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ABSTRACT: The most commonly used methods of project evaluation in mining exploration rely on expected value analysis as criteria for undertaking the project. Expected
value methods summarize the attributes of a project by calculating the average outcome on which decisions are based.

Risk analysis is a very powerful tool for certain mining processes where decision under uncertainty is involved. A range of methods is available to support project decision
making under uncertainty, such as sensitivity analysis, scenario analysis and risk analysis using simulation.

Open cast mine is subject to certain inherent risks, which to some degree apply to all participants of the international metals industry.
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PE3KOME: Hait-4ecto u3nonasaHuTe METOAM 3a OLEHKA HA MPOEKTU B MUHHOTO MPOMMLLNEHOCT Ce Baaupar Ha pesynTarute OT aHanusa Ha eeKTUBHOCTTA Ha
npoexTa. Ypes u3uMcnsiBaHe Ha CPEeHUTE U3XOAHM BEMMYMHY, METOAMTE 33 OLEHKA NPESOCTaBAT KATO KPaHW U3BOAY Hail-BaXHWTE XapaKTEpUCTUKX Ha NPOeKTa.
AHanM3bT Ha PUCKaA € MHOTO BAXEH ENIEMEHT 3a OCUTYPSIBaHE HA MUHHWTE MPOLIECH, KOUTO BUHATYW Ce peanuaupar npu HeGraronpusiThu ycnosus. 3a 06ocHoBaBaHe
Ha MPOEKTHUTE pelueHust NpyU HeBnarompuATHW yCroBUS Ce W3NoM3BaT MopeAuua OT CUMYNATUBHU MeTOAW, METOAW Ha MOZeNMpaHe U aHanmu3 Ha pucka.
ChbLUECTBYBALLMAT PUCK MIPY CUCTEMUTE 32 OTKPUTO paspaboTBaHe e MAEHTUYEH C pucka B IpyruTe 06nacTi Ha TexkaTa MHYCTpus.

The most commonly used methods of project evaluation in
mining exploration rely on expected value analysis as criteria for
undertaking the project. Expected value methods summarize the
attributes of a project by calculating the average outcome on
which decisions are based.

Risk analysis is a very powerful tool for certain mining
processes where decision under uncertainty is involved. A range
of methods is available to support project decision making
under uncertainty, such as sensitivity analysis, scenario
analysis and risk analysis using simulation.

Open cast mine is subject to certain inherent risks, which
to some degree apply to all participants of the international
metals industry. These include:

. Commodity Price Fluctuations: These may be
influenced by demand for metals in industry, actual or
expected sales by central banks, sales by metal producers in
forward transactions and production cost levels in major
producing countries.

. Inflation Rate Fluctuations: Specifically related
to the macro-economic policies of the individual countries.

. Country Risk: Specifically country risk including:
political, economic, legal, tax, operational and security risks;

. Exchange Rate Fluctuations.
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. Legislative Risk: Specifically changes to future
legislation (tenure, mining activity, labour, occupational health,
safety and environmental) within the Russian Federation;

. Exploration Risk: Resulting from the elapsed
time between discovery of deposits, development of economic
feasibility studies to bankable standards and associated
uncertainty of outcome;

o Development Project Risk: Specifically technical
risks associated with green field projects for which technical
studies are limited to pre-feasibility studies or less and
development and production has not commenced.

This risk is the opportunity to re-assess that portion of the
Mineral Resource which is amenable to open-pit mining by
extending the optimizations process to include Inferred Mineral
Resources. Coupled with further drilling to target upgrading of
the currently identified Mineral Resource this may well increase
the base for modification to produce Ore Reserves on
completion of the appropriate technical studies.

With the improvements in computers and the availability of
simulation software, risk analysis using Monte Carlo simulation
especially has seen a increase in popularity. Software consists
of economic and financial analysis for the evaluation of new
mine development proposals.



The probabilistic approach used here takes into account
the uncertainty associated with the estimation of the economic
variables used to assess the profitability of proposals.

In this approach, the variables are defined by probability
distributions rather than by point estimates. The analysis
technique used in the model, originally referred to as the Monte
Carlo simulation technique, consists of an iterative approach
which randomly simulates values of the uncertain variables.

In Monte Carlo simulation, a specific operation is
mathematically performed thousands of times.

Input data involve estimates of the range of probabilities for
the variables. By means of a random number generator, specific
values for each variable are chosen at frequencies described by
input data. Values for each variable are generated and the
resultant answer to the mathematical operations contains the
complete range of probable solutions. The answer takes the
form of a cumulative probability distribution curve.
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Fig.1. Diagram of risk assessment for alternative projects of open cast
mining Korpanga iron ore deposit

Mining or exploration is a process which commits company
funds to unknown future. The unknowns involve not only
geologic uncertainty but a number of critical economic factors
such as price, cost, inflation and possible changes in tax laws.
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The final result process is a probability distribution of
possible investment which can be used to assess the
attractiveness of the investment proposal. The Net Present
Value and DCF Rate of Return criteria are used here for this
purpose.

The final result of the model realization are:
o distribution of Net Present Value (NPV);

o risk of the mining project realization (probability of
loss, population mean NPV<0);

o distribution of Internal Rate of Return (IRR).

For realization given purposes at Mining Department of
Saint Petersburg State Mining Institute (Technical University)
was designed model and software.

The results of model realization for project open cast
mining Korpanga iron ore deposit are shown in fig. 1, 2 .
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Fig.2. Diagram of risk assessment for alternative projects of open cast
mining Korpanga iron ore deposit

The output of open cast mines can give distribution of
results and can be used to perform sensitivity analysis of
various input distribution parameters. In new mineral deposits
or exploration areas, where costs are important but not
specifically know, the effects of cost variance can be estimated
by Monte Carlo simulation.



