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Process Optimization and NVA Reduction 
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Anand Sunder, Texas Tech University, Lubbock, USA

ABSTRACT

Thearticlediscussesamethodologytoreducecycletimesthroughanalgorithmic,analyticalframework
forsequentialprocessflows.Studyingprocessflowflexibilityforreducingbottleneckshasalways
continuedtoopennewresearchavenues.Thismethodologyhasbeenformulatedkeepinginviewof
sequentialmanuallyexecutedassemblyprocesses,whereasingleoperatorisinvolved,theprocess
stepsareentirelymanualorsemi-automated.Theconceptcanalsobeextendedtootherscenarios
bycomputingaprocessflexibilitymeasureintermsoftime,resourcesandmethods.Essentiallythis
articletalksabouttheuseofanalgorithmforeffectiveschedulingonassemblylines,computingthe
mostoptimalpaththatthattheprocessflowcouldhavetakengivenhowtheprocesshasproceeded.
Currentactivityschedulingmethodstallytheprogressagainstaplan,whichisidealanddoesnot
accountforunforeseenwaittimes.Theoutputofthealgorithmwhichisthemostoptimalapproach
ascomputedforagivenscenariowillhelpachieverhythmandreducewastedtimeinplaceswhere
it’spossibletoavoidthem.Astandardtooltomeasuretheexactamountofcompressiblewaittime
orMudaTypeofwasteischosen,theoverallequipmentefficiencywasadoptedforgaugingthis
approach.Thisdiscussesthegeneralizationoftheprincipleusedanditsformulationasanalgorithm
andaflowchart.
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1. INTROdUCTION

Assemblylinesacrossvarioussegmentsfacedelaysorwaittimeswhichturnintobottlenecks.Many
methodshavebeendevisedtoeliminateorreducetheireffects.Butasystemoralgorithmthatcan
calculatethebestpossiblesequenceofoperationsthatcouldhavebeenfollowedisofinteresttoany
industry.Adecisiontoprocureadditionalresourcesespeciallyofhighvaluerequiresarobustestimate
ofplantormachinerycapacity.

Timeandmotionstudydatagivessomeinsighttotheimpactofdelaysontheprocess,butatool
toevaluatewhetherabetterchoicecouldhavebeenmadeunderthesamecircumstanceswasofneed.
Networkformulationsofprocessesareusedastoolstoanalyzesequenceconstraints.
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Keepinginviewofsequenceconstraintsandscopeofdelayreductionavailablewithinaprocess
flow,astepbystepapproachtoreduceidletimeswasnecessary.Generalizedformulationswere
constructedbasedonpermittedprocessflowsequences,thataremoreoptimalthantheoriginalprocess.

CurrentschedulingmethodsusingMSproject isapurely tracking tool,someintelligence is
requiredtobebuiltintothem,byusingthealgorithmdiscussedlaterinthispaper,wefactoryto
progressivelyreachthezerodelaystage.

Useofsimulationforprocessflowscanonlyshowhowthesedelayseffecttheentireassembly
lineflow,butanunansweredquestionremainscouldithavebeenbetter.

2. NEEd FOR THE STUdy

Optimizedprocessflowswithminimumdelayisthedesireofanymanufacturingactivity.Particularly
in aircraft assembly plants where most of the work is manual, the need for standardization and
benchmarkingisofutmostimportance.

Astructuredapproachtocomputeprocessflowtimewiththeleastdelaytimewasalwaysneeded.
Thisneedthusevolvedlatertoanalgorithmforre-computinganoptimalprocessflowsequencewith
minimumdelayorwaittime.

Clarity in setting reasonable benchmarks based on the environment in which the study is
conducted, complete understandingof the limitations and constraints underwhich an activity is
carriedoutwasrequired.Untiltheconstraintscouldbeformulatedasanetworkormathematical
formulation,generatinganapproachforoptimizationunderconditionsofuncertaintyisimpossible.

The need of this study is thus justified in the context of better decision making in typical
managementproblemsofmeetingandsettingdeadlines,benchmarksandtargets.

Unavailabilityoftimetolookatsuchproblemsingreaterdetailandanalyzingthesamemakes
usoverlooktherationalebehindtroubleshootingproblems,increasingthetendencytotakeuprash,
deleteriousapproach.

3. JUSTIFICATION OF THE STUdy

Ascientificapproachortooltocomputeandbenchmarkthebestpossiblesequenceorflowstepsin
anassemblylinewasalwaysneededformanagementtotakeclearerdecisionsandformulatebetter
improvementideasforproductivity.Thusacomputercompatibleapproachtocalculateminimum
possibledelaywascalledfor.

For assembly lineprocesseswhich are repetitiveuseofmnemonics to classify activity into
compressible,incompressibletypeswasaprerequisite.

Theneedtothusclassifyanactivitycorrectlyasavoidable,avoidable,valueaddedornon-value
addedwasirreplaceable.

Also,arepresentationofconventionaltimeandmotionstudydataasanetworkmakesiteasier
forvisualizingserial,parallelactivities.

Activitiesthathappeninthebackgroundwhenmeasuredagainstonesinthecriticalpath,help
visualizetheactualprocessesbetter.

Thisthusreinforcedaneedtoconductastudyofthiskind.

4. OBJECTIVES

Objectiveofourpaperistodemonstratethealgorithmwithprimaryfocusondelayreductionfor
effectiveactivityscheduling.Theemphasisisondemonstratingtheleastpossiblewastedtimethat
couldhavebeenachievedgivenaprocessflowanditsconstraint.Emphasisisprimarilytoreduce
delaysfromthelearningfromunnecessarywaitorwastedtime,astohowitcouldhavebeenreplaced
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