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As the UK continues its march toward Net Zero, attention often gravitates toward renewable 
electricity and battery storage. But to address the energy trilemma—balancing 
decarbonisation, resilience, and cost—there is a critical, proven, and increasingly versatile 
technology that deserves renewed focus: Combined Heat and Power (CHP), and its 
expanded form, Trigeneration. 

Far from being a legacy system, modern CHP—with additions like absorption cooling and 
carbon capture—offers a flexible, high-efficiency solution that supports both 
decarbonisation and system stability. 

 

CHP and the Case for Marginal Carbon Accounting 

A persistent flaw in evaluating CHP’s environmental performance is the continued use of 
average grid carbon intensity in policy and reporting. This fails to reflect CHP’s real-world 
impact. 

In reality, CHP typically displaces the marginal generator—the next fossil fuel plant 
required to meet rising demand. That’s rarely a wind or solar farm, but more often a gas 
turbine. By displacing these higher-emission sources, CHP offers genuine, measurable 
carbon savings. 

Organisations like AMPS and the Association for Decentralised Energy (ADE) advocate 
for marginal carbon-emission factors, which better represent CHP’s avoided emissions. 

Tools such as the GB Generation Mix App by NESO (National Energy System Operator) 
now provide real-time carbon intensity data, empowering operators to run CHP systems when 
they deliver the greatest carbon benefit. 

 

Beyond Heat: Trigeneration and Cooling from Waste 
Energy 

CHP systems generate both electricity and heat. Trigeneration, or CCHP (Combined 
Cooling, Heat and Power), takes this a step further by using recovered heat to drive 
absorption chillers, generating cooling without relying on grid electricity. 



This is especially beneficial for: 

 Hospitals 
 Data centres 
 Food and pharmaceutical processing 
 Commercial estates 

By producing cooling from waste heat, trigeneration: 

 Cuts peak grid electricity demand 
 Reduces CO₂ emissions year-round 
 Improves overall system efficiency 

 

Carbon Capture from CHP: Creating a Circular CO₂ 
Economy 

A major emerging opportunity is carbon capture from CHP exhaust gases. By capturing 
CO₂ at source—where it's clean, concentrated, and accessible—operators can: 

 Lower on-site carbon emissions 
 Supply high-purity CO₂ for use in: 

o Agriculture (enhancing greenhouse yields) 
o Food and beverage (carbonation, preservation) 
o Medical applications (anaesthesia, equipment sterilisation) 

This enables circular carbon reuse, converting emissions into valuable products. 

 

CHP and the Decarbonising Gas Grid 

Today’s natural gas isn’t static—it’s greening. Biomethane is increasingly injected into the 
gas grid, and trials with hydrogen blends are well underway. 

Many CHP engines already run on hydrogen blends, and several are ready—or convertible—
to operate on 100% hydrogen in the near future. This future-proofs CHP investments and 
ensures they align with a decarbonising energy system. 

 

Digital Optimisation: CHP Meets Real-Time Grid 
Intelligence 



Modern CHP systems could now integrate with digital microgrid controls, using real-time 
emissions data—such as that demonstrated through the NESO GB Generation Mix App—
to optimise performance based on: 

 Carbon intensity 
 Power prices 
 Local demand profiles 

This capability would allow a CHP to dynamically adjust operations, achieving the best 
balance between emissions reduction and cost efficiency. 

 

Key Insight: CHP as a Smart, Flexible Asset 

A well-specified CHP system, operated in real time in response to local demand and marginal 
grid carbon intensity, will: 

 Avoid displacing renewables 
 Cut UK Scope 1 emissions 
 Enhance local energy resilience 
 Reduce pressure on constrained grids 
 Remain adaptable to low-carbon fuels 

 

2025 Context: What’s Changed Since 2023? 

 Lower Average Grid Carbon – But Higher Peaks: Renewables dominate averages, 
but CHP can reduce peak-time carbon spikes from fossil backups. 

 Grid Constraints: Projected roll out of Datacentres and continued electrification of 
transport and heat is causing system strain. On-site generation from CHP relieves this 
burden. 

 Cleaner Gas Supply: More biomethane and hydrogen blending lowers CHP’s 
emissions further. 

 Smarter Controls: AI and digital optimisation tools can make carbon- and cost-
aware dispatch possible, site by site. 

 

Conclusion: CHP as Part of an Integrated Net Zero 
Pathway 

CHP is not a rival to renewables—it is a partner. When integrated intelligently, CHP 
systems offer one of the most cost-effective and emissions-effective routes to support Net 
Zero goals—especially in buildings or industries with significant heat, cooling, and 
resilience needs. 



Whether through trigeneration or carbon capture, or as a stepping stone to hydrogen-
fuelled generation, CHP has a firm place in the future of UK energy. 

 

Postscript: A Personal View 

This blog may prompt discussion—and that’s good. What's important is that CHP users and 
policymakers take a nuanced view, recognising when and where CHP delivers its full 
value. 

When deployed smartly, in harmony with real-time data and fuel developments, CHP is not 
outdated—it’s indispensable. It’s time to stop viewing it as a transitional stopgap and start 
recognising its role as a critical enabler of a secure, low-carbon, flexible energy future. 

 


