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PACE at a Glance
Promoting a successful transition to the large-scale uptake of Fuel Cell micro-Cogeneration across Europe
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10
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> 2,800
Fuel Cell micro-
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Field trial + installer training + 
targeted market & policy 
development activities 

Field trial + local installer 
training



Why Fuel Cell micro-Cogeneration?
Heating and Powering your home

Fuel Cell micro-Cogeneration is a highly efficient home energy system that simultaneously produces heat and electricity
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Empowers consumers

Supports the European energy transition

Provides greater flexibility for the energy system

Fosters innovation and high-value jobs



With total efficiencies of more than 90%, including electrical efficiencies of up to 60%, this technology can
achieve significant energy savings and CO2 emission reductions. On average in Europe it would save around 1
tonne of CO2/kW every year, thus delivering more than 32 million tonnes of CO2 emission reductions across
Europe in 2030.

This “fuel flexible” technology will be progressively fuelled by renewable energy sources, such as hydrogen and
renewable gas.

Why Fuel Cell micro-Cogeneration?
Heating and Powering your home

Supports the European energy transition
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It transforms Europeans into active energy ‘prosumers’ (producer-consumers), creating a decentralised energy
system with a reduced carbon footprint and lower energy bills. Surveys show that more than 90% of end users
are pleased with the environmental performance, the comfort and warmth, reliability and running costs of their
fuel cell micro-cogeneration unit

Why Fuel Cell micro-Cogeneration?
Heating and Powering your home

Empowers consumers
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“With the fuel cell micro-CHP system, I was able 
to cover 72% of my electricity use by producing 

power myself. Compared to before, I save 
around €1,000 a year”, Mr Boel, Hamburg



Fuel cell micro-CHP significantly reduces consumer energy bills compared to standard heating solutions & grid
electricity.

Why Fuel Cell micro-Cogeneration?
Heating and Powering your home

Reduces energy bills
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Source: PACE project (HSLU), 2022. Benefits of Widespread Deployment of Fuel Cell micro-CHP in Securing and Decarbonising the Future European Electricity System

http://enefield.eu/wp-content/uploads/2017/10/WP-5.4-Impact-of-widespread-deployment-of-fuel-cell-mCHP-041017-Final_.pdf


Why Fuel Cell micro-Cogeneration?
Heating and Powering your home
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A FCH JU Study found that a FCmCHP could contribute to reducing CO2 emissions from a typical German household (4
residents in a medium size detached or semi-detached house) by 33% and total annual energy costs (gas and electricity) by at
least 10 % once the technology is more widely available

FC mCHP generates fewer harmful emissions for the 
environment and for health (CO2, PM, SOx, etc.) and can 
contribute to achieving Europe’s targets for emissions 
reductions  

FC mCHP has a higher overall efficiency than a traditional 
boiler and grid electricity generation hence reducing 
overall primary energy consumption and potentially costs 
for the customer

https://www.fch.europa.eu/sites/default/files/Distributed%20Generation%20Study%20-%20MA%20%28ID%201702604%29.pdf


03-10-2022 8

PACE units installed in 2306 European homes 
(end of August 2022)



By generating heat and electricity near the point of consumption and stepping in when the output of
renewables is low, Fuel Cell micro-Cogeneration relieves the stress on the electricity grid during peak demand
(e.g. for powering heat pumps and charging electric vehicles).

Why Fuel Cell micro-Cogeneration?
Heating and Powering your home

Provides greater flexibility for the energy system
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For our transition to a complex energy system, with increasing penetration of
intermittent renewables, Fuel Cell micro-Cogeneration:

• Is a valuable demand-side measure for managing grid stability
• Overcomes the challenge of increasing penetration of electric heating
• Is low-carbon and renewable when utilising bio-gas and H2
• …in an existing, extensive natural gas network
• Contributes towards a cleaner, healthier environment



Buildings are “hard to decarbonise”

Buildings & districts
• 40% of energy consumption & 36% of GHG emissions.
• 80% of buildings demand comes from heating and hot water

• High seasonal differences between summer & winter
• 75% is based on inefficient and oil boilers
• Only heat demand cannot be fully electrified



Despite high uptake of RES,
significant energy losses across electricity sector
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Efficient electrification → 150-300% increase in peak demand

Source: D. Connolly, 2017. Heat Roadmap Europe: Quantitative comparison between the electricity, heating, and cooling sectors for different European 
countries

https://www.sciencedirect.com/science/article/abs/pii/S0360544217312124


Inefficient electrification → 300-500% increase in peak demand

Source: D. Connolly, 2017. Heat Roadmap Europe: Quantitative comparison between the electricity, heating, and cooling sectors for different European 
countries

https://www.sciencedirect.com/science/article/abs/pii/S0360544217312124


System benefits of fuel cell micro-CHP

CHP enables the integration of the energy system by

efficiently linking electricity, heat and gas at the local level

and providing energy when and where needed.



German energy system 2-day simulation in a 2050 net-
zero scenario:

● Micro-CHP & heat pump operation is complementary
following the availability of renewables

● The synergy occurs when the penetration of
renewables is already high

● Optimal operation of heat pumps is when PV & wind
(other RES electricity) are available

● Optimal operation of micro-CHP when intermittent
RES are unavailable

→ This model is applicable and scalable in the long run
at both building and district level

Synergies between micro-CHP, RES & heat pumps

15

Source: ene.field project (Imperial College London), 2017. Benefits of Widespread Deployment of Fuel Cell micro-CHP in Securing and Decarbonising the Future European Electricity 
System

http://enefield.eu/wp-content/uploads/2017/10/WP-5.4-Impact-of-widespread-deployment-of-fuel-cell-mCHP-041017-Final_.pdf


Why Fuel Cell micro-Cogeneration?
Heating and Powering your home

Fuel Cell micro-Cogeneration is a highly efficient home energy system that simultaneously produces heat and electricity
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Contact: 
PACE | c/o COGEN Europe
Avenue des Arts 3-4-5
1210 Brussels
Belgium
Phone: +32 - 2 772 82 90
Email: info@pace-energy.eu
Web: www.pace-energy.eu

http://www.pace-energy.eu/


Back-up slide
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Parameter Germany Belgium (Flanders) Czech Republic

Energy demand profiles for 

electricity and heat 

consumption
Hourly data for a full year - See Table 6

Electricity price for 

electricity purchased from 

the grid

30.1 ct./kWhel [56] 28.5 ct/kWhel [57] 18.5 ct/kWhel [58]

Gas price

(volumetric price, without 

fixed costs)

4.1 ct./kWh [59] 2.9 ct./kWh [60] 5.0 ct./kWh [61]

OPEX support, subsidies, 

and feed-in tariff (FIT)

Further details in Chapter 5

− FIT according to 

“KWK Index” [62]

− KWKG subsidy on 

produced 

electricity [63]

− Electricity 

purchase via 

DSO; depending 

on grid operator 

[64]

− “Green bonus” 

subsidy on first 

3’000 operating 

hours per year 

[65], [66]

mCHP setup

− For SOFC: 𝛈𝐞𝐥 = 60%, and 𝛈𝐭𝐡 = 30%

For PEM: 𝛈𝐞𝐥 = 38%, and 𝛈𝐭𝐡 = 52%

− 1.5 kWel installed capacity for PEM and SOFC

− Heating system integration according to Figure 7

Table 5: Input parameters to the optimisation framework (slide 6)


