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TASKS OF TOTAL AUTOMATIONOF THE MINING PLANT OF THE FUTURE
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LABOUR PROTECTION
By 2024 those mining companies that use cross- functional
operational data and advanced analytics, increase efficiency
by 20% and increase yield of metal by 10%
OPERATIONAL EFFICIENCY
COST REDUCTION .
0’0
SECURITY By 2024 30% medium and large mining companies will have
control centers that provide a 10% increase in asset availability
and a 5% increase in revenue through visual monitoring and
connecting separate processes
IMPROVED PRODUCT QUALITY
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KEY STAKEHOLDERS AT DIFFERENT LEVELS OF CONTROL

INTERACTION AT ALL LEVELS

Specialized departments
Technical management of the holding Chief IT Officer

of the holding (Production Dispatcher Division, Chief (digitalization) of the holding
Power Engineer, Chief Mechanic...)

HOLDING LEVEL

LEVEL Chief .

. Engineer Chief Quality Chief IT Officer Director
gz MAéVﬁGEMENT g%ecrjrtmg in Chief Officer (Digitalization) Ceneral

THE PLANT
LEVEL Production Chief : : Quality
OF DEPARTMENTS Dispatcher s Ve i o >
. . Engineer Mechanic Department

AND CHIEF SPECIALISTS Division Engineer Department
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AUTOMATION MODULES FOR PROCESS GROUP — QUARRY
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I  — Modules of the first wave for mandatory implementation ororeblocks 5

at a modern mining and metallurgical enterprise Electronic Work
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PROCESS AUTOMATION MODULES — BENEFICIATION
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Crinding
process
control

Automatic
degradation
control

Automation of
grinding media
feeding and
flow metering

73
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Flotation
Management

Automatic
control of
flotation modes

Reagent
consumption
and quality
control

73
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Quality
Management

Analyzer
of useful
component
in feeding

Granulometry

Chemical
analysis

Automation of
ore averaging
in warehouses

High-precision
level sensors
for harsh
environments

I  — Modules of the first wave for mandatory implementation
at a modern mining and metallurgical enterprise
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Dispatching
&
Analytics

Unified Control
Room

Visualization of
the entire
process chain

Deviation
Control
(Process

Accidents)

Inspection

reports

Product Value
Calculators

Inspection of
ore-clogging
materials

Automation of
supply and
accounting of
consumables
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Power
engineering

Energy
Efficiency
Prompts

Conveyor fleet
management
(from load)

Data

Transmission
Network
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Repairs

Automation
of lining life
monitoring

Diagnostics
(non-
destructive
testing)

Checklists,
inspection
control

Diagnostics
of technical
systems

Operating time
accounting, life
forecast
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Accounting
of
technological
parameters

Metal Balance

Control over
the execution
of manual
selection

Security

Monitoring
the use of PPE

Monitoring
of tailings

storages
and reservoirs

Technological
video
surveillance

Personnel
positioning,

Time and
Attendance
Tracking

Tailings
Reclamation
Simulation
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MANAGEMENT PROCESS AUTOMATION MODULES
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% % L <4 % %
Integrated Planning System Personnel Agcgsnnttrlglg Logistics and inventory Power engineering
1 | | | 1

Integration Control
Factory Operation Planning Training & Certification of automation modules of the internal logistics
with ERP of auxiliary transport

Unified power supply dispatch
center

Mining Planning e External Logistics Control Unified Dispatch Center

Management) for Water and Heat Supply
Equipment maintenance and Digital warehouse Automation
repair Personnel Rating (online of power switching
PPM Plans inventory) of DDG/network

Formation of needs
for materials and services

Timesheet automation Inventory Management

Automation

Automation of personnel
administration processes

Integration Budget calculation

of incoming quality control of
materials

Selection
of the optimal solution
(LoM / annual plan)

Automating the assignment of
KPlIs to staff

I  — Modules of the first wave for mandatory implementation
at a modern mining and metallurgical enterprise A. CONSU I—T




TIMELINE FOR THE IMPLEMENTATION OF MANDATORY MODULES (FIRST WAVE)

BLOCK MODEL
AND MINING PLANNING

RADIOCOMMUNICATION

LTE/5G DATA NETWORK

STABILITY CONTROL
OF THE SIDES

ADMS GTC DISPATCHING

DRILL AND DILUTION
CONTROL

BLENDING AND ORE QUALITY

EQUIPMENT MAINTENANCE
AND REPAIR

FACTORY CONTROL SYSTEM

LIMS

Duration,

weeks

40

26

34

25

37

30

40

39

50

44

Inspection

Inspection

Inspection

Equipment
selection

Inspection

Inspection

Inspection

Inspection

Inspection

Inspection

2 3 4 5 6 7
Selection Further development . . L . .
off EEriEzEniS of the block model Creation of regulations Training of geologists and miners

Pioneer
operations

Transfer to industrial
operations

Obtaining frequencies

X Installation and adjustment
Equipment supply

Pioneer operations

. s Transfer to
. . . Pioneer . N
Equipment supply Network laying Mounting of towers Ingtallatlon e . . industrial
adjustment of equipment operations operations

Equipment supply

Architecture development Equipment supply

Pioneer operations
Personnel training

Localization of

solutions Equipment supply

Pioneer operations
Personnel training

Localization of

solutions Equipment supply

Role

Architecture formation .
assignment

Vendor selection Deployment Personnel training

Localization of solutions Vendor selection Equipment supply

Equipment supply Installation and adjustment

—> Installation SIS

Personnel training

I Installation and adjustment

Equipping
S E——

Pioneer operations

Installation and adjustment

Pioneer operations
Personnel training

10 11 12

Transfer to industrial
operations

Transfer to
industrial
operations

. . Transfer
Pioneer operations . .
L to industrial
Personnel training .
operations
Transfer
to industrial
operations
Transfer
to industrial
operations
Transfer to industrial
operations
. . Transfer
Pioneer operations . .
. to industrial
Personnel training .
operations

Transfer
to industrial
operations
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EXAMPLES OF COMPLETED PROJECTS



FACTORY AUTOMATION EFFICIENCY

SOLID TO LIQUID RATION

INCREASED GRINDING CAPACITY
’—J VOLUME AND LINER WEAR

MAIN PROJECTS

*  Comprehensive mill performmance monitoring ALl dod LT
and predictive model control

e Multivariate model for estimating the impact of
factors on productivity and grinding

ORE SIZE

POTENTIAL EFFECT

* Increase in the productivity of the first grinding
stage by 2-3%

QUALITY OF THE
FINISHED CLASS

MILL WEIGHT

K ELECTRIC MOTOR CURRENT /

PRECISE LOADING
CIRCULATING LOAD ESTIMATION OF GRINDING MEDIA
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FACTORY AUTOMATION EFFICIENCY

DEFOAMING RATE

INCREASED EXTRACTION FOAM COLOR AND BUBBLE SIZE

FOAM LEVEL

MAIN PROJECTS

* Gravity table flow control with video analytics

* Recovery by stabilizing the transit time of the industrial
product

e Stabilization of the hydrocyclone pumping unit
classification

LEVEL STABILIZATION,
ELIMINATION OF “WAVES”

POTENTIAL EFFECT

e Hanging extraction on gravity +1.5% (AU)
* Increased recovery at flotation +2% (CU)

THE CONTENT

OF THE USEFUL ONLINE EXTRACTION
COMPONENT

AT THE INPUT

AIR CONTROL

REAGENT
MANAGEMENT
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EFFICIENCY OF MINING PROCESSING

INCREASING THE PRODUCTIVITY OF MINING PROCESSING

MAIN PROJECTS

Operational management of mining operations
(control of dump trucks, drilling rigs, excavators; ‘
blending) j =< A

. . . b - “
Implementation of the block model — mine planning . )
Precise positioning (excavators) — s
Ore quality management i

POTENTIAL EFFECT

Increase in the productivity of the mining and transport
complex by 15%

Stabilization of feed ore quality

Reduction of ore losses due to control of excavation
contours
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MINING QUALITY MANAGEMENT

REDUCTION OF ORE LOSSES AND DILUTION

MAIN PROJECTS

e Control of production slurry sampling with GPS reference
* “Recontouring of the orebody” taking into account the
displacement of the rock mass after the explosion

POTENTIAL EFFECT

* Reduction of ore loss by 0.5-1%
* EBITDA margin growth +2%
e 3-5%increase in ore quality
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CONTACTS
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