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CHAPTER 5

ALTERNATIVE OPERATING CONFIGURATIONS
After the establishment of satisfactory accuracy for the simulation model, alternative
operating configurations were investigated to achieve the objective of greater diamond

liberation and quality at as low a cost as possible.

The simulation model was used to asses low as well as high tonnage alternatives. At the
moment the plant is running at lower tonnages, the high tonnages were investigated so that

if the operating strategy changes the alternatives will have been investigated.

5.1 X-ray Plant

The reason for sending more material to the X-ray plant is to remove the diamonds before
going through further processing where they may be broken. The percentage of material sent

to the X-ray plant is taken as a percentage of the material entering the plant.

Figures 11 and 12 indicate the effect of reducing the aperture size for the bottom deck of the
double deck screens, with the triangles indicating the means with the error bars indicating

the standard deviation.
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Figure 11 - The effect of the aperture size on the percentage of material entering the plant
reporting to the X-ray plant at low tonnages (670 t/h).
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Figure 12 - The effect of the McCulley crusher’s closed side setting on the percentage of
material entering the plant going to the X-ray plant at high tonnages (760 t/h).
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" The smaller the aperture size is, the larger the percentage of material that reports to the X-
ray plant at high as well as at low tonnages. This is due to the larger fraction of the size

range of product from the McCulleys being sent to the X-ray plant.

Figures 13 and 14 indicate the effect of the closed side setting of the McCulleys on the

amount of material going to the X-ray plant, with the triangles indicating the mean and the

err206r bars the standard deviation.
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Figure 13 - The effect of the McCulley crusher’s closed side setting on the percentage of

material entering the plant reporting to the X-ray plant at low tonnages (670 t/h).
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Figure 14 - The effect of the McCulley crusher’s closed side setting on the percentage of
material entering the plant reporting to the X-ray plant at low tonnages (670 t/h).

There seems to be a maximum in the amount of material reporting to the X-ray plant at a
closed side setting of 62,5 mm at both high and low tonnage. There is a more than 95 %
confidence that there is a significant difference in the means for the percentages reporting to
the X-ray plant at the 55mm and 62,5mm closed side setting. There is also no significant
difference in the mean values for the percentage of material going to the X-ray plant for the

closed side settings of the 62,5mm and 65mm at 95% confidence.

At a small closed side setting too much fines are produced that directly leave the plant. At
a large closed side setting too many large particles are produced that go to the shuttle
conveyor which can send some material Symon 3 and 4 crushers. The reason why the effect

is more pronounced at high tonnage results from the compounding effect of tonnage and size.

Figure 15 indicates the effect of tonnage on the percentage of material sent to the X-ray
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plant.
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Figure 15 - The effect of tonnage on the percentage of material sent to the X-ray plant.

The reason for the increased amount of material being sent to the X-ray plant at lower
tonnages is because of the improved screening efficiency at lower tonnages as well as because

less material is sent to surge bin 3 and 4.

5.2 Roll Crushers

As much material as possible must be sent to the roll crushers to optimise liberation of the
diamonds. The percentage of material sent to the roll crushers is taken as a percentage of

the material entering the plant.

Figures 16 and 17 indicate the effect the closed side setting of the screen on the percentage
of material sent to the roll crushers at low and high tonnages, with the triangles indicating

the means and the error bars indicating the standard deviation.
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Figure 16 - The effect of the closed side setting of the McCulley crushers on the amount
of material going to the roll crushers at high tonnage (760 t/h).
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Figure 17 - The effect of the closed side setting of the McCulley crusher on the percentage
of material sent to the roll crusher at low tonnage (670 t/h).
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Increasing the closed side setting of the McCulley crusher increases the amount of material

going to the roll crushers, because less fines are produced, at both low and high tonnage.

Figures 18 and 19 indicate the effect of the screen aperture of the bottom deck of the double
deck screen on the percentage of material going to the roll crushers, with the triangles

representing the means and the error bars the standard deviation.
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Figure 18 - The effect of the aperture size of the bottom deck of the double deck screen
on the percentage of material going to the roll crushers at high tonnage (760 t/h).
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Figure 19 - The effect of the aperture size of the bottom deck of the double deck screen
on the percentage of material sent to the roll crushers at low tonnage (670 t/h).

For figures 18 and 19 there is a 95 % confidence that there is a significant difference in the
mean values for the percentage of material going to the roll crushers for the 30mm and

37,5mm aperture sizes respectively.

Decreasing the aperture size increases the amount of material sent to the roll crusher because

less of the fine material is directly removed from the primary crushing circuit.

Figure 20 indicates the effect of tonnage on the amount of material sent to the roll crushers.
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Figure 20 - The effect of tonnage on the percentage of material sent to the roll crushers

More material gets sent to the roll crushers at a low tonnage, because at the high tonnage the
surge bins 5 and 6 are more likely to get full and the shuttle conveyor will divert material

to surge bins 3 and 4.

Figure 21 indicates the effect of different operating criteria of the shuttle conveyor.
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Figure 21 - The effect of the different operating criteria of the shuttle conveyor on the
amount of material sent to the roll crusher.

The difference between the two criteria is that with one of them more material is diverted

to surge bin 3 and 4, from where some material is screened and can leave the plant without

going through the roll crushers.

5.3 Energy Consumption

The following graphs indicate the effect that certain parameters have on power consumption.
As mentioned previously power consumption curves were obtained for the crushers and the
screens in the plant, the graphs of these curves are on pages 13 and 14, these graphs only
took the main motor’s power consumption into account and not the auxiliary motors as well.

This means the values given in this section are not absolute values but general trends that can

be expected.

Figure 22 shows the effect of closed side setting of the McCulleys on the power consumption

at high tonnage, the triangles representing the mean values and the error bars representing
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the standard deviation.
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Figure 22-The effect of the McCulleys closed side setting on the power consumption at
high tonnage (760 t/h)

There is a 95 % confidence in the significant difference between the mean values of the

power consumption at the 55mm and 65mm closed side setting.

The reason for the increased power consumption at higher closed side settings is because less
fines get produced, that can leave the plant directly, that don’t have to go through further

processing.

Figure 23 indicates the effect of the aperture size of the bottom deck of screens 7 and 9 on
the power consumption, with the triangles representing the means and the error bars

representing the standard deviation.
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Figure 23-The power consumption of the plant at different aperture sizes for the bottom
deck of screen 7&8 at low tonnages (670 t/h).

There is also a 95 % confidence that there is a significant difference in the means of the

power consumption at the 30mm and 37,5mm aperture size.

The decrease in power consumption at larger aperture sizes is due to more material being

screened out to leave the plant directly.

Figure 24 indicates the effect of tonnage on the power consumption.
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Figure 24 - Effect of tonnage on the power consumption.

The reason for the higher power consumption at higher tonnage is simply because more tons

get processed per unit time.

There is an improved energy efficiency at higher tonnage,

because fixed load as a fraction of the total load drops at higher tonnages.

Figure 25 indicates the effect of the operating criteria for the shuttle conveyor on the power

consumption.
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Figure 25 - Effect of the operating criteria of the shuttle conveyor on power consumption.
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When the material is split equally between surge bins 3, 4, 5, and 6 the recycle stream with

Symon 3 and 4 crushers increases.
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