
Providing energy security

High efficiency distributed energy solutions like micro-CHP can
improve security of energy supply by improving power grid
stability and saving primary energy

• By generating heat and power at times of peak demand, micro-CHP can 
significantly improve the stability of the electricity grid. 

• As an enabler of other low carbon technologies, micro-CHP can support the 
deployment of electric heat pumps and electric vehicles.

• Micro-CHP can also boost security of energy supply through its Primary Energy 
Savings

By generating heat and power at times of peak demand, micro-
CHP can significantly improve the stability of the electricity grid.

Micro-CHP can play an important role in balancing supply & demand.

Balancing electricity supply and demand is a fundamental challenge facing all
electric grid operators.  A feature of micro-CHP is that it can generate heat and
power at times of peak demand and so strengthen grid resilience.

In order to balance the fluctuations in demand and supply on an electricity
transmission system, transmissions system operators (TSOs) need to ensure that
they can access a sufficient amount of electricity when they need it.

If insufficient power is available, the capacity to harness multiple micro-CHP
systems to help ensure demand peaks can be met contributes to protection
against unexpected power station failures or weather events.

Why distributed energy solutions, including micro-CHP, can help

Many micro-CHP systems, when connected together, can work as a ‘virtual power
plant’ (VPP), providing back up power and helping TSOs better balance demand
and supply.

Micro-CHP has already been used in numerous VPP field trials and
demonstrations across Europe.

Relevant policy documents: 
Directive 2005/89/EC (Security of Supply)
Energy Efficiency Directive (EED)

The Benefits of Micro-CHP: 
A Delta-ee report produced on behalf of COGEN Europe. 



Sponsored by the Dutch Ministry of Economic Affairs, in
2011 “Smart Power City” in Apeldoorn monitored the
impact of 170 micro-CHP units on the local electricity
network.

The project aim was to gain experience with a large-scale
and concentrated application of micro-CHP in one
district.

The micro-CHPs were installed in homes that meant they
were connected to one transformer station so the impact
on the electricity network would be directly visible.

Showing that micro-CHP could contribute to grid stability
was just one of the conclusions from the project. It also
showed how more efficient heating technologies could
contribute to the region’s climate change and
sustainability objectives, and gave insights into the user
experience of distributed generation resources.

Case study: 
‘Smart Power City’, Apeldoorn - Demonstrating how
micro-CHP  can contribute to grid stability

As an enabler of other low carbon technologies, micro-CHP can support the deployment of electric heat pumps and
electric vehicles.

Electricity consuming low carbon technologies can lead to growing congestion on the grid; micro-CHP can help to relieve this

Increasing penetration of electric heat pumps and electric vehicles will lead to growing congestion on local electricity distribution networks.  

Various projects and trials have shown that micro-CHP, when deployed alongside electricity consuming technologies such as electric heat pumps and
electric vehicles, can help relieve the stresses on distribution networks that can be created when these technologies are widely deployed.

The importance of security of supply

- In order to balance the fluctuating differences in demand and supply on an electricity transmission system, transmissions system operators 
(TSOs) need to ensure that they can access a sufficient amount of electricity when they need it.

- According to ENTSO-e , if the required back up power is not available and a relatively minor issue such as an unexpected power station failure or 
weather event occurs, it could have serious Europe- wide consequences for system security.

- The directive stipulates that “when promoting electricity from renewable energy sources, it is necessary to ensure the availability of associated 
back-up capacity…in order to maintain the reliability and security of the network” 

Why distributed energy solutions like micro-CHP can help

- Micro-CHP is one technology that can potentially work as a virtual power plant, providing back up power and helping operators’ better balance 
demand and supply. 

- Micro-CHP has been tested in numerous virtual power plant  field trials and demonstrations across Europe.



Providing energy security

Powermatching City was a Dutch smart grid demonstration project that involved 25 households and a range of new, low carbon
technologies. It was sponsored by the Dutch government.

The smart grid concept, involving numerous technologies, was successfully demonstrated along with its potential to work as a
VPP - with benefits for consumers, the electricity network, and the operators. The study’s second phase ran until September
2014.

The technologies used in the demonstration included:

• Micro-CHP • Solar PV

• Electric vehicles • Hybrid heat pumps

• Smart meters • Smart appliances

• Wind Energy

Case Study: ‘Powermatching City’ - Micro-CHP and other low carbon technologies

working together with benefits for the electricity network

Kiwigrid is a start-up company from Germany. It has developed a smart grid platform for helping connect a range of distributed
energy technologies together, with the aim of improving their flexibility and allowing them to work together to make the most
out their different benefits.

Kiwigrid’s solution allows the management of:

• Distributed and sustainable energy generators (such as micro-CHP, solar power, and wind power)
• Local energy storage systems
• Flexible energy systems (such as heat pumps, district heating, climate control systems, and electric vehicles).
• Intelligent, flexible energy consuming devices.

Some of its early projects are aiming to realise a series of potential benefits, including charging electric vehicles when the sun
is not shining, and helping to bring greater energy independence by optimising the operation of distributed energy resources.

Case Study: Kiwigrid - Connecting a diverse range of distributed energy

generators together to optimise their various benefits
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Micro-CHP can boost security of energy supply through its Primary Energy Savings

Primary energy savings are a key European policy goal

The EU’s total demand for heat is equivalent to around 46% of its final energy use, and it accounts for 60% of its primary energy use – the amount
of energy entering the European energy system before any conversion takes place (for example in power stations and boilers).. 
The EU Energy Efficiency Directive (EED) defines how primary energy savings can reduce reliance on energy imports and help cut carbon emissions

Modern micro-CHP systems can achieve primary energy savings of more than 25% 

Combining the production of on-site local heat with local electricity generation to meet on-site energy needs for both saves around 25% of the
primary energy needed.

Schematic representation of how CHP saves  upwards of 25% primary energy compared to separate production of heat and power

For the same 260 units of delivered energy, CHP only needs 325 units of fuel input while conventional methods requires 465 units of fuel inputs.

In France, as is the case in many other European countries, the power system has undergone major changes over the last decade. Overall
energy demand has remained flat or has declined in certain segments, while energy supplied by renewable sources has increased
markedly.

RTE – the network operator in France – has noted that peak power demand has been increasing twice as fast as overall annual demand.
During one recent winter season, a new record peak was set at 102.1 GW, up from a maximum peak in winter 2000/20001 of 70GW.

A big challenge remains but this has led the country to usher in a suite of measures to address this challenge, including strict thermal
regulations for new buildings, support for the development of demand response capacity, tariff signals for end users, new market
mechanisms, and the creation of a capacity mechanism.

Case Study: France - peak power demand increasing twice as fast as overall annual

demand.
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Source: CODE 2 European Cogeneration Roadmap, (IEE, Energy Matters 2015)


