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Executive Summary

Infrastructure and utility organisations are encountering increasingly
complex challenges, from maintaining ageing assets to adopting cut-
ting-edge technologies that optimise performance. Emerging trends
such as advanced sensors, Al-driven analytics, workforce automa-
tion, and digital enablement are reshaping how organisations manage
critical infrastructure. These innovations are addressing the growing
need for cost-effective solutions, improved reliability, and regulatory
compliance.

Asset Condition
Monitoring

Cost-Effective Scalability

The availability and affordability of advanced sensors is transforming the monitoring of infra-
structure and utility assets. Advancements in affordable, power-efficient sensor technology
and the development of long-range wireless communication technologies, such as LoRaWAN,
have significantly lowered the cost and complexity of implementing monitoring solutions.
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Consequently, asset owners can now deploy extensive monitoring regimes that were once
deemed too expensive, allowing for real-time insights and proactive maintenance across
vast and remote infrastructure networks. These sensors, embedded within the assets, gather
real-time data on critical parameters such as temperature, pressure, vibration, and structural
integrity.

Enhanced Insights Through Advanced Sensors

For instance, smart sensors are now being deployed to detect corrosion in underground pipe-
lines, monitor the structural integrity of bridges in real time through vibration analysis, and
assess road surface conditions to predict wear and tear.

By continuously monitoring asset conditions, organisations can identify potential issues early,
enabling timely interventions that prevent costly failures. This proactive approach enhances

asset reliability and extends its operational lifespan, delivering significant cost savings over time.

Examples
Singapore Land Transport Authority (LTA)

The LTA employs advanced sensors across its MRT network to monitor rail conditions, en-
abling real-time detection of wear and tear and preventing service disruptions. The sensors
are part of the Rail Enterprise Asset Management System (REAMS), which integrates data
from various sources to ensure timely maintenance. This has resulted in improved service
reliability and reduced downtime, enhancing commuter satisfaction.

BP

BP employs sensors on offshore platforms to monitor critical equipment and environmental
conditions, ensuring operational efficiency and safety. BP’s use of dynamic digital twin models
enables BP to remotely oversee platform operations, simulate scenarios, and forecast poten-
tial failures. This proactive strategy has resulted in substantial savings by lowering mainte-

nance costs and minimising unplanned downtime.
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Data Analytics, Al, and g [

Predictive Maintenance S—

From Reactive to Predictive

The integration of advanced sensors with Al and analytics tools is revolutionising asset man-
agement. The volume of data generated by sensors can now be analysed in real-time, reveal-
ing insights into asset performance and identifying patterns that predict potential failures.

Actionable Insights Through System Integration

Integrated systems consolidate data from diverse sources, such as loT devices, weather fore-
casts, and historical maintenance records. This comprehensive view empowers asset managers
to optimise resource allocation and prioritise maintenance tasks based on data-driven forecasts.

For example, predictive analytics tools in the energy sector can assess transformer perfor-
mance, identifying anomalies that may lead to outages. Similarly, in transportation, Al-driven
systems predict when roads require resurfacing, enabling timely repairs and minimising disruptions.

This data-driven approach reduces unplanned downtime, improves

service reliability, and minimises operational costs.

Examples
EDF Energy

EDF Energy uses Al-driven predictive maintenance to monitor critical systems in nuclear
power plants, utilising machine learning algorithms to analyse sensor data for anomalies.
For example, Al is employed to monitor reactor cooling systems, forecasting potential faults
before they occur. This has reduced unscheduled outages by over and improved plant
safety and operational efficiency.

City of Los Angeles

The city uses predictive analytics tools to monitor road surfaces and schedule repairs, inte-

grating data from high-resolution cameras and loT sensors installed on maintenance vehicles.

The system prioritises repairs based on real-time data and historical patterns, cutting costs by
and reducing delays in addressing road defects.
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Enablement and Automation

Empowering the Workforce

Digital tools such as mobile apps, augmented reality (AR), and wearable devices are enabling
field workers to perform tasks more efficiently. For instance, AR headsets can overlay digital
instructions on physical equipment, guiding workers step-by-step during complex repairs.
Mobile apps provide instant access to asset data, allowing technicians to make informed deci-
sions on-site.

Automation for Enhanced Performance

Automation is also revolutionising the industry. Al-powered systems are automating repetitive
tasks such as maintenance scheduling, reducing human error, and improving operational effi-
ciency. For instance, robotic systems are now used for tasks like drilling and pipeline inspec-

tions, enhancing precision while reducing safety risks.

Cost and Reliability

These innovations improve workforce productivity and safety, enhance asset performance
and reliability, and reduce overall costs. By equipping teams with advanced tools and leverag-
ing automation, organisations can achieve higher efficiency and better asset utilisation.

Examples

Veolia

Field workers at Veolia are equipped with mobile apps and AR tools, such as the VHub plat-
form, which provides real-time access to water network data and step-by-step repair instruc-
tions. These tools have improved the speed of repairs by 25% and enhanced worker produc-
tivity by reducing the need for repeat site visits.

Boston Dynamics

Robotic systems such as Spot are deployed for tasks like pipeline inspections and provide
high-definition imaging and thermal scanning capabilities. Spot’s integration with Al systems
enables it to autonomously identify anomalies in pipelines and other infrastructure. This has
significantly reduced inspection times and enhanced safety by removing workers from haz-

ardous environments.
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Case Study

Transport for New South Wales (TfFNSW) has
embarked on an innovative project known as As-
set AI® to revolutionise road maintenance and
enhance safety across the state’s extensive road
network. This initiative exemplifies the integra-
tion of advanced sensors, artificial intelligence
(Al), and workforce digital enablement in infra-
structure asset management.

Asset AI® employs a combination of sensors
and cameras mounted on council vehicles to
collect real-time data on road conditions as
these vehicles perform their routine tasks. The
collected data is then processed using Al al-
gorithms to identify and prioritise road defects,
such as potholes and cracks. This system en-
ables proactive maintenance by providing timely
insights into infrastructure health.

The project is a collaborative effort involving
TENSW, the NSW & ACT Institute of Public
Works Engineering Australasia (IPWEA), and
Canterbury Bankstown Council. Asset AI®
received a $2.9 million funding co-contribution
through the NSW Government’s Smart Places
Acceleration Program, demonstrating a strong
commitment to leveraging technology for public
benefit.

The implementation of Asset AI® offers several
significant advantages:

* Enhanced Safety
By identifying road defects early, the system
allows for prompt repairs, reducing hazards
for motorists and pedestrians.

* Cost Efficiency
Proactive maintenance facilitated by re-

al-time data helps in allocating resources
more effectively, potentially lowering long-
term repair costs.

* Data-Driven Decision Making
The integration of Al provides actionable
insights, enabling councils and TINSW to
make informed decisions regarding infra-
structure investments and maintenance
schedules.

The adoption of Asset AI® has led to measur-
able improvements in asset performance:

* Timely Maintenance
The system’s ability to detect and report de-
fects in near real-time ensures that mainte-
nance can be scheduled promptly, prevent-
ing minor issues from escalating into major
problems.

* Resource Optimisation
With accurate data on road conditions,
maintenance crews can be deployed more
efficiently, focusing on areas that require im-
mediate attention, thereby optimising labour
and equipment use.

 Extended Asset Lifespan
Regular and timely maintenance interven-
tions contribute to extending the lifespan of
road assets, ensuring better service delivery
to the public.

Transport for NSW’s Asset Al® initiative serves
as a compelling example of how integrating
advanced technologies into asset management
can lead to safer, more efficient, and cost-effec-
tive infrastructure maintenance. By embracing
Al and real-time data analytics, TINSW is setting
a benchmark for modern asset management
practices in Australia.
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Conclusions &
Recommendations

The trends outlined in this white paper highlight a fundamental shift in asset management
practices. Enhanced condition monitoring, Al-powered analytics, and digital workforce en-
ablement are driving efficiency, reducing costs, and improving decision-making. Organisa-
tions that embrace these trends will be better positioned to address the challenges of ageing
infrastructure, resource constraints, and regulatory demands.

Recommendations for Asset Managers

1. Establish a Clear Asset Management Framework

Objective: Establish a strategic foundation that aligns asset management practices with or-
ganisational goals, regulatory requirements, and industry standards such as ISO 55001. A
well-structured framework clarifies governance, responsibilities, and performance expectations,

ensuring consistent and sustainable asset management.

This data-driven approach reduces unplanned downtime, improves service reliability,

and minimises operational costs.

* Develop an Asset Management Policy that sets out
objectives, roles, and responsibilities within the organisation.

» Align asset management strategies with ISO 55001 principles N
to balance performance, risk, and cost. @/

» Establish Key Performance Indicators (KPIs) to measure
progress and guide continuous improvement.

O
©
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2. Review Assets & Identify Opportunities

Objective: Conduct a thorough assessment of existing assets to gain a clear understanding of
their condition, performance, and lifecycle stage. This step helps identify inefficiencies, areas for
improvement, and opportunities to optimise asset utilisation while reducing costs.

* Perform a comprehensive asset audit to

assess condition, criticality, and performance gaps.
* |dentify opportunities for optimisation, consolidation, @ =,
or decommissioning based on data insights. @=—
* Develop a prioritisation roadmap to guide investment @

decisions and resource allocation.
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3. Leverage Data & Technology

Objective: Utilise smart technologies and advanced analytics to shift asset management from
reactive to proactive. Empower the workforce with digital tools and training to boost operational

efficiency, enhance decision-making, and maximise asset performance.

* Deploy loT sensors and digital platforms to enable
real-time monitoring and predictive insights.

* Invest in workforce digital enablement through mobile apps,
AR/VR tools, and data analytics training.

* Integrate Al-driven analytics to optimise asset utilisation,
reduce downtime, and support data-driven decision-making.

4. Develop a Risk-Based Maintenance Approach

Objective: Adopt a proactive maintenance strategy that prioritises assets based on risk, critical-
ity, and operational significance. This approach minimises unexpected failures, reduces costs,

and ensures the reliability of essential infrastructure.

* Conduct risk assessments to classify assets and
prioritise maintenance efforts.

* Implement a predictive maintenance strategy using
Al and historical data trends to anticipate failures.

» Establish a condition-based maintenance plan to
optimise interventions and extend asset lifespan.

5. Monitor, Evaluate, and Optimise Performance

Objective: Continuously monitor asset performance against established benchmarks and mod-
ify strategies to enhance efficiency, lower costs, and prolong the asset life. Regular assessment
improves compliance, accountability, and alignment with changing business requirements and

objectives.

» Utilise real-time dashboards and analytics
to monitor asset health and operational performance.

¢ Conduct periodic performance reviews to identify areas
for improvement and fine-tune strategies.

* Use insights to optimise resource allocation and enhance
decision-making for future planning.

By following these five steps, organisations can create a resilient and future-ready asset
management strategy that leverages modern technology, enhances workforce capabilities,
and ensures cost-effective, sustainable asset performance.
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How We Can Assist

As a leading management consultancy, bpma offers expert guidance to
organisations seeking to implement and enhance their asset management
strategies. Our approach ensures alignment with best practices, enabling
organisations to optimise performance, manage risk, and achieve long-
term value from their assets.

Asset Management Strategy Development

X o Helping organisations establish a clear asset management framework that
aligns with ISO 55001 standards, ensuring a structured and sustainable
X approach to managing assets across their lifecycle.

Technology Integration

Assisting in the deployment of advanced sensors, loT devices, and
Al-driven analytics to enable real-time data collection, predictive

maintenance, and informed decision-making.

Operational Optimisation

(" (9) Supporting organisations in reviewing their asset portfolios to identify
(@ opportunities for consolidation, performance improvements, and cost
[?)
(38

savings through data-driven insights and strategic planning.

Digital Workforce Enablement

3 Providing tailored solutions to empower field teams with mobile applications,
i—~  AR/VR technologies, and automation tools, enhancing productivity and op-
—> erational efficiency.

Performance Monitoring and Continuous Improvement

Implementing performance tracking systems, dashboards, and review
o~ processes to ensure continuous optimisation, compliance, and alignment
= with evolving business objectives.

With bpma, organisations can confidently embrace innovative asset management practices,
ensuring greater resilience, efficiency, and long-term success in an increasingly complex
operating environment.

FOR MORE INFORMATION
Email futurecities@bpma.com.au or visit our website www.bpma.com.au.
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