

 Veryhighinvestmentforsettingflowlines.

 Productdifferentiationislimited.

AGGREGATEPLANNING
 
LearningObjective:
Totakethefirststepsintranslatingforecastsfordemandintoaproductionplan.  

AGGREGATEPLANNING:
Attemptsto matchthesupplyofanddemandforaproductorservicebydeterminingthe

appropriatequantitiesandtimingofinputs,transformation,andoutputs.  Decisionsmadeon
production,staffing,inventoryandbackorderlevels.

Definition
Aggregate planning is an intermediate range capacityplanning technique,usually

coveringatimeframeof2-12monthsforaproductionprocess,inordertokeepthecostof
operationsataminimum.

Characteristicsofaggregateplanning:
 Considersa"planninghorizon"from about3to18months,withperiodicupdating
 Looksataggregateproductdemand,statedincommonterms
 Looksataggregateresourcequantities,statedincommonterms
 Possibletoinfluencebothsupplyanddemandbyadjustingproductionrates,workforcelevels,

inventorylevels,etc.,butfacilitiescannotbeexpanded.

Firm ResourceObjectivesOfAggregatePlanning
Objectiveofaggregateplanningfrequentlyistominimizetotalcostovertheplanninghorizon.
Otherobjectivesshouldbeconsidered:
 maximizecustomerservice
 minimizeinventoryinvestment
 minimizechangesinworkforcelevels
 minimizechangesinproductionrates
 maximizeutilizationofplantandequipment.

ObjectivesOfAggregatePlanning
• tobalanceconflictingobjectiveinvolvingcustomerserviceworkforcestability,costandprofit.
• toestablishingcompanywidestrategicplanforallocatingresources.
• todevelopeconomicstrategytomeetcustomersatisfaction.

AggregatePlanningStrategies
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Activestrategy:
 Attemptstohandlefluctuationsindemandbyfocusingondemandmanagement
 Usepricingstrategiesand/oradvertisingandpromotion
 Developcounter-cyclicalproducts
 Requestcustomerstobackorderoradvance-order
 Donotmeetdemand

 Passivestrategy(reactivestrategy):
 Attemptstohandlefluctuationsindemandbyfocusingonsupplyandcapacitymanagement
 Varysizeworkforcesizebyhiringorlayoffs
 Varyutilizationoflabourandequipmentthroughovertimeoridletime
 Buildordrawfrom inventory
 Subcontractproduction
 Negotiatecooperativearrangementswithotherfirms
 Allowbacklogs,backorders,and/orstockouts.

StepsInAggregatePlanning

 Determinethe(saleforecast)foreachproductforeachtimeperiod(week/month/quarter)over
theplanninghorizon(2-12months)

 Determinetheaggregatedemandbysummingupthedemandforindividuals.

 Transform theaggregatedemandforeachtimeperiodintoworkers,materials,machines
requiredtosatisfyaggregatedemand.

 Identifycompanypolicies thatare pertinentpolice regarding safetystock maintenance
maintainstableworkforce.

 Determinetheunitcostforregulartime,outtimesubcontracting,holdinginventoriesback
orders,layoff

 Developalternativeresourceplansforprovidingnecessaryproductioncapacitytosupportthe
cumulativeaggregatedemandandcomputethecostofeachalternative.

 Electtheresourcesplanfrom amongthealternativeconsideredthatobjectiveofthefirm.

INPUTSTOOUTPUTSFROM AGGREGATEPLANNING

INPUTS OUTPUTS
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MaintenanceManagement
Maintenance Management includes importing enhancement and support packages, and

implementingcriticalSAPNotes.Thisfunctionallowsyoutoperform multiplefunctionsforsystem

Landscape.

ThefollowingworkareascomeunderMaintenanceManagement−

System Recommendations−YoucanusethisworkareatoimplementSecuritynotes,

Performancenotesandcorrectionnotesfortechnicalsystems.ThisworkareacomesunderChange

ManagementWorkCenter.

MaintenancePlanner−YoucanuseMaintenancePlannertocreatemaintenanceplansand

stackXMLfilesforinstallationusingSoftwareUpdateManagerSUM.IT replacesMaintenance

OptimizerinSolutionManagertoperform updates,andupgradesinstallation.

MaintenanceOptimizer−Maintenanceoptimizercanbeusedtostartmaintenanceprocess

in production system.This provides you detailed instruction fordownloading and installing

maintenancefilesinthesystem.

License Management− To download SAP SupportPackages,you need license and

maintenancecertificates.ThisfunctionisavailableunderChangeManagementWorkCenter.

ScopeandEffortAnalyzer−Thisworkareaisusedtoanalyzeandcalculatethescopeand

effortrequiredtoimplementsupportandEnhancepackagesonTechnicalsystems.Thisworkarea

canbestartedfrom thefollowingWorkCenters−

 ChangeManagementWorkCenter
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 TestManagementWorkCenter

 Custom CodeManagementWorkCenter

INDUSTRIALSAFETY
Industrialsafetyreferstothemanagementofalloperationsandeventswithinanindustryinorderto

protectitsemployeesandassetsbyminimizinghazards,risks,accidents,andnearmisses.

Industrialsafetycoversanumberofissuesandtopicsaffectingsafetyofpersonnelandtheintegrity

ofequipmentinaparticularindustry.

Thefollowingtopicsaregenerallydiscussed:

 GeneralSafety–Generalaspectsofsafetywhicharecommontoallindustries

 OccupationalSafetyandHealth–Particularlyassociatedwiththeoccupation

 ProcessandProductionSafety

 MaterialSafety

 WorkplaceSafety–Safetyissuesdirectlyrelatedtotheworkplacesetting

 FireSafety

 ElectricalSafety–Arisingfrom theequipmentused

 BuildingandStructuralSafety–Includinginstallationsasperexistingbuildingcode

 EnvironmentalSafety–Concernsthedirectandindirectenvironmentalimpactoftheindustry

UNIT-3

PLANTLOCATION
Everyentrepreneurisfacedwiththeproblem ofdecidingthebestsiteforlocationofhisplant

orfactory.Plantlocationreferstothechoiceofregionandtheselectionofaparticularsitefor

settingupabusinessorfactory.

Butthechoiceismadeonlyafterconsideringcostandbenefitsofdifferentalternativesites.It

is a strategic decision thatcannotbe changed once taken.Ifatallchanged onlyat



18

considerable loss,the location should be selected as perits own requirements and

circumstances.Eachindividualplantisacaseinitself.Businessmanshouldtrytomakean

attemptforoptimum orideallocation.

LOCATIONALANALYSIS
Locationanalysisisadynamicprocesswhereentrepreneuranalysesand comparesthe

appropriatenessorotherwiseofalternativesiteswiththeaim ofselectingthebestsitefora

givenenterprise.

Itconsiststhefollowing:

(a)DemographicAnalysis:
Itinvolvesstudyofpopulationintheareaintermsoftotalpopulation(inno.),age

composition,percapitaincome,educationallevel,occupationalstructureetc.

(b)TradeAreaAnalysis:
Itisananalysisofthegeographicareathatprovidescontinuedclienteletothefirm.Hewould

alsoseethefeasibilityofaccessingthetradeareafrom alternativesites.

(c)CompetitiveAnalysis:
Ithelpstojudgethenature,location,sizeandqualityofcompetitioninagiventradearea.

(d)Trafficanalysis:
Tohavearoughideaaboutthenumberofpotentialcustomerspassingbytheproposedsite

duringtheworkinghoursoftheshop,thetrafficanalysisaimsatjudgingthealternativesitesin

termsofpedestrianandvehiculartrafficpassingasite.

(e)Siteeconomics:
Alternativesitesareevaluatedintermsofestablishmentcostsandoperationalcostsunder

this.Costsofestablishmentisbasicallycostincurredforpermanentphysicalfacilitiesbut

operationalcostsareincurredforrunningbusinessondaytodaybasis,theyarealsocalledas

runningcosts.



19

PLANTLAYOUT

Theefficiencyofproductiondependsonhow wellthevariousmachines;production
facilitiesandemployee’samenitiesarelocatedinaplant.Onlytheproperlylaidoutplantcan
ensurethesmoothandrapidmovementofmaterial,from theraw materialstagetotheend
productstage.Plantlayoutencompassesnew layoutaswellasimprovementintheexisting
layout.

DEFINITION
Plantlayoutrefers to the arrangementofphysicalfacilities such as machinery,

equipment,furnitureetc.withinthefactorybuildinginsuchamannersoastohavequickest
flow ofmaterialatthelowestcostandwiththeleastamountofhandlinginprocessingthe
productfrom thereceiptofmaterialtotheshipmentofthefinishedproduct.

According to Riggs,“the overallobjective ofplantlayoutisto design a physical
arrangementthatmosteconomicallymeetstherequiredoutput–quantityandquality.”

ESSENTIALS

Aneficientplantlayoutisonethatcanbeinstrumentalinachievingthefollowingobjectives
:
 Properandefficientutilizationofavailablefloorspace
 Toensurethatworkproceedsfrom onepointtoanotherpointwithoutanydelay
 Provideenoughproductioncapacity.
 Reducematerialhandlingcosts
 Reducehazardstopersonnel
 Utiliselabourefficiently
 Increaseemployeemorale
 Reduceaccidents
 Provideforvolumeandproductflexibility
 Provideeaseofsupervisionandcontrol
 Provideforemployeesafetyandhealth
 Alloweaseofmaintenance
 Allowhighmachineorequipmentutilization

TYPESOFLAYOUT

Asdiscussedsofartheplantlayoutfacilitatesthearrangementofmachines,equipmentand
otherphysicalfacilitiesinaplannedmannerwithinthefactorypremises.

From thepointofviewofplantlayout,wecanclassifysmallbusinessorunitintothreecategories:

1.Manufacturingunits
2.Traders
3.ServiceEstablishments

1.Manufacturingunits
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Incaseofmanufacturingunit,plantlayoutmaybeoffourtypes:
(a)Productorlinelayout
(b)Processorfunctionallayout
(c)Fixedpositionorlocationlayout
(d)Combinedorgrouplayout

(a)Productorlinelayout:
Underthis,machinesandequipmentsarearrangedinonelinedependinguponthesequence
ofoperationsrequiredfortheproduct.Thematerialsmovefrom oneworkstationtoanother
sequentiallywithoutanybacktrackingordeviation.Underthis,machinesaregroupedinone
sequence.Therefore materialsare fed into the firstmachine and finished goodstravel
automaticallyfrom machinetomachine,theoutputofonemachinebecominginputofthenext,

E.g.inapapermill,bamboosarefedintothemachineatoneendandpapercomesoutatthe
otherend.

Therawmaterialmovesveryfastfrom oneworkstationtootherstationswithaminimum workin
progressstorageandmaterialhandling.

Thegroupingofmachinesshouldbedonekeepinginmindthefollowinggeneralprinciples.

a)Allthemachinetoolsorotheritemsofequipmentsmustbeplacedatthepointdemandedby
thesequenceofoperations

b)Thereshouldnopointswhereonelinecrossedanotherline.
c)Materialsmaybefedwheretheyarerequiredforassemblybutnotnecessarilyatonepoint.
d)Alltheoperationsincludingassembly,testingpackingmustbeincludedintheline

Advantages:
a)Lowcostofmaterialhandling,duetostraightandshortrouteandabsenceofbacktracking
b)Smoothanduninterruptedoperations
c)Continuousflowofwork
d)Lesserinvestmentininventoryandworkinprogress

Disadvantages:
a.Highinitialcapitalinvestmentinspecialpurposemachine
b.Heavyoverheadcharges
c.Breakdownofonemachinewillhamperthewholeproductionprocess
d.Lesserflexibilityasspeciallylaidoutforparticularproduct.

Processlayout:
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Inthistypeoflayoutmachinesofasimilartypearearrangedtogetheratoneplace.E.g.
Machinesperformingdrillingoperationsarearrangedinthedrillingdepartment,machines
performingcastingoperationsbegroupedinthecastingdepartment.Thereforethemachines
areinstalledintheplants,whichfollowtheprocesslayout.

.

Processlayoutshowingmovementoftwoproducts
Thegroupingofmachinesaccordingtotheprocesshastobedonekeepinginmindthe

followingprinciples
a)Thedistancebetweendepartmentsshouldbeasshortspossibleforavoidinglongdistance

movementofmaterials
b)Thedepartmentsshouldbeinsequenceofoperations
c)Thearrangementshouldbeconvenientforinspectionandsupervision

Advantages:
a)Lowerinitialcapitalinvestmentinmachinesandequipments.Thereishighdegreeofmachine

utilization,asamachineisnotblockedforasingleproduct
b)Theoverheadcostsarerelativelylow

Disadvantages:
a.Materialhandlingcostsarehighduetobacktracking
b.Moreskilledlaborisrequiredresultinginhighercost.

(c)FixedPositionorLocationLayout
Inthistypeoflayout,themajorproductbeingproducedisfixedatonelocation.Equipmentlabor
componentsaremovedtothatlocation.Allfacilitiesarebroughtandarrangedaroundonework.

Thistypeoflayoutisnotrelevantforsmallscaleentrepreneur.
Thefollowingfigureshowsafixedpositionlayoutregardingshipbuilding.

Advantages:
a)Itsavestimeandcostinvolvedonthemovementofworkfrom oneworkstationtoanother.
b) Thelayoutisflexibleaschangeinjob designand operationsequencecanbeeasily
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incorporated.
Disadvantages:
a.Productionperiodbeingverylong,capitalinvestmentisveryheavy
b.Verylargespaceisrequiredforstorageofmaterialandequipmentneartheproduct.

(d)Combinedlayout
Certain manufacturing units may require allthree processes namely intermittent

process(jobshops),thecontinuousprocess(massproductionshops)andtherepresentative
processcombinedprocess[i.e.miscellaneousshops].Inmostofindustries,onlyaproduct
layoutorprocesslayoutorfixedlocation

2.Traders
Whentwooutletscarryalmostsamemerchandise,customersusuallybuyintheone

thatismoreappealingtothem.Thus,customersareattractedandkeptbygoodlayouti.e.
good lighting,attractive colours,good ventilation,airconditioning,modern design and
arrangementandevenmusic.Allofthesethingsmeancustomerconvenience,customer
appealandgreaterbusinessvolume.

1.Selfserviceormodifiedselfservicelayout
2.Fullservicelayout
3.Speciallayouts

3.Servicescentersandestablishment
Servicesestablishmentssuchasmotels,hotels,restaurants,mustgivedueattentiontoclient

convenience,qualityofservice,efficiencyindeliveringservicesandpleasingofficeambience.

Intoday’senvironment,theclientslookforeaseinapproachingdifferentdepartmentsofa

serviceorganizationandhencethelayout106shouldbedesignedinafashion,whichallows

clientsquickandconvenientaccesstothefacilitiesofferedbyaserviceestablishment.

MATERIALHANDLINGEQUIPMENT

Materialhandlingcannotbeavoidedinlogistics,butcancertainlybereducedtominimum levels.
Theproductivitypotentialoflogisticscanbeexploitedbyselectingtherighttypeofhandling
equipment.

MATERIALHANDLINGGUIDELINES

Thematerialhandlingfunctionreflectsontheefficiencyandspeedofwarehouseoperation,which
ultimatelyresultinelongatedorcompressedordercompletioncycles•Designingthesystem
forcontinuesflowofmaterial,i.e.idletimeshouldbezero.

•Goinginforstandardequipment,whichensureslowinvestmentandflexibilityincaseofchanges
inmaterialhandlingrequirementsinthefuture.
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•Incorporatinggravityflowinmaterialflowsystem
••Volumestobehandled
•Speedinhandling
•Productivity
•Productcharacteristics(weight,size,shape)
•Natureoftheproduct(hazardous,perishable,crushable)

MATERIALHANDLINGPRINCIPLES

PLANNING
Allmaterialhandling should be the resultofa deliberate plan where the needs,

performanceobjectivesandfunctionalspecificationoftheproposedmethodsarecompletely
definedattheoutset.

Amaterialhandingplandefinesthematerial(what)andthemoves(whenandwhere);together
theydefinethemethod(howandwho).

STANDARDIZATION
Materialhandlingmethods,equipment,controlsandsoftwareshouldbestandardized

withinthelimitsofachievingoverallperformanceobjectivesandwithoutsacrificingneeded
flexibility,modularityandthroughput,anticipationofchangingfuturerequirements.

WORK
Materialhandlingworkshouldbeminimizedwithoutsacrificingproductivityorthelevel

ofservicerequiredoftheoperation.

ERGONOMIC
Humancapabilitiesandlimitationsmustberecognizedandrespectedinthedesignof

materialhandlingtasksandequipmenttoensuresafeandeffectiveoperations.
Definition:Ergonomicsisthesciencethatseekstoadaptworkorworkingconditionstosuitthe

abilitiesoftheworker.

UNITLOAD
Unitloadsshallbeappropriatelysizedandconfiguredinawaywhichachievesthe

materialflowandinventoryobjectivesateachstageinthesupplychain.

SPACEUTILIZATION
Effectiveandefficientusemustbemadeofallavailablespace.
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SYSTEM
Materialmovementand storage activities should be fully integrated to form a

coordinated,operationalsystem which spans receiving,inspection,storage,production,
assembly,packaging,unitizing,orderselection,shipping,transportationandthehandlingof
returns.

AUTOMATION
Materialhandlingoperationsshouldbemechanizedand/orautomatedwherefeasible

to improve operationalefficiency,increase responsiveness,improve consistency and
predictability,

ENVIRONMENTAL
Environmentalimpactandenergyconsumptionshouldbeconsideredascriteriawhen

designingorselectingalternativeequipmentandmaterialhandlingsystems.

LIFECYCLECOST
Athorougheconomicanalysisshouldaccountfortheentirelifecycleofallmaterialhandlingequipment

andresultingsystems.

UNIT-4

PRODUCTIVITY

Productivityistheratioofoutputs(goodsandservices)dividedbytheinputs(resources,such
aslaborandcapital).Improvingproductivitymeansimprovingefficiency

FactorsAffectingProductivity
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Theeightmainfactorsthataffectproductivityare
:
 Technicalfactors,

 Productionfactors,

 Organizationalfactor,

 Personnelfactors,

 Financefactors,

 Managementfactors,

 Governmentfactors,and

 Locationfactors

.

 Technicalfactors:Productivitylargelydependsontechnology.Technicalfactorsarethemost
importantones.Theseincludeproperlocation,layoutandsizeoftheplantandmachinery,
correct designofmachinesandequipment,researchanddevelopment,automationand
computerization,etc.

 Productionfactors:Productivityisrelatedtotheproduction-factors.Theproductionofall
departmentsshouldbeproperlyplanned,coordinatedandcontrolled.

 Organizationalfactor:Productivityisdirectlyproportionaltotheorganizationalfactors.A
simpletypeoforganizationshouldbeused.AuthorityandResponsibilityofeveryindividual
anddepartmentshouldbedefinedproperly.

 Personnelfactors:Productivityoforganizationisdirectlyrelatedtopersonnelfactors.The
rightindividualshouldbeselectedforsuitableposts.Afterselection,theyshouldbegiven
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propertraininganddevelopment.

 Financefactors:Productivityreliesonthefinancefactors.Financeisthelife-bloodofmodem
business.Thereshouldbeabettercontroloverbothfixedcapitalandworkingcapital.

 Managementfactors:Productivityoforganizationrestsonthemanagementfactors.The
managementoforganizationshouldbescientific,professional,future-oriented,sincereand
competent.

 Governmentfactors:Productivitydependsongovernmentfactors.Themanagementshould
haveaproperknowledgeaboutthegovernmentrulesandregulations.Theyshouldalso
maintaingoodrelationswiththegovernment.

 Locationfactors:ProductivityalsodependsonlocationfactorssuchasLaw andorder
situation,infrastructurefacilities,nearnesstomarket,nearnesstosourcesofraw-materials,
skilledworkforce,etc.

JOBDESIGN

Specialization

Specializationrelateswithdifferentworkthatconcentratesonsomeaspectofaproductor
service.Similarly,itemphasizestheabilitytoconcentrateone'seffortsonatypeofworkand
therebybecomingproficientinit.

Examplesofspecializationincludecollegeprofessorsteachingcertaincourses,medicaldoctors
workinginaspecificfield,andbakerswhospecializeinweddingcakes.

Yourlearningobjectives

Identifythemaindecisionsinjobdesign.

Describehowjobdesignaffectstheperformanceobjectivesoftheoperation.

Describethemainprinciplesofeachofthemajorinfluencesonjobdesign.

Indicatehowthedifferentapproachestojobdesigndifferintermsofcontrolandcommitment.

Theobjectivesofjobdesign

Thereareclearlymanyalternativedesignsforanygivenjob.Forthisreason,anunderstandingof
whatthejobdesignissupposedtoachieveisparticularlyimportant.Asbefore,thefive
performanceobjectivesgiveusaguidetowhatisrelevantinjobdesigndecisions.

1.Quality

Theabilityofstafftoproducehigh-qualityproductsandservicescanbeaffectedbyjobdesign.
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2.Speed

Sometimesspeedofresponseisthedominantobjectivetobeachievedinjobdesign.

3.Dependability

Dependablesupplyofgoodsandservicesisusuallyinfluenced,insomeway,byjobdesign.

4.Flexibility

Jobdesigncanaffecttheabilityoftheoperationtochangethenatureofitsactivities.New
productorserviceflexibility,mixflexibility,volumeflexibilityanddeliveryflexibilityareall
dependenttosomeextentonjobdesign.

5.Cost

Alltheelementsofjobdesigndescribedabovewillhaveaneffectontheproductivity,therefore
thecost,ofthejob.Inaddition,jobdesignwillinfluencetwootherparticularlyimportant
objectives.

6.Healthandsafety

Whateverelseajobdesignachieves,itmustnotendangerthewell-beingofthepersonwhodoes
thejob,otherstaffoftheoperation,thecustomerswhomightbepresentintheoperation,or
thosewhouseanyproductsmadebytheoperation.

7.Qualityofworkinglife

Thedesignofanyjobshouldtakeintoaccountitseffectonjobsecurity,intrinsicinterest,variety,
opportunitiesfordevelopment,stresslevelandattitudeofthepersonperformingthejob.

 Divisionoflabour
 Scientificmanagement
 Behaviouralapproachestojobdesign
 Empowerment
 Team-workingandjobdesign

ProcessChart

TheProcessChartprovidesavisualrepresentationofstepsinaprocess.Itisalsoreferredto
FlowChartsorProcessMappingorFlowDiagrams.Constructingaprocesschartisoneofthe
initialactivitiesofaprocessimprovement.Itconsistsofthefollowingbenefits.

 Aclearpictureabouttheprocess



28

 Helpstoidentifynonvalueaddedoperations.

 Helpstoworkinateam anddevelopcommunication

 Keepseveryoneonthesamepage.

ProcessSymbols:

Avarietyofprocesschartshasdesignedtomeettheneedsofaparticularstageofanalysis;they
canbeusedatadetailedlevelforaprocess.

Thedifferentkindsofprocesschartwhichsharesasetofsymbols,thoughfew additional
symbols forspecific and specialized process steps.The common symbols were first
publishedbytheAmericanSocietyofMechanicalEngineersandknownasASMEsymbols.

 Operation:Thissymboldenotesthemainstepofaprocess.Itisrepresentedascircle.

 Inspection:Thissymbolevaluatesthequalitycheckandrepresentedthroughrectangles
 .
 Transport:Theexactmovementofworkers,materialorequipments.Itisdenotedasarrows.

 Storage:Storageisdenotedasinvertedtriangle.Itcontrolsthestoragereceivedintoorissued
from astoreoranitem isretainedforreferencepurposes.

 DelayorTemporaryStorage:Thisindicatesthedelayintheprocesswhichisdenotedas‘D’
symbol.

 Thesesymbolsarelinkedtogetherinaverticalchartrepresentingthekeystagesinaprocess.

OutlineProcessChart:

Thesimplestform ofprocesschartisknownasanoutlineprocesschart.Itrecordsan
overvieworoutlineofaprocess.ThestepsofaprocessthatcanberepresentedbytheASME
symbolsofoperationandinspectionarerecorded.Processchartsmayalsobeusedto
representamicrolevelofanalysis.

WorkMeasurement

Definition

Workmeasurementistheapplicationoftechniquesdesignedtoestablishthetimeforaqualified
workertocarryoutaspecifiedjobatadefinedlevelofperformance.

ThePurposeofWorkMeasurement

Methodstudyistheprincipaltechniqueforreducingtheworkinvolved,primarilybyeliminating
unnecessarymovementon the partofmaterialoroperativesand bysubstituting good
methodsforpoorones.Workmeasurementisconcernedwithinvestigating,reducingand
subsequentlyeliminatingineffectivetime,thatistimeduringwhichnoeffectiveworkisbeing
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performed,whateverthecause.

Workmeasurement,asthenamesuggests,providesmanagementwithameansofmeasuringthe
timetakenintheperformanceofanoperationorseriesofoperationsinsuchawaythat
ineffectivetimeisshownup and canbeseparated from effectivetime.Inthiswayits
existence,natureandextentbecomeknownwherepreviouslytheywereconcealedwithinthe
total.

TheUsesofWorkMeasurement

Revealingexistingcausesofineffectivetimethroughstudy,importantthoughitis,isperhapsless
importantinthelongterm thanthesettingofsoundtimestandards,sincethesewillcontinue
toapplyaslongastheworktowhichtheyrefercontinuestobedone.Theywillalsoshowup
anyineffectivetimeoradditionalworkwhichmayoccuroncetheyhavebeenestablished.

Intheprocessofsettingstandardsitmaybenecessarytouseworkmeasurement:

 Tocomparetheefficiencyofalternativemethods.Otherconditionsbeingequal,themethod
whichtakestheleasttimewillbethebestmethod.

 Tobalancetheworkofmembersofteams,inassociationwithmultipleactivitycharts,sothat,
asnearlyaspossible,eachmemberhasatasktakinganequaltimetoperform.

 Todetermine,inassociationwithmanandmachinemultipleactivitycharts,thenumberof
machinesanoperativecanrun.

 Toprovideinformationonwhichtheplanningandschedulingofproductioncanbebased,
includingtheplantandlabourrequirementsforcarryingouttheprogrammeofworkandthe
utilisationofavailablecapacity.

 Toprovideinformationonwhichestimatesfortenders,sellingpricesanddeliverypromises
canbebased.

 Tosetstandardsofmachineutilisationandlabourperformancewhichcanbeusedforanyof
theabovepurposesandasabasisforincentiveschemes.

 Toprovideinformationforlabour-costcontrolandtoenablestandardcoststobefixedand
maintained.

Techniquesofworkmeasurement

Thefollowingaretheprincipaltechniquesbywhichworkmeasurementiscarriedout:

1.Timestudy

2.Activitysampling

3.Predeterminedmotiontimesystems

4.Synthesisfrom standarddata

5.Estimating
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6.Analyticalestimating

7.Comparativeestimating

1.TimeStudy

TimeStudyconsistsofrecordingtimesandratesofworkforelementsofaspecifiedjobcarried
outunderspecifiedconditionstoobtainthetimenecessarytocarryoutajobatadefinedlevel
ofperformance.

Inthistechniquethejobtobestudiedistimedwithastopwatch,rated,andtheBasicTime
calculated.

2.ActivitySampling

Activitysamplingisatechniqueinwhichalargenumberofinstantaneousobservationsaremade
overaperiodoftimeofagroupofmachines,processesorworkers.3.PredeterminedMotion
TimeSystems

A predetermined motion time system is a work measurementtechnique whereby times
establishedforbasichumanmotionsareusedtobuildupthetimeforajobatadefinedlevel
ofperformance.

4.Synthesis

Synthesisisaworkmeasurementtechniqueforbuildingupthetimeforajobatadefinedlevelof
performancebytotalingelementtimesobtainedpreviouslyfrom timestudiesonotherjobs
containingtheelementsconcerned,orfrom syntheticdata.

5.Estimating

Thetechniqueofestimatingistheleastrefinedofallthoseavailabletotheworkmeasurement
practitioner.

6.Analyticalestimating

Thistechniqueintroducesworkmeasurementconceptsintoestimating.Inanalyticalestimating
theestimatoristrainedinelementalbreakdown,andintheconceptofstandardperformance.

7.Comparativeestimating

Thistechniquehasbeendevelopedtopermitspeedyandreliableassessmentofthedurationof
variableandinfrequentjobs,byestimatingthem withinchosentimebands.
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ENGINEERINGANDBEHAVIOURALAPPROACH

Behavioralengineeringhasbeenusedtoincreasesafetyinorganizations(seeBehavior-based
safety)

 Otherareasincludeperformanceinorganizationandlesseningproblemsinprison

 Inaddition,ithashadsomesuccessinsocialservicesystems,

 thelong-term effectsofhumansinspacethehumanlandscape

 understandingpoliticalbehaviorinorganizationshoworganizationsfunction.

 Ithasalsobeensuccessfulinhelpingindividualstosetgoals.andmanagepaysystems.

 engineeringhasalsobeenappliedtosocialwelfarepolicy.

UNIT-5

MaterialsManagement
Materialmanagementis an approach forplanning,organizing,and controlling allthose

activitiesprincipallyconcernedwiththeflowofmaterialsintoanorganization.

ThescopeofMaterialsManagementvariesgreatlyfrom companytocompanyandmay

includematerialplanningandcontrol,productionplanning,Purchasing,inventorycontrol,in-plant

materialsmovement,andwastemanagement.

Itisabusinessfunctionforplanning,purchasing,moving,storingmaterialinaoptimum way

whichhelporganizationtominimizethevariouscostslikeinventory,purchasing,materialhandling

anddistributioncosts.

ThefundamentalobjectivesoftheMaterialsManagementfunction,oftencalledthefamous5

RsofMaterialsManagement,areacquisitionofmaterialsandservices:

 Oftherightquality

 Intherightquantity

 Attherighttime

 From therightsource

 Attherightprice

From themanagementpointofview,thekeyobjectivesofMM are:
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 Tobuyatthelowestprice,consistentwithdesiredqualityandservice

 Tomaintainahighinventoryturnover,byreducingexcessstorage,carryingcostsand

inventorylossesoccurringduetodeteriorations,obsolescenceandpilferage

 Tomaintaincontinuityofsupply,preventinginterruptionoftheflowofmaterialsandservices

tousers

 Tomaintainthespecifiedmaterialqualitylevelandaconsistencyofqualitythispermits

efficientandeffectiveoperation.

 Todevelopreliablealternatesourcesofsupplytopromoteacompetitiveatmospherein

performanceandpricing

 Tominimizetheoverallcostofacquisitionbyimprovingtheefficiencyofoperationsand

procedures

 Tohire,develop,motivateandtrainpersonnelandtoprovideareservoiroftalent

 Todevelopandmaintaingoodsupplierrelationshipsinordertocreateasupplierattitudeand

desirefurnishtheorganizationwithnewideas,products,andbetterpricesandservice

 Toachieveahighdegreeofcooperationandcoordinationwithuserdepartments

 Tomaintaingoodrecordsandcontrolsthatprovideanaudittrailandensureefficiencyand

honesty

 ToparticipateinMakeorBuydecisions

Qualitycircle

A groupofemployeeswhoperform similardutiesandmeetatperiodicintervals,oftenwith
management,to discuss work-related issues and to offersuggestions and ideas for
improvements,asinproductionmethodsorqualitycontrol,calledqualitycircle.

Thereforequalitycircleisnothingbutasmallgroupofemployeeswhocometogethertodiscuss
withthemanagementissuesrelatedtoeitherqualitycontrolorimprovementinproduction
methodsform aQualityControlCircle(QCC).Theseemployeesusuallyworkinthesameareas,
andvoluntarilymeetonaregularbasistoidentify,analyzeandsolvetheirproblems.

KeyCharacteristicsofqualitycircle:

•Acircle,usuallyconsistingof6-8members,from thesamesection.
•MembershipofaQualityCircleisvoluntary.
•Circlemembersshouldmeetregularly,ideallyonceaweek,inparticularplacealsoinparticulartime.
•Circlemembersselectanamefortheircircleinthefirstmeetingandelectaleadertoconductthe
meetings.
•Membersarespeciallytrainedinproblem solvingandanalysistechniquesinordertoplaytheirrole
effectively.
•Circleworksonasystematicbasistoidentifyandsolvework–relatedproblemsforimproving
qualityandproductivitynotjustdiscussingthem.
•Themanagementmustensurethatsolutionsareimplemented quicklyoncetheyhavebeen
accepted



33

•Themanagementmustgiveappropriateandproperrecognitiontosolution

ISO

ISOoriginatedfrom theunionoftwoorganisations–theISO(InternationalFederationoftheNational
StandardizingAssociations)andtheUNSCC(UnitedNationsStandardCoordinatingCommittee).

In 1946 over25 countriesmetattheInstituteofCivilEngineersin London to createa new
internationalorganisation,wheretheobjectivewasto‘facilitatetheinternationalcoordinationand
unificationofindustrialstandards’From thistheneworganisationISObeganoperationsinFebruary
1947.

ThewordISOisderivedfrom theGreekISOSmeaning‘equal’.AstheInternationalOrganizationfor
Standardizationwouldtranslatedifferentlyacrossdifferentlanguagesitwasdecidedthattheshort
form namefortheorganisationwouldbeISO.

BenefitsofCertification

Eachstandardsupportsitsownbenefitswithineveryindustry,howeverthecommonbenefitsacross
thecertificationsinclude:widenedmarketpotential,compliancetoprocurementtenders,improved
efficiencyand costsavings,higherlevelofcustomerservice,and therefore satisfaction,and
heightenedstaffmoralandmotivation.Byhavingarecognisedmanagementstandardittellsyour
customersthatyouareseriousabouttheirneeds.

StandardsThatWeCanCertificate

Herearesomeofthestandardsthatwecancertificate:

ISO9001isaqualitymanagementsystem,implementingasystematicandprocessdrivenapproach
tomanagingyourbusiness.

ISO14001isanenvironmentalmanagementsystem forcontrollingtheaspectsofyourbusiness
thathaveasignificantimpactontheenvironment.

BS EN 15713isaframeworkofkeyconditionstobeadheredtoforcompaniesthatdestroy
confidentialinformationonbehalfoftheircustomers;thesecurityofthisinformationbeing
integraltothis.

BSOHSAS18001isahealthandsafetymanagementsystem forcontrollingandmonitoringrisks
thatcanarisefrom thecompany’sdaytodayactivities.

ISO 27001isaninformationsecuritymanagementsystem foreffectivelymanageriskstothe
securityofyourcompany’sconfidentialinformation.

ISO9000
Qualityissomethingeverycompanystrivesforandisoftentimesverydifficulttoachieve.
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Complicationsconcerningefficiencyandqualitypresentthemselveseverydayinbusiness,whetheran

importantdocumentcannotbefoundoraconsumerfindsaproductnotuptotheirexpectations.How

canacompanyincreasethequalityofitsproductsandservices?TheanswerisISO9000.

Asstandardsgo,ISO 9000isoneofthemostwidelyrecognizedintheworld.ISO 9000isaquality

managementstandardthatpresentsguidelinesintendedtoincreasebusinessefficiencyandcustomer

satisfaction.ThegoalofISO9000istoembedaqualitymanagementsystem withinanorganization,

increasingproductivity,reducingunnecessarycosts,andensuringqualityofprocessesandproducts.

ISO9001:2008isapplicabletobusinessesandorganizationsfrom everysector.Theprocess

oriented approach makes the standard applicable to service organizations as well.Its general

guidelinesallowfortheflexibilityneededfortoday’sdiversebusinessworld.

ISO9000important

TheimportanceofISO9000istheimportanceofquality.Manycompaniesofferproductsand

services,butitisthosecompanieswhoputoutthebestproductsandservicesefficientlythatsucceed.

WithISO9000,anorganizationcanidentifytherootoftheproblem,andthereforefindasolution.By

improvingefficiency,profitcanbemaximized.

ISO9000Principles

1.ACustomerFocus

Asstatedbefore,thecustomeristheprimaryfocusofabusiness.Byunderstandingand

respondingtotheneedsofcustomers,anorganizationcancorrectlytargetingkeydemographicsand

thereforeincreaserevenuebydeliveringtheproductsandservicesthatthecustomerislookingfor.

Withknowledgeofcustomerneeds,resourcescanbeallocatedappropriatelyandefficiently

.2.GoodLeadership

Ateam ofgoodleaderswillestablishunityanddirectionquicklyinabusinessenvironment.

Theirgoalistomotivateeveryoneworkingontheproject,andsuccessfulleaderswillminimize

miscommunicationwithinandbetweendepartments.Theirroleisintimatelyintertwinedwiththenext

ISO9000principle.

3.Involvementofpeople

Theinclusion ofeveryoneon a businessteam iscriticalto itssuccess.Involvementof

substancewillleadtoapersonalinvestmentinaprojectandinturncreatemotivated,committed

workers.

4.Processapproachtoqualitymanagement

Thebestresultsareachieved whenactivitiesand resourcesaremanaged together.This

processapproachtoqualitymanagementcanlowercoststhroughtheeffectiveuseofresources,

personnel,andtime

5.Managementsystem approach

Combiningmanagementgroupsmayseem likeadangerousclashoftitans,butifdonecorrectly

canresultinanefficientandeffectivemanagementsystem.
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6.ContinualImprovement

Theimportanceofthisprincipleisparamount,andshouldapermanentobjectiveofevery

organization.Throughincreasedperformance,acompanycanincreaseprofitsandgainanadvantage

overcompetitors.

7.Factualapproachtodecisionmaking

Effectivedecisionsarebasedontheanalysisandinterpretationofinformationanddata.By

makinginformeddecisions,anorganizationwillbemorelikelytomaketherightdecision.

8.Supplierrelationships

Itisimportanttoestablishamutuallybeneficialsupplierrelationship;sucharelationship

createsvalueforbothparties.

TOTALQUALITYMANAGEMENT

TotalQualityManagementisamanagementapproachthatoriginatedinthe1950sandhas
steadilybecomemorepopularsincetheearly1980s.TotalQualityisadescriptionoftheculture,
attitudeandorganizationofacompanythatstrivestoprovidecustomerswithproductsand
servicesthatsatisfytheirneeds.

Theculturerequiresqualityinallaspectsofthecompany’soperations,withprocessesbeingdone
rightthefirsttimeanddefectsandwasteeradicatedfrom operations.

TotalQualityManagement,TQM,isamethodbywhichmanagementandemployeescanbecome
involvedinthecontinuousimprovementoftheproductionofgoodsandservices.Itisacombination
ofqualityandmanagementtoolsaimedatincreasingbusinessandreducinglossesduetowasteful
practices.

SomeofthecompanieswhohaveimplementedTQM includeFordMotorCompany,Phillips
Semiconductor,SGLCarbon,MotorolaandToyotaMotorCompany.1

TQM Defined
TQM isamanagementphilosophythatseekstointegrateallorganizationalfunctions

(marketing,finance,design,engineering,andproduction,customerservice,etc.)tofocusonmeeting
customerneedsandorganizationalobjectives.

TQM viewsanorganizationasacollectionofprocesses.

TQM isnowbecomingrecognizedasagenericmanagementtool,justasapplicableinservice
andpublicsectororganizations.Thereareanumberofevolutionarystrands,withdifferentsectors
creatingtheirownversionsfrom thecommonancestor.TQM isthefoundationforactivities,which
include:
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 Commitmentbyseniormanagementandallemployees
 Meetingcustomerrequirements
 Reducingdevelopmentcycletimes
 Justintime/demandflowmanufacturing
 Improvementteams
 Reducingproductandservicecosts
 Systemstofacilitateimprovement
 Linemanagementownership
 Employeeinvolvementandempowerment
 Recognitionandcelebration
 Challengingquantifiedgoalsandbenchmarking
 Focusonprocesses/improvementplans
 Specificincorporationinstrategicplanning

PrinciplesofTQM

ThekeyprinciplesofTQM areasfollowing:

ManagementCommitment

 Plan(drive,direct)
 Do(deploy,support,participate)
 Check(review)
 Act(recognize,communicate,revise)

EmployeeEmpowerment
 Training
 Suggestionscheme
 Measurementandrecognition
 Excellenceteams

FactBasedDecisionMaking

 SPC(statisticalprocesscontrol)
 DOE,FMEA
 The7statisticaltools
 TOPS(Ford8D–team-orientedproblem solving)

ContinuousImprovement

 SystematicmeasurementandfocusonCONQ
 Excellenceteams
 Cross-functionalprocessmanagement
 Attain,maintain,improvestandards
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CustomerFocus

 Supplierpartnership
 Servicerelationshipwithinternalcustomers
 Nevercompromisequality
 Customerdrivenstandards

ZERODEFECTSPROGRAMMES

Improvingqualityisamajoringredienttosuccessinanybusiness,especiallyinmanufacturingorganizations.

Amethodofimprovingquality,istoemploythephilosophyof"ZeroDefects."ZeroDefectswasfirstintroduced

byAmericanbusinessman,PhilipCrosby,inhis"14StepQualityImprovementProcess".Thisphilosophyis

reallyamentalityormovement,asithasnodefinedsetofstepsorrulestofollow.Theaim ofzerodefectsis

tomimimizethenumberofdefectsinmanufacturedproductsandserviceasmuchaspossibleandrelieson

eachcompanytocustomizetheirownsetofrulestofollow.Thismaymakezerodefectsmoredifficultto

definethanothersetprocesses,butalsomakesitveryeffectivebecauseitisadaptabletoanysituation,

business,andindustry.

ThePrinciplesofZeroDefectsprogramsare:

Qualityisdefinedasconformancetotherequirements
Everyproductorserviceshouldhavearequirement(adescriptionofwhatthecustomerexpectstosee).A

productachievesquailitywhenitmeetsthoserequirements.Individualproductswillhaveitsownsetof

standardstomeet,sothereisstillawiderangeofproductstandardsinvariousproducts,buteachproduct

mustmeetITSsetofrequirementstoachievezerodefects.

Defectspreventionisbeterthanqualityinspectionandcorrection
Inotherwords,it'sbettertofindadefectintheprocessandfixit,ratherthanfindthedefectinthefinished

products.Ifyouspendtimeandmoneyfixingtheprocessinsteadofinspectingproductsfordefects,itistime

andmoneywellspent.

Qualitystandardmeanszerodefects
Simplystated,anyproductthatdoesnotmeettherequirementssetforthforthatproductwillnotbeaccepted

bythecustomeranddoesnotsatisfythecustomersneed.Ifaproductdoessatisfythecustomerneedevenif

itdoesn'tmeetalloftherequirements,thentherequirementsneedtobereviewedandchangedtoreflect

reality.
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Qualityismeasuredintermsofmoney(i.e.thepriceofnon-conformance:PONC)
Thisphilosophyassumesthateverydefectrepresentsahiddencost:inspectiontime,rework,revenue,wasted

material,labor,andcustomerdissatisfaction.Whenproperlyidentified,thecostscanbemeasuredandcanprovide

justificationforspendingmoneyonstepstoimprovequality.ThisprovidesamonetarywaytomeasuretheZero

DefectManagementProcess,whichisaconcreteandessentialwaytomaintainmanagementcommitmentin

ensuringcompanygoalsaremet.

MeaningofAcceptanceSamplingorSamplingInspection:
Onemethodofcontrollingthequalityofaproductis100%inspectionwhichrequireshugeexpenditureintermsof

time,moneyandlabour.Moreoverduetoboredom andfatigueinvolvedinrepetitiveinspectionprocess,thereexists

apossibilitytooverlookandsomedefectiveproductsmaypasstheinspectionpoint.

Alsowhenthequalityofaproductistestedbydestructivetesting(e.g.,lifeofacandleortestingofelectricalfuses)

then100%inspectionshalldestroyalltheproducts.

Thealternativeisstatisticalsamplinginspectionmethods.Herefrom thewholelotofproducts/itemstobe

inspected,someitemsareselectedforinspection.

Ifthatsampleofitemsconformstobedesiredqualityrequirementsthenthewholelotisaccepted,ifitdoesnot,the

wholelotisrejected.Thusthesampleitemsareconsideredtobetherepresentativeofthewholelot.Thismethod

ofacceptanceorrejectionofasampleiscalledAcceptanceSampling.

Ingeneralacceptancesamplingmethodprovestobeeconomicalandisusedundertheassumptionwhenthe

qualitycharacteristicsoftheitem areundercontrolandrelativelyhomogeneous.

ClassificationofAcceptanceSampling:

Dependinguponthetypeofinspectionacceptancesamplingmaybeclassifiedintwoways:

(i)Acceptancesamplingonthebasisofattributesi.e.GOandNOTGOgauges,and

(ii)Acceptancesamplingonthebasisofvariables.

Inacceptancesamplingbyattributes,noactualmeasurementisdoneandtheinspectionisdonebywayofGO&

NOT GO gauges.Iftheproductconformstothegivenspecificationsitisaccepted,otherwiserejected.The

magnitudeoferrorisnotimportantinthiscase.
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Forexampleifcracksisthecriteriaofinspection/theproductswithcrackswillberejectedandwithoutcracks

acceptedtheshapeandsizeofthecracksshallnotbemeasuredandconsidered.

Inacceptancesamplingbyvariables,theactualmeasurementsofdimensionsaretakenorphysicalandchemical

testingofthecharacteristicsofsampleofmaterials/productsisdone.Iftheresultsareasperspecificationsthelot

isacceptedotherwiserejected.

Followingtermsaregenerallyusedinacceptancesampling:

(i)AcceptableQualityLevel(AQL):

Itisthedesiredqualitylevelatwhichprobabilityofaacceptanceishigh.Itrepresentsmaximum proportionof

defectiveswhichtheconsumerfindsacceptableoritisthemaximum percentdefectivesthatforthepurposeof

samplinginspectioncanbeconsideredsatisfactory.

(ii)LotTolerancePercentDefective(LTPD)orRejectableQualityLevel(RQL):

Itisthequalitylevelatwhichtheprobabilityofacceptanceislow andbelow thislevelthelotsarerejected.This

prescribesthedividinglinebetweengoodandbadlots.Lotsatthisqualitylevelareconsideredtobepoor.

(iii)AverageoutgoingQuality(A.O.Q):

Acceptancesamplingplansprovidestheassurancethattheaveragequalitylevelorpercentdefectivesactually

goingtoconsumerswillnotexceedcertainlimit.

TheAOQcurveindicatesthatastheactualpercentdefectivesinaproductionprocessincreases,initiallytheeffect

isforthelotstobepassedforacceptanceeventhoughthenumberofdefectiveshasgoneupandthepercent

defectivesgoingtotheconsumerincreases.

MATERIALREQUIREMENTPLANNING

AMaterialRequirementsPlanning(MRP)system isaplanninganddecision-makingtoolusedintheproduction

processwhichanalysescurrentinventorylevelsvsproductioncapacityandtheneedtomanufacturegoods,based

onforecasts.MRPschedulesproductionasperbillsofmaterialswhileminimizinginventory.Thetechniqueis

computerizedandlooksatrequirementswithinafixedperiod.

FEATURES

Amasterproductionschedule:Astatementoftheplanningincludingorders,forecastsandcapacity.
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Billofmaterials(BOM):Allthematerialsandcomponentsrequiredtomakethefinalproduct.

Inventorystatusfile:Stockrecordsthatallowgrossrequirementstobeadjustedtonetrequirements.

MRPsystem work

Step1.Exploding:achievedbyusingtheBillofMaterials(BOM),i.e.how manycomponentsareneededto

prepareoneitem ofmanufacturing?

Step2.Netting:thenetquantityofmaterialcalculatedbycomputingthedifferencebetweenthestockavailable

inthefactoryfrom theoverall,grossrequirement.Thisfigureisprovidedbyexploding.

Step3.Offsetting:leadtimeisestimatedfortheentireoperationthathelpspractitionerstocomputethe

expectedtimeformanufacturing.Italsoadviseswhenthemanufacturingprocessshouldbeginsothatitemsare

availableonthepromiseddate.

COSTASSOCIATEDWITHINVENTORY

Inventorycostincludesthecoststoorderandholdinventory,aswellastoadministertherelatedpaperwork.This

costisexaminedbymanagementaspartofitsevaluationofhowmuch inventory tokeeponhand.

5TypesofInventoryCosts

Ordering,holding,carrying,shortageandspoilagecostsmakeupsomeofthemaincategoriesofinventory-related

costs.Thesegroupingsbroadlyseparatethemanydifferentinventorycoststhatexist,andbelow wewillidentify

anddescribesomeexamplesofthedifferenttypesofcostineachcategory.

TheotherrequiresacertainamountofcalculationtounderstandtheimpactithasonyourGrossProfit.Let'slookat

typesofcosts:

1.OrderingCosts

Orderingcostsincludepayrolltaxes,benefitsandthewagesoftheprocurementdepartment,laborcostsetc.These

costsaretypicallyincludedinanoverheadcostpoolandallocatedtothenumberofunitsproducedineachperiod.

 Transportationcosts

 Costoffindingsuppliersandexpeditingorders

 Receivingcosts

 Clericalcostsofpreparingpurchaseorders

 Costofelectronicdatainterchange
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2.InventoryHoldingCosts

Thisissimplytheamountofrentabusinesspaysforthestorageareawheretheyholdtheinventory.Thiscanbe

eitherthedirectrentthecompanypaysforallthewarehousesputtogetherorapercentageofthetotalrentofthe

officeareautilizedforstoringinventory.

 Inventoryservicescosts

 Inventoryriskcosts

 Opportunitycost-moneyinvestedininventory

 Storagespacecosts

 Inventoryfinancingcosts

3.ShortageCosts

Shortagecosts,alsoknownasstock-outcosts,occurswhenbusinessesbecomeoutofstockforvariousreasons.

Someofthereasonsmightbeasbelow:

 Emergencyshipmentscosts

 Disruptedproductioncosts

 Customerloyaltyandreputation

4.SpoilageCosts

Perishableinventorystockcanrotorspoilifnotsoldintime,socontrollinginventorytopreventspoilageisessential.

Productsthatexpireareaconcernformanyindustries.Industriessuchasthefoodandbeverage,pharmaceutical,

healthcareandcosmeticindustries,areaffectedbytheexpirationanduse-bydatesoftheirproducts.

5.InventoryCarryingCosts

Thisisthelesser-knownaspectofinventorycost.Thiscostrequiresacertainamountofcalculationtounderstand

theextentofitsimpactonyourP&Lstatement.Inventorycarryingcostsreferstotheamountofinterestabusiness

losesoutontheunsoldstockvaluelyinginthewarehouses.

ECONOMICORDERQUANTITY(EOQ)

Definition:EconomicOrderQuantity,popularlyknownasEOQisthestandardorderquantityofmaterialswhicha

firm shouldorderatagivenpointintimewithanaim ofminimizingtheannualinventorycostslikeholding/carrying

cost,andordercost.
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ItisaproductionschedulingmodelwhichwascoinedbyFordW.Harrisintheyear1913andhasbeenupdatedwith

thepassageoftime.

FormulaofEOQ

Theformulausedforascertainingtheeconomicorderquantityisderivedbytherenownedmathematician“Wilson”.

Theformulaisgivenasunder:EOQformula

EOQ=√2AO/C

Where,

A=AnnualRequirement(demand)forrawmaterialfortheyear

O=Costofplacingperorderforpurchase

C=Costofcarryingaverageinventoryperunit,annually.

ABCAnalysis

ABCClassificationDefinition

ABCclassification(orABCanalysis)isusedbyinventorymanagementteamstohelpidentifythemostimportant

productsintheirportfolioandensuretheyprioritizemanagingthem abovethoselessvaluable.

ABCclassificationisbasedonthepremisethatnotallinventoryisofequalvalue.InsteadiffollowsthePareto

Principle,where20% ofstockaccountsfor80% ofthevaluetothebusiness.UsingABCclassificationyoucan

thereforesplitinventoryintothreecategories:

CategoryA:thisisthesmallestcategoryandconsistsofthemostimportantstockitems

CategoryB:willgenerallybeslightlylargerintermsofvolumesofSKUsandwillusuallybemadeupof

productsoflessvalue

CategoryC:thiswilltypicallybethelargestcategorywhereproductswillcontributetheleastto your

business’sbottom line

Yourinventory’s‘value’canbebasedonanumberofcriteria,suchasannualsalesrevenue,profitabilityorannual

consumptionvalue.


