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Abstract

Long-term production planning in open-pit mining is affecting the profitability and cash flows
management. Uncertainty of the cut-of-grade is one of the major factors in conflict with the actual
production and planning. It will be more effect in the first years of mine life. In the present study,
integer programming is used for long term production planning with regard grade uncertainty.
Expected value is applied in objective function for uncertainty generalization. Maximizing of the
net present value with regard to grade uncertainty is the main objective of this modeling problem, so
a two-dimensional block model with 135 iron ore blocks (78 blocks of ore and 57 blocks of waste)
was used. Five nested-pits were selected which contain 27 blocks in each nested pits. Then,
objective function and constraints were defined by decision variables and the model was solved by
Excel software. Before solving the model, upper and lower bound of constraints should be defined,
for example, the upper limit of the extraction capacity in each period is obtained by the total amount
of ore and waste which is divided by the number of periods. Finally, the model is run by the Excel
software that increasing 5 percent of the net present value in comparisons with long-term
production planning with fixed cut-of-grade.

Key words: Net present value, production planning, uncertainty, cut-of-grade, expected value



