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Reach Optimum
Stay Optimum
With OPTECS Advanced Process 
Control and Instrumentation 
solutions for Mineral Processing

Benefits of OPTECS solutions

OPTECS is an expert in the field of Process Control, mineral beneficiation 
and AI. It develops, commercializes and markets innovative and integrated 
process optimization solutions for the Raw Materials Sector. We use the latest 
in control and measurement technology, AI and data science. 

Since its founding in 2015, OPTECS has expanded globally and built a network 
of clients, partners and collaborators in the Mining Industry. Our mission is to 
bring process optimization, resource efficiency and sustainability to small and 
large mining operations around the world. 

Real-time Process 
Monitoring & Control

Process 
Optimization

Sustainability

Productivity
Gains

Economic
Gains
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Main Challenges  
of Grinding

Specific Energy
Consumption

Process
Fluctuations

Limited
Throughput

Mill
Overloading

Mills are the highest 
energy consumers in 
mineral processing 
plants. A few percentage 
improvement can have 
a significant impact on 
operational costs. 

Feed characteristics 
such as ore type, 
temperature, humidity 
and size distribution 
continuously change 
causing  fluctuations in 
the process. 

Operators often stay in 
the safe zone and process 
below the optimum 
throughput, leading to 
production losses

Mill overloading is a  
common problem for 
plants as it requires 
stoppage of the 
production line. Any 
unnecessary stoppage 
has a high cost. 

It is becoming more 
challenging to find skilled 
operators, and training of 
new staff is expensive and 
time-consuming. 

Grinding and flotation 
performance are 
highly coupled, yet 
these processes are 
rarely integrated. 
This is a limitation for 
reaching optimum plant 
performance. 

Lack of 
experienced 
operators

Lack of process 
integration
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Key Findings
Managing ore 
fluctuations

Poor particle
size control

Unstable mill
operations

Lack of 
instrumentation

Factors such as ore hardness, mineral composition, 
temperature and moisture content affect ore processing. 
Plants should dynamically adjust to these variations to ensure 
optimum liberation without excessive energy consumption.

Poor particle size control at the different stages of a grinding 
circuit can lead to overgrinding and/or undergrinding which  
may have undesirable effects on dowstream processes. A 
narrow and stable P80 is the overall objective of any grinding 
circuit.

Mills are the major energy consumers in a grinding circuit 
and critical equipment without redundancy. Unstable mill 
operations can lead to a variety of problems including 
non-optimum throughput, inefficient grinding and energy 
efficiency, mill stoppages, and increased wear and tear of 
liners and grinding media.

What cannot be measured cannot be controlled. Instrumentation 
is the first step towards process optimization. The real-time 
insights provided by inline instrumentation such as flow & 
density meters, particle size analysers and condition monitoring 
systems offer better and more informed decision making for 
operators and advanced process control solutions.
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AI-Powered

Modular 
Solution

Autonomous
Circuit Control

Easy On/Off 
Switch

Fuzzy Logic meets AI. SGC provides a very robust and reliable 
Fuzzy Logic process control solution that is flexible enough to   
adapt to process changes thanks to the supporting role of AI.

OPTECS Smart Grinding Controller is a modular solution that 
can be deployed for control of individual equipment groups 
- such as feeders, mills, pumps or hydrocyclones - or for full 
circuit control.

When OPTECS’ SGC is engaged, the system autonomously 
controls the grinding circuit freeing up time and space for the 
operator to focus on other tasks.

With the flip of a switch your operator can engage or 
disengage SGC. When SGC is disengaged the plant returns to 
conventional process control through the DCS.

Advanced Process 
Control

Smart Grinding 
Controller

Our solution
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How it works

Connected to
Plant DCS

SGC server or Cloud is connected to Client DCS 
through OPC-UA, OPC-DA or Modbus. Secure 
connections and communication protocols are 
provided.

Reads live data
from DCS

Every 2 seconds SGC reads live data from the DCS 
for all equipment and instrumentation connected to 
the DCS.

Calculates optimum
set-points

Our Smart controller will calculate the optimum set-
points for all process control variables. These include 
feed rate, feed PSD, water flow rate, mill rotational 
speed, # of cyclones in operation and hydrocyclone 
pressure.

↓

↓

↓

OPTECS Smart 
Grinding Controller

Fuzzy logic controller with AI and custom-made 
control  philosophy. Installed on local server or Cloud.

Returns set-points
To DCS

Every 2 seconds the set points are returned to the 
DCS for implementation. The DCS is responsible for 
sending set points to the PLCs. 

↓



7

Control scope

Control variables Monitoring variables

2

1

3

4

5

6

7

Feeder ratio

Feeder speed

Mill water addition

Mill rotational speed

Sump dilution

Pump speed

Hydrocyclone pressure

Fresh feed rate Mill load

Motor power Cyclone feed density

Circulation feed rate Pump motor power

Motor current Cyclone pressure

Total feed rate Sump level

Motor torque Cyclone feed flow rate

Feed size distribution Pump motor current

Bearing pressure O/F size distribution

1 9

5 13

3 11

7 15

2 10

6 14

4 12

8 16
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Unique Selling 
Proposition

Predictive

Autonomous

Thanks to AI our solution is capable of predicting 
process parameters up to 15 minutes ahead of time, 
allowing SGC to take action at the right time.

AI is responsible for continuous calibration of 
the Fuzzy Logic controller ensuring optimum 
performance at all times.

Our APC solutions autonomously control mineral 
beneficiation processes and bring the plant to an 
optimum level of performance and efficiency.

OPTECS 
Smart 
Controllers 

Pushing the boundaries 
of industrial APC 
solutions with the latest 
in Artificial Intelligence 
and Control Technology

Self-Learning 
& Adaptive
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References Copper
Reported problems

Reported problems

Solution

Solution

Root Cause

Root Cause

Reference 1
800 tph 
Copper-Gold 
Plant
AG mill

Reference 2
900 tph
Copper-Molybdenum 

Plant
SAG mill

Unstable AG 
Mill operations

Low SAG Mill 
Throughput

Frequent Mill 
overloading

Frequent Mill 
overloading

High circulation
load

High Specific Energy 
Consumption

In-depth analysis of Client operations by 
OPTECS revealed that stockpile feeders 
were not well calibrated and circuit delays 
were not taken into account, resulting in 
unstable feed to the AG mill. Moreover, 
the existing APC could not handle well the 
process fluctuations.

In-depth analysis of Client operations by 
OPTECS revealed that operators were 
operating the line conservatively below 
the optimum throughput and did not 
respond well and consistently to process 
disturbances.

OPTECS implemented the Smart 
Grinding Controller with a custom-made 
feeders and AG mill control strategy. SGC 
managed to stabilize the circuit while 
improving throughput and specific energy 
consumption. 

OPTECS implemented the Smart 
Grinding Controller with feeder, SAG mill 
and hydrocyclone control, taken over 
full control of the grinding circuit. SGC 
managed to increase throughput, prevent 
mill overloading and improve specific 
energy consumption of the circuit.
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Impact on Client 
Operations

Process
Stability

Baseline

+31 %
improvement

Reference 1
800 tph 
Copper-Gold 
Plant
AG mill

Reference 2
900 tph
Copper-Molybdenum 
Plant
SAG mill

Versus APC

+44 %
improvement

Versus Operator

Throughput +1.3 %
improvement

+6.6 %
improvement

Specific energy 
Consumption

Annual benefit

2 %
reduction

€15 M

11 %
reduction

€19 M
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Particle
size controlStabilize your mill feed through 

better feeder control

Particle Size Analyzer for conveyor belts

Especially for SAG and AG mills a consistent feed to the mill is beneficial. The Particle 
size distribution (PSD) of the mill feed can be controlled by feeders, with feeders 
located centrally under the stockpile sourcing finer material and feeders located 
peripherally under the stockpile feeding coarser material. PSD can thus be controlled 
by speeds and ratios of central to peripheral feeders.

Step 1 Measure 

L3DV takes high speed 
3D images of ore on the 
conveyor belt.

Step 2 Analyse

Images are analysed and 
segmented to identify 
individual particles. 
Particle size distribution 
curves and trends are 
provided.

Step 3 Optimize

SGC monitors real-time 
PSD and trends and if 
needed, adjusts control 
of feeders to bring the 
particle size distribution 
back to the desired 
regime.

↓ ↓

Laser 3D vision
Our instrumentation solution
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Laser Triangulation
Laser triangulation is a highly effective technique for determining 
the particle size distribution of ore on conveyor belts. This non-
contact measurement method involves projecting a laser beam 
onto the moving ore stream and capturing the reflected light 
using a camera positioned at a known angle. By analysing the 
displacement of the laser line on the ore surface, the system 
calculates the height variations and three-dimensional shape of 
individual particles.

Advanced image processing algorithms then assess the size 
distribution in real time, providing valuable data for process 
optimization. Laser triangulation enables continuous monitoring of 
particle size without interrupting operations, ensuring consistent 
feed quality to mills and downstream processes.

Laser 3D vision
Instrumentation
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Laser 3D vision

Particle Size 
Distribution Curves
Real time F20, F40, F60 
and F80 particle size 
distribution curves and 
trends are provided, 
or customized curves 
according to your needs. 

Laser-based
L3DV uses laser 
triangulation and 3D 
imaging to detect and 
segment particles. This 
technology is more 
accurate and reliable than 
conventional Computer 
Vision approaches. 

Applicable to any 
belt size and speed
Its high frame rate allows 
accurate measurements 
up to belt speeds of 5 
m/s. There is no loss of 
resolution at wider belts. 

High accuracy
The minimum detectable 
particle size is 0.5 mm and 
accuracy of particle size 
measurements is >95%. 

No more blocked chutes 
or equipment damage 
thanks to detection of 
oversized objects.  
A warning is sent to the 
Operator and conveyor 
stops automatically.  

Detection of 
Oversized particles

Our solution
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Optimize mill operations and protect liners
Condition monitoring system for mills

Mills are vital to mining operations, and their continuous function is essential. Any 
disruption—abnormal vibrations, impacts, or malfunctions—can lead to costly 
downtime. MillMetrics provides valuable insights on mill operations by using 
accelerometers on the mill shell to monitor vibration and impact levels in real time. 
These insights are sent to the Smart Grinding Controller, ensuring mill operations 
remain optimal. By proactively detecting issues, MillMetrics minimizes disruptions 
and maximizes efficient use of mills.

MillMetrics
Instrumentation
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Mill Scan

Toe and 
shoulder  
positions

Ball charge

By strategically placing sensors around the mill, 
MillMetrics provides a comprehensive 360-degree 
scan, capturing data from all angles. This holistic 
view enables precise diagnostics and ensures early 
detection of potential issues.

MillMetrics monitors the toe and shoulder positions of 
the mill charge, providing critical insights into grinding 
efficiency and load distribution. This ensures optimal 
performance and prevents unnecessary wear or 
damage.

MillMetrics also measures and tracks the ball charge, 
By analysing these factors, operators can optimize 
charge levels to enhance grinding efficiency and 
reduce energy consumption.

MillMetrics
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Benefits

Anomaly
detection

Increased
Mill uptime

Reduced Wear
and Tear of liners

Consumables and 
maintenance cost 
savings

Optimized use 
of grinding media
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Stabilize your product size distribution
Particle Size Analyzer for slurries

Accurate particle size control is a priority for any mineral processing plant. OPTECS 
Photo-Optical Size Analyzer uses photo-optic in situ microscopy for detecting 
particles. Images are taken every few seconds and analysed and processed by the 
software. Particle size distribution curves are then provided by the system as well 
as minimum and maximum particle size distribution, which can be used by APCs to 
better control equipment and stabilize the particle size.

Step 1. Measure. POSA takes in situ images of the slurry.

Step 2. Analyse. Images are analysed and segmented to identify individual particles. 
Partition curves and trends are provided.

Step 3. Optimize. SGC monitors real-time PSD and trends and if needed, adjusts the 
operating pressure of the hydrocyclones to ensure classification is within the desired 
particle size regime.

Particle
size control

Photo-Optical Size 
Analyser

Instrumentation
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In-situ

Designed for 
highly abrasive 
slurries

Robust and 
reliable

Easy to insert 
and remove

Accurate

Identification 
of individual 
particles

Our in-situ probe takes high speed images directly in the main 
slurry pipe or bypass. No need for complex samplers to extract 
physical samples from the circuit. 

Probes have a highly wear-resistant protective tube and 
ceramic head which protects the photo-optical sensor even in 
the most abrasive conditions. 

Thanks to its simplicity OPTECS Photo-Optical Size Analyzer 
has high uptime with minimum maintenance and repair. 
Ceramic heath needs to be replaced only once per year and is 
a simple and straightforward procedure. 

Thanks to the innovative flange and ball or knife gate valve, 
the probe can easily be inserted and removed for cleaning and 
maintenance purposes. 

Accurate particle size distribution measurements available at 
all times. Suitable for particle size range between 1 μm and 
1,200 μm. Accuracy of particle size measurements above 95%.

The system can even individual particles such as gold.

Photo-Optical Size 
Analyser
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Hydrocyclone 
O/F 

Mill Discharge

Regrind circuit

Other Streams

One of the most common applications of our Photo-Optical 
Size Analyser is in the hydrocyclone O/F. Output of the system 
will help control hydrocyclone classification and stabilize PSD 
of the overflow. 

PSD measurements in the mill discharge will provide direct 
insights on the grinding efficiency of the mill, and detect 
conditions such as overgrinding or undergrinding. 

System can be applied in any location of the regrind circuit 
where Particle Size data is needed.

Any other streams where real-time Particle Size Distribution 
readings are needed our Photo-Optic PSA can add value.

Applications of
Photo-Optical  
Size Analyser
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Optimize mill operations and protect liners

Benefits

Real-time estimation of liner wear

SAG Mill new shell liner 
(weight = 1200 kg) 

Worn out liner  
(Operating hours = 5348,  
processed tonnage = 4,800,000 ton)

The 3D mill liner modelling tool combines liner wear models and operational data to 
estimate in real-time the wear profile on liners. This is done 3-dimensionally along 
the radius and length of the mill. The system automatically calibrates mill weight 
according to mill liner wear. 

•	 Online monitoring of mill liners

•	 Online liner weight

•	 Online 3D shape of the mill liners

•	 More accurate performance of SGC mill control module

•	 Estimated time left for liner replacement

•	 Wear pattern of mill liners

3D Mill Liner Modelling
Our solution
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Service & Support

Extended Warranty  
& After Sales Services

Local Service  
& Support

Spare Parts  
& Maintenance

Our regional partners
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AI Blueprint
A practical path to smarter operations

Consultancy 
Services

Our AI Blueprint service is designed to help your business pinpoint AI opportunities 
that are not only innovative but also feasible and impactful. We believe that a 
thoughtful and strategic approach, grounded in a clear understanding of both AI’s 
capabilities and its limitations, is critical to achieving sustainable success. We don’t 
promise magic; we offer expertise and a realistic roadmap.

Demystify AI: Understanding Capabilities and Limitations

Identify Critical Operational Challenges

Evaluate Data Readiness

Prioritize High-Impact, Feasible Projects

Define Clear Objectives, Project Plans, and Success Metrics

Execute, Evaluate, and Iterate

Address Ethical Considerations
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Let’s Build a Smarter, 
More Efficient Mining 
Future, Together.
Our Smart Grinding solutions are designed to help your operations 
reach maximum throughput, efficiency, and sustainability. By leveraging 
advanced technology and industry expertise, we optimize grinding 
performance while reducing energy consumption and operational costs. 
Our tailored approach ensures seamless integration with your existing 
processes, enhancing productivity and resource efficiency. Partner 
with us to unlock the full potential of your grinding operations and drive  
long-term success.

+31(0)15 364 91 98
info@optecs.nl
www.optecs.nl




