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Q&A: Cogeneration as One of the Pillars of Modern Energy Systems

1. What is cogeneration?
Cogeneration, also known as Combined Heat and Power (CHP), is the simultaneous
production of electricity and heat. This technology stands out for its efficiency, as it can
convert more than 90% of the fuel supplied into usable electricity and heat. Cogeneration can
utilize various fuels, particularly natural gas, biogas, biomethane, and, in the future,
hydrogen.

2. How does cogeneration work?
A cogeneration unit (CHP unit) converts fuel, such as natural gas, into electricity and heat.
While conventional power plants typically waste the heat generated during electricity
production, a cogeneration unit can utilize this heat, for example, for supplying district heating
networks.

3. What are the main components of a cogeneration unit?
The core components of a cogeneration unit are a gas-fired internal combustion engine and
a generator. The engine drives the generator, which produces electricity. Heat recovered
from both the engine and exhaust gases is transferred through heat exchangers into the
heating system. As a result, the energy contained in the fuel is utilized with minimal losses
and very low emissions.

4. Where is cogeneration most commonly used in the Czech Republic?
Kog Cogeneration units have a wide range of applications. They can supply energy to
industrial facilities as well as schools, hospitals, spas, hotels, and shopping centers. They
are also an essential part of biogas plants and are installed at wastewater treatment plants
(WWTPs) to generate energy from biogas.

The most common application of cogeneration units is in district heating plants. In addition
to producing electricity and heat, CHP units are also used to stabilize the transmission grid
by providing balancing and ancillary services. Their use continues to grow year by year, and
cogeneration units are gradually becoming one of the pillars of the Czech energy mix.

5. What is the total installed capacity of cogeneration units in the Czech Republic?
Currently, the total installed electrical capacity of cogeneration units in the Czech Republic
is approximately 500 MWe.

6. How much does an average cogeneration unit cost?
The cost of purchasing a 1 MWe cogeneration unit is approximately CZK 15 million. The
total investment cost, including engineering, design, and construction works, is around CZK
25 million. A 1 MWe cogeneration unit can, for example, supply energy to a regional
hospital, a district heating plant, or a medium-sized manufacturing facility.

7. How long does it take to manufacture and deliver a cogeneration unit?
The manufacturing and installation process for cogeneration units is relatively fast, which is
one of the key advantages of this technology. Preparation, design, and permitting typically
take 6—9 months, followed by 6—18 months for construction and commissioning. Even larger
projects with capacities in the tens of MWe can therefore be completed within approximately
2.5 years, while smaller projects up to 10 MWe can typically be built within 1-1.5 years.
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8. What are the main advantages of cogeneration compared to other energy sources?

Efficiency: Cogeneration utilizes fuel for the simultaneous production of electricity and heat
with an overall efficiency exceeding 90%.

Decentralization: Cogeneration generates electricity and heat at the point of consumption,
reducing transmission and distribution losses.

Speed of deployment: Compared to large combined-cycle gas power plants, cogeneration
units can be built within 1-2 years, including preparation, design, and permitting. This makes it
possible to install several hundred megawatts of new capacity annually in the Czech Repubilic.
Low emissions: Thanks to their low emissions and high overall efficiency, gas-fired
cogeneration units comply with the European Taxonomy and are therefore officially recognized
as a sustainable energy source.

Stability: Energy prices from CHP units are less exposed to volatile market fluctuations. Their
operation is not dependent on weather conditions.

Flexibility: A cogeneration unit can reach full output within 2—5 minutes of startup.

An ideal complement to renewable energy sources: Cogeneration units can effectively
complement electricity generation from solar photovoltaic systems during periods of limited
sunlight, such as morning and evening peak hours throughout the year, and especially during
autumn, winter, and spring months.

9. What capacity ranges of cogeneration units are most commonly used on the market?
Cogeneration units are highly flexible in terms of capacity and are typically divided into the
following categories:

10-50 kWe — micro cogeneration units (nurseries, schools, guesthouses)

50-4,500 kWe — the most common cogeneration units with high-speed engines (district
heating systems, industry, hotels, spas, biogas plants, wastewater treatment plants)
5,000-12,000 kWe — large cogeneration units with low-speed engines (district heating
systems, utilities, large industrial energy facilities)

10. How much heat and electricity does an average cogeneration unit produce?
The ratio of electricity to heat produced by a cogeneration unit is approximately 40:60. For
example, a cogeneration unit with an electrical output of 1 MWe simultaneously produces
approximately 1.25 MW of thermal energy.

11. Why is cogeneration an important part of the Czech energy mix?
Cogeneration is a flexible and highly efficient energy source that can effectively complement
the intermittent generation of renewable energy sources. Cogeneration units can balance
electricity production from photovoltaic power plants more effectively than coal-fired power
plants because they can start up very quickly (even several times a day) and achieve
approximately twice the efficiency of conventional coal-fired and combined-cycle power
plants. They also provide significant benefits to district heating companies that modernize
their facilities by installing CHP units. This allows them to participate in the production of
flexible electricity, which is highly valued on the market and can generate substantial
additional revenue. Cogeneration units also play an important role in decentralization and
energy security.

12. How does cogeneration compare in other countries?
Cogeneration based on natural gas and biogas is highly developed in Germany, Italy, and
the United Kingdom. To some extent, cogeneration forms part of the energy mix in almost
every European country. At present, demand for cogeneration and installed capacity are
growing most rapidly in Poland and Ukraine.
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13. Cogeneration 2024+ (what lies ahead / future development)

Cogeneration will become an increasingly important part of modern energy systems. It is one of
the key technologies that will partially replace energy from gradually phased-out coal-fired power
plants. The importance of cogeneration units will grow especially because:

— They will act as the most flexible source, balancing the variable output from renewable energy
sources (RES)

— They will partially replace the capacity of retiring coal-fired power plants

— They will become one of the main pillars of district heating modernization

— They will provide ancillary services for stabilizing the electricity transmission grid

14. What are the economic benefits of cogeneration for industrial companies?
For industrial companies, cogeneration reduces energy costs, increases energy independence
and supply stability, and can also generate additional revenue from the sale of ancillary services.

15. How do cogeneration units contribute to the reduction of greenhouse gas emissions?
Cogeneration units reduce emissions by increasing fuel efficiency and reducing the need to burn
fossil fuels separately for heat and electricity production. This leads to lower overall emissions of
CO:z and other greenhouse gases. They can also use renewable gases such as biogas and
biomethane.

16. What is the relationship between cogeneration and renewable energy sources?
Cogeneration can be effectively integrated with renewable energy sources such as biogas,
biomass, or solar thermal systems. This improves overall system efficiency and sustainability
and supports the transition to low-carbon energy sources. Cogeneration complements and
balances the intermittent generation from photovoltaic and wind power plants during periods
when the sun is not shining or the wind is not blowing.

17. What is the potential of cogeneration in the context of the energy transition and
decarbonization?

Cogeneration has significant potential in the context of the energy transition, as it supports
efficient energy use, reduces emissions compared to other fossil-based sources, and enhances
the integration of renewable energy sources. It is a key technology for the decarbonization of
energy systems and urban heating.
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