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Past Events
18th IFAC Symposium on
Control,  Optimization and
Automation in Mining, Mineral
and Metal Processing (MMM
2019) took place from the 28"
to 30" August 2019 in
Stellenbosch.
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e Venue: University of Prergria
3 Presented by Mr Derik le Rouy

Future events

SACAC EXCO is pleased to
invite you to our upcoming
AGM and Luncheon at Forum
Homini on 21 February 2020.

(...Read more on page 8)

NEXT SAGAC EVENT: Oberver Design okt

IFAC News

The 21st IFAC World
Congress™ will be hosted by
the VDI/VDE Society for
Measurement and Automatic
Control on the 12th to 17th
July 2020 in Berlin.

(...Read more on page 7)
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Message from the President - Alfred Schroder

We live in challenging yet exciting times. All over the world there are significant social, political and
economic upheavals taking place, some for good, others perhaps not so, however the one positive
note in these difficult times is the growth in the automation industry and development of new
technologies and solutions; and the Automation and Control industry is a significant beneficiary of
these innovations.

Much has been said and written about Artificial Intelligence, Machine Learning and Robotics over the
past centuries, but never before have these ideas and concepts come to life and have been
demonstrated as much as they are being deployed and demonstrated right now; indeed, their
ability...
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Stop press
IFAC2020 World Congress
Sponsorships available from
SACAC to enable employees
and students of SACAC’s
industrial  or institutional
members to participate in this
congress.

(...Read more on page 7)
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If however your engineering mind, like mine, cannot switch off completely, here is a control problem you could ponder over
during the holidays - “Microgrid Smart Control”.

All over the world, renewable energy is finding more and more acceptance, and everyone wants to do the responsible thing and
“go green”. From residential to commercial, and even municipal and metropoles, electricity consumers and distributors are
implementing or considering implementing PV Roof top Solar, and where utility supply is scarce or unreliable, battery energy
storage for the times that the solar resource is not available or the mains power fails. Battery Energy storage has in recent years,
like with Electrical Vehicles, become the next “cool” thing to do; just consider Mr Musk's plans for battery manufacturing
Giga-factories for both EV and Home/ Industrial energy storage, there must be a huge market developing there. The problem
however is this; simply putting PV Solar Panels on your roof, and a few LiFePo batteries in your basement, with a big enough
Inverter stuck somewhere on a wall, the integration of these systems is not so straight forward, one has to consider grid-tied or
off-grid, load profiles, how and where the power will flow from, too and when, to be most energy efficient overall. Hence the birth
of the “Microgrid”. Utilities like Eskom own and operate complex Automatic Generation Controllers as part of their Grid, but what
is available to the residential, commercial or small-scale embedded generation independent power user? Chances are that neither
the PV inverter, battery inverter (or Diesel Generator Controller - heaven forbid you still have one of those for load shedding...)
will be able to do the trick. If the large scale IPP's are anything to go by, one would need a dedicated PPC (Power Plant Controller)
at least, programmed with a complex “Microgrid Control” algorithm to monitor the power demand and manage power flow. This
algorithm is typically the solution to a multivariable control problem and many post graduate studies, research papers and OEM
R&D results have been posted on the “Instaweb”, proposing implementations on all sorts of platforms ranging from PLC
(Programmable Logic Controllers) to RTAC (Real-Time Automation Controllers) and even in some remote cases, JavaScript on Open
Source platforms. So if this control problem intrigues you, why not fire up your favourite browser and search engine in your spare
time, and entertain yourself reading up on “Microgrid Smart Control”; and who knows, maybe there is an interesting Al
opportunity there, maybe employ some ML (Machine Learning) to identify the residential or commercial load profile, annual solar
resources, battery energy storage “sweet spots”, and let the code optimize your Microgrid!

So on that note, | wish you a wonderful and relaxing festive season with lots of cheer, no process deviations, high priority alarms
or trips (other than to the beach).

Alfred Schroder, SACAC President

Past SACAC events

MMM2019 Workshop on Analytics and Control

The SACAC hosted a workshop prior to the 18th IFAC Symposium on
Control, Optimization and Automation in Mining, Mineral and Metal
Processing (MMM2019). This workshop - entitled “Modern Data
Analytics for Control in Mineral Processing” - provided attendees
with a hands-on introduction to the modern tools used for
soft-sensor development, dynamic modelling, and model predictive
control.

Both academic and industrial control engineers attended the
workshop, which took place in Stellenbosch on the 26th and 27th of
August. The attendees were introduced to a semi-rigorous model of
a grinding circuit, which would serve as a case study for process
optimisation over the two days. Day 1 focused on the development
of a soft sensor for online estimation of the product particle size
from the grinding circuit, while day 2 focused on dynamic modelling
and model predictive control.

Thanks to an excellent team of local experts the workshop was very well received. The SACAC would like to acknowledge the
following sponsors who contributed much of their valuable time and expertise:

e BIUESP

e Mintek

e  Opti-Num Solutions

e S T Mining Soluti
Keep an eye out for a paper on this workshop in the upcoming [EAC World Congress in Berlin 2020.


http://www.bluesp.co.za/
http://www.mintek.co.za/
https://www.optinum.co.za/
http://www.stonethree.com/digital/mining/
https://www.ifac2020.org/
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Seminar on Funding Incentives for Innovation in

Automation and Control
The SACAC organised a seminar on the grants and

Entrepreneurial innovation drives new business creation, and incentives offered by the government to encourage and
corporate innovation strengthens existing business. On this support innovation. Hosted by Cova advisory, experts on
intuition the South African government acknowledges that government grants and incentives, on the 22nd of
innovation is crucial for job creation, and it enhances the global October, attendees were introduced to the Rtoongs:
competitiveness of its industries. Ognfq™ B-~eng-imctrsgh™k-émmnu~shnm (SPII) , a tax deduction

allowance under Rdbsinm-11D of the Income Tax Act, the
Sdbgmnknfx-~mc-Ht B ~m-Qdrntgbdr-eng-{mctrsgqx-Ognfq™ 1 Bd
(THRIP), and more.

y 4

While the seminar introduced grants and incentives for
innovation in general, the focus was on automation and
control. A number of case studies were presented on
successful funding applications for projects related to
automation and control. The seminar also presented
attendees with a platform to assess funding
opportunities for their projects.

C

AOVISO

ory”

18th IFAC Symposium on Control, Optimization and Automation in Mining, Mineral and Metal Processing (MMM 2019)
(done)

18th IFAC Symposium on Control, Optimization and Automation in Mining, Mineral and Metal Processing (MMM 2019) took place
from the 28™ to 30" August 2019 in Stellenbosch, South Africa. Stellenbosch is a university town in South Africa’s Western Cape
Province. It is nestled between vineyards and secluded by magnificent mountain ranges. The towns oak-shaded trees, lined with
cafes, boutiques and art galleries are bordered with two world heritage nature reserves. Stellenbosch is situated just 30 minutes
from Cape Town International airport. The venue for the conference was STIAS (The Stellenbosch Institute for Advanced Study)
which is situated on the historic Mostertsdrift farm in the heart of Stellenbosch. South Africa is rich in minerals and presents an
obvious location for a conference on MMM control, and South African Council for Automation and Control (SACAC), the local NMO
for IFAC was very proud to be the host.

Papers were invited in the fields of underground mining, surface operations, mineral processing and beneficiation, Casting,
hot/cold rolling, forming, forging, heat treatment, annealing, metal recycling processes and waste treatment. Technologies
discussed included process modelling, machine learning and computer vision systems, fault detection, control algorithms, the
Industrial Internet of Things, Industry 4.0, big data and analytics.

The conference attracted 77 delegates from 24 countries. In addition to the 43 papers presented during 11 sessions, with two
regular sessions running in parallel.

Five excellent plenaries were presented by world experts:
e Dr Osvaldo Bascur of OsiSoft spoke on “Process Analytics: Transforming Mineral Process Plant Data Into Actionable Insight”
e Professor Jan Cilliers of Imperial College spoke on “Flotation optimisation using Peak Air Recovery: Past, present and future”
e Dr Kathryn Hadler of Imperial College talked on “Flotation Flowsheet Design and Optimisation”
e Professor Chris Aldrich of Curtin University presented on “Recent Advances in Multivariate Image Analysis in the Mineral
Processing Industries”
e Prof Andreas Kugi of TUWien talked to “Advanced Process Control in the Steel Industry”


http://www.cova-advisory.co.za/
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There was a special session on Women in Mining during the
program. This session was addressed by Lidia Auret, Merinda
Westcott, Dineo Masokoane, Margreth Tadie, Megan Becker and
Karin Wolff.

This mix of academics and industry stalwarts provided insight into
the challenges and opportunities for women in our field.

The organisers were very pleased to present two IFAC Foundation
Young Author Support awards to two South African students,
Michael Maritz of the University of Pretoria and Mohlalakoma
Therecia Ngwako of the University of the Witwatersrand (pictured).

Stellenbosch is the heart of the wine making region of South Africa,
and this contributed to the excellent banquet meal, professionally
MC'ed by Lidia Auret.

| At the closing ceremony the seven authors nominated for
the Young Author Paper prize were presented with
7 certificates. ) Pictured are:

Michael Maritz

Edgar M. Pérez-G

Ulrich Knechtelsdorfer
Shereen Abouelazayem
Mohlalakoma Therecia Ngwako
Alex Thivierge

Alexander Zeiler

The winner of the award was Alex Thivierge for his paper
“Modeling the Product Net Value of a Grinding-Flotation Circuit”
(co-authored by Jocelyn Bouchard, Andre Desbiens and Edgar-M.
Pérez-G).

A novel feature of the symposium was the use of an event app. The app replaced the profusion of paper, flash-disk and bag
traditionally handed out at these events. Instead an easy to use device on your mobile gave all the information needed. Highly
recommend for future conferences!

At a TC6.2 meeting help during the symposium a proposal to hold the MMM 2021 workshop in Nancy, France, was discussed
and the decision made to recommend this. Qdongsdc ax Khch™ Atgds “mc Jduhm Bgnnjr, MNC bn-bg ~hqr-
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IFAC MMM 2019 Sponsorships awarded

Michael G. Maritz (Postgraduate
Student, University of Pretoria)

| was able to attend the 2019
Mining and Mineral Processing
conference in South Africa due to
sponsorships from IFAC and SACAC,
which | will always be grateful for.

The event was held at the
Stellenbosch Institute for Advanced
Study, located in the beautiful town
of Stellenbosch known for its
breath-taking scenery,
characteristic Cape Dutch
architecture, and vineyards of the
Cape Winelands. Arguably one of the most beautiful towns in the
world. The organisers of the event hosted a flawless event with
fantastic food, wine, and a beautiful venue.

At the conference, | presented a paper on mill feed size distribution
measurement and feedforward control of a grinding mill circuit.
The paper is based on work done during my final year of
undergraduate studies. The paper was co-authored by my final
year project supervisors, Dr Derik le Roux and Prof. lan Craig.

The paper presented a method to measure mill feed size
distribution and showed how this knowledge can be used to reject
feed size disturbances by implementing feedforward control on a
grinding mill circuit model. This resulted in a noticeable reduction
in controller input effort and deviation of the controlled variables
from the setpoint. The proposed method for measuring feed size
distribution is relatively simple.

Dr Laurentz Olivier presented a paper of which | am a co-author,
wherein a convolutional network was applied to measure the size
category of feed ore on a conveyor belt. The paper proved that
convolutional neural networks are capable of classifying the ore
into multiple size categories with an accuracy higher than 95 %.

The other delegates presented very informative work, especially
the young, first-time presenters who did remarkable work given
their age. The plenary sessions were very informative and
well-presented by experienced researchers. The presentations
made me realise that it is important to keep abreast of new
technological developments and to do research that includes novel
work from multiple disciplines.

Overall, the conference exceeded my expectations by far. The
venue, the town of Stellenbosch, the banquet at De Volkskombuis,
the work presented, and the friendly and approachable delegates,
all contributed to an unforgettable experience.

Lihle 1.
Electrical
University of
Witwatersrand)

Nkomo (MSc
Engineering,
the

Firstly, a big thank you to
SACAC for the
sponsorship towards my
presentation at  the
MMM2019 conference
held in  Stellenbosch,
South Africa.

conference was

My contribution to the on the
transportation session within the mining industry. The
presented paper was titled “Conditions for complete
feedback linearisation on active suspension systems for
mining trucks," which addressed ride comfort and road
handling capabilities for mining trucks. The core
contribution of the paper aimed at improving driver ride
comfort and vehicle life-span. From the discussions in this
session, | broadened my knowledge and networks within
the research field.

The event was prestigious and of international standards
as there were representatives from all over the world. The
presentations were cutting edge; a session that caught my
interest was on artificial intelligence (Al). There were
demonstrations of applications and processes aimed at Al
in the mining industry. This brought an understanding
and enlightenment on the 4" industrial revolution as the
presenters demonstrated different applications of Al
within plant, process and people elements.

As a young female in the engineering field it was
inspirational and uplifting when | attended a session on
“Women in Mining and Automation” which had
inspirational speakers who are doing groundbreaking
work within the automation industry.

Attending the conference awarded me with an
opportunity to interact with leaders in research, testing
and development in different fields of automation and
control from different parts of the world.

It also presented a platform for me to network,
collaborate and form strong relationships with fellow
researchers from around the world.






