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Using Virtual Digital Twin Technologies to Mitigate
Challenges Faced by the Mining Industry
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Making You Safer,
More Efficient
and Cost Effective.
Safer by Reducing Risk,
More Efficient Through Better Planning,
Cost Effective by Operational Excellence.
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How does ZynQ 360 help overcome
the most common challenges faced
by the Mining Industry?
ZynQ 360’s Industrial Visualisation software has the ability
to help mines everywhere to integrate, communicate and
stay connected. The result is smarter decision-making,
improved safety, increased productivity and reduced costs.
Mining Organisations are continuously pressured to achieve,
sustain and then again reach the next level of performance, this
has led them to recognise the urgent need for using digitalisation
to integrate all disciplines, as well as the need to follow a
business-led process during all project planning and execution.
ZynQ 360 proactively contributes to a culture of Operational
Excellence by making organisations safer through reducing
risk, more efficient through better planning, and crucially, by
reducing operational costs.
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Introduction
It is no secret that the industry, as we know it, is undergoing evolution.
Innovations in technology are driving important advances in digitalisation and process
control, while the requirements of both the market and customers are changing rapidly
due to the unprecedented circumstances tied to the COVID-19 pandemic.
To plan, design, build and manage assets more
effectively, there is an evolving need for highquality visualisation based management tools;
this was one of the primary drivers behind the
development of the ZynQ 360 Virtual Digital Twin
software platform.
An Immersive, Geospatial Digital Twin refers to a
visual digital replica of any physical asset that can
help with effective management, especially of those
located in remote or hazardous environments.
These photographic/3D, virtual replicas of physical
assets, enable users to improve scheduling and
predict any problems before any turnarounds or
planned/unplanned shutdowns occur.

The visual, digital representation provides both
the elements as well as the dynamics of how a
mine operates throughout its lifecycle, enabling
Boost Capital Project Performance
Maximise Asset Performance
Mitigate Delays in Plant Startup due
to Inefficient Information handover
Maximum Cost Efficiency with Safe,
Profitable and Sustainable Asset
Visualisation Tool
Workforce Empowerment: Digital
Transformation by Improving
Workforce Productivity
Enable Remote Teams to Access
Existing Assets

ZynQ 360 offers an immersive
environment that gives users an
enhanced experience and real visual
context without the risks!
AADigital
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Minerals Supply and Demand
Every year...Millions of tonnes of new minerals must be provided worldwide to meet the demand of entire
populations.
Stone to make roads, buildings,

Clays used to make floor and

Manganese used to make

bridges, landscaping, numerous

wall tile, dinnerware, kitty litter,

almost all steel for construction

chemical and construction uses

bricks, cement and paper

machinery, transportation

Sand & Gravel used to make

Aluminium (Bauxite) used

Other Nonmetals used in glass,

to make buildings, beverage

chemicals, soaps, paper,

and bricks

containers, vehicles, airplanes

computers, cell phones, etc.

Cement used to make roads,

Copper used in buildings,

Other Metals used in electronics,

sidewalks, bridges, buildings,

plumbing, transportation,

TV & video equipment, recreation

schools, houses

electrical and electronic parts

equipment, etc.

Iron Ore used to make steel

Lead 75% used for

Soda Ash used to make all kinds

buildings, cars, trucks, planes,

transportation batteries,

of glass, in powdered detergents,

trains, containers and medical

electrical, communications

medicines, as a food additive,

concrete, asphalt, roads, blocks

tools

photography, water treatment

Salt used in various chemicals,

Zinc used to make metals rust

Phosphate Rock used to make

highway deicing, food and

resistant, paint, rubber, skin

fertilizers to grow food, animal

agriculture

creams, health care, nutrition,

feed

various metals and alloys

Population in the
world is currently
(2019-2020) growing
at a rate of around
1.08% per year. The
current average
population increase
is estimated at 82
million people per
year. [1]

40,633 pounds of
new minerals must
be provided for every
person in the United
States to make things
used daily. [2]
Society for Mining, Metallurgy &
Exploration Foundation
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The World’s Demand for Minerals and Raw Materials Continues to be High
Figures from the USA Society for Mining, Metallurgy and Exploration show an
estimate on the amount of minerals, metals, and fuels that an American citizen
will need in their lifetime. [3]

Minerals				Quantities
Salt
			
30,190 lbs.
Clays 				12,182 lbs.
Natural Gas 				
7.70 million cu.ft
Phosphate Rock			14,337 lbs.
Petroleum				75,327 gallons
Cement 				53,071 lbs.
Iron Ore				20,127 lbs.
Zinc 				466 lbs.
Bauxite (Aluminum)		
2.066 lbs.
Gold 					1.54 Troy oz.
Stone, Sand and Gravel		
1.36 million lbs.
Lead		
			953 lbs.
Coal 				330,573 lbs.
Copper				980 lbs.
Other Minerals and Metals
62,648 lbs.

“Every American born
will need approximately
3.19 million pounds of
minerals, metals and fuels
in their lifetime.” [3]

The Calculations are based on a life expectancy of 78.6
years and mineral use data from the National Mining
Association, the U.S. Geological Survey and the U.S.
Energy Information Administration. [3]
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Clean Energy Transition Will Increase Demand for Minerals
The expected continuing boom in low-carbon energy technologies is very likely to have
an impact on the demand for many minerals and metals, which is why it is essential
to use technology to bolster efficiency and productivity.

Main challenges facing Mining Businesses Today

Productivity and
Sustainability

Health and
Safety

Managing Joint
Ventures

Digital
Effectiveness

With the use of wind, solar, and
energy storage batteries as key
examples of low-carbon or “green”
energy technologies, there will likely
be an increase in demand of certain
minerals as the world works towards
commitments to keep the global
average temperature rise at or below
2°C. [4]
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Opportunities Enabled by Digital Transformation
ZynQ 360 can help Mining companies reduce complexity and optimise business
and operational performance.

Access Digital
Twin from
anywhere

ROI

Optimum
Visibility

10-12 months
on avg.

DIGITAL
TRANSFORMATION
Stay at the
forefront of
Innovation

Competitive
Advantage

Operational
Excellence
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Challenges and Indicators of Concerns
The main difficulties faced by mining operations and planning teams in the current
environment are:
Forming Review teams and validation of every item in the scope against the criteria
Travel restrictions due to unprecedented circumstances
Constant trips to the asset for review
Ensuring the project scope is reviewed
Misalignment of functional milestone plans (between the different functions)

Mining operators have shifted the focus
from large-scale capital projects to
optimising all operations as volatile and
changing market conditions continue
creating new challenges. Today, there is
an increasing need for digital solutions
that help mitigate these challenges.

Cost overruns
Ensuring a good balance between Risk and Cost factors
Increased work scope
Shortage of experienced workers and skills
Abandonment before project completion
Issued drawings not up-to-date, creating confusion and the need for re-engineering
Organisation conflicts
Capital projects not appropriated per the milestone timing
Budget and corporate plan misalignment causes many recycles, diverting resources
from detailed planning work
Late assignment of operations/ process resources to planning and preparation efforts
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Main Challenges Facing Mining Businesses Today
1

Process Optimisation for Improving Health and Safety

Improving Health and Safety standards while
ensuring optimisation is often one of the most
problematic aspects of any project in the mining
industry. Typically, we discover that asset owners
and their contractors often deal with significant
differences in scope, mainly due to the absence
of detail in the pre-event scheduling stage.
The fact that a considerable part of the scope
remains ’unknown’ until the start of, or worse,
during the execution projects. Consequently,
this has an impact on planning, scheduling,
resources and materials. Collectively, this becomes
a significant time and cost issue to the asset owner.
By having access to an intuitive Visual Asset
Management System or Virtual Digital Twin, users

can effectively source and manage a number of
crucial information sets to provide a more detailed
and precise scope of work. For instance, analysing
past event data, work packs, and other systems that
may have been integrated within the platform.
ZynQ 360 enables users to embrace a thorough
approach to planning by allowing them to
visualise different aspects of the asset while
having a historical record of prior maintenance and
modification campaigns at their fingertips, this not
only eliminates risk, liability, and injury; it also allows
users to more easily train and master procedures,
minising downtime and increasing the bottomline.

By providing a historical record of prior
Turnarounds and Maintenance Campaigns
ZynQ 360 assists in scope creation
AADigital
DigitalSolution
Solutionfor
forthe
theMines
Minesof
ofthe
theFuture
Future | 11

2

Digital Effectiveness

Assessing the condition of an asset is essential to
its success, nothing should be overlooked. It may
seem like a straightforward process but having
an in-depth visualisation tool will help determine
absolute readiness prior to any projects beginning.
Since there are so many key elements to consider
and asses, a solution that enables flexibility is
crucial; users should be able to view the data for
their areas of concern as well as the possibility to
view the general’ top-level’ picture. This should be
showcased in a clear, concise and most importantly,
accurate way, putting you on the asset without
physically being there.

pre-event information gathering the status for all
jobs and asking questions such as:

?
Do I have all my location plans?
Have all risk assessments been performed
and attached to the jobs’ work packs?
Am I able to visualise each piece of
equipment?
Do I have material take-off completed for
all jobs requiring materials?

ZynQ 360 gives users increased visibility into
complex operations, insight and access to data,
and a place where assets can be managed safely,
strategically and more effectively.
The visualisation is brought to life and becomes
a powerful collaboration tool when the asset
data is integrated using key features and
functionality such as:
High Resolution, Geo-Referenced Images
Customisable Data Hotspots
Geo-Spatial Tagging
Real-Time Mark Ups

Having access to all the information will allow the
Project Engineering team to make informed decisions
as to whether any project is ready to commence.
Specifically, the user should be able to evaluate the

For any information that is missing stakeholders can
tag or red flag any aspects that need to be reviewed
or completed prior to commencing.

3D Model Overlays and Modifications
Measurement Capability
3rd Party Integration

ZynQ 360 will transform the way you operate.
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3

Managing Joint Ventures

The key to a productive and profitable working
relationship for both asset owners, co-owners,
investors and their contractors is through the
transparency of information and having a “single
source of truth” shared by both sides.
Naturally, these partnerships commence with the
best of intentions and established principles as to
how both sides will work together to produce an
effective, secure and cost-effective operational
relationship. However, because of the lack
of access to the same information and the same
work approval system, the reality is often different
- in other words, the lack of an all-inclusive Visual
Asset Management software solution.
Ways to overcome this common challenge is to
ensure (from an asset owner’s point of view) that
detailed historical information is present in a

Visual Asset Management system that provides a
clear picture for contractors to start building work
packages from.
ZynQ 360 is a secure, cloud-based application that
integrates with existing data to create a Virtual
Digital Twin of any critical asset, which can then be
used throughout the entire Asset Lifecycle.
This instantly helps to overcome the issue faced
by the asset owner’s IT policies and procedures, as
it may no longer be necessary to grant contractors
and joint venture stakeholders access to the clients’
internal systems to share the same asset knowledge
base. ZynQ 360 has been designed with the
‘cooperative working’ approach that asset owners
and contractors desire.

ZynQ 360 can be deployed across an
entire organisation and beyond. With
strict access controls, information
can be securely shared between all
stakeholders, such as:
The Asset Director
Mine Managers
Project Engineers and Planners
Maintenance and Modification Teams
HSE and EMO Personnel
Emergency Response Teams
All External Stakeholders and Contractors

This Enables global collaboration
that benefits everyone.
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4

Productivity and Sustainability
REDUCE TRIPS TO THE ASSET - APPLYING DIGITAL TECHNOLOGY
Benefits of ZynQ 360:

ZynQ 360 has proven to:
• Reduce Costs of engineering
• Increase Right first time engineering
• Increase Safety improvements and right first time construction
• Maximise HSE by having remote access to any critical unit 		
captured within any complex

Less trips also mean a reduction in carbon
footprint - a move that is in line with the
Mining industry’s commitment to reduce
environmental impacts and mitigate the
risks of climate change
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Conclusion
Digital Transformation is part of an ongoing journey towards continuous process
improvement involving people, processes, and asset collaboration through
digital technology. Not all at once, but individually procedures and resources are
digitally combined to ultimately bridge the gap between operational teams and
the use of technology.
The duration and effectiveness of maintenance and
expansion projects are critical for smooth operations
and improved company revenues. To ensure
minimal downtime and costs, the project managers
must ensure effective scheduling and coordination.
However, the time and cost should be the minimum
possible without compromising the quality of work
and most importantly, the safety of the team.
Good planning ensures successful operations and
should consist of the scope, materials, actions,
and resources. These, together with best practices,
result in the efficient execution of a turnaround or
planned/unplanned shutdown and consequently a
smooth plant start-up.

To achieve these, management and planners can
use innovative technologies such as ZynQ 360 which
proactively contribute to a culture of Operational
Excellence by making users safer through reducing
risk, more efficient through better planning
and familiarisation, and by helping companies
achieve objectives, innovate faster, and crucially, in
reducing operational costs.

ZynQ 360 proactively
contributes to a culture of
Operational Excellence
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The ZynQ 360 Value Proposition
ZynQ 360 - Your Route to the Digital Transformation of your Asset
Using innovative visualisation technologies ZynQ 360 builds bespoke Visual Asset
Management (VAM) solutions
We support our clients around the world, in the effective, safe management of their assets
whilst delivering high level protection of facilities and personnel

Inserting resilience by creating a virtual,
digital twin of your assets and facilities
will provide the greatest protection
for maintaining your operations whilst
delivering maximum safety, enhanced
operational excellence and materially
reducing operating costs.

Through collaboration, our visualisation process allows all stakeholders to make informed
operational decisions that impact positively on the business
Specialists in Protecting People, Assets and Facilities. Enhancing Compliance and Reputation
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ZynQ 360 Additional Resources

Would you like more information?
Download our ‘Digital Solution for Mines
of the Future Flyer’
DOWNLOAD
Watch our New Video and Discover
WATCH NOW
the Value of Visualisation

Would you like to book a demo of our solution?
https://www.zynq360.com/contact

Find your Digital Solution: ZynQ360.com

Using 360° Photogrammetry
Technology we create a
Virtual Digital Twin of your facilit
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Making You Safer,
More Efficient and
Cost Effective.

Find your Digital Solution: ZynQ360.com

