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Tidelevelisacriticalfactorindeliverlngalcoholto  

thebottlingplants・Silt・fromnearbyrivershaslowered  

the waterlevelat the distillery port and at Lucena  

depot．Tlms，Whenvesselsarriveorareabouttoleave  

POrtintheseareas，theyoccasionallyhavetowaitfor  

Sufficient tide beforelhey can move on．In fact，  

regulardredginglSneCeSSaryattheLucenadepotfor  

ittobeaccessible．   

Strong waves have rendered the Sta Barbara depot  

unusable．Without a depot and with relativelylow  

StOrageCaPaClty，unloadingtothisplanttakesatmost  

5daysasalcoholistruCkedfromthevesseldirectlyto  

theplantandasvesselshavetooccasionallywaitfor  

alcohoIstockstobedepleted・Amonga11plants，Sta・  

Barbaraconsumesthemostalcohol，   

Priortoimplementlngthevesselschedulingmodule，  

shipment destination is determined based on 

remalnlngdays－1evelalcoholinventory attheplants・  

Such criterionis evidently sound albeitinsufficient．  

Forinstance，ifuponarrivalattheplant，tidelevelis  

inadequate，VeSSelsandpreciousalcoholbecometied  

upwaltlngatthatplantresultinglnpOSSiblestock－OutS  

in other plants・Furthermore，PrOduction surge at a  

plantinduces fasteralcoholdepletion that resultsin  

StOCk－Out，Orin double handling when alcoholat a  

Closerplantisre－loadedontotruCksandhauledtothe  

requlrlngPlant・   

2．O AnIntegratedModule   

Evidently，liquorbottlingand alcoholdeliveriesneed  

be synchronizedinorderto minimize alcohoIstock－  

OutS at theliquor plants・Anintegrated production  

plannlngandalcohoIvesselschedulingsystemaimsto  

realize this synchronization. 

1．00verviewofOperations   

To supportitsliquor production operations，La  
Tonde丘a Distillers，Inc．（LTDI）maintains four  

bottling plants and a distillery throughout the  
Philippines（seeFigurel）・Whilethebottlingplants  

areclosetomarketlocationsduepartlytoareturnable  
COntainersystem，thedistilleryislocatednearitsraw  
material（molasses）sourcescreatingquiteadistance  

formovlngalcoholtotheliquorplants・Operational  

concernslike tidelevelrequlrementS Of vessels，  
unavailability ofan alcoholdepot nearthe sea，and  
low storage capacities at the plants are additional  
complicatlngfactorsinthealcohoIsupplypfOCeSSOf  
LTDI・Inthepast，SOmePlantsexperiencedrunnlng  

outofalcohol．  

Figurel・FacilityLocations  
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Production Planning Module 

TheproductionplannlngmOdulegeneratesproduction  

volumes for each liquor plant that minimizes total 

PrOduction and distribution cost・These production  

VOlumesaretranslatedintodailyalcoholrequlrementS  

attheliquorplantswhichbecomelnPutStOthevessel  

SChedulingmodule．   

An LP－based module，itusesMS－Excelforfronトend  

and CPLEX optlmizer as back－end．Asin other  

SyStemSOfthistype，anLPmodelisconstructedfrom  

theinputssuppliedbytheuserandCPLEXoptlmizer  

iscalledtosoIvethemodel．   

Whilethemoduleisstillbeing丘nalized，PrOduction  

plansarebeingdrawnmanuallyalbeitcentrallyatthe  

headoffice．   

AlcohoIVesse）ScheduIingModule   

The alcohoIvesselscheduling module generates a  

One－mOnth daily schedule of alcohoIshipments to  

plantsthat minimizesalcohoIstock－Out atthe plants  

glVenrequlrementS・   

Shipment destination is determined by a heuristic 

algorithmthatessentiallycomparestheplantstock－Out  

effectofswitchingthedestinationsoftwosuccessive  

VeSSeldispatchesfromthedistillery．Aroundthisbasic  

dispatch criterion are refinements that accounts for  

amongothers，effectsofcapacity differences among  

VeSSels，reStrictions on vesseldestinations，and tie－  

breakingcriterion．   

The module includes a routine that determines 

Whetherornotinventories ofdifferentalcohoIsmay  

bejuggled across tanks ofvarious sizesin order to  

accommodate anincoming shipment．D卓炉rent  

αた0んoJ∫m町〃Or♭ecom占～〃edf〝α∫∫〃gJeね〃たThis  

algorithmis based on Chvatal’s（see Rdtrence）  

SOlutionfortheknapsackproblem．   

AIcohoIsupply from LTDIdistilleryis actually  

inadequateforitsentirerequlrementS・Thus，Whilethe  

module may not fu11y eliminate stock－OutS，it  

minimizesunnecessaryonesandmoreimportantly，1t  

identifies where augmentation from imports and 

local1ycon（ractedsupplymaybedelivered■  

3．0ImplementationandDirections   

Becauseit needs to coordinate allusers of the  

distilleryport，reSpOnSibilityforvesselschedulinglS  

glVen tO the distillery．Head office willhost the  

PrOductionplannlngmOdule・   

Underareal－timelinkbetweenplantsanddistilleryto  

the head office：allusers are able to view vesseland  

PrOductionschedules；Plants areabletolnputPlant－  

SPeCificdatatotheproductionplannlngmOdule；head  

OfficeisabletolnPutPlantalcoholrequlrementStOthe  

VeSSelschedulingmodule．（seengure2）  

Figure2．SystemInformationFlow  

Reliabletelecommunicationlinksfromtheplantsand  

disti11erytotheheadofficearehowever，1imited．Thus，  

Whilereal－timelinksareenvisionedforthelong－term，  

e－mailexchanges across users，for both data and  

OutPut，arePlannedfortheshort－（erm．   

Thevesselschedulingmodulehasalreadybeenturned  

OVer tO the distillery and the production plannlng  

moduleisinitsfinaldevelopmentstages・   
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