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Balancing Legacy with 
Progress - Maintaining 
Ageing Hydrocarbon 
Infrastructure for a 
Sustainable Future
Our dependence on fossil fuels has powered 
our world for decades, but as climate change 
concerns intensify, and the rising cost of 
hydrocarbon fuel in an uncertain world, the need 
for a sustainable energy transition is paramount. 

However, we face a critical challenge: maintaining the 
vast network of existing hydrocarbon infrastructure while 
simultaneously investing in cleaner energy sources.

This white paper dives into this complex issue, exploring innovative 
strategies to manage our ageing infrastructure effectively.  
It examines how to extend the lifespan of these assets through 
proactive maintenance, the deployment of cutting-edge 
technologies, and sustainable practices. This approach aids 
in process safety and minimises environmental risks like leaks 
and emissions, while preserving operational efficiency to ensure 
continued reliable energy supply.

Furthermore, the paper explores the potential of biofuels as a 
bridge to a cleaner future. By assessing their compatibility with 
existing infrastructure, we investigate how new biofuels can 
contribute to meeting Environmental, Social, and Governance 
(ESG) goals. Finally, we explore how this integration can create 
a smoother transition towards renewable energy sources and 
carbon-neutral infrastructure.

The paper also addresses the crucial issue of budget optimisation. 
It delves into cost-benefit analyses, highlighting the importance 
of balancing the cost of maintaining ageing infrastructure with 
the cost of early retirement and replacement. The exploration of 
innovative financing options, including government grants and 
public-private partnerships, underscores the need for creative 
solutions to fund the transition to a cleaner energy future.
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Ultimately, this white paper argues that maintaining our existing 
hydrocarbon infrastructure can be part of the solution, not the 
problem, on the path towards a sustainable energy future. By 
implementing smart strategies for asset lifespan extension, 
environmental impact reduction, and budget optimisation, we 
can pave the way for a smoother transition - one that allows us to 
leverage existing infrastructure while investing heavily in renewable 
energy sources and carbon-neutral solutions.

Introduction: The Crossroads of  
Our Energy Future

The 21st century presents us with a stark reality: our continued 
reliance on fossil fuels is pushing the planet towards a climate 
tipping point. The urgency of the situation demands a swift and 
decisive transition towards a sustainable energy future. However, 
this transition is not a simple switch we can flip. We live in a world 
powered by a vast network of existing hydrocarbon infrastructure 
– pipelines crisscrossing continents, storage facilities dotting 
landscapes, and power plants humming with activity. These 
assets form the backbone of our current energy system, ensuring 
reliable energy for homes, businesses, and industries, and are likely 
to be for some time to come.

The dilemma lies in reconciling this essential infrastructure 
with the environmental impact it poses. Ageing pipelines are 
susceptible to leaks, potentially releasing harmful pollutants into 
the environment. Corroding storage tanks threaten spills, while 
inefficient power plants contribute to greenhouse gas emissions 
that accelerate climate change. Ignoring these issues is simply not 
an option, yet dismantling this entire infrastructure network and 
starting from scratch is neither feasible nor economically viable.

So, what path lies ahead? Herein lies the 
opportunity. 

Instead of viewing ageing infrastructure as a roadblock, we 
can leverage it as a bridge. Innovative solutions and strategic 
planning can enable us to maintain these existing assets while 
simultaneously investing in the development and integration of 
cleaner energy sources. By extending the lifespan of our current 
infrastructure responsibly, minimising environmental impact, 
and optimising budgets, we can pave the way for a smoother 
transition towards a sustainable energy future.
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The Challenge of  
Ageing Infrastructure: 
Ticking Clocks and 
Environmental Risks

The infrastructure that powers our world is not 
immune to the passage of time. As decades 
pass, pipelines weaken, storage tanks corrode, 
and power plants experience declining efficiency. 
These issues pose a significant challenge, not just 
in terms of operational reliability, but also from an 
environmental and process safety standpoint.

Leaks: One of the most concerning issues with 
ageing pipelines is the potential for leaks.  
These leaks can release harmful pollutants 
which can devastate ecosystems, contaminate 
water sources, and injure personnel. A single 
leak can have a significant environmental 
impact, causing long-term damage and 
requiring costly cleanup efforts.

Corrosion: Corrosion is another major threat 
posed by ageing infrastructure. As pipelines 
and storage tanks age, the materials they are 
constructed from begin to degrade.  

This corrosion can weaken the integrity of the 
infrastructure, increasing the risk of leaks and 
catastrophic failures. In the worst-case scenario, 
a pipeline or storage tank rupture can lead to 
widespread environmental damage, financial 
loss, and potential loss of life.

Operational Inefficiency: Ageing power assets 
often operate at a lower efficiency than their 
newer counterparts. This means they require 
more fuel to generate the same amount of 
energy, resulting in increased greenhouse gas 
emissions and higher costs. Additionally, these 
older assets may be more prone to breakdowns 
and require frequent maintenance, further 
impacting reliability and efficiency.

The combined effects of these challenges pose 
a significant threat to both the environment and 
the reliability of our energy supply. When we look 
at the environmental aspect specifically, the 
costs can be extremely high. Pollution events 
cause economic disruption to businesses and 
communities and seriously affect the polluters’ 
reputation. Fines from the Environment Agency 
and other enforcement bodies can reach many 
millions of pounds. When combined with the 
reputational and downtime factors, the real 
cost can be many times this. Any reduction in 
maintenance provision is a false economy.

Ignoring these issues is not a sustainable option. 
The good news is that solutions exist, and by 
taking a proactive approach, we can mitigate 
these risks.
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Ignoring these issues is not a sustainable 
option. The good news is that solutions exist, 
and by taking a proactive approach, we can 
mitigate these risks.
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Furthermore, the use of biofuels can contribute 
to meeting Environmental, Social,  
and Governance (ESG) goals. By utilising 
renewable feedstocks, biofuels can reduce 
dependence on fossil fuels and their associated 
environmental risks. Additionally, the production 
of biofuels can create jobs in rural communities 
and support sustainable agricultural practices. 
These factors contribute to a positive social and 
economic impact.

Investing in the Future:  
Renewable Energy and the 
Bridge of Biofuels

The long-term solution lies in transitioning 
towards a cleaner energy future powered 
by renewable resources like solar, wind, 
geothermal, and hydropower. These sources 
offer a sustainable and environmentally friendly 
alternative to fossil fuels. However, the complete 
integration of renewable energy sources will 
take time. In the meantime, we can leverage a 
potential bridge: biofuels.

Biofuels derived from plant based materials 
offer a promising path toward cleaner energy. 
These fuels can be blended with traditional fossil 
fuels, reducing overall emissions and paving 
the way for a more gradual transition. A crucial 
advantage of biofuels is their compatibility with 
existing infrastructure. Pipelines designed for 
traditional diesel can often be used to transport 
biofuels with minimal or no modifications.  
This compatibility allows us to leverage our 
existing infrastructure while still achieving 
environmental benefits.

A crucial advantage of biofuels  
is their compatibility with  
existing infrastructure.

It is important to note that the sustainability 
of biofuels depends heavily on responsible 
sourcing practices. Conversion of large land 
areas for biofuel feedstock production can lead 
to deforestation and habitat loss. Sustainable 
practices such as utilising waste biomass and 
marginal lands for biofuel production are crucial 
to ensure the long-term viability of this option.
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Extending Asset Lifespan and 
Minimising Environmental Impact: 
Maintenance as a Strategy

While we invest in the future of renewable energy, responsible 
management of our existing infrastructure remains paramount. 
One key strategy for mitigating the risks associated with ageing 
pipelines and power plants is the implementation of a proactive 
maintenance program.

Predictive Maintenance: Modern technologies like sensor-based 
monitoring and data analytics allow for the implementation of 
predictive maintenance strategies. These approaches enable us 
to monitor the health of our infrastructure in real-time, identifying 
potential problems before they escalate into major failures. 
This allows for targeted repairs and maintenance interventions, 
minimising downtime and extending the lifespan of the assets.

Non-Destructive Testing: Non-destructive testing (NDT) 
techniques play a crucial role in proactive maintenance programs. 
These techniques, such as ultrasonic testing and radiography, 
allow us to assess the integrity of pipelines and storage tanks 
without causing any damage. Early detection of corrosion or other 
defects allows for timely repairs, preventing leaks and spills.  
These inspections provide data that help in decisions on maintenance 
intervals using a risk based approach, optimising spend.

Preventative Maintenance: Regular inspections, cleaning, 
and lubrication are essential components of a preventative 
maintenance program. These preventative measures help to 
maintain the efficiency of power plants and prevent the buildup of 
harmful deposits within pipelines. By addressing potential issues 
before they become critical, preventative maintenance can 
significantly extend the lifespan of infrastructure and reduce the 
risk of environmental incidents.

Sustainable Materials and Practices: As we maintain and repair 
ageing infrastructure, it is crucial to prioritise the use of sustainable 
materials and practices. For instance, replacing corroded pipes 
with materials less susceptible to degradation can increase 
their lifespan and reduce the frequency of repairs. Additionally, 
utilising environmentally friendly cleaning products and waste 
disposal practices helps minimize the environmental impact of 
maintenance activities.
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Optimising Budgets for a 
Sustainable Future: Balancing Costs 
and Investments

The transition towards a sustainable energy future requires careful 
financial planning. Maintaining ageing infrastructure comes at a 
cost, but so does early retirement and replacement. The key lies 
in optimising budgets to achieve the most responsible and cost-
effective approach.

Cost-Benefit Analysis: A crucial aspect of budget optimisation 
is conducting thorough cost-benefit analyses. This involves 
evaluating the costs associated with maintaining existing 
infrastructure compared to the costs of early retirement and 
investment in new, cleaner alternatives. Factors such as the 
remaining lifespan of the asset, the potential for efficiency 
upgrades, and environmental risks should all be considered in  
this analysis.

Streamlining Maintenance Procedures: Standardisation and 
streamlining of maintenance procedures can lead to significant 
cost savings. By developing and implementing standardised 
protocols for inspections, repairs, and preventative measures, 
companies can ensure consistent quality while reducing wasted 
time and resources.

Leveraging Technology: Advanced technologies can play a 
significant role in cost optimisation. For instance, the use of data 
analytics can help companies identify areas for improvement in 
maintenance scheduling and resource allocation. Additionally, the 
use of robotic systems for pipeline inspection and cleaning can 
improve efficiency and reduce costs associated with  
manual labour.

Financing the Transition: The transition towards a cleaner 
energy future requires significant investments. Governments can 
play a crucial role in facilitating this transition by offering grants, 
tax incentives, and loan guarantees to companies investing 
in renewable energy and sustainable infrastructure upgrades. 
Public-private partnerships between government entities and 
private companies can also provide innovative funding models to 
bridge the financial gap.
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Bridging the Gap: Easy Wins for a 
Sustainable Energy Future

The journey towards a sustainable energy future doesn’t have to 
be an all-or-nothing proposition. While strategic investments in 
renewable energy are crucial, we can also start making small  
but impactful changes today. Here are some “easy wins”  
that utilise existing infrastructure while paving the way for a 
cleaner tomorrow:

•	 Harnessing the Power of Renewables: Many existing facilities  
	 can integrate renewable energy sources on a smaller scale.  
	 Consider installing solar panels on rooftops or exploring wind  
	 turbines for suitable locations. Even a partial shift towards  
	 renewables can significantly reduce reliance on fossil fuels.

•	 Energy Efficiency Audits: Conducting thorough energy audits  
	 of your current infrastructure reveals areas for improvement. 
	 This could involve optimising equipment operation, upgrading  
	 to more efficient models, or implementing smart building  
	 technologies. Every efficiency gain reduces overall energy  
	 consumption.

•	  Embracing Green Procurement: When purchasing new  
	 equipment or supplies, prioritise energy-efficient options. Look  
	 for certifications like the UK Energy Label or similar programs that  
	 highlight environmentally conscious products.

•	 Employee Engagement: Empowering your workforce with  
	 knowledge about energy conservation is key. Encourage  
	 responsible energy use within the workplace and promote green  
	 commuting options. A culture of sustainability starts from within. 	
	 It’s as simple as switching off the light when you leave the room.

These steps, while seemingly small, represent a collective shift 
towards a cleaner future. They demonstrate a commitment 
to sustainability without requiring a complete overhaul of your 
existing infrastructure.

By implementing these “easy wins” alongside the strategies 
outlined in this white paper, we can bridge the gap between  
our current energy landscape and a future powered by  
renewable resources.
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By implementing these “easy wins” 
alongside the strategies outlined in this 
white paper, we can bridge the gap between 
our current energy landscape and a future 
powered by renewable resources.
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Conclusion: A Shared  
Path Towards a 
Sustainable Future

Maintaining ageing hydrocarbon infrastructure 
poses a significant challenge in the face of 
climate change. However, as demonstrated 
in this white paper, this challenge is not 
insurmountable. By implementing a multi-
pronged approach that prioritises extending 
the lifespan of existing assets through proactive 
maintenance, exploring opportunities for 
biofuels, and strategically optimising budgets, 
we can pave the way for a smoother transition 
towards a cleaner energy future.

This path forward requires a collaborative effort 
from various stakeholders. Companies in the 
energy sector need to prioritise responsible 
management of their infrastructure, while 
governments can act as facilitators by providing 
financial incentives and fostering innovation. 
Research and development institutions play 
a critical role in developing new technologies 
for infrastructure monitoring, maintenance, 
and renewable energy integration. Ultimately, 
a collective commitment to sustainability will 
be essential for ensuring a cleaner and more 
secure energy future for generations to come.

We encourage stakeholders in the energy 
sector, government agencies, and research 
institutions to:

•	 Embrace proactive maintenance strategies to  
	 extend the lifespan of existing infrastructure  
	 and minimise environmental risks.

•	 Explore the potential of biofuels as a bridge to  
	 a cleaner energy future, emphasising  
	 responsible sourcing practices.

•	 Conduct rigorous cost-benefit analyses  
	 and implement budget-optimisation  
	 strategies to support the transition towards  
	 renewable energy.

•	 Advocate for and participate in collaborative  
	 efforts, including public-private partnerships,  
	 to accelerate the development and  
	 deployment of renewable energy technologies.

•	 Invest in research and development initiatives  
	 that explore innovative solutions for  
	 sustainable infrastructure management, 
	 including materials science, advanced  
	 monitoring technologies, and efficient energy  
	 storage solutions.

•	 Promote public awareness and education  
	 about the challenges and opportunities  
	 associated with the transition towards a  
	 cleaner energy future.

We have explored the complex challenges 
and promising opportunities associated 
with navigating the transition towards a 
sustainable energy future. While maintaining 
ageing hydrocarbon infrastructure presents a 
significant hurdle, innovative strategies and a 
collaborative approach can pave the way for 
a smoother transition. By prioritising proactive 
maintenance, exploring biofuels as a bridge 
solution, and optimising budgets to support 
renewable energy investments, we can ensure 
a cleaner and more secure energy future for 
generations to come.

Ultimately, a collective 
commitment to sustainability  
will be essential for ensuring  
a cleaner and more secure 
energy future ...

This white paper has outlined a series 
of strategies and recommendations for 
maintaining ageing hydrocarbon infrastructure 
while investing in a sustainable energy future. 
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