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MineSight® Economic 
Planner (EP) has two 
major components: 
MSOPIT and MSVALP. 
MSOPIT is used for open 
pit optimization studies 
and the quick generation 
of shells representing Pits, 
Phases, or Pushbacks. 
MSVALP is used to obtain 
a Simplified Long-range 
Production Schedule from 
a series of shells using 
cutoff grade optimization 
and Net Present Value 
NPV) analysis.

This two-part article presents the long-range 
scheduling and cutoff grade optimization 
methodologies used by MineSight® EP program 
MSVALP. Topics covered include the underlying 
logic and assumptions made by the program, the 
input data required to run the program, and the 
output produced by the program. 

The scheduling capability of  MineSight® EP does 
not replace the usage of MineSight® Strategic Planner 
(SP), which is a more detailed long-range scheduler 
program. The main purpose of the MineSight® EP 
scheduling tool is to quickly generate and compare 
life-of-mine schedules for different cases that have 
different ore processing plant capacities and/or 
different total mining rates. Cutoff grade optimization 
techniques are used to maximize the NPV for each 
case evaluated. The results from the MineSight® EP 
scheduling studies can then be used as input to the 
more detailed MineSight® SP scheduler.
MSVALP Logic and Assumptions

MSVALP schedules a series of shells that expand 
a pit in mineable width increments from the current 
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pit topography (original 
ground if no pit exists) to 
the final pit topography. 
These shells are typically 
produced by program 
MSOPIT, but one can also 
use shells produced by 
other programs or actual 
phase designs produced 
by the MineSight® 3-D Pit 
Expansion tool.

MSVALP produces 
several schedules for each 
case being analyzed:

1.  A Base Case 
schedule that processes all material above the internal 
cutoff grade and satisfies the processing plant 
requirements each year. This schedule maximizes 
total profit. The shells are mined one at a time in 
progressive order at the mining rate needed to satisfy

(continued on page 2)
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(Scheduling and Cutoff Grade Optimization with MineSight® Economic 
Planner Program MSVALP continued from page 1)
the plant requirements each year. Smoothing of 
stripping spikes is limited to moving waste mining 
forward only when needed to assure that the total 
mining capacity/period is not exceeded.

2. A series of Constant Cutoff schedules that 
process ore material above a set cutoff grade and 
stockpile lower grade ore material that is below the 
cutoff grade. The processing plant requirement is 
satisfied each year. The shells are mined one at a time 
in progressive order at the mining rate needed to 
satisfy the plant requirements each year. Smoothing 
of stripping spikes is limited to moving waste mining 
forward only when needed to assure that the total 
mining capacity is not exceeded in any period. 
Stockpiled lower grade ore material below cut-off is 
reclaimed during scheduling with the highest grade 
material used first.

 3. An optimized schedule using cutoff grade 
optimization techniques. This evaluation will find the 
cutoff grade to use each year to maximize the NPV 
of the schedule. The evaluation is based on using any 
available excess mining capacity to mine higher grade 
material earlier in the schedule to increase the NPV.  
User-specified cutoff grade increments (or bins) are 
evaluated each year in the following way:

a. Replace material going to the processing 
plant from the lowest cutoff bin with higher 
grade material and recompute the schedule 
economics.

b. If the value of the higher grade material 
is sufficient to pay the opportunity costs 
associated with the replacement (i.e. the 
value of the higher grade material must 
cover:  1) the value lost by not processing the 
lower grade material, and 2) the additional 
mining costs associated with mining more 
material which includes the material sent to 
stockpile and any additional waste mining 
required to access the higher grade ore) then 
the replacement is implemented because it 
improves the NPV of the schedule.

c. Increment the cutoff to the next lowest bin 
and repeat steps a. and b. The optimization 

for each year stops when there is no 
improvement in the NPV of the schedule 
(i.e., when the test done in step b. fails) or 
when there is no longer any accumulated 
excess mining capacity in the period.

MSVALP gives you a BASE case, a series of Constant Cutoff, and 
Optimized BEST schedules. 

While optimizing, the scheduler will also test the 
economics of reclaiming ore from stockpile versus 
mining ore in the pit. If the value of the highest 
grade ore bin on the stockpile is sufficient to pay the 
opportunity costs associated with the pit ore that it 
is replacing (i.e., the value of the stockpiled ore must 
cover: 1) the value lost by not processing the pit ore, 
and 2) the additional stockpile rehandling costs) then 
the replacement is implemented because it improves 
the NPV of the schedule. The scheduler thus has 
the capability to consider the effect of reclaiming 
stockpiles during the cut-off grade optimization/
maximize NPV process.  

Certain assumptions are made to perform the 
cutoff grade optimization quickly. These assumptions 
include:

 Excess mining capacity is accumulated by 
the scheduler. This means that the capacity 
constraint is the cumulative excess

(continued on page 3)
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(Scheduling and Cutoff Grade Optimization with MineSight® Economic Planner Program MSVALP continued from page 2) 
mining capacity and not the period excess capacity (i.e., if the total mining capacity is underutilized in 
earlier periods, it will be assumed that this underutilized amount is available for later periods).

 The reserves are grouped into Mining Units or Reserve Records which are tonnes and grade units 
categorized by Shell, Bench, Best Destination, Material Type, and Cutoff bin. The mining units have a 
maximum size based on a tonnage specified by the user.

 Stripping can be moved to earlier periods based on available excess capacity. Whether or not this 
movement is geometrically reasonable is not considered.

 Selectivity in the stockpiles is based on the Mining Units.
 Mining sequence is defined by mining the shells one at a time in progressive order. Stripping of the 

next shell, however, can begin earlier to coincide with ore mining in the current shell if excess mining 
capacity exists and if the earlier stripping is required by the cutoff grade optimization results for 
improving the NPV of the schedule.

The second part of this article will be published in the July issue and will continue by covering the input 
data required to run the program and the output produced by the program.

Special Announcement:
Microsoft® Windows Vista is not currently a supported Operating System for MineSight®. 
Mintec, Inc. is testing this OS and will inform you when it is a supported product.


