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Executive summary:
Power generation companies must meet the growing demands from government 
mandates and the public to accelerate the transition to sustainable energy generation. To 
remain competitive in the changing energy landscape, power generation companies must 
also optimize capital expenditures, mitigate security-of-supply concerns, and effectively 
train their workforces to avoid labor disruptions. Industry leaders are finding success 
amid these competing challenges by adopting new digital technologies, which are 
enabling them to reduce their carbon footprints, improve capital project efficiency, build 
agility and resilience, and empower their workers.
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Across the world, governments and citizens alike are 
asking power generation companies to invest in a net-
zero future and hasten the transition from fossil fuels 
to more sustainable and renewable energy sources. 
But building new renewable plants and improving 
the sustainability of existing fleets is only one of the 
competing challenges power producers must contend 
with in the years ahead. As they reduce their carbon 
footprints, they must simultaneously navigate rising 
capital budget constraints, evolving security-of-supply 
concerns, and frequent labor disruptions due to an aging 
and retiring workforce. And, as ever, they must also 
continue to increase the efficiency and output of their 
plants to meet the needs of a growing, electrified world.

Cutting-edge digital solutions offer power producers 
an avenue to overcome these challenges and improve 
profitability at the same time. By digitalizing work, you 
can significantly improve collaboration and efficiency. 
Because digital work allows operators to complete 
tasks from anywhere in the plant, at different sites, or 
at remote locations, fewer operators can accomplish 
more, improving overall efficiency and helping build 
resilience against workforce disruptions. 

Not only do digital tools enhance enterprise-wide 
collaboration, but they can also seamlessly unify 
operations, breaking down silos and opening new 
pathways for information flow. 

When information is shared via centralized 
visualization, your operators can collaborate on the 
same information at the same time. A real-time digital 
thread can increase asset utilization and situational 
awareness and improve the reliability of your 
operations. As a result, you can achieve the agility and 
resilience you need to contend with service disruptions 
and security threats.

Sharing data also improves the transfer of institutional 
knowledge and prevents workforce burnout. Even 
when workers are away from the plant or retire, storing 
information in a central digital repository rather than in 
disparate systems or on paper retains their knowledge 
for a new generation of workers. Empowering 
workers with digital tools also improves productivity. 
By applying analytics to data, you can give newer 
employees the ability to find all the relevant information 
they need about a given asset. Analytics can alert  
them about abnormal conditions that, in the past, they 
might have needed to rely on more experienced workers 
to recognize. 

Despite a changing energy landscape, power 
generation companies are finding success by adopting 
new ways of working collaboratively in digital 
environments. Common data platforms and global 
visibility help companies become more profitable and 
advance the drive to net-zero emissions. 

Introduction

Improve the efficiency 
of capital expenditures

Build agility 
and resilience 

Upskill, reskill, and 
empower workers

Reduce fleet 
emissions

To succeed in the future of the industry, power operations must:
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Reducing fleet emissions
The global push toward renewable sources for 
electricity generation is spurring transformational 
change in power generation companies around the 
world. But a transformation on such a scale will not 
happen overnight–not in one company, and certainly 
not globally. Economic and technological factors 
suggest that fossil fuels will continue to be a significant 
contributor to the fuel mix for the next 10 to 20 years. 
The good news is that new digital solutions can help 
optimize existing fossil fuel-powered fleets and  
improve sustainability. 

Leading power producers are increasingly adopting 
cloud computing, AI-enriched analytics, process 
optimization, and other digital technologies to extract 
maximum value from their existing fossil fuel-powered 
fleet, improving process efficiency without the need to 
extensively replace hardware or software. From design 
through operations, digitally transformed power plants 
use fewer resources and produce less byproduct waste. 
Producing more with less increases your profit margin 
and decreases your carbon footprint. It aligns the best 
interests of your business with the best interests of our 
shared future. 

Qatar Power, an independent power and water producer, 
aims to improve plant efficiency and safety amid 
fluctuations in demand due to the extreme climate and 
increased population growth. By using an integrated 
data management system, Qatar Power optimized 
operations and maintenance and reduced resource 
consumption. The system resulted in annual savings of 
$2 million in seawater and fuel. In addition to operations 
and maintenance efficiency and return on investment, 
the company did not have any workplace heat stress-
related incidents, even with the high humidity and the 
extreme working conditions within the country.

Improving the efficiency of capital 
expenditures 
In the years ahead, energy producers, regardless of 
the energy source, will need to build new generation 
capacity, which means that new capital projects 
are unavoidable. And, when it comes to capital 
expenditures, there is little room for cost overruns and 
delays. Modern digital engineering and simulation 
tools in scalable architectures can help your engineers 
collaborate on designs at the same time, promoting 
efficiency, reducing engineering errors, and shortening 
engineering cycles. Cloud-enabled data makes 
information more transparent and allows engineers to 
access data from anywhere at any time. As a result, 
you can complete projects faster with lower cost and 
fewer risks.

In an effort to deliver on its sustainability commitments 
and usher in the next generation of nuclear plants, 
EDF, one of the world’s largest power companies, 
implemented a data-centric platform that enabled its 
teams to share and compile engineering information in 
a single database. By improving collaboration among 
its engineers, EDF reduced engineering work hours, 
improved overall project efficiency, and placed the 
company on a path toward cleaner nuclear plants 
with extended lifespans. This newfound measure of 
collaboration, boosted by digital technologies, has 
allowed EDF to undertake new capital projects more 
efficiently and sustainably.

EDF uses digital tools to usher in the 
next generation of nuclear plants and 

create a more sustainable future

Read success story

Qatar Power uses data contextualization 
to reduce cost, lower environmental 
impact, and improve workers safety

Read success story

https://www.aveva.com/en/perspectives/success-stories/edf-energy/
https://www.aveva.com/en/perspectives/success-stories/qatar-power-and-water/
https://www.aveva.com/en/perspectives/success-stories/edf-energy/
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Building agility and resilience
To mitigate increasingly frequent disruptions of 
service and supply, power generation companies 
will need to make their businesses more agile and 
resilient. In practical terms, that means they must 
reduce maintenance costs while ensuring safe, reliable 
operations. With the need for always-on operations, 
however, proper asset maintenance becomes 
increasingly important, especially as workforces age. 

Regulatory oversight is increasing, and aging, 
unreliable assets often do not provide adequate 
visibility into maintenance conditions. Not only do 
calendar-based maintenance procedures create 
operational inefficiencies, as assets might be taken 
offline unnecessarily, but they also cannot prevent 
asset failures and accidents. Preventive maintenance 
assumes a failure pattern that increases with age or 
use. According to ARC, unfortunately, failure due to age 
applies to only 18% of assets. Eighty-two percent of 
assets display a random failure pattern.1 By moving to 
proactive maintenance techniques like condition-based, 
predictive, and prescriptive maintenance, you can limit 
workers’ exposure to hazardous environments without 
incurring unplanned downtime. 

Digital solutions can predict asset and process 
behavior, enabling well-planned and convenient 
maintenance schedules, and ultimately lower operating 
expenditures and ensure safety. What’s more, digital 
tools can aid in regulatory compliance, as they enable 
safe and secure reporting, e-signing, and auditing 
capabilities. By streamlining maintenance and reporting 
procedures, you can gain added degrees of reliability, 
safety, and efficiency. 

ENEL, a leading global energy company, deployed an 
integrated digital platform, combining fully integrated 
data with AI-enriched analytics to improve its real-time 
asset management strategy. The advanced diagnostic 
tools of the new system allowed ENEL to predict failures 
before they occured and cut maintenance costs. 

In the first 21 months, the system helped ENEL 
detect and prevent over 220 real events and optimize 
performance across 20GW of power generation and 
1,275 assets. 

Upskilling, reskilling, and empowering workers
Digital tools can drive sustainability in myriad ways. 
As the power industry looks to embrace burgeoning 
decarbonization technologies, workforce empowerment 
stands as one of the most powerful drivers of sustainable 
operations. By connecting workers with one another and 
the data they need, you can incentivize innovation and 
lower the cost of curiosity. An empowered workforce 
can make efficiency gains while keeping operations 
safe. Cloud-based and remote operations enable more 
sustainable practices, and improved operational data 
can help power generation companies reach their 
ESG goals. In addition to operational improvements, 
cloud-based experiential training modules can improve 
training outcomes and help build resilience in the face of 
turnovers and a retiring workforce. Because institutional 
knowledge is kept in a central repository, workers can 
access historical insights and act on them accordingly. 

When Seward Generation transitioned from pulverized 
coal-fired combustion to circulating fluidized bed (CFB) 
waste coal-fired combustion, managers were concerned 
about worker performance issues, specifically day-
to-day plant operations. To ease the transition to its 
new, more sustainable combustion technology, Seward 
Generation deployed a comprehensive, dynamic process 
simulation program designed to enable power plant 
operators to tackle the challenges of operating one of 
the world’s largest CFB plants safely and efficiently. By 
improving the consistency of operations and lowering 
the probability of equipment damage due to incorrect 
operation, the company improves plant performance 
and reduces capital investment costs. This simulation 
technology offers a basis for a comprehensive approach 
to operator training.

Seward Generation uses a new, 
dynamic simulation program to safely 

train new operators and improve 
operational efficiency

Read success story

ENEL drives agility and resilience with 
an AI-infused asset performance 

management system

Read success story

https://www.aveva.com/en/perspectives/success-stories/simsci-improves-genon-power-station-operational-efficiency-enhances-workforce-enablement-reduces-costs/
https://www.aveva.com/en/perspectives/success-stories/enel/
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Six digital initiatives that will transform the way your teams work

According to LNS Research’s recent “Industrial Transformation in 2021: Getting Real” research spotlight, half of 
industrial enterprises report they have embarked on a digital transformation journey, and these programs are 
yielding very real benefits. LNS found that leaders in digital transformation are 72% more likely to have increased 
revenues by more than 10% and 57% more likely to have reduced cost of goods sold (COGS) by more than 10%.2

Many power producers wonder where to start their own digital transformation journey and which steps can be 
taken quickly to catch up with competitors that were early adopters of digital technologies.

Six distinct cross-functional digital initiatives can define a successful roadmap for the transformation of work 
and help you address your business imperatives.

1

Build your industrial information infrastructure: Establish a 
solid foundation for all your digital transformation initiatives 
by integrating and contextualizing all sources of engineering 
and operations data, centralizing information to foster a 
data-driven decision culture.

Enable full visibility and awareness: Go beyond situational 
awareness by creating a mobile-enabled visualization 
system that can break down work silos and speed informed 
decision-making by providing universal visibility tailored to a 
user’s specific role.

Optimize production: Improve your production efficiency and 
lower cost using AI-powered tools to enhance your 
operations execution, production management, and 
scheduling capabilities while optimizing process efficiencies.

Increase asset health and performance: Improve reliability 
and identify areas for proactive maintenance. Tap into the 
power of AI for risk-based guidance to improve your asset 
strategy, asset analytics, and maintenance execution.

Accelerate process design, innovation, and learning: Bring 
agility to the entire process and plant life cycle of design, 
engineering, simulation, training, and operations, enabling a 
digital twin for faster innovation.

Streamline engineering and capital project execution: Break 
down barriers between process, mechanical, and other 
engineering disciplines to enable seamless cloud-based 
collaboration across teams, and unify your approach to all 
aspects of the engineering life cycle.
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Conclusion

According to McKinsey & Company’s “Global Energy 
Perspective 2022” report, investments in energy 
supply and production are expected to double by 2035, 
and nearly all growth is expected to come from new 
decarbonization technologies.3 However, to ensure their 
investments are successful, power producers must lay 
the digital groundwork that transforms the way their 
teams work and sparks the industrial ingenuity of their 
staff. Through the digital initiatives enabled by the 
latest technology, power generation companies can 
build their industrial information infrastructure and 
upgrade their engineering and operations applications 
to accelerate value creation. They can also visualize and 
share their industrial information to foster collaboration 
both within their teams and with their partners. By 
undertaking these initiatives, you can streamline 
engineering cycles, optimize value chains, achieve 
operational excellence, and empower your workforce to 
ensure profitable and sustainable operations.
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