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. Rougher/Scavenger Bank Level Control
Project Overview:

This flotation plant never achieved stable control of pulp level particularly

in the rougher/scavenger section. Unstable level control was particularly
Suots Lo Ut evident during plant start ups and following major process upsets (SAG
Milling). The local fix was to ‘detune’ the level controllers, attempt to use to
derivative control and relocate the level measurements - all were
unsuccessful

MIPAC Solution:

MIPAC provided services to implement a stable and robust flotation level
control strategy. The solution was implemented in the existing plant PLC
and employed novel model-based control techniques (PIt4 control +
feedforward control). MIPAC was also involved in the identification and
rectification of poorly performing measurements and actuations (tail pinch
valves). Stable flotation level control can be implemented in most plant
control systems (DCS or PLC), or can be configured in a stand along

\ computer.
e At e e
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\/W L MIPAC’s employed model based control principals using the following key

technologies:

- Model based proportional + integral control
Feedforward control based on existing process measurements
Appropriate tuning techniques for both feedforward and feedback
controllers
Averaging level control for transfer sumps and hoppers to minimise the
propagation of disturbances throughout the flotation circuit

Results:
Better utilization of plant operators and their skills
Improved disturbance rejection
Less variation final concentrate grade
Improved metal recoveries from 1-4%



Why can flotation level control be difficult?
There are many reasons however the main ones are:
- Poor valve maintenance (sticky action and broken positioners)
Poor level measurement (sticky action, incorrect installation, and/or incorrect
calibration)
Inappropriate tuning
No using all process measurements

How accurately can flotation level be controlled?

Firstly the noise component cannot be controlled and is outside the bandwidth of any
control system. So don't get noise confused with the underlying level signal. The actual
level measurement can at best be controlled to within + 5mm, but most commonly within £
10mm.

Can my PLC or DCS be used for flotation level contr  ol?

Yes absolutely. Most modern PLC’s and DCS’s have a sulfficiently rich library of control
blocks to build effective level control strategies. We have experience with a number of
suitable PLC/DCS systems which can be used for flotation level control.

Will a DCS/PLC solution be more cost-effective than a “black box” solution?
Yes.

Is flotation level control a multi-variable problem ?
No. This is just hype put around by some suppliers. Effective flotation level control can be
achieved with appropriate use of relatively simple feedforward control.

Are flotation level loops difficult to tune?
No.

Is “model-based multi-variable” control necessary?
No. A suitable PI control algorithm with feedforward capability is perfectly adequate. Some
signal noise filtering is sometimes required.

Are additional flow measurements required?
No although they can be used if available.

How long will it take to implement a typical system ?
In a typical flotation plant with around 10 level control loops this will take about 5 day or 50
hours to implement and tune.

Can a typical plant instrumentation person keep the system going?
Yes if they are correctly trained. MIPAC can supply this training.

Can the system be monitored remotely?
Yes.

What should | do prior to installation of a MIPAC |  evel control system?

The first and most important thing is to check your field instrumentation. This means dart or
pinch valves must be working freely and level measurements must be correctly installed
and calibrated. Also all sump level measurements (usually ultrasonics) should be correctly
installed and calibrated. These sump level controllers should also be correctly tuned.



