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Words: Garth Way, Co-Founder of Biosus Energy

As the UK reshapes its electricity market, a new generation of integrated, 
localised energy systems is emerging, driven not just by policy, but by industrial 
innovation. From distilleries to food processors, industries are adopting smart, 
site-wide solutions that merge power generation, heat recovery and intelligent 
controls to cut emissions, stabilise costs and support the grid. 

An integrated standard for 
industrial energy
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The UK government’s choice to remain loyal to a 
national wholesale price model while 
restructuring the electricity market is 
transforming how energy investments are being 
handled. This allows for the formulation of 
integrated, localised energy systems that are 
decarbonisation-focused whilst still serving the 
operating needs for consumers. 

It creates an environment in which consumers of 
energy are encouraged not just to consume energy 
efficiently, but to produce, store and trade energy 
in new ways, requiring effective cooperation.

While policy is a critical tool in the transition, 
major progress has come due to the impact of 
industry. In energy-intensive applications, such 
as manufacturing, poultry processing, distillation 
and food production, developers incorporate 
advanced yet holistic clean energy systems. 

Integration systems merge onsite power 
generation, storage, heat recovery, and smart 
controls into integrated energy platforms, 
enabling a shift toward whole-system design in 
which electrical and thermal loads are managed 
through a coordinated responsive configuration.

Such progress reflects a more prevailing precept 
of decarbonisation, not depending on one 
technology alone. Instead, the interplay of 
multiple sources of energy, electricity, heat, and 
storage, enables places to reduce carbon, manage 
risk and provide for continuity of operation.

Designing integrated energy systems

Solar PV continues to be a central part of 
industrial decarbonisation but as a single 
energy source, it is limited by fluctuating 
weather conditions. To enhance the reliability 



and performance of systems, industries are 
increasingly augmenting with battery storage, 
high-temperature heat pumps, thermal 
storage and waste heat recovery systems.

Within a whisky distillery in northern Scotland, 
this hybrid model is being tested. The facility 
will feature an extensive solar installation, a 
1.6 MWh lithium-ion battery, an inverter-
driven high-temperature heat pump providing 
over 120°C and a closed-loop thermal 
recovery loop. A single central hub controls 
the lot, facilitating demand-based operational 
adjustments, weather forecasts and market 
energy prices.

Industrial waste heat is captured and stored in 
insulated tanks to be reused. Heat pumps 
capture waste heat and raise it to the 
temperatures needed for industrial use, 
lowering fossil-fuel heating and emissions 
requirements.

Through cooperative management of heat and 
electricity, the system operates with maximum 
efficiency and minimal dependence on the 
grid. Any excess solar power is used to charge 
the batteries or run the heat pump. When grid 
prices are high, the system uses stored energy 
and reduces heat load to thermal storage. The 
result is a cleaner, more stable and more 
economical operation for the user.

These facilities are not upgrades; they are 
engineered assets. Aligning process demand 
with energy supply and automating that 

relationship enables facilities to maintain 
productivity while progressively decreasing 
their carbon footprint.

Smarter operation through predictive 
control

All these systems are tied together by 
intelligent software. Machine learning and 
artificial intelligence technologies respond to 
real-time and historical data to control when 
each piece of equipment should operate. 
That is using weather forecasts, energy 
usage patterns, and market information to 
plan activity.

The system decides when to charge or 
discharge batteries, when to switch on the 
heat pump, and when to supply power. As an 
example, during sunny days, the system can 
hold back battery usage during the morning 
so that there is preparation for solar input 
during the peak in the middle of the day. It can 
also preheat thermal storage before energy 
price peaks, such that there is minimal use of 
the grid during expensive hours.

They minimize the need for manual effort but 
keep energy flows in their best shape. The 
operators are also given sharp dashboards 
with notifications on how the system is 
working so they can adjust settings and track 
results. Over time, machine learning 
improves the precision and responsiveness 
of the platform.

Their intelligence is not just dominant in 
real-time but also in the ability to learn and 
enhance over time. They build a model of  
site behavior that foretells the future, the 
more so the longer they operate. This 
translates into fewer interruptions and more 
seamless load management and more 
effective use of power.

Supporting the grid through flexibility

The UK approach of preserving a wholesale 
price model but encouraging decentralised 
flexibility is assigning an additional role to 
industrial users. Instead of being passive 
consumers, they can actively help stabilise 
the grid.

With the right systems in place, industrial 
sites can join demand response programs, 
frequency support, and balancing services. 
That is, they can reduce or shift their energy 
usage or sell power during peak hours. 
Others can even be qualified for markets 
that previously were only available to large 
power generators.

A factory with on-site generation and 
batteries would sell power in peak times and 
use grid power in off-peak times. Or it would 
draw excess electricity from the grid and 
store it in batteries or use heat pumps. All 
these are advantageous to the grid and 
generate new money.

3 PES SOLAR WWW.PESSOLAR.COM



WWW.PESSOLAR.COM 4

Thermal systems can assist, too. Through 
pre-heating or pre-cooling and metering out 
the heat when it is put in service, buildings can 
avoid peak electricity charges and minimize 
their grid load, all without affecting production.

Such responsiveness introduces a new class 
of energy assets: industrial facilities as 
distributed energy resources. Their 
participation in the market injects flexibility, 
resiliency and stability into the larger energy 
system, making it easier to integrate more 
renewables nationally.

A slow transition into mainstream

What was formerly state-of-the-art 
technology is now becoming mainstream for 
forward-looking industrial enterprises. Solar 
panels, batteries and heat pumps are more 
affordable and efficient than ever before. 
Integration software is more flexible to support 
complex operations and easier to apply.

Firms no longer invest in these systems for 
simply green reasons. They’re investing 
because they want to hedge against costs, 
mitigate risk and have more control over the 
way they use energy. In markets where input 
costs rise and fall or emissions are under the 
spotlight, in-house energy systems bring a 
clear payoff.

Challenges remain, including initial cost, 
design complexity and some policy risk. But 
these are being addressed with better 

incentives, stronger engineering disciplines, 
and new commercial models like energy-as-a-
service. These make it easy for businesses to 
adopt these systems with minimal capital 
expenditure.

Significantly, the knowledge base is growing. 
Learning from early adopters is affecting new 
standards, design models and procurement 
methods. Industry-specific benchmarks 
inform the best practices, accelerating 
adoption in comparable facilities.

Adapting across industries

The approach used is transferable and 
adaptable to many industries. Food and 
beverage, paper, chemicals and textiles share 
the same energy needs: non-stop operation, 
high-temperature demands and intense 
pressure to minimize emissions.

What makes it scalable is the modularity of 
the technology. Batteries can be added in 
increments. Heat pumps come in sizes. 
Control platforms can be calibrated to a site’s 
requirements. That allows systems to be 
designed that are not only extremely 
efficient through being bespoke to their 
requirements but also cost-effective and 
dependable through their degree and range 
of energy generation.

They do not have to start from scratch with 
those that have infrastructure built in. Retrofit 
techniques allow them to bring in pieces in 

phases, implementing new technologies along 
with leveraging what they already possess. 
Breaking it into phases makes it easier to 
swallow, especially for smaller or cash-
strapped facilities.

Taking ownership of the energy transition

Integrated energy systems are revolutionizing 
how industrial plants address electricity, heat 
and emissions. They are a shift from spot 
upgrades to integrated, site-wide efficiency. 
They also provide businesses with new ways 
of addressing national energy goals.

Instead of awaiting policy or following market 
prices, industrial firms can shape their energy 
policy for themselves. With onsite generation, 
intelligent control, and adaptive thermal 
systems, they can cut emissions, stabilize 
costs and even generate income.

With these systems now tested and 
successful, the test is strategic: how to make 
them available in large volumes and integrate 
them into routine operations, providing 
industry with a chance to take control.

And as the UK forges ahead with its journey to 
clean energy, industry will be at the heart of 
that success, not just as a consumer but as an 
active, skilled participant in the delivery of 
smarter, lower-carbon energy systems.
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