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EXECUTIVE .SUMMARY 

Purpose . 

TheT.PurposeT.ofT.thisT.projectT.isT.toT.reduceT.theT.beverageT.lossT.andT.YieldT.lossT.dueT.toT.reasonsT.suchT

.asT.increaseT.inT.theT.noT.ofT.bottlesT.burstingT.inT.fillerT.machine,T.increaseT.inT.theT.numberT.ofT.bottlesT.r
ejections,T.improperT.amountT.ofT.beverageT.fillingT.andT.miscellaneousT.reasonsT.forT.beverageT.loss.T.Due
T.toT.thisT.beverageT.loss,T.100%T.yieldT.isT.notT.achieved. 

T.TheT.objectiveT.isT.toT.analyzeT.theT.factorsT.affectingT.yieldT.loss,T.measurementT.ofT.filledT.rejectsT.andT.f
indingT.theT.rootT.causeT.ofT.beverageT.lossT.andT.finallyT.suggestingT.waysT.ofT.improvement 

Design/methodology/approach 

KenoT.modelT.wasT.followedT.toT.prioritizeT.theT.CTQsT.(criticalT.toT.quality)T.afterwardsT.causeT.andT.effect
T.diagramT.isT.usedT.toT.identify,T.sort,T.andT.displayT.possibleT.causesT.ofT.aT.specificT.problemT.orT.qualityT.

characteristic.T.ItT.graphicallyT.illustratesT.theT.relationshipT.betweenT.aT.givenT.outcomeT.andT.allT.theT.fac
torsT.thatT.influenceT.theT.outcome.T.ThisT.typeT.ofT.diagramT . isT.sometimesT.calledT.anT."IshikawaT.diagra
m"T.becauseT.itT.wasT.inventedT.byT.KaoruT.Ishikawa,T.orT.aT."fishboneT.diagram"T.becauseT.ofT.theT.wayT.itT.l
ooks. 

Random:T.RationalT.subgroupingT.samplingT.techniqueT.wasT.usedT.toT.gatherT.theT.dataT.andT.afterwardsT.

regressionT.analysisT.wasT.performedT.toT.interpretT.theT.resultsT.toT.doT.theT.residualT.analysis 

 

Conclusion .and .improvements 

Various .observations .were .made .with .the .patters .in .data .and .recommendations .were .given 

.accordingly .by .finding .out .the .root .cause .of .the .issue. 
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1. Introduction 

1.1. TheTCoca-ColaTCompany 

 

CocaColaTwasTfirstTintroducedTbyTJohnTSythTPemberton,TaTpharmacist,TinTtheTyearT1886TinT

Atlanta,TGeorgia..concoctedTcaramel-coloredTsyrupTinTaTthree-

leggedTbrassTkettleTinThisTbackyard.THeTfirstT“distributed”TtheTproductTbyTcarryingTitTinTaTju

gTdownTtheTstreetTtoTJacob’sTPharmacyTandTcustomersTboughtTtheTdrinkTforTfiveTcentsTatTt

heTsodaTfountain.T CarbonatedTwaterTwasTteamedTwithTtheTnewTsyrup,TwhetherTbyTacciden

tTorTotherwise,TproducingTaTdrinkTthatTwasTproclaimedT“deliciousTandTrefreshing”,TaTthemeT

thatTcontinuesTtoTechoTtodayTwhereverTCoca-ColaTisTenjoyed. 

Dr.TPemberton’sTpartnerTandTbook-

keeper,TFrankTM.TRobinson,TsuggestedTtheTnameTandTpennedT“Coca-

Cola”TinTtheTuniqueTflowingTscriptTthatTisTfamousTworldwideTevenTtoday.THeTsuggestedTthat

T“theTtwoTCsTwouldTlookTwellTinTadvertising.”TTheTfirstTnewspaperTadTforTCoca-

ColaTsoonTappearedTinTTheTAtlantaTJournal,TinvitingTthirstyTcitizensTtoTtryT“theTnewTandTpo

pularTsodaTfountainTdrink.”THand-paintedToilTclothTsignsTreadingT“Coca-

Cola”TappearedTonTstoreTawnings,TwithTtheTsuggestionsT“Drink”TaddedTtoTinformTpassersby

TthatTtheTnewTbeverageTwasTforTsodaTfountainTrefreshment. 

 

ByTtheTyearT1886,TsalesTofTCocaColaTaveragedTnineTdrinksTperTday.TTheTfirstTyear,TDr.TPemb

ertonTsoldT25TgallonsTofTsyrup,TshippedTinTbrightTredTwoodenTkegs.TRedThasTbeenTaTdistincti

veTcolorTassociatedTwithTtheTsoftTdrinkTeverTsince.TForThisTefforts,TDr.TPembertonTgrossedT

$50TandTspent 

$73.96TonTadvertising.TDr.TPembertonTneverTrealizedTtheTpotentialTofTtheTbeverageTheTcrea

ted.THeT graduallyT soldT portionsT ofT hisT businessT toT variousT partnersT and,T justT priorT toT hi
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sT deathT inT1888,TsoldThisTremainingTinterestTinTCoca-

ColaTtoTAsaTG.TCandler,TanTentrepreneurTfromTAtlanta.TByTtheTyearT1891,TMr.TCandlerTproc

eededTtoTbuyTadditionalTrightsTandTacquireTcompleteTownershipTandTcontrolTofTtheTCoca-

ColaTbusiness.TWithinTfourTyears,ThisTmerchandisingTflairThadThelpedTexpandTconsumptionT

ofTCoca-

ColaTtoTeveryTstateTandTterritoryTafterTwhichTheTliquidatedThisTpharmaceuticalTbusinessTand

TfocusedThisTfullTattentionTonTtheTsoftTdrink.TWithThisTbrother,TJohnT S.T Candler,T JohnT Pem

berton’sT formerT partnerT FrankT RobinsonT andT twoT otherT associates,TMr.TCandlerTformedTaT

GeorgiaTcorporationTnamedTtheTCoca-ColaTCompany.TTheTtrademarkT“Coca-

Cola,”TusedTinTtheTmarketplaceTsinceT1886,TwasTregisteredTinTtheTUnitedTStatesTPatentTOffi

ceTonTJanuaryT31,T1893. 

 

TheTbusinessTcontinuedTtoTgrow,TandTinT1894,TtheTfirstTsyrupTmanufacturingTplantToutsideT

AtlantaTwasTopenedTinTDallas,TTexas.TOthersTwereTopenedTinTChicago,TIllinois,TandTLosTAng

eles,TCalifornia,TtheTfollowingTyear.TInT1895,TthreeTyearsTafterTTheTCoca-

ColaT Company’sTincorporation,TMr.TCandlerTannouncedTinThisTannualTreportTtoTshareTowne

rsTthatT“Coca-ColaTisTnowTdrunkTinTeveryTstateTandTterritoryTinTtheTUnitedTStates.”T 

 

AsTdemandTforTCoca-

ColaTincreased,TtheTCompanyTquicklyToutgrewTitsTfacilities.TATnewTbuildingTerectedTinT1898T

wasTtheTfirstTheadquartersTbuildingTdevotedTexclusivelyTtoTtheTproductionTofTsyrupTandTthe

TmanagementTofTtheTbusiness.TInTtheTyearT1919,TtheTCoca-

ColaTCompanyTwasTsoldTtoTaTgroupTofTinvestorsTforT$25Tmillion.TRobertTW.TWoodruffTbeca

meTtheTPresidentTofTtheTCompanyTinTtheTyearT1923TandThisTmoreTthanTsixtyTyearsTofTleade

rshipTtookTtheTbusinessTtoTunsurpassedTheightsTofTcommercialTsuccess,TmakingTCoca-

ColaToneTofTtheTmostTrecognizedTandTvaluedTbrandsTaroundTtheTworld. 
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1.1.1. HindustanTCoca-ColaTBeveragesTPrivateTLimitedT(HCCBPL) 

 

HCCBPLTNashikTisToneTofTtheToldestTandTtheTsmallestTbottlingTplantsTownedTbyTCoca-

ColaTIndiaTPvtTLtd.TThisTbottlingTunitTwasTtakenToverTfromTParle.TItThasToneTRGBTbottlingTlin

eTandToneTKinleyTwaterTline.TRGBTlineTworksT24X7TduringTseasonTwhichTisTforT4Tmonths,T6T

monthsTinT2TshiftsTandT2TmonthsT inT 1T shift.T SoT theT totalT workingT hoursT inT aT yearT =T 5200

T Hrs.T TheT annualT productionT ofTRGBTlineTisT20,T00,T000Tcases.TKinleyTwaterTlineTworksT24X

7TthroughoutTtheTyear.TAnnualTproductionTofTKinleyTwaterTlineTisT21,T00,000TcasesTperTann

um.TRecentlyTtheyTsetupTaTwarehouse/distributionTcenterTinTNashik. 

 

HCCBPLTNashikTRGBTlineTcanTbottleT12TSKUs.TTheyTare 

 ThumsTUpT200ml 

 ThumsTUpT300ml 

 SpriteT200ml 

 SpriteT300ml 

 FantaT200ml 

 FantaT300ml 

 Coca-ColaT200ml 

 Coca-ColaT300ml 

 LimcaT200ml 

 LimcaT300ml 

 KinleyTSodaT200ml 

 KinleyTSodaT300ml 

 

33%TofTtheTannualTproductionTisTforTThumsTUp,TanotherT33%TisTforTSpriteTandTtheTremainingT

34%TisTdistributedTamongTFanta,TKinleyTSoda,TCoca-

ColaTandTLimcaTSKUs.TMaazaTandTMinuteTMaid,TwhichTareTalsoTavailableTinTReturnableTGlassT

BottlesT(RGBs)TareTnotTmanufacturedTatTNashikTplant. 
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1.2. StrategicTAspects 

Mission 

OurTRoadmapTstartsTwithTourTmission,TwhichTisTenduring.TItTdeclaresTourTpurposeTasTaTcompan

yTandTservesTasTtheTstandardTagainstTwhichTweTweighTourTactionsTandTdecisions. 

 ToTrefreshTtheTworld... 

 ToTinspireTmomentsTofToptimismTandThappiness… 

 ToTcreateTvalueTandTmakeTaTdifference… 

 

Vision 

OurTvisionTservesTasTtheTframeworkTforTourTRoadmapTandTguidesTeveryTaspectTofTourTbusi

nessTbyTdescribingTwhatTweTneedTtoTaccomplishTinTorderTtoTcontinueTachievingTsustainable,T

qualityTgrowth. 

 People:TBeTaTgreatTplaceTtoTworkTwhereTpeopleTareTinspiredTtoTbeTtheTbestTtheyTcanTbe. 

 Portfolio:TBringTtoTtheTworldTaTportfolioTofTqualityTbeverageTbrandsTthatTanticipateTa

ndTsatisfyTpeople'sTdesiresTandTneeds. 

 Partners:TNurtureT aT winningT networkT ofT customersT andT suppliers,T togetherT weT cre

ateTmutual,TenduringTvalue. 

 Planet:TBeT aT responsibleT citizenT thatT makesT aT differenceT byT helpingT buildT andT su

pportTsustainableTcommunities. 

 Profit:TMaximizeT long-

termT returnT toT shareownersT whileT beingT mindfulT ofT ourT overallTresponsibilities. 

 Productivity:TBeTaThighlyTeffective,TleanTandTfast-movingTorganization 

 

QualityTPolicy 

“ToTensureTcustomerTdelight,TweTcommitTtoTqualityTinTourTthoughts,TdeedsTandTactions

TbyTcontinuallyTimprovingTourTprocesses…EveryTtime.” 

OurTWinningTCulture 

OurTWinningTCultureTdefinesTtheTattitudesTandTbehaviorsTthatTwillTbeTrequiredTofTusTtoTmakeTour

T2020TVisionTaTreality. 
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LiveTOurTValues 

OurTvaluesTserveTasTaTcompassTforTourTactionsTandTdescribeThowTweTbehaveTinTtheTworld. 

 Leadership:TTheTcourageTtoTshapeTaTbetterTfuture 

 Collaboration:TLeverageTcollectiveTgenius 

 Integrity:TBeTreal 

 Accountability:TIfTitTisTtoTbe,Tit'sTupTtoTme 

 Passion:TCommittedTinTheartTandTmind 

 Diversity:TAsTinclusiveTasTourTbrands 

 Quality:TWhatTweTdo,TweTdoTwell 

 

 

FocusTonTtheTMarket 

 FocusTonTneedsTofTourTconsumers,TcustomersTandTfranchiseTpartners 

 GetToutTintoTtheTmarketTandTlisten,TobserveTandTlearn 

 PossessTaTworldTview 

 FocusTonTexecutionTinTtheTmarketplaceTeveryTday 

 BeTinsatiablyTcurious 

 

WorkTSmart 

 ActTwithTurgency 

 RemainTresponsiveTtoTchange 

 HaveTtheTcourageTtoTchangeTcourseTwhenTneeded 

 RemainTconstructivelyTdiscontent 

 WorkTefficiently 

 

ActTlikeTOwners 

 BeTaccountableTforTourTactionsTandTinactions 

 StewardTsystemTassetsTandTfocusTonTbuildingTvalue 

 RewardTourTpeopleTforTtakingTrisksTandTfindingTbetterTwaysTtoTsolveTproblems 
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 LearnTfromTourToutcomesT--TwhatTworkedTandTwhatTdidn’t 

 

BeTtheTBrand 

 InspireTcreativity,Tpassion,ToptimismTandTfun 

 

 

 

Coca-Cola’sTsixTstrategicTpriorities: 

1. AccelerateTcarbonatedTsoft-drinksTgrowthTledTbyTcocaTcola 

 

 CocaTColaTleadsTwithTtheirTstrengths.TCarbonatedTsoftTdrinksTremainTtheirT mostTprofit

ableTbusinessTandTCocaTColaTisTtheTmostTpopularTbrandTinTtheTworld.TThisTstrategyTp

avesTtheTwayTforTgrowth. 

2. SelectivelyTbroadenTourTfamilyTofTbeverageTbrandsTtoTdriveTprofitableTgrowth 

 

 EnormousTopportunityTexistsTinTcategoriesTsuchTasTjuiceTandTjuiceTdrinks,TbottledTwa

ter,Tteas,TenergyTdrinks,TcoffeeTandTmore. 

 

 

3. GrowTsystemTprofitabilityTandTcapabilityTtogetherTwithTourTbottlingTpartners 

 

 CocaTColaTisTaTcompanyTofTrelationships,TandToneTofTourTmostTimportantTrelationship

sTisTtheToneTweTshareTwithTourTbottlingTpartners.TInT2003,TthoseTrelationshipsTbecame

TmoreTprofitableTandTproductive. 

 

4. ServeTcustomersTwithTcreativityTandTconsistencyTtoTgenerateTgrowthTacrossTallTchannels 

 

 WeT willT continuallyT striveT toT increaseT growthT forT theT customer’sT businesses,T hel

pingTcreateTaTcontextTforTtheTcompany'sTgrowth. 

5. DirectTinvestmentsTtoThighest-potentialTareasTacrossTmarkets 

 

 CocaTColaTtailorTtheirTbusinessTapproachTtoTtheTindividualTmarketplaceTbasedTonTitsTs
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tageTofTdevelopment.TInTthisTway,TweTdirectTourTinvestmentsTinTaTwayTthatTmakesTthe

TmostTbusinessTsense. 

6. DriveTefficiencyTandTcost-effectivenessTeverywhere 

 

 ByT leveragingT technology,T creatingT alignmentT acrossT businessT unitsT andT achievingTe

conomiesTofTscale,TweTareTableTtoToperateTwithTmoreTefficiency. 
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1.3. SixTSigmaTMethodology 

 

TheTprojectTisTaTgreenTbeltTsixTsigmaTandTisTbasedTuponTtheTDMAICTmethodology. 

 

 

VariousTstagesTinvolvedTare: 

 

DefineTtheTproblem,TtheTvoiceTofTtheTcustomer,TandTtheTprojectTgoals,Tspecifically. 

 

MeasureTkeyTaspectsTofTtheTcurrentTprocessTandTcollectTrelevantTdata. 

 

AnalyzeTtheTdataTtoTinvestigateTandTverifyTcause-and-

effectTrelationships.TDetermineTwhatTtheTrelationshipsTare,TandTattemptTtoTensureTthatTallTfac

torsThaveTbeenTconsidered.TSeekToutTrootTcauseTofTtheTdefectTunderTinvestigation. 

 

ImproveTorToptimizeTtheTcurrentTprocessTbasedTuponTdataTanalysisTusingTtechniquesTsuchTasT

designTofTexperiments,TpokaTyokeTorTmistakeTproofing,TandTstandardTworkTtoTcreateTaTnew,Tf

utureTstateTprocess.TSetTupTpilotTrunsTtoTestablishTprocessTcapability. 

 

ControlTtheTfutureTstateTprocessTtoTensureTthatTanyTdeviationsTfromTtargetTareTcorrectedTbef

oreTtheyTresultTinTdefects.TImplementTcontrolTsystemsTsuchTasTstatisticalTprocessTcontrol,Tpro

ductionTboards,TvisualTworkplaces,TandTcontinuouslyTmonitorTtheTprocess. 
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Higher no. of bottles 

bursting in Filler m/c 

Higher no. of filled 

bottles rejections 

VOC to CTQ 

1. Beverage 

Loss 
Improper amount of 

beverage filling 

2. Yield loss 

Unrecorded reasons 
for lower Yield 

 

 

 
 

2. Define 

2.1. Identification .of .Project .CTQ 

 

Customer: .Hindustan .Coca-Cola .Beverages .Pvt. .Ltd.(HCCBPL) .management .and .plant .workers 

 

Determining .and .Prioritizing .of .CTQ: 

 

The .following .illustration .shows .the .verbatim .VOC’s .of .the .customers .and 

.subsequent .identification .of .CTQs .from .them. 

 

 

 

 

 

 

 

 

 

 

Prioritizing .CTQ .Concentrate: .It .is 

.the .liquid .in .concentrated .form .for .each .SKU. 

 

Beverage: .It .is .prepared .by .mixing .Concentrate .with .sugar .syrup, .which .can .be .directly .filled 

.in .bottles. 
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Yield .= .(Actual .Output ./ .Standard .Output)*100 

 

In .case .of .bottling .plant, .output . is .measured . in .terms .of .number .of .Cases. .Each .Case 

.contains .24 .bottles .of .Carbonated .Soft .Drink .(CSD). 

 

Concentrate .Yield .= .(Actual .number .of .Cases .produced ./ .Standard .number .of .cases)*100 
 

 

 

 
 

2.2. Kano .Model 

 

We .use .KANO .model .to .prioritize .the .CTQ’s .identified, .xbut .we .did .not .find .any .‘Must 

.Be’s .or .‘Delighters’ .among .them. .So .we .decided .to .take .above .identified .CTQ’s .as .our 

.Project .Y’s. 

 

: .Kano .Mode 

2.3. Project .In .Scope .and .Out .Scope 

Project .Objectives: 
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 Analysis .of .factors .affecting .Yield .loss .SKU .wise 

 Measurements .of .filled .rejects .SKU .wise 

 Root .cause .analysis .for .beverage .loss 

 Suggesting .improvement .opportunities .based .on .data .analysis 

Project .KPI 

 Improvement .in .Yield .from .99.8% .to .100%. 

 Reduction .in .filled .bottles .rejects 

In .Scope 

 All .machines .and .processes .involved .in .production .process .of .bottle .filling 

 Support .processes .like .boiler, .syrup .making, .yard .that .may .interfere .with .functioning 

.of .main .processes 

Out .of .Scope 

 Internal .functioning .and .logic .control .of .ASEBI .machine 

 Kinley .Retail .water .line 
 

2.4. Project .Charter 
Following .table .exhibits .the .project .charter: 

 

Project .Charter 

 

Project .Title: 

 

Improvement .in .Concentrate .Yield .of .Carbonated .Soft .Drinks .(CSD) 

.on .Returnable .Glass .Bottles .(RGB) .line 

 

Business .Case Problem/Opportunity .Statement 

 

Due .to .losses .at .various .stages .of .bottling .plant, 

.100% .Yield .is .not .achieved. 

 

As .per .existing .data .Yield .of .RGB .line .is 

.99.8%, .which .can .be .improved .further .to 

.100% 

Goal .Statement Scope 
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Improve .the .concentrate .yield .of .Carbonated .Soft 

.Drinks .(CSD) .on .Returnable .Glass .Bottles(RGB) .line .from 

.99.8% .to .100% 

 

In-Scope: .Returnable .Glass .Bottles .Soft 

.Drinks .Line 

Out .of .Scope: .Kinley .Soda .Line 

Team .Members Project .Timeline 

Key .Stakeholders Project .CTQ Key .Milestone   

Production .Dept. Unit Existing Target Define   

Quality .Dept. Yield .% 99.8 100 Measure   

Maintenance .Dept.  Analyze   

  Recommendations   

Approval 

 

Project .Sponsor: 

 

Hindustan .Coca-Cola 

.Beverages .Ltd., .Nasik 

  

Date: 
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Sorting Pre 

Inspection 

No 

Yes 

Filled 

Inspection 

Chip Neck 

Good Bottles 

Casing 

Filling and capping operation 

Dirty / Other 

Bottle Washer Machining 

Bottle supply to production line 

Uncasing as per SKU wise 

Scrap 

 

End 

2.5. Process .Mapping 
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HCCBPL .Nashik .plant .is .dedicated .for .bottling .of .returnable .glass .bottles .(RGB). .The .bottle 

.filling .is .done .in .2 .sizes .viz. .200 .ml .and .300 .ml .and .6 .different .brands .viz. .Coca-Cola, .Thums-

up, .Fanta, .Limca, .Kinley .Soda .and .Sprite. .The .process .flow .chart .of .entire .bottling .process .is 

.given .below. 

Important .operations .which .are .carried .out .are .given .below: 

I. Uncasing: 

a. Resources .Used: .Semi-automatic .uncaser, .operators 

b. Operation: .Empty .glass .bottles .which .are .collected .from .retailers .enter .the 

.production .line .in .the .form .of .cases. .Each .case .consists .of .24 .bottles. .Removal .of 

.bottles .from .cases .and .putting .them .onto .the .conveyor .is .known .as .uncasing. 

c. Output: .Empty .dirty .bottles .which .may .need .sorting .and .moved .to .washing .station. 

II. Sorting .and .pre-inspection: 

a. Resources .Used: .Inspection .Personnel, .White .backlit .screen 

b. Operation: .Inspection .person .inspects .dirty .empty .bottles .for .Crowns, .straws, .other 

.foreign .material. .He .also .sorts .the .bottles .that .are .from .different .brands .than .that .of 

.production .run. 

c. Output: .All .same .brand .bottles .free .from .foreign .material. 

III. Bottle .Washing 

a. Resources .Used: .Bottle .washer .machine, .operator, .straightening .tongue 

b. Operation: . Washing . takes . place . at . several . stages. . The . stages . include . Caustic 

. soda .wash, .Water .wash .at .3 .different .temperatures .and .finally .chlorine .wash. 

c. Output: .Cleaning .bottles .free .from .dirt. 

IV. ASEBI .Machine .Inspection 

a. Resources: .ASEBI .machine, .Operator, .3 .conveyors. 

b. Operation: .ASEBI .is .acronym .for .All .Surface .Empty .Bottles .Identification. .The 

.machine .consists .of .set .of .sensors .and .cameras .that .detect .the .physical .damage .to 

.the . bottles . from . all . the . surfaces. . The . machine . can . operate . at . the . speed . of 

. up . to .1200 .bottles .per .minute. 

c. Output: .Bottles .are .sorted .onto .3 .conveyors 
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i. No .physical .damage .bottles .acceptable .for .filling .operation 

ii. Dirty .bottles .that .needed .rewash .before .filling 

iii. Physically .damaged .bottles .(chip-necks) .that .have .to .be .scrapped .off 

 

V. Filling .and .Capping .Operation 

a. Resources: .filler .machine, .Skilled .operator 

b. Operation: .Bottles .are .filled .with .respective .flavor .and .then .crowning .takes .place. 

.Filler .operates .at .rated .speed .of .340 .bottles .per .minute. 

c. Output: . Filled . and . crowned . bottles . passes . through . date . coder . where . date, 

. batch .and .price .are .printed .and .then .they .go .for .final .inspection. 

VI. Filled .bottles .inspection: 

a. Resources: .inspector, .White .backlit .screen 

b. Operation: .The .inspector .checks .each .bottle .for .the .volume .of .content .filled .and 

.crown. . 

 

c. Under .filled .and .uncrowned .bottles .are .taken .aside .and .they .again .go .for .filling. 

d. Output: .Bottles .ready .for .casing .and .storing .in .warehouse 

VII. Casing .and .warehouse .storage: 

a. Resources: .Casing .personnel, .empty .cases, .stacker .and .stacker .operator 

b. Operation: .filled .and . inspected .bottles .are .converted . into .cases. .Cases .are 

.stacked .on .pallets .such .that .each .pallet .consists .of .63 .cases. .These .pallets .are 

.then .stacked .in .the .warehouse .by .using .stacker. . 
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3. Measure 

3.1. Cause .and .Effect .Diagram 

 

During .this .phase, .the .key .activities .in .the .entire .process .map .that .affect .the .CTQ .(in .this .case 

.beverage .losses) .are .identified. .Measurements .related .to .the .CTQ .are .made .in .this .phase. 

.The .MEASURE .phase .involves .more .numerical .study .and .data .analysis .than .the .DEFINE .phase. 

.This .phase .focuses .on .measurement .system .validation .and .gathering .root .causes. 

A .Cause-and-Effect .Diagram .is .a .tool .that .helps .identify, .sort, .and .display .possible .causes .of .a 

.specific .problem .or .quality .characteristic. .It .graphically .illustrates .the .relationship .between .a 

.given .outcome .and .all .the .factors .that .influence .the .outcome. .This .type .of .diagram . is 

.sometimes .called .an ."Ishikawa .diagram" .because .it .was .invented .by .Kaoru .Ishikawa, .or .a 

."fishbone .diagram" .because .of .the .way .it .looks. 

As .the .project .involved .lot .of .complicated .and .interlinked .factors .affecting .the .problem, 

.finding .out .the .root .cause .became .a .tedious .job. .It .required .a .lot .of .technical .detailed .study 

.to .understand .which .could .be .the .probable .cause. .Hence, .a .cause .and .effect .diagram .was 

.prepared .to .understand .the .various .causes .of .losses. 

The .cause .and .effect .diagram .for .Beverage .losses .(Concentrate .Yield) .is .as .shown .below, 

.which .is .used .for .finalizing .data .collection .plan. 
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Cause .and .Effect .diagram 

 

 
 

3.2. Data .Collection .Plan 

 

The . data . collection . plan . was . prepared . to . maintain . uniformity . in . the . data . collection 

. process. .Data .collection .plan .for .beverage .losses .is .as .shown .below: 

 

Table .1: .Data .Collection .Plan 

 

Particulars 

 

Description 

Purpose .of .Data 

.Collection 

 

To .analyze .the .reasons .for .Beverage .losses .and .hence .for .loss 

.in .Concentrate .Yield 

 

Measure 

 

Loss .of .beverage .(Number .of .bottles), .Concentrate .Yield 

Methodology Machine 

QA Samples Dirty Bottles Bottle 
Washer 

Crowner Setting Inspection Conveyor Bottle 
Falling 

Valve Setting Filler Wrong Methods 
ASEBI Improper Setting 

Bottle Burst 

Beverage Loss 

Foreign Bottles Skills 

Crowns Training 

Material Man 
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Operational .Definition 

.of .Measure 

 

Beverage .Losses: .Amount .of .saleable .beverage .wasted .due 

.losses .in .operations .and .rejections 

 

Concentrate .Yield: .It .is .calculated .by .using .the .data .of 

.theoretical .output .and .actual .output 

 

Concentrate .Yield(%) .= .(Actual .Output/Theoretical .output)*100 

 

Sampling .Strategy 

 

Random: .Rational .Subgrouping 

 

Sample .Size 

 

Readings .are .taken .for .26 .days, .each .day .for .8 .hours 

 

Data .Collection .Plan 

 

Record .beverage .losses .for .the .whole .system .using .filler 

.process .as .the .main .process 

 

Measurement 

.System 

.Analysis 

 

Not .Required .(As .counting .of .bottles .and .cases .is .done .in .unit 

.of .numbers) 
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3.3. Data .Collection .Template 

 

Based .on .the .cause .& .effect .diagram .and .data .collection .plan, .following .template .is .made 

.for .data .collection: 

Table .2: .Filled .Bottles .Inspection .- .Data .Collection .Template 

Filled .Bottles .Inspection: . Data .Collection .for .Concentrate 

.Yield 

 Sprite .200 Fanta .200 Limca .200 THU .200 Fanta .300 

Parameter .SKU      

Dirty .Bottle      

Under .filled .& .Over .filled      

Bottle .bursting .at .Filler      

Uncrowned .Bottles      

Miscellaneous .Losses      

Foreign .Bottles      

Logo .Missing      

Chip .Neck      

Filler .Stoppages/Drain      

QA .Samples      

 

Theoretical .Cases      

Actual .Cases      

Concentrate .Yield      
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As .indicated .in .below .figure .data .collection .is .done .at .these .two .stations .by .manual .counting 

.of .number .of .bottles. 

 

i. Bottle .filling .and .capping 

ii. Filled .bottle .inspection 

Measure 

Empty Bottle 

inspection 

Bottle 

Washer 
ASEBI 

Filling & 

Capping 

Measure 

Filled 
Bottle 

Inspection 
Casing 
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 .Table .3: .Filled 

.Bottles 

.Inspection .- .Data 

.Collection 

.Sample 

 

Filled . Bottles . Inspection: .Data . Collection . for . Concentrate 

. Yield 

Parameter .SKU Sprite .200 Coke . 200 Coke . 200 Fanta . 200 THU .300 THU .300 Sprite .300 Sprite .200 Sprite .200 Limca . 300 Coke . 300 Coke . 200 

Run . wise .Losses             

Dirty .Bottle 21 2 58 50 16 17 9 19 25 26 3 10 

Underfilled . & . Overfilled 34 22 60 72 13 21 30 44 41 39 10 18 

Bottle . bursting . at .Filler 14 1 5 10 3 7 7 8 5 6 2 2 

Uncrowned .Bottles 2 1 3 4 2 1 2 0 0 1 0 0 

Miscellaneous . Losses 4 2 6 6 3 3 4 5 5 4 2 3 

Foreign .Bottles             

Logo . Missing             

Chip .Neck             

Filler . Stoppages/Drain             

QA .Samples             

             

Theoretical . Cases 7772 752 8873 6309 1929 4167 5418 9510 9933 3352 823 1975 

Actual . Cases 7697 724 8741 6167 1892 4118 5366 9434 9857 3276 806 1942 

Concentrate . Yield 99.03% 96.28% 98.51% 97.75% 98.08% 98.82% 99.04% 99.20% 99.23% 97.73% 97.93% 98.33% 

Im
provem

ent in Concentrate Yield of CSD
 on RG

B line 
H

CCBPL 

24 
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    Boxplot .and .run .chart .for .Yields 

 

Following .are .the .Run .chart .and .box .plot .for .various .yields .– .Sugar, .Concentrate .and .CO2. 

.Run .chart .shows .how .yield .fluctuates .over .26 .days .for .which .we .have .taken .the .readings 

.whereas .box .plot .gives .the .median .and .quartile .values .for .the .same .readings. 

3.5.1. Sugar .Yield 
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Boxplot .of .Sugar .Yield 

 

Average .Yield: .99.16% 

Yield .Range: .97.3% .- .101.9% 

 

 

From .the .box .plot, .we .can .notice .an .outlier .– 

 

 101.91% .for .Sprite .200 .ml . 

Sugar .is .bought .from .different .vendors .with .an .allowed .tolerance .in .weight .up .to .± .2% .of .the 

.weight. .But .the .calculations .are .done .with .a .fixed .value .of .sugar .weight .notified .by .the 

.vendor. .In .case .of .presence .of .excess .sugar .than .the .notified .figure, .the .actual .yield .exceeds 

.100%. 

Say .for .E.g., .sugar .is .bought .in .bags .of .100 .Kgs .but .one .bag .consists .of .102 .kgs .of .sugar .in 

.actual. .The .yield .calculation .is .performed .as .per .100 .kgs .but .because .of .an .extra .couple .of 

.grams .sugar .presence, .the .calculated .yield .might .exceed .100%. 
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3.5.2. Concentrate .Yield 
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Run .Chart .of .Concentrate .Yield 

 

Average .Yield: .99.95% .Yield .Range: .98.45% .- .102.85% 

Boxplot .of .Concentrate .Yield 

 

As .expected, .concentrate .yield .box .plot .displays .an .outlier . in .the .same .run .as .that .of .the 

.one .seen .in .sugar .yield, . 

 
 

 



 

  

Pa
ge

33
 

 

3.5.3. CO2 .Yield 

 

Run .Chart .of .CO2 .Yield 

Average .Yield: .75.25% .Yield .Range: .50.57% .- .107.2% 

 

Boxplot .of .CO2 .Yield 
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PRESS = 198.649 R-Sq(pred) = 99.76% 

 

4. Analyze 

4.1. Sigma .Level 

 

Avg. .Concentrate .yield .for .the .readings .taken .is .around .99.95% .for .one .year, .which .indicates 

.a .sigma .level .of .4.8 .(from .the .abridged .sigma .table) .whereas .the .average .annual .concentrate 

.yield .is .around .99.8% .which .indicates .a .sigma .level .of .4.3 .(by .interpolation). 

The .recommendations .in .the .improvement .phase .are .provided .considering .the .annual 

.concentrate .yield .(σ .= .3.74) .whereas .the .analysis .is .done .on .the .data .collected .in .the 

.described .time .period .(σ .= .4.3 

4.2. Regression .Analysis 

4.2.1. Regression .Analysis 

Loss .versus .(Dirty .bottles .+ .Underfilled .& .Overfilled .bottles .+ .Uncrowned .bottles .+ .Bottle 

.burst) .The .regression .equation .is 

Loss .= .4.36 .+ .1.09 .Dirty .+ .0.978 .(Under .+ .Over) .filled .+ .0.826 .Uncrowned .+ .1.04 .Bottle .Burst 

 

 
 

Predictor Coef SE .Coef T P 

Constant 4.361 1.058 4.12 0.000 

Dirty 1.08611 0.03021 35.95 0.000 

Under+Over 0.97791 0.02810 34.80 0.000 

Uncrowned 0.8257 0.3145 2.63 0.016 

Bottle .Burst 1.04153 0.07135 14.60 0.000 

 

S .= .2.55130 

 

R-Sq .= .99.8% . R-Sq(adj) .= .99.8% 
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Analysis of Variance 

Unusual Observations 

R denotes an observation with a large standardized residual. 

X denotes an observation whose X value gives it large influence. 

 
 

Source DF SS MS F P 
Regression 4 81414 20353 3126.91 0.000 
Residual .Error 21 137 7   
Total 25 81551    

Source DF Seq .SS 
Dirty 1 67763 
Under+Over 1 11608 
Uncrowned 1 655 
Bottle .Burst 1 1387 

 
 
 

Obs Dirty Loss Fit SE .Fit Residual St .Resid 
16 7 122.000 122.854 2.333 -0.854 -0.83 .X 
22 19 65.000 55.644 0.653 9.356 3.79R 
24 132 290.000 289.285 2.042 0.715 0.47 .X 

 
 
 
 
 
 
 
 
 
 
 

4.2.1. Interpretation .of .the .results 

 The .p-value .in .the .Analysis .of .Variance .table .(0.000) .shows .that .the .model .estimated 

.by .the .regression .procedure .is .significant .at .an .α-level .of .0.05. .This .indicates .that .at 

.least .one .coefficient .is .different .from .zero. 

 The .p-values .for .the .estimated .coefficients .of .Dirty, .(Under+Over) .filled .and .Bottle 

.Burst .are .0.000, .indicating .that .they .are .significantly .related .to .Loss. .The .p-value .for 

.Uncrowned .is .0.016, .indicating .that .it .is .relatively .less .related .to .Loss .at .an .α-level .of 

.0.05. 

 The .R-Square .value .indicates .that .the .predictors .explain .99.8% .of .the .variance .in .Loss. 

.The .adjusted .R-Square .is .99.8%, .which .accounts .for .the .number .of .predictors .in .the 

.model. .Both .values .indicate .that .the .model .fits .the .data .well. 

 The .predicted .R-Square .value .is .99.76%. .Because .the .predicted .R2 .value .is .close .to .the 

.R-Square .and .adjusted .R-Square .values, .the .model .does .not .appear .to .be .over .fit .and 
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.has .adequate .predictive .ability. 

 Observations .16, .22 .& .24 .are .identified .as .unusual .because .either .the .absolute .value .of 

.the .standardized .residuals .are .greater .than .3 .or .it’s .X .value .has .a .large .influence .on .the 

.overall .output. .This .may .indicate .they .are .outliers. 

 

 

 
 

4.2.2. Residual .Analysis 

 

Normal .Probability .plot .of .Residuals .for .Loss: 

 

: .Normal .Probability .plot .of .Residuals .for .Loss 

 

The .normal .probability .plot .shows .an .approximately .linear .pattern .consistent .with .a 

.normal .distribution. .The .point .in .the .upper-right .corner .of .the .plot .may .be .an .outlier. 
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Residuals .vs .Fitted .value .for .Loss: 

 

: .Residuals .vs .Fitted .value .for .Loss 

 

 

 

 

The .plot .of .residuals .versus .the .fitted .values .shows .that .the .residuals .get .smaller .(closer .to 

.the .reference .line) .as .the .fitted .values .decrease, .which .may .indicate .the .residuals .have .non 

.constant .variance. 
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Residual .Histogram .for .Loss: 

 

Residual .Histogram .for .Loss 

 

The .histogram .is .showing .the .presence .of .outliers .in .the .data .shown .by .the .extreme .right 

.hand .side .bar. 
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4.3. SKU .wise .analysis 

 

1. Sprite .200: 
 

 

: .Pie .Chart .of .beverage .losses .in .Sprite .200 .MRP: .Rs. 

.10/bottle 
Planned .Production: .70849 

.Cases .Actual .Production: .70276 

.Cases .Yield: .99.19% 
Highest .Contributors .to .Yield .loss: .(Under+Over) .filled .& .Dirty 

.bottles .Opportunity .Cost: .Rs. .1,37,520 
 
 
 
 
 
 
 
 
 
 
 
 
 

2% 
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2. Sprite .300: 

 

Pie .Chart .of .beverage .losses .in .Sprite .300 

 

MRP: .Rs. .15/bottle 

Planned .Production: .18423 

.Cases .Actual .Production: .18257 

.Cases .Yield: .99.09% 

Highest .Contributors .to .Yield .loss: .(Under+Over) .filled .& .Dirty 

.bottles .Opportunity .Cost: .Rs. .59,760 

 

 

 

 

 

 

 

 

 

 

3. ThumsUp .200: 
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Pie .Chart .of .beverage .losses .in .ThumsUp .200 . 

MRP: .Rs. .10/bottle 

Planned .Production: .43122 

.Cases .Actual .Production: .42677 

.Cases .Yield: .98.97% 

Highest .Contributors .to .Yield .loss: .Dirty .bottles . & .(Under+Over .)filled 

.Opportunity .Cost: .Rs. .1,06,800 

 

4. ThumsUp .300: 

 
 

Pie .Chart .of .beverage .losses .in .ThumsUp .300 
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MRP: .Rs. .15/bottle 

Planned .Production: .19478 

.Cases .Actual .Production: .19281 

.Cases .Yield: .98.99% 

Highest .Contributors .to .Yield .loss: .Dirty .bottles .& .(Under+Over)filled 

.Opportunity .Cost: .Rs. .70,920 

 

5. Coke .200: 

 

Pie .Chart .of .beverage .losses .in .Coke .200 

 

MRP: .Rs. .8/bottle 

Planned .Production: .21329 

.Cases .Actual .Production: .20943 

.Cases .Yield: .98.19% 

Highest .Contributors .to .Yield .loss: .(Under+Over)filled .& .Dirty 

.bottles .Opportunity .Cost: .Rs. .74,112 
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6. Coke .300: 

 

Pie .Chart .of .beverage .losses .in .Coke .300 

 

MRP: .Rs. .15/bottle 

Planned .Production: .856 

.Cases .Actual .Production: .806 

.Cases .Yield: .94.16% 

Highest .Contributors .to .Yield .loss: .(Under+Over)filled .& .Dirty 

.bottles .Opportunity .Cost: .Rs. .18,000 
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7. Fanta .200: . 

 

 

 .Pie .Chart .of .beverage .losses .in .Fanta .200 

 

 

MRP: .Rs. .10/bottle 

Planned .Production: .17886 

.Cases .Actual .Production: .17440 

.Cases .Yield: .97.5% 

Highest .Contributors .to .Yield .loss: .(Under+Over)filled .& .Dirty 

.bottles .Opportunity .Cost: .Rs. .1,07,040 

 

 

 

 

 

 



 

  

Pa
ge

45
 

 

 

 

8. Fanta .300: 

 

Pie .Chart .of .beverage .losses .in .Coke .300 

 

MRP: .Rs. .15/bottle 

Planned .Production: . 2197 

.Cases .Actual .Production: .2167 

.Cases .Yield: .98.6 .% 

Highest .Contributors .to .Yield .loss: .(Under+Over)filled .& .Dirty 

.bottles .Opportunity .Cost: .Rs. .10,800 
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9. Limca .300: 

 

Pie .Chart .of .beverage .losses .in .Limca .300 

 

MRP: .Rs. .15/bottle 

Planned .Production: .3352 

.Cases .Actual .Production: .3276 

.Cases .Yield: .97.73% 

Highest .Contributors .to .Yield .loss: .(Under+Over)filled .& .Dirty 

.bottles .Opportunity .Cost: .Rs. .10,800 

 

 

Inference: 

1. Sprite .200, .ThumsUp .200 .& .Fanta .200 .are .the .fast .moving .SKU 

2. Coca-Cola .300, .Fanta .300 .& .Limca .300 .are .the .slow .moving .SKU 

3. Total .Oppurtunity .Cost .of .Rs. .5,95,752 
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4.4. Why .Analysis 

 

For .Filler .& .Crowning .Machine: 

 

Table .4: .Why .Analysis .- .Filler .& .Crowning .machine 

S.N. Problem Indication Why . 

1 Bottle .Filling Under .Filling Filler .Valve .Setting 

2 Bottle .Filling Over .Filling Filler .Valve .Setting 

3 Bottle .setting .in .Filler Bottle .bursting 
Bottle .alignment, .valve .operation, 

Beverage .filling .pressure 

4 Bottle .Crowning Uncrowned .bottles Crown .jamming .in .crown .chute .line 

5 Bottle .Crowning Uncrowned .bottles Crown .unavailability .in .hopper 

6 Bottle .Crowning Improper .crowning Crown .jamming .in .crown .chute .line 

7 Bottle .setting .in .Crowner Bottle .bursting Bottle .alignment 

8 Filler .stoppages/drainage Bottle .bursting Bottle .alignment 

9 Bottle .Crowning Chip .neck .at .bottle Bottle .alignment 

 

For .ASEBI .Machine: 

 

Table .5: .Why .Analysis .– .ASEBI .machine 

S.N. Problem Indication Why .Why 

1 Automated .Inspection SKU .Logo .Missing ASEBI .setting .neglects .SKU .logo .area 

2 Automated .Inspection Wrong .SKU .bottle ASEBI .setting .neglects .SKU .logo .area 

3 Automated .Inspection Dirty .bottles ASEBI .setting .neglects .SKU .logo .area 
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5. Improve 

5.1. Generic .recommendations 

 

5.1.1. Problem: .Under .filling .and .over .filling .of .bottles 

Observation: 

During .data .collection .process .it .has .been .observed .that .there .are .frequent 

.incidences .of .number .of .under .filled .and .over .filled .bottles .getting .rejected .at .filled 

.bottles .inspection .station. 

Root .Cause: 

Bottle .filling .process .consists .of .positioning, .pre .evacuation, .pressurization .and .filling 

.stages, .which .are .majorly .controlled .by .valve .and .vent .tube .operation. .Any .mismatch 

.between .preset .specifications .and .available .SKU .results .in .improper .functioning .of 

.filling .operation. 

Suggestion: 

Define . schedule . for . timely . maintenance . of . filler . machine . and . related 

. subassemblies, .which .will .ensure .proper .bottle .filling .operation. 

Maintenance .activities .should .include: 

 Valve .setting .for .beverage .filling .operation 

 Vent .tube .setting 

 Co2 .pressure .setting 

 Bottle .sealing 

Appoint .well .trained .and .skilled .Filler .machine .operator. 
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5.1.2. Problem: .Dirty .bottles .at .filled .bottles .inspection .station 

Observation: 

It . has . been . observed . that . there . are . number . of . dirty . filled . bottles . getting 

. rejected . at .filled .bottles .inspection .station, .which .leads .to .beverage .loss. 

Root .Cause: 

The .current .bottle .washing .& .cleaning .process .is .incapable .of .cleaning .all .dirt .in .some 

.of .the .bottles. .Dirty .bottles .observed .at .filled .bottles .inspection .station .are .not 

.segregated .according .to .defect .observed. .There .is .high .probability .that .these .same 

.bottles .rejected .at .filled .bottles .inspection .station .remain .dirty .after .one .more .run .in 

.bottle .washer. 

Suggestion: 

Dirty .bottles .observed .at .filled .bottles . inspection .station .need .to .be .stored 

.separately, .which .can .further .undergo .special .process .of .cleaning .in .bottle .washer. 

In . addition . to . this . additional . worker . should . be . appointed . at . pre-inspection . station 

. to . 

 

identify .incidences .of .extreme .dirt. 

 

 

5.1.3. Problem: .Bottle .bursting 

Observation: 
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From .data .analysis .calculations, .it .can .be .observed .that .bottle .bursting .leads .to 

.approx. .30% .of .total .losses. .This .bottle .bursting .majorly .occurs .in .bottle .filling .and 

.bottle .crowning .operation. 

Root .Cause: 

Bottle .bursting .in .bottle .filling .and .bottle .crowning .operation .occurs .due .to .various 

.factors .like .filler .speed, .crowner .gear .setting, .bottle .platform .setting .etc. 

Suggestion: 

 Replace .crowner .transfer .gear .(Already .implemented) 

 Replace .the .crowner .spider .and .SS .pad 

 Replace .the .in .feed .running .track .and .guide 

 Leveling .of .bottle .platform 

 Replace .the .out .feed .guide .and .spider 

 
5.1.4. Problem: .Uncrowned .filled .bottles- .Crown .Hopper .Problem 

Observation: 

During .data .collection .process .it .has .been .observed .that .there .are .frequent 

.incidences .of .number .of .uncrowned .filled .bottles .getting .rejected .at .filled .bottles 

.inspection .station. .Although .frequently .4-5 .uncrowned .bottles .are .observed .coming .in 

.sequence .out .of .crowner .assembly, .in .some .extreme .cases .this .number .goes .beyond 

.15 .bottles .in .sequence. 

Root .cause: 

There .are .two .major .reasons .for .occurrence .of .this .problem .of .uncrowned .bottles- 

a. Unavailability .of .crowns .in .hopper 

b. Jamming .of .crowns .in .crown .chute .line .passage 

Maintenance .of .stock .of .crowns .in .hopper .and .its .refilling .is .manual .activity, .which 

.gets .affected .by .operator .availability .and .in .some .cases .operator .negligence. 

Suggestion: 



 

 Pa
ge

51
 

A .sensor .can .be .installed .in .hopper .assembly .of .crowner, .which .will . ensure 

.availability .of .minimum .quantity .of .crowns .in .hopper. .In .case, .crown .level .in .hopper 

.drops .beyond .certain .limit, .it .will .provide .signal .through .alarm .and .stop .crowner 

.operation. .This .mechanism .will .avoid .beverage .loss .due .to .uncrowned .bottles. 

 

5.1.5. Problem: .Uncrowned .filled .bottles-Crowner .Problem 

Observation: 

 

 

During .data .collection .process .it .has .been .observed .that .there .are .frequent 

.incidences .of .number .of .uncrowned .filled .bottles .getting .rejected .at .filled .bottles 

.inspection .station. .Although .frequently .4-5 .uncrowned .bottles .are .observed .coming .in 

.sequence .out .of .crowner .assembly, .in .some .extreme .cases .this .number .goes .beyond 

.15 .bottles .in .sequence. 

 

 

Root .cause: 

There .are .two .major .reasons .for .occurrence .of .this .problem .of .uncrowned .bottles- 

a. Unavailability .of .crowns .in .hopper 

b. Jamming .of .crowns .in .crown .chute .line .passage 

Maintenance .of .stock .of .crowns .in .hopper .and .its .refilling .is .manual .activity, .which 

.gets .affected .by .operator .availability .and .in .some .cases .operator .negligence. 

Suggestion: 

A .sensor .can .be .installed .at .the .output .point .of .crowner .assembly, .which .will .check 

.availability .of .crown .on .every .filled .bottle. .In .case .of .unavailability .of .crown .for .two 

.bottles .in .sequence, .it .will .provide .signal .through .alarm .and .stop .crowner .operation. 

.This .mechanism .will .avoid .beverage .loss .due .to .uncrowned .bottles. 
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5.1.6. Problem: .SKU .Logo .Missing .from .bottle 

Observation: 

During .data .collection .process .it .has .been .observed .that .there .are .incidences .of 

.missing .SKU .logo .from .some .of .the .bottles, .which .are .then .rejected .at .filled .bottles 

.inspection .station .leading .to .beverage .loss. 

Root .Cause: 

Due .to .rough .handling .of .bottles .SKU .logo .is .damaged. .Such .bottles .need .to .be 

.rejected .at .Pre-inspection .station .before .bottle .washer. .Due .unskilled .labour .or 

. labour .negligence .some .of .these .bottles .are .passed .on .to .RGB .line .and .get .rejected 

.at .filled .bottles .inspection .station. 

Suggestion: 

Proper . training . needs . to . be . provided . to . labour . working . at . Pre-inspection 

. station . to .identify .SKU .logo .missing .bottles. 

5.1.7. Problem: .Wrong .SKU .bottle 

Observation: 

During .data .collection .process .it .has .been .observed .that .there .are .incidences .of .wrong 

.SKU .bottles .getting .filled, .which .are .then .rejected .at .filled .bottles .inspection .station 

.leading .to .beverage .loss. 

Root .Cause: 

 

 

During .unloading .operation .at .yard .sometimes .different .SKU .bottles .get .mixed. .Such 

.bottles .need .to .be .rejected .at .Pre-inspection .station .before .bottle .washer. .Due 

.unskilled .labour .or .labour .negligence .some .of .these .bottles .are .passed .on .to .RGB .line 

.and .get .rejected .at .filled .bottles .inspection .station. 

Suggestion: 
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Proper . training . needs . to . be . provided . to . labour . working . at . Pre-inspection 

. station . to .identify .different .SKU .bottles. 

 
 

5.2. SKU .wise .recommendations 

5.2.1. SKU: .Fanta 

Problem: .Bottle 

.bursting .Observation: 

From .data .analysis .calculations, .it .can .be .observed .that .bottle .bursting .leads .to 

.approx. .30% .of .total .losses. .This .bottle .bursting .majorly .occurs .in .bottle .filling .and 

.bottle .crowning .operation. 

Root .Cause: 

Since .the .introduction .of .Fanta .product .there .have .been .different .suppliers .of .new 

.bottles, .which .resulted .into .minor .deviations .in .bottle .design. .Due .to .difference .in 

.sizes .of .bottles .and .inability .of .filler .machine .to .accommodate .these .deviations .bottles 

.get .broken. 

Suggestion: 

Define .specifications .in .filler .machine .to .accommodate .size .deviations .of .different 

.supplier .bottle. 

5.2.2. SKU: .Limca 

Problem: .Dirty 

.bottles .Observation: 

From .data .analysis .calculations, .it .can .be .observed .that .dirty .bottles .lead .to .approx. 

.35% .of .total .losses. 

Root .Cause: 

Due . to . lesser . market . demand . and . seasonality . Limca . is . produced . less . frequently. 
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. This .results .in .storage .of .bottles .for .longer .duration .leading .to .accumulation .of .more .dirt. 

Suggestion: 

Bottle .washing .process .should .be .modified .for .Limca .bottles .to .clean .all .types .of .dirt. 

 

5.3. Project .Impact 

 

Currently .the .yield .of .HCCBPL, .is .98.8 .% .and .incurs .a .loss .of .1.2 .%. 

E.g. .Average .daily .production .= .7900 .Cases 

Average .daily .production .(theoretical) .= .7992 .Cases 

Average .daily .difference .= .92 .Cases .= .(92*24 .bottles) .= .2208 .bottles 

.Avg. .loss .= .2208*300 .(days) .= .662400 .bottles 

Yearly .loss .= .662400*10 .= .Rs. .6624000 

It .is .very .difficult .to .achieve .100% .Concentrate .Yield .due .to .inherent .losses .in .the .system. .But 

.if .recommendations .mentioned .above .are .implemented .successfully .then .the .yearly .loss 

.which .at .present .amounts .to .Rs. .66.24 .lacs .can .be .reduced .significantly. 
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