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“Harnessing technology is central to making
safer and more efficient”

Gary Goldberg, President and Chief Executive Officer, Newmont
Mining Corporation, USA

Source:
Digital Transformation Initiative, Mining and Metals Industry
[2017, World Economic Forum in collaboration with Accenture] 3



https://www.accenture.com/_acnmedia/Accenture/Conversion-Assets/WEF/PDF/Accenture-Mining-And-Metals-Industry.pdf
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Analytics techniques applied to
big data and the use of new sensors can strengthen process control and boost plants’
hourly profit by optimizing process parameters used to balance yield, throughput,
recovery, and material costs. For example, yield, energy, and throughput (YET) analytics
alone can improve EBITDA by 2 to 3 percentage points (reducing manufacturing costs
by 3 to 5 percent, and leading to significant debottlenecking opportunities).

Source: Unlocking the digital opportunity in metals [McKinsey 2018, Lapo Mori] 4



https://www.mckinsey.com/~/media/McKinsey/Industries/Metals%20and%20Mining/Our%20Insights/Unlocking%20the%20digital%20opportunity%20in%20metals/Unlocking-the-digital-opportunity-in-metals_Jan-2018.pdf
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All industries experience a trend to increasingly complex systems

Industry Trend

Mechanics Mechanics

Embedded

Embedded
Software

Software

Electrics &
Electronics

Electrics &
Electronics
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Trying new technology on the physical system can be expensive
and sometimes impossible




Recap

Using a virtual system (model) for design is your first step
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Integrating your model with real system is the second step

Simulink fa :

v Plant

= Code Generation

= Virtual Commissioning Sariealler

: Virtual Commissioning _
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‘Virtual commissioning’ tests your new algorithm with a virtual plant
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Automatically transfer your algorithm to your controls platform

v Simulation

= Code Generation

ﬁimulink

>

ﬁLC Vendor IDE

Plant

~
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Code Generation is simple, fast and reliable

Coverage

Model Advisor
Metrics Dashboard

Fixed-Point Tool...

Identify Modeling Clones

Model Transformer

=> C/C++ Code
=) HDL Code

Check Subsystem Compatibility

o Pt G B
Properties.. Automatic Import not supported for the selected Target IDE

Help

Mavigate to Code

Options...
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Generated code Is traceable back to your design
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’i multiTankPID_plc * - Simulink . Diagnostic Viewer _ O %
SIMULATION MODELING FORMAT Diagnostics
ot @ @  coseno D&l el &l ¥ - [l i @~ Q@
_ : ) eeter - multiTankPID_ple
Generic Quick Cr"rc*':" Code Settings multiTankPID_plc Build source ‘multilankPiU plo/leveldsPl’ specitles that 1ts sample time (-1} 1s back-ilnherited. You should explicitly specity the sample time of
CCode = Start Advisor = = = sources. You can disable this diagnostic by setting the 'Source block specifies -1 sample time' diagnostic to 'none' in the Sample Time
QUTPUT | ASSISTAMCE PREPARE GEMERATE CODE group on the Diagnostics pane of the Configurstion Parameters dialog box.
% g"_| multiTankPID_plc  *  Controller PID Controller? Component: Simulink | Category: Block waming
Creating PLC Code Generation Check Report multiTankPID plc report.hitml
ItiTankPID_plc P . . .
«= ® mu an -Pic PLC check for 'multiTankPID_plc' complete with @ errors, 328 warnings, and @ messages.
7]
E Component: PLC Coder | Category: PLC Coder
Datatypes that are unsupported for current target IDE have been found.Plesse check report multiTankPID plc report.himl. Data type conversion
i‘ IE' and precisicn loss may happen in the generated code.
g =3 Component: PLC Coder | Category: PLC Coder warning
E ##% Emit PLC code to file.
s ### Creating PLC code generation report multiTankPID plc codegen rpt.html.
& ### PLC code generation successful for 'multiTankPID_plc/Controller'.
ﬁ PLC #3#% Generated files:
~ O 1 plesrcimultiTankPID plcimultiTankPID plc.scl
-(":l Component: PLC Coder | Category: PLC Coder =
- T r
71 ul := 9.8; =
> 91 U1 Traceability Report 72 END_IF;
Y-REp 73 (* End of Saturate: '<545>/Saturation’ ¥)
- > (. Code Metrics Report 7 . .
5 " 75 (* Sum: '<595>/Sum’ incorporates:
_’ 92 u2 76 * DiscreteIntegrator: '<586>/Integrator’
. i o 77 * Gain: '¢591>/Proportional Gain' *)
- - Generated Files
78 u2 := (-5.2447291529139548 * e2) + Integrator_DSTATE_p;
1 I - multiTankPID_ple.scl 79 (* Saturgte: '<593>/Saturation’ *)
> _ _> _> e3> 3 T 80 IF u2 »= @.3 THEN
z &3 uz 81 (* Outport: '<Root>/u2’ *)
I 1 82 u2 = 8.3;
C > | () 83 ELSIF u2 <= @.@ THEN
_> 94' L “U4 84 (* Outport: '<Root>/u2’ *)
P — a5 u2 = 2.8;
b ) = 86 END_IF;
o " 87 (* End of Saturate: '2593>/Saturation’ *)
—p1e5 ud o .
89 (* Sum: '<5143>/Sum’ incorporates:
L 98 * DiscreteIntegrator: '<5134:/Integrator’
C t ” 91 * Gain: '<5139>/Proportional Gain' *)
On ro er 92 u3 := (-4.32994523979992 * e3) + Integrator DSTATE_n;
93 (* Saturgte: '<5141>/Saturation’ *)
84 IF u3 »>= 8.3 THEN
95 (* Outport: '<Root>/u3’ *)
96 u3d = 8.3;
97 ELSIF u3 <= 8.8 THEN
98 (* Outport: '<Root>/u3’ *)
99 ul = 2.8;
188 END_IF;
181 (* End of Saturate: '<5141>/Saturation’ *)
182
[ 183 (* Sum: "<5191>/Sum’ incorporates:
184 * DiscreteIntegrator: ':5182:/Integrator’
B3 3 185 * Ggin: '<5187>/Proportional Gain' *)
- 186 ud := (-4.5685211846083487 * e4) + Integrator_ DSTATE_a;
« | 187 (* Saturate: '<5189>/Saturation’ *)
2 108 IF u4 »= 8.3 THEN 14
Model Data Editor 189 (* Outport: '<Root>/u4’ *) -
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Simulate your production algorithm with a virtual plant

Simulink fa PLC Vendor IDE

u
T

v Plant

= Virtual Commissioning Controller
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Simulate your production algorithm with a virtual plant

v Plant

“ )

= Virtual Commissioning

&\ MathWorks

Controller
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Virtual Commissioning looks just like a regular simulation
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Let’s see this in action

4\ MathWorks
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We just saw a Simulink plant model co-simulating with a PLC

Simulink fa PLC Vendor IDE

_ ‘ Co-sim .
v Code Generation ‘ ’

v Simulation Plant

v Virtual Commissioning Controller
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When you use virtual commissioning you can also ...

‘M Deploy optimal algorithms to production automatically

AIA Explore new plant designs with real control systems
L without affecting production

@ Leverage any platform
(e.g. PLC vendors, FPGA, GPU, Cloud, Embedded ...)

ﬂftl Reuse the virtual plant as a training simulator

4\ MathWorks
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Baker Hughes Improves Precision of Oil and Gas Drilling

Equipment
Hardware (PLC) In the Loop
Challenge = Virtual Commissioning

Improve the quality and precision of directional
measurement algorithms for oil and gas drilling
equipment

Solution

&\ MathWorks

-

meag

orod{ COSt more than $100,000, and even at that cost does not

Jse |Expensive field tests minimized. “A single field test can

Res| replicate the complex scenarios our customers

" Elencounter,” says Hoehn. “Simulations and HIL tests with
Model-Based Design enabled us to simulate realistic

conditions and conduct fewer field tests.”

feerable System

Jexpertise and
pbedded Coder
our resources
n design and

- Ingolf Wassermann, Baker Hughes

Link to user story

21


http://www.mathworks.com/company/user_stories/baker-hughes-improves-precision-of-oil-and-gas-drilling-equipment.html
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Leverage Virtual Commissioning with Simulink to

Reduce risk of costly
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Save time and money by using Simulink models for your design

Reduce risk of costly
downtime by testing your Simulink fﬁ PLC Vendor IDE

algorithms in simulation first,
‘ Co-sim .
Improve performance of
‘ﬂ your increasingly complex
system

_ _ Controller
Save time by rapidly
iterating your design in a

virtual environment

and then by validating the
integration of new
algorithms virtually Plant

Controller

23
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Where to go from here

Attend upcoming webinars
— = MATLAB and Simulink for Mining Webinar Series

Additional resources on our website
« Virtual Commissioning White Paper
« Virtual Commissioning with Simulink
= Mining Webinar — Part 1: Design with Simulation

®
225 . |
Contact us for guided evaluation
Ruth-Anne Marchant Wilco Volwerk Branko Dijkstra
rmarchan@mathworks.com wvolwerk@ mathworks.com bdijkstr@mathworks.com

02 8669 4711 02 8669 4786 02 8669 4712
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https://au.mathworks.com/company/events/webinars/au-mining-webinar-series-2020.html
https://au.mathworks.com/campaigns/offers/virtual-commissioning-with-model-based-design.html?s_tid=srchtitle&elqCampaignId=10588
https://au.mathworks.com/videos/series/virtual-commissioning-with-simulink-en.html
https://www.mathworks.com/company/events/webinars/upcoming/virtual-commissioning-using-simulink-part-1-design-with-simulation-3166594.html
mailto:rmarchan@mathworks.com
mailto:wvolwerk@mathworks.com
mailto:bdijkstr@mathworks.com

