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ABSTRACT Theeconomicviabilityofthemodemdaymineishighlydependentupon  

Carefu1plannlngandmanagement．DecliningtrendsinaveTageOregrades，increaslng  

mlnlng COStS and environmentalconsiderations willensure t匝t this situationwi11  

remaininthefbreseeablefuture．Theoperationandmanagementofalargeopenpit  

minehavingalifeofseveralyearsisanenormousanddifGculttask．Thoughanumber  

Ofoptlmisationtechniqueshavebeensuccessfu11yappliedtoresoIvesomeimportant  

PrOblems，theproblemofdeterm1nlnganOPtimalproductionscheduleoverthelifeof  

the depositis sti11very much unresoIved．Due to the size and complexity ofthe  

PrOblemsinvoIved，the most popular commercialpackage fbr finding aproduction  

SCheduleinvoIvesrepeatedlysoIvingthe“ultimatepitlimit”problemuslngdifferent  

COStSetS．nisproblemismostcommonlydefinedasfindingthatpitwhich，ifallore  

and waste could be extracted today，WOuld yield the highest possibleprofit．Note  

realisticconstraintssuchasblending，CaPaCityboundsandmi11throughputratesarenot  

COnSideredintheaboveoptimisationprocess．Thusproductionschedulesaretypically  

determinedbytakingoutputfromtheaboveprocessandrefiningitbyhand．  

In this paperwe discuss some ofthe techniques that are beingusedin themlnlng  

industryfbrproductionschedulingindicatingtheirlimitations・Wealsopresentamixed  

integerlinear programming（MILP）modelfor the scheduling problems which  

incorporatesthemanydifferenttypesofconstraints・Inaddition，adetai1edalgorithm  

basedonBranchandCutisdeveloped．BranchandCutisastateoftheartlarge－SCale  

OPtimisationtechniqueintroducedforsolvinglargescaletravellingsalesmanproblems・  

OverthepastdecadeithasemergedasanextremelypowerfultechniquefbrsoIving  
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largeMILPproblems・Theseincludeapplicationsofthetechniquetomanyreallife  

SChedulingproblemssuchas thoseintheairlineandtransportationindustries・We  

high1ightkeyfeムturesofourmethodincludingthecuttingplanesused，OurSearCh  

Strategies，the use of alinear programming（LP）based heuristic and methodsfor  

reducingtheLPsubproblems・WealsocommentonthestruCtureOftheMILPandits  

useinsoIvingtheproblem．Inaddition，WeShowhowthemodelmaybeextendedto  

include realistic constmints not consideredin the血inlngliterature or by current  

COmmerCialpackages．TheseincludetheprocesslngOfdifferentoretypes，mlnlngtOa  

maximumverticaldepthandensurlngthepithasaminimumpitbottonlwidth・  

l・aStlyweprovidecomputationalresultsforpracticalsizedproblems・Applyingour  

methodtoaproducinggoldmine，WegenerateanaCCeptableschedulethatincreases  

profitsby15％comparedtoonegeneratedbymlnlngenglneerSuSlngaCOmmerCial  

PaCkage．Basedontheseresultsourimplementationiscurrentlybeingcommercialised・  
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