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Executive Summary
The ene.field project (European-wide field trials for residential fuel cell micro-CHP) has been Europe’s
largest (to date) demonstration project for fuel cell based micro-cogeneration (micro combined heat
and power or micro-CHP) systems. The project has demonstrated more than 1000 stationary fuel cell
systems for residential and commercial applications, across Europe between 2012 and 2017.
Fuel Cell micro-Cogeneration (FC micro-CHP) is a highly efficient approach to providing on-site
electricity and heat (heating, hot water or event cooling) suitable for domestic and commercial use. It
is an innovative technology at the start of market entry and must gain volume to reduce costs for mass
market adoption.
This report makes policy recommendations to support the widespread deployment of fuel cell
micro-cogeneration systems, while providing a review of policy frameworks at the EU and national
levels expected to impact the uptake of the technology in the coming decade. It highlights the
benefits of fuel cell micro-cogeneration in relation to Europe’s energy and climate objectives, taking
into account ene.field findings that provide definite evidence on the macro-economic and microenvironmental impact of the technology1.
Comprehensive analysis carried out by the ene.field project shows that FC micro-CHP can deliver
important system wide efficiency and decarbonisation benefits across Europe between 2020-2050, as
it is expected to mainly displace more inefficient and carbon intensive generation up to 2050. This can
be achieved at a lower cost for the energy system and the consumer compared to a scenario with no
uptake of fuel cell micro-CHP 2. With the right policy framework in place, FC micro-CHP can deliver 32
million tonnes of CO2 emission reductions in 2030, while reducing infrastructure and operational cost
for the energy system by more than € 6,000 (gross) for each kilowatt-electric of installed capacity until
2050.
Despite these benefits, EU and national policy impacting FC micro-CHP is fragmented and in the
most part ill-suited for an energy solution providing both heat and power. The current policy
approach of favouring energy efficiency (“energy efficiency first” principle) as a main tool in
decarbonising energy should be supportive of micro-CHP deployment, but the individual focus of the
legislation fails to consider the whole energy system. The full benefits of FC micro-CHP deployment
risk remaining unrecognised, unless the key policy barriers are addressed
•
•
•

•
•

Focus on energy reduction at the end-user level instead of on energy system – i.e. final energy
vs. primary energy reduction (e.g. Article 7 in the Energy Efficiency Directive)
Addressing heat or electricity separately rather than total energy (e.g. Eco-design & energy
labelling of space heating appliances)
Enabling electricity-using technologies over other decarbonisation and energy efficiency
solutions, specifically in the heat sector (e.g. promoting an inadequate primary energy factor
value for electricity (EU PEF))
Greater focus on renewable electricity rather than fairly rewarding renewable energy across
all energy vectors and networks (e.g. heat and gas)
Allowing renewable energy to count as energy efficiency (e.g. Energy Savings Obligation in the
Energy Efficiency Directive)

1

All ene.field reports are available on the project website: http://enefield.eu/category/news/reports/
Pudjianto Danny, Djapic Predrag and Strbac Goran. Benefits of Widespread Deployment of Fuel Cell micro-CHP in Securing
and Decarbonising the Future European Electricity System. Imperial College London, 2017.
2
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•
•

Electricity self-production and self-consumption is often penalised through disproportionately
high grid connection and grid tariffs compared to real grid use
In addition, administrative barriers (e.g. for grid connection or support scheme access) at the
national level persist and, thus, hinder the large-scale deployment of micro-CHP systems.

All of the 10 European countries which took part in ene.field face challenges in decarbonising their
domestic heat supply. In addition, with an increasing penetration of intermittent renewable electricity
and the growing role of electricity in heating and transport, ensuring grid stability is also becoming a
priority. So far Germany is leading in Member State approach to supporting FC micro-CHP technology,
which represents a benchmark of best practise for support in the sector, as has happened with other
innovative renewables technologies. Germany has put in place a dedicated programme (KfW433) to
encourage early adopter uptake of FC micro-CHP and promote the further industrialisation of this
technology. Other countries, including Belgium, France, UK, are supporting FC micro-CHP through
more general mechanisms (i.e. feed-in premiums, feed-in tariffs, white certificates/green certificates).
The choice of accounting methodologies to implement building codes or other policies at the national
level, also seems to affect the market entry prospects of the technology. ene.field workshops were
held with policymakers and other interested stakeholders in Belgium, France, Germany, Italy, The
Netherlands, UK, and the findings show market interest and requests for tailored support schemes to
help the early adopter market to take hold.
The EU and national policy frameworks should create a level playing field for renewable energy,
decarbonisation and energy efficiency solutions across the whole energy system (electricity, gas, heat
networks). Only such an approach will deliver a comprehensive, balanced and cost-effective energy
transition for the European consumer.
A more comprehensive approach to energy policy will also better recognise the system wide benefits
of FC micro-CHP, thus untapping the important efficiency, decarbonisation and flexibility potential of
this energy solution. To achieve this the ene.field project proposes the following policy
recommendations:
•
•
•

•
•

A coherent, steady and predictable policy framework is the key for the European heating
sector to invest in new products and develop new business models.
Consumer and energy system benefits of micro-CHP systems should be fully recognised and
rewarded by policy at the EU and national levels
In particular, accounting methodologies used in key decarbonisation and energy efficiency
policy mechanisms, including building codes, energy labelling, Covenant of Mayors, should
fully reflect the benefits of FC micro-CHP for consumers and the energy system as a whole.
This will be an important driver for the micro-CHP technology to reach the mass market.
Simplified administrative procedures to access the grid or different support scheme should be
introduced for the potential users or FC micro-CHP
Accounting for the decarbonisation and flexibility potential of gas networks (renewable gas),
as part of a comprehensive energy and climate strategy
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1.

Introduction

1.1.

Aim of this work

This report reviews the benefits deriving from fuel cells micro-combined heat and power (FC microCHP) products, as identified by the ene.field project and other sources. It presents the policy-related
findings of the ene.field project and makes high-level recommendations for the future
commercialisation of micro-CHP based on project activities, including seven national workshops
organised by the project.
Chapter 2 briefly introduces how FC micro-CHP works, while providing an overview of latest market
developments and milestones reached in Europe.
Chapter 3 analyses the European policy context in the energy and climate field, providing an overview
of the extensive legislative framework affecting FC micro-CHP, including the EU Strategy on Heating
and Cooling, Space Heaters Ecodesign and Energy Labelling Regulations, Covenant of Mayors
accounting methodology and European Commission’s proposal for the ‘Clean Energy for All
Europeans’ package currently under discussion at the EU level.
Chapter 4 looks more closely at the benefits of FC micro-CHP in the context of EU’s and national policy
objectives. Relying on assessments carried out by the Danish Technical University, the European
Institute for Energy Research, Imperial College London and Politecnico di Torino, all as partners in
ene.field, Chapter 4 provides sound evidence on the consumer and economy level benefits of FC
micro-CHP in the context of Europe’s climate and energy transformation.
Chapter 5 reviews the policy framework for FC micro-CHP and specific developments in the EU and in
six of its Member States (Belgium, France, Germany, Italy, The Netherlands and the United Kingdom).
Specific country recommendations are made.
Chapter 6 makes high-level political and policy recommendations for the future commercialisation of
FC micro-CHP, providing guidance for policymakers on how to make FC micro-CHP an integral part of
a cost-effective, secure and consumer-led energy transition.

1.2

About ene.field

The ene.field project is the largest European demonstration project of the latest smart energy solution
for private homes, micro-CHP. It saw up to 1,000 households across Europe able to experience the
benefits of this new energy solution. The five-year project used modern fuel cell technology to
produce heat and electricity in households and empower them in their electricity and heat choices.
The ene.field project was co-funded by the Fuel Cells and Hydrogen Joint Undertaking (FCH JU) and
brought together 27 partners, including 10 European manufacturers who made the products available
across 10 European countries.
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2.

Overview of Fuel Cell micro-CHP in Europe

Fuel cell micro-CHP (hereinafter FC micro-CHP) is a technology that uses a single fuel to simultaneously
produce both heat (for heating, hot water and/or cooling) and electricity at the point of consumption.
The electricity generated on site can be self-consumed or exported to the grid, including as part of
virtual power plants. Micro-CHP systems are normally installed in residential and public buildings, as
well as in small businesses3. Reaching total efficiencies of over 90% and electrical efficiencies of up to
38% (PEM fuel cells) and up to 60% (SOFC technologies) respectively, FC micro-CHPs are part of the
next generation of solutions for the replacement of inefficient heating appliances in much of the built
environment and a viable alternative for new buildings.

Figure 1 Simplified diagram of how Fuel Cell micro-CHP works

Various types of fuel cells exist. For micro-CHP applications, two main types are used:
•
•

Solid oxide fuel cells (SOFC), which operate at high temperatures (600-8 50°C) and are made
from ceramic materials (“solid oxide”)
Polymer electrolyte membrane (PEM) fuel cells, which operate at lower temperatures (60160°C) and are based on polymer materials

Micro-CHP units are available in various sizes (electric capacity from 300 W – 5 kW) and have been
optimised for various applications. They can operate in different modes: The systems may be designed
to be heat-led which means that the operation is controlled by the heat demand of the building, or it
may be electricity-led which usually means that it aims at a constant high electricity production.
FC micro-CHP is a high efficiency solution for replacing traditional gas boilers4. It is a relatively simple
retrofit with a straightforward integration with existing gas and electrical supplies, being suitable for
many existing buildings as well as for modern low heat-demand housing.
Even though for many years durability and stack lifetime have been considered as a main barrier to
the mass-market commercialisation of FC micro-CHP, more recently demonstration projects such as
ene.field, have shown the improved reliability in performance of this energy solution: as of today,
ene.field has demonstrated close to 5.5 million hours of operation and almost 4.5 GWh of power
produced. Thanks to the ene.field project and other field trials carried out across Europe, including
industry led efforts, the technical performance of FC micro-CHP has been demonstrated in end users
homes, under real world conditions. With more than 3,000 FC micro-CHP systems installed across
Europe to date, several FC micro-CHP brands are now available in different European markets.

3

According to the provision on micro-CHP in the Energy Efficiency Directive, micro-CHP can be applied in private dwellings,
public and commercial buildings to supply a range of heat usages.
4 There are around 100 million gas boilers installed in Europe’s homes and annually 8 million boilers are sold in Europe.
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Figure 2 Systems in ene.field and their technical characteristics

Figure 3 Fuel Cell micro-CHP exhibition of ene.field units held in October 2017, in Brussels

As the number of installations increases and awareness in the market grows, FC micro-CHP is well
placed to reach mass commercialisation after 2020, with expected sales of more than 10,000 sales per
year. Until 2020, the EU co-founded PACE project5 aims to install more than 2,500 systems in 10
different European countries (>500 units per manufacturer). Support at the national level will help
scale up production, develop new markets and increase awareness among customers and building
professionals.
In addition to the industry’s commitment and investments in standardising the technology, policy will
play a key role in the transition of FC micro-CHP from early market adoption to mass
commercialisation.

5

PACE is a five-year project, co-funded by the Fuel Cell & Hydrogen Joint Undertaking and industry, which aims to deploy
more than 2,600 of the next generation Fuel Cell Combined Heat and Power (or Fuel Cell micro-cogeneration) units in 11
European countries by 2021. More information at: http://www.pace-energy.eu/
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3.

Energy and climate policy framework in the EU

Climate action and the energy transition are among the priorities of the European Union and its
Member States. In line with the latest COP216 climate agreement and the Member States political
support, EU has set itself targets for reducing its greenhouse gas emissions progressively up to 2050.
Taking into account both its climate and economic objectives, EU is committed to fostering secure,
competitive, and sustainable energy, through specific targets and measures addressing energy
efficiency, renewable energy and electricity market design.

2050
2030
80-95% reduction in
GHG emissions

2020
40% reduction in GHG
emissions
20% reduction in GHG
emissions

>27% EU energy from
renewables

20% EU energy from
renewables

>27% improvement in
energy efficiency

20% improvement in
energy efficiency
Figure 4 EU climate and energy milestones

At the time of writing, the EU policy debate focuses on establishing an energy and climate framework
for 2030, while taking into account its commitments for 2050.
In the energy field, the recently published European Commission proposal for “Clean Energy for All
Europeans” legislative package is being discussed at the EU level. The Clean Energy Package has three
aims: put energy efficiency first, make Europe number one in renewables and empower energy
consumers. It makes proposals on energy efficiency, renewable energy, the energy performance of
buildings, electricity market design and energy governance7. Adoption of these legislative proposals,
is expected by the end of 2018, so that implementation can start as of 2020, following 2017-2018
negotiations between the European Commission, European Parliament and Council of the EU.
On 5th October 2016, the EU formally ratified the global Paris climate agreement, outcome of the
COP21, the United Nations climate change conference held in Paris in December 2015, as the EU and
its Member States committed to introduce legislation to limit global warming to well below 2°C.
Europe’s climate objectives are addressed through two major legislative frameworks. Large industrial
emitters and central power generation are covered through the EU Emissions Trading Scheme (EU
ETS), while the remaining sectors outside the EU ETS (including emissions from buildings, agriculture
and transport) are covered separately through national GHG targets introduced through the Effort

6

COP21 Paris http://www.cop21paris.org/ (accessed October 31, 2017).
European Commission. Clean Energy for All Europeans. November 2016.
https://ec.europa.eu/energy/en/news/commission-proposes-new-rules-consumer-centred-clean-energy-transition
(accessed on October 31, 2017).
7

9

Fuel Cell micro-CHP in the Context of EU’s
Energy Transition
Sharing Decision. Both pieces of legislation have a 2020-time horizon and are currently under review,
in order to be extended to 2030.
Secondary legislation complementing EU’s headline objectives addresses specific sectors, energy
sources, carriers or technologies. The table below summarises the key EU legislation or initiatives
impacting FC micro-CHP, while the detailed policy analysis and recommendations are covered in
Chapters 5 and 6 of this paper.

Regulation/Policy

Description

Energy Efficiency
Directive
(2012/27/EU)

High efficiency cogeneration, including micro-CHP, is recognised at the EU
level in the Energy Efficiency Directive (EED), as an energy efficiency
principle which can be applied to different fuels (including renewable
energy), technologies (e.g. fuel cells) and applications (e.g. connected to
district heating networks or installed on site in buildings or industry). The
EED sets the framework to assess opportunities for implementing CHP
technologies at both territory and site level, encouraging Member States to
assess the potential for CHP, including micro-CHP, at national level and
introduce policies to promote it. The EED also requires Member States to
introduce simplified grid connection procedures for micro-CHP8.

Energy Performance
of Buildings
Directive
(2010/31/EU)

The Energy Performance of Buildings Directive (EPBD) aims to significantly
improve the energy efficiency and total energy consumption of buildings
throughout the EU. The EPBD focuses on setting minimum targets for new
buildings, and existing buildings that are subject to major renovations. To
this end, the Directive requires Member States to ensure that after 31
December 2020, all new residential buildings to be constructed are ‘Nearly
Zero-Energy Buildings’ (NZEBs9).

Energy Labelling
(811/2013) &
Ecodesign for Space
Heaters (813/2013)

The Energy Labelling and Ecodesign Regulations for Space Heaters10 cover
gas boilers, micro-CHP and heat pumps, came into force in September 2015.
The two pieces of legislation work in sync, in that the Ecodesign Regulation
only allows on the market efficient space heaters, virtually removing from
the market non-condensing boilers, while the energy label is aimed at
informing customers on the most highly performing products in the range.

Heating & Cooling
Strategy (COM
(2016) 51)

The EU Strategy on Heating and Cooling Communication, published by the
European Commission in February 2016 as part of the Security of Supply,
recognises the need to prioritise decarbonisation and energy efficiency of
heat in both buildings and industry11. The Communication recognises that

8

Defined in the EED, as CHP with an installed capacity below 50 kWe.
A Nearly Zero-Energy Building (NZEB) is defined under the EPBD as “a building that has a very high energy
performance…the nearly zero or very low amount of energy required should be covered to a very significant extent by
energy from renewable sources”. Given the generalised nature of this definition within the EPBD, EU Member States are
responsible for defining what constitutes an NZEB in their own national plans. To date, not all have been defined.
10 European Commission Regulations 811/2013 and 813/2013 implement the Energy Labelling Framework Directive and
the Ecodesign Directive for the space heaters group of products.
11 European Commission. An EU Strategy on Heating and Cooling. 16 February 2016
https://ec.europa.eu/energy/sites/ener/files/documents/1_EN_ACT_part1_v14.pdf (accessed October 31, 2017).
9
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heating and cooling in buildings represents a challenge that must be
addressed, highlighting renewable district heating and heat pumps as
promising solutions to decarbonise heating and cooling. Fuel cell microCHP technologies are mentioned as an energy efficient solution, at an
early market stage.

Covenant of Mayors
for Climate &
Energy

Clean Energy for All
Europeans Package
Proposals
(COM (2016) 860)

12

Covenant of Mayors for Climate & Energy12 brings together thousands of
local and regional authorities voluntarily committed to implementing EU
climate and energy objectives on their territory. As of October 2015,
Covenant signatories commit to adopting an integrated approach to climate
change mitigation and adaptation. They are required to develop Sustainable
Energy and Climate Action Plans with the aims of cutting CO2 emissions by
at least 40% by 2030 and increasing resilience to climate change within the
first two years of adhesion. The Covenant of Mayors provides
methodologies and guidelines to help cities report and account their
decarbonisation efforts. While CHP is included in the methodology, there
are concerns that CO2 compensation accounting may represent a barrier.
Published in November 2016, the Clean Energy Package includes proposals
by the European Commission to review key legislation in the energy field,
including the EED and the EPBD presented above extending their impact
beyond 2020. The Package, which the European Parliament and Council are
expected to amend and agree on over the course of 2017-2018, provides a
2030 perspective to the climate and energy framework at the EU level. It
sets objectives for Member States and provides them with the tools to
further improve energy efficiency, increase their share of renewable energy,
while putting energy consumers at the centre of the energy transition. The
proposals in the package present both risks and opportunities for the
micro-CHP segment, depending on the outcome of political negotiations
between the EU institutions.

Covenant of Mayors for Climate & Energy. More info: http://www.covenantofmayors.eu (accessed October 31, 2017).
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4.
Fuel Cell micro-CHP contributing to EU and national policy
objectives
The large-scale uptake of micro-CHP technology across Europe can significantly contribute to the
achievement of EU climate and energy objectives, as part of a diversified mix of technologies
delivering a secure, sustainable and competitive energy transition for European consumers.
FC micro-CHP produces energy on-site and directly provides the consumers with sustainable heat and
electricity, while allowing them to save on their energy bills and ensuring home energy comfort. At
the same time, high efficiency distributed energy solutions like micro-CHP can provide system level
benefits, by improving security of energy supply through substantial primary energy savings, reducing
reliance on energy imports and helping to cut carbon emissions.
Firstly, micro-CHP uses Europe’s well-developed and already existing natural gas infrastructures. The
gas grids are valuable assets, representing a significant investment which should be used accordingly
as part of the full decarbonisation transition. Europe is faced with the immense challenge of
decarbonising heat, for which peak demand is more than two times higher than electricity demand.
While efforts to increase electric heating, decrease heat demand and decarbonise the electricity
system are already underway, full electrification of heat is expected to be costlier and make the energy
system more vulnerable compared to a mix of low carbon, renewable and efficient energy solutions.
In addition, the seasonality of heat demand raises the question of longer term demand for storage,
which cannot be met cost effectively for electricity. Therefore, an interim role for natural gas with
highly efficient heating systems, like FC micro-CHP, is a reasonable first step. In the longer-term repurposing the gas network for renewable gas and hydrogen is an attractive option along with a mature
market for FC micro-CHP products, ensuring the efficient use of any fuel including renewable gas.
Secondly, on-site electricity production and self-consumption can help support the grid and integrate
intermittent generation of electricity from renewables. For example, a fuel cell micro-CHP unit can
efficiently generate electricity during peak heat demand periods, thus allowing for a reduction in the
electricity grid stress and supplying the necessary power that heat pumps demand13. An associated
advantage related to the on-site nature of FC micro-CHP production is that transmission and
distribution grid losses (4%-12%) are avoided, as generation of electricity takes place near the point
of consumption.

13

Both ene.field and PACE projects will estimate the reduced operational grid costs and avoided or delayed grid capacity
investments associated with the higher penetration of fuel cell micro-CHP technologies.
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4.1

Energy system benefits

The use of micro-CHP has important benefits for the energy system due to two fundamental reasons:
(i) the efficiency of energy conversion is above 90%, much higher than the efficiency of CombinedCycle Gas Turbine (i.e. around 60%), (ii) the systems are installed on site reducing the need for energy
transport infrastructure. Micro-CHP can also provide a local peaking capacity (back-up), and it can
become an alternative to the conventional boiler in a smart home environment where the electricity
and heat demand can be managed more efficiently.
By generating heat and power at times of peak demand, micro-CHP can significantly improve the
stability of the electricity grid and relieve the stresses on electricity distribution networks at times of
peak power demand or it can “step in” when the wind is not blowing or the sun is not shining.
Estimates by Imperial College London14, one of the ene.field partners, show that an additional
kilowatt-electric of micro-CHP will deliver more than € 6,000 in gross system benefits between 20202050, determined by: i) Displacing capacity of central generators; ii) Displacing the capacity of
alternative heat sources; iii) Reducing operating costs. Compared to a scenario without micro-CHP,
adding micro-CHP to the system reduces energy consumption indicating higher energy efficiency at
the system level; iv) Releasing network capacity / postpone reinforcement at distribution and
transmission network
Under a high uptake scenario, micro-CHP can save European consumers € 62 bn in avoided grid
costs, which is equivalent to 28% of projected additional costs for 203015.

Figure 5 Gross energy infrastructure and operation gross cost reductions associated with
micro-CHP under both the low and high uptake scenarios
Source: ene.field project, 2017
14

Pudjianto, Djapic and Strbac. Benefits of Widespread Deployment of Fuel Cell micro-CHP in Securing and Decarbonising
the Future European Electricity System. The report was authored by Imperial College London, one of the ene.field partners.
It compares two scenarios: (i) a system without micro-CHP, called the Reference scenario, where the electricity was
supplied by a portfolio of generation with no micro-CHP and the heat demand was met using electricity-heat pump
primarily, (ii) a system with micro-CHP, called the micro-CHP scenario, where the electricity demand was supplied by a
portfolio of generation including micro-CHP which also supplied part of the heat demand. The analysis is based on the
Whole Electricity System Investment Model (WeSIM), which takes into account EU’s and national energy and climate
objectives up to 2050, and considers both the low and high penetration of micro-CHP.
15 Assumes a maximum potential for micro-CHP of 31 GWe in 2030 and additional grid infrastructure costs of € 210 bn
estimated by Imperial College London, NERA Economic Consulting, DNVGL, «Integration of Renewable Energy in
Europe»,June 2014. Full report is available here.
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4.2

Decarbonisation and environmental benefits

The primary energy savings delivered by FC micro-CHP systems translate into important GHG
emission reductions. A fuel cell micro-CHP will reduce CO2 emissions by 33% already today, while
attributable emissions of pollutants such as NOx and SOx could be substantially reduced or
eliminated16.
Life cycle environmental assessment carried out by ene.field partner EIFER concludes that life cycle
greenhouse gas (GHG) emissions of the FC micro-CHP units installed today are lower than for a gas
condensing boiler or a heat pump in all the investigated scenarios. Depending on the electricity mix
that a FC micro-CHP would replace and the utilisation rate of the system, the life cycle GHG emission
savings can reach up to 50% of CO2eq compared to a condensing boiler in an existing building17. Taking
into account that more than 80% of Europe’s individual heating systems are non-condensing boilers,
the GHG savings would likely be higher.

Figure 6 Total emission reductions by country associated with a high micro-CHP uptake in 2030
Source: ene.field project, 2017

The system level environmental impact for the large scale uptake of FC micro-CHP in Europe, identified
by the ene.field project, based on Imperial College London analysis, is estimated at 32 million tonnes
of CO2eq reductions in 2030 taking into account EU and national energy and climate commitments
and compared to a scenario with no micro-CHP deployment18. This would amount to the abatement
of 25% of Belgium’s total emissions in 2015.

16

Ibid., p. 29
Bachmann Till M., Carnicelli Federica and Preiss Philipp. Environmental life cycle assessment – Executive Summary.
European Institute for Energy Research, 2017.
18 Pudjianto, Djapic and Strbac. Benefits of Widespread Deployment of Fuel Cell micro-CHP in Securing and Decarbonising
the Future European Electricity System, pp. 4-5
17
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The same Imperial College London report concludes that climate benefits of FC micro-CHP will likely
persist beyond 203019, showing that the technology will likely displace more carbon intensive
generating technologies rather than renewable energy up to 2050. In the short-term, micro-CHP
displaces mid-merit CCGT and in the long-term, in an energy system with a high penetration of
renewable electricity generation, micro-CHP is expected to displace peaking capacity (OCGT).

Figure 7 Changes in generation capacity associated with micro-CHP large scale
uptake (as estimated by Imperial College London)
Source: ene.field project, 2017

19

Ibid.
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4.3

Consumer benefits

FC micro-CHP end users typically benefit from lower energy bills, an improved environmental
footprint, while ensuring home comfort. FC micro-CHP users are empowered to produce their own
sustainable and reliable electricity and heat20. As a part of the wider trend to electricity generation on
site, fuel cell micro-CHP, like photovoltaics, puts the consumer at the core of the energy transition.
Micro-CHP installations empower consumers to produce their own low carbon heat and electricity
and save energy, allowing them to reduce their energy bill. In this sense, micro-cogeneration can help
transform Europeans from energy consumers to energy ‘prosumers’ through their active engagement,
and can help make them the beneficiaries of the energy transition, receiving value for their
contribution to the system rather than just paying for it. Thanks to micro-CHP, householders can have
greater control over their energy use and production and have the chance to cut their carbon
footprint. Micro-CHP has a lot to offer EU consumers who wish to play a bigger role in the energy
system transition.
According to ene.field surveys, more than 90% of field trial participants were satisfied with the to
comfort, energy cost reduction, environmental performance and reliability of the FC micro-CHP
installed in their homes21.

Figure 8 General level of satisfaction by ene.field trial participants
Source: ene.field project, 2017

Other surveys carried out in several countries confirm widespread interest in the technology by
potential customers. Between 62% and 71% of homeowners in Germany, the UK and The Netherlands
said they found micro-CHP ‘appealing’, when presented with product information and details of

20

ene.field trial participant testimonies are available at http://enefield.eu/category/news/testimonies/ (accessed on
October 31, 2017).
21 Brorson Prag Carsten, Hallinder Jonathan and Ravn Nielsen Eva. Non-economic barriers to large-scale market uptake of
fuel cell based micro-CHP technology. Danish Technical University, 2017, pp. 21-25.
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running costs. According to a survey conducted in France22, 84% of the people interviewed declared
to be ‘interested’ in FC micro-CHP, with 22% among them being even ‘very interested’, and 18% ready
to buy it.
Recent estimates, based on the technical performance of an average fuel cell micro-CHP unit, show
that installing a fuel cell micro-CHP in an existing family home will reduce primary energy consumption
by at least 24%23. At the moment FC micro-CHP operational costs are competitive compared to other
home energy system technologies. As the uptake of FC micro-CHP across different European markets
grows, the total cost of ownership (i.e. taking into account both capital and operational cost) is
expected to decrease and become comparable with other new energy technologies (e.g. heat pumps,
PV, other micro-CHP technologies).

4.4.

European manufacturing base

Key European manufacturers24 are committed to FC micro-CHP reaching mass market in Europe,
creating manufacturing jobs in Europe and developing the supply chain for the technology deployment
at the local level.
Along with European and national authorities, which have supported FC micro-CHP reaching early
market commercialisation, industry has invested significantly into demonstrating, standardising and
promoting FC micro-CHP as key energy solutions in Europe. Under ene.field approximately 600
installers were trained and hundreds more building professionals were reached through awareness
raising workshops in 10 European countries25. The PACE project, following up on ene.field, aims to
engage the heating industry supply chain in key markets, including Belgium, Italy, the Netherlands and
United Kingdom. FC micro-CHP reaching mass commercialisation will unlock an important potential
for new or up-skilled green jobs in manufacturing, installation, maintenance and promotion of these
products.
Manufacturers involved in the PACE project are invested in developing new markets, industrialising
the technology and increasing production volumes beyond 500 units per manufacturer until 2020,
with the aspiration to reaching annual sales above 10,000 systems after 2020 in Europe26.

22

Husson Claude and Soret Laurent. La micro-cogénération sur le marché des particuliers: Le cas de la pile à combustible.
GRDF, February 2017.
23 Roland Berger Strategy Consultants. Advancing Europe’s Energy Systems: Stationary Fuel Cells in Distributed Generation.
March 2015, p. 26.
The Roland Berger Study estimates that a fuel cell micro-CHP solution would consume overall 24% less primary energy
when compared to a condensing boiler and electricity from a conventional power plant. Given that around 80% of Europe’s
individual heating systems consist of non-condensing boilers, more substantial savings should be expected as the old
inefficient boiler stock is being replaced.
24 The ene.field project brought together ten key European manufacturers. The follow-up project, PACE, has four major
manufacturers on board.
25 An overview of the most important workshops organised by ene.field is available here:
http://enefield.eu/category/news/events/?view=older
26 More information at: http://www.pace-energy.eu/
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5.
Policy opportunities and barriers for Fuel Cell micro-CHP in
Europe
Having committed to significant decarbonisation of the EU economy, including of the energy sector,
investing in innovative low carbon technologies is one of the priorities for the European Commission
and its Member States. The European Commission, through the Research, Science and Innovation
Directorate General and the Fuel Cell & Hydrogen Joint Undertaking (FCH JU), has consistently
supported fuel cell and hydrogen innovation, demonstration and deployment for more than 10 years.
Fuel cell micro-CHPs has developed under FP7 and now Horizon 2020 support from an emerging,
technology to a fully deployable technology with most of the main EU boiler manufacturers now
offering a product of this type and specialised fuel cell manufacturers also becoming prominent in the
field. To build on this momentum the establishment of a coherent, steady and favourable policy
framework at both EU and national level is crucial for fuel cell micro-CHP to achieve a swift transition
to mass-market commercialisation.
This chapter will analyse the policy framework for micro-CHP in the EU and in six key European
countries –Belgium, France, Germany, Italy, The Netherlands and the UK. It will refer to specific policy
developments relevant for FC micro-CHP, identifying legislative barriers for the large-scale
deployment of FC micro-CHP as well as successful policy approaches.
As presented in Chapter 4, FC micro-CHP is well placed to play a key role in delivering EU’s climate
objectives to 2030 and beyond. Despite its clear benefits, EU and national policy impacting FC microCHP is fragmented and in the most part ill-suited for an energy solution providing both heat and
power. The current policy approach of favouring energy efficiency (“energy efficiency first” principle)
as a main tool in decarbonising energy should be supportive of micro-CHP deployment, but the
individual focus of the legislation fails to consider the whole energy system. The full benefits of FC
micro-CHP deployment risk remaining unrecognised under some of the of the EU’s legislation and
climate initiatives.
The policy framework at both EU and national levels should take an energy system approach,
ensuring a level playing field for all low carbon, renewable or efficient energy solutions, rather than
promoting certain technologies or fuels in silo without accounting for system level impacts. This will
unlock the important benefits of FC micro-CHP roll-out, thus accelerating its transition to mass market.

5.1

Ongoing funding programmes

ene.field, together with other European and national demonstration projects, including Callux, SOFTPACT, Fuel Cell@home, Crisalide and others, has already demonstrated initial technology readiness of
FC micro-CHP. However, a larger scale deployment is needed to enable suppliers to overcome the
point of greatest risk in new product commercialisation where volumes remain low and further cost
reduction is required to move the technology to a mass market proposition.
With this aim, the European Union, through the Fuel Cells & Hydrogen Joint Undertaking, has
continued supporting this energy efficiency product via the successor of ene.field, the PACE project,
which aims to install more than 2,500 FC micro-CHP systems between 2016 and 2021. By enabling
manufacturers to standardise and industrialise production, increasing scale and reducing production
cost, as well as developing new markets, PACE is expected to facilitate a transition to higher volumes
in the order of 10,000 units/year post 2020.
18

Fuel Cell micro-CHP in the Context of EU’s
Energy Transition
In Germany the KfW433 funding programme was also launched in 2016 by NOW GmbH, the German
National Organisation Hydrogen and Fuel Cell Technology27. The market introduction scheme,
administered by the KfW Bank, Germany’s promotional bank, will provide a further push for faster
market uptake of FC micro-CHP, 1,500 applications were received by the end of October 201728. The
KfW433 programme is expected to provide a significant boost to FC micro-CHP early market uptake in
Germany, as the level of support addresses a broader customer base than early adopters.

Figure 9 Diagram showing the relation between cost decrease and volume increase.
Source: PACE project

27

NOW GmbH (National Organisation Hydrogen and Fuel Cell Technology) is responsible for the coordination and
management of the National Innovation Programme for Hydrogen and Fuel Cell Technology (NIP) and the Electromobility
Model Regions programme of the Federal Ministry of Transport and Digital Infrastructure (BMVI). More information here:
https://www.now-gmbh.de/
28 NOW GmbH. More Fuel Cells in Boiler Rooms. 12.09.2017.
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At national level, support schemes vary from country to country, and even from region to region,
according to the amount of support provided – if any – and to the policy instrument selected. There
are subsidies for capital costs (e.g. in Nord-Rhein Westphalia, Hessen, Germany29), tax incentives or
feed-in-tariffs (e.g. in Germany and in the UK, at least until 2019), green certificates (e.g. in Flanders,
Belgium). Local regulatory and planning authorities as well can provide support to FC micro-CHP, by
granting them a preferential treatment and providing incentives for developers to deploy fuel cells in
new buildings (e.g. in London, UK30). The availability of support schemes (i.e. Belgium, Germany,
France and Slovenia) has fostered growth in domestic micro-CHP in those countries.
Germany has taken the lead in providing dedicated support for FC micro-CHP, as a key technology to
deliver its energy transition. FC micro-CHP is part of other demonstrator projects at either national or
regional levels. Notable examples include the EU project Interflex31, Duurzaam Ameland project32
implemented on the Island of Ameland and the State of Hesse support for FC micro-CHP33. This
demonstrates the exemplary role that regions and cities can play in fostering sustainable energy
choices among their citizens.

29

P. E. Dodds, P. Ekins, P. Grünewald, A. D. Hawkes, F. Li, W. McDowall, I. Staffell, “Hydrogen and fuel cell technologies for
heating: A review”, in ScienceDirect, January 2015.
30 Ibid.
31 More information on Nice Smart Valley as part of Interflex available at: http://nice-smartvalley.com/fr/un-demonstrateurinterflex/ (accessed 31/10/2017).
32 More information on Duurzaam Ameland project available at: http://www.duurzaamameland.nl/ (accessed 31/10/2017).
33 Gütling Klaus. Regions paving the way for the future of the energy transition. October 2017.
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5.2

EU Level Legislative Framework

5.2.1 Energy efficiency & decarbonisation in buildings
The European Commission has identified heating and cooling in buildings an energy policy area that
needs to be prioritised. In its Heating and Cooling Strategy, published in 2016, the Commission
stressed that buildings are responsible for 40% of final energy consumption in the EU-2834. Space
heating in buildings can account for more than 80% of heating and cooling consumption in colder
climates. Despite the important potential to save energy in buildings – approximately 75% of buildings
are energy inefficient and progress in realising this potential is slow, as no more than 1.2% of the stock
is renovated each year – the European Commission reports that almost half of the EU's buildings have
individual boilers installed before 1992, with efficiency of 60% or less, most individual heating
appliances being older than their technical lifetime. Based on an assessment of the European Heating
Industry Association (EHI) less than 15% of the boiler stock was represented by efficient condensing
boilers, while the residual 1% consisted of heat pumps and micro-CHP devices35. The building sector
is also responsible for 36% of Europe’s emissions36.
Based on this compelling evidence, the European Commission’s Heating and Cooling Strategy
promotes improving energy efficiency, exploiting synergies in the energy system and increasing the
share of renewable energy in heating and cooling. The Heating and Cooling Strategy recognises CHP,
including stationary fuel cells, as key technologies to deliver energy savings and CO2 emission
reductions. The Strategy concludes that the economic potential of cogeneration is not realised due
to “the complex need to comply with both electricity and heat regulations” as well as barriers
related to grid connection, grid access and disproportionate electricity charges for small CHP37.
While both energy efficiency and renewable energy are promoted at the EU level as strategies to
reduce energy consumption and decarbonise the building stock, significant attention has been given
to the electrification of heat. Several countries, including the UK and the Netherlands, have been
contemplating the full electrification of heat (via heat pumps) in the medium to long term. In
response, evidence is emerging of the possible limitations of fully electrifying heat versus pursuing
a more balanced mix of solutions, including micro-CHP, home insulation, electrification and
renewable gas38. A recent study based on EU project Heat Roadmap Europe also indicates that
electrifying heating and cooling with heat pumps could double electricity demand39. As shown by
the ene.field project, a mix of heat pumps and micro-CHP will be required in the future as the costoptimal system level approach to maximise renewable energy use and ensure system stability at
times of peak demand and low renewable supply40.

34

Eurostat. Final energy consumption, EU-28, 2014. http://ec.europa.eu/eurostat/statistics-explained/index.php/File:
Final_energy_consumption,_EU-28,_2014_(%25_of_total,_based_on_tonnes_of_oil_equivalent)_YB16.png (Accessed
31/10/2017).
35 European Heating Industry Association (EHI). Heating in the Spotlight. 2013.
36 European Commission. Buildings. 2017.https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings (Accessed
31/10/2017)
37 European Commission. An EU Strategy on Heating and Cooling, p. 9.
38 Howard Richard and Bengherbi Zoe. Too Hot to Handle? How to Decarbonise Domestic Heating. 2016.
39 Connolly David. Heat Roadmap Europe: Quantitative comparison between the electricity, heating, and cooling sectors for
different European countries. 2017.
40 Pudjianto, Djapic and Strbac. Benefits of Widespread Deployment of Fuel Cell micro-CHP in Securing and Decarbonising
the Future European Electricity System.
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Figure 10 Synergy between Heat Pumps and micro-CHP
Source: ene.field project, 2017
Simulation performed by Imperial College London using the 2050 scenario, which shows the output of
renewable sources (wind + PV) and the dispatch for heat pumps (HP) and micro-CHP (mCHP) in Germany for
more than 2 days. Full report is available here

Decarbonisation of heat in buildings
• Decarbonising heating and cooling in buildings will require a balanced
approach allowing all renewable and low carbon solutions to contribute,
including micro-CHP.

• EU and national strategies on heating and cooling shall consider the future
contribution of micro-CHP. This can be achieved through adequate
methodologies developed for building codes, to consider marginal carbon
footprints of CHP systems.
• The decarbonisation potential of renewable gas with FC micro-CHP should
be taken into account in national strategies to decarbonise the building
stock.
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5.2.2 Energy Efficiency Directive Implementation to 2020
High efficiency cogeneration, including micro-CHP, is recognised at the EU level in the Energy
Efficiency Directive (EED), as an energy efficiency principle which can be applied to different fuels
(including renewable energy), technologies (e.g. fuel cells) and applications (e.g. connected to district
heating networks or installed on site in buildings or industry). The EED, which was adopted in 2012,
introduces energy efficiency objectives for Member States up to 2020. While Member States are now
required to implement the EED in force (EED 2012), the European Commission, the Parliament and
Council are currently negotiating the extension of European energy and climate framework to 2030
(referred to as EED Review and discussed in Section 5.2.4).
EED 2012 sets the framework for CHP technologies at both territory and site level, encouraging
Member States to assess the potential for CHP, including micro-CHP, and introduce policies to
promote it. The EED also requires Member States to adopt simplified grid connection procedures for
micro-CHP (i.e. install and inform) 41.
The implementation of EED 2012 with respect to micro-CHP has been patchy, with only a few Member
States considering micro-CHP in their CHP/DHC Comprehensive Assessments. Likewise, national
Governments have been slow to take into introduce “fit and inform” simplified grid connection
procedures42.
EED 2012 also aims to promote energy efficiency among at end user level through Energy Savings
Obligations on Member States to reduce final energy by 1.5% every year. Since FC micro-CHP does not
reduce final energy, while delivering important primary energy and thus improving overall system
efficiency, many countries do not recognise it as eligible under their Energy Savings Obligations.
Because of the lack of clarity in the methodology, replacing a non-condensing boiler with a condensing
boiler or a heat pump will reduce final energy and ensure eligibility, while a replacing the same noncondensing boiler with a micro-CHP system would not be recognised under the energy savings
obligation. This fails to create a level playing field between efficient energy solutions available to
end consumers and distorts the efficiency “merit order” to the detriment of micro-CHP systems.

Energy Efficiency Directive 2012
• In their implementation of the Energy Efficiency Directive (EED 2012),
Member States should clarify that micro-CHP is eligible under the Energy
Savings Obligation mandated by Article 7 in the EED.
• Member States should ambitiously implement Article 14 of the EED, thus
considering micro-CHP as part of the Comprehensive Assessments on
efficient heating and cooling and introducing policy measures to realise the
existing potential for micro-CHP.
• In line with Article 15.5 of the EED, Member States should ensure that grid
connection, access and dispatch are prioritised for micro-CHP.

41
42

Defined in the EED, as CHP with an installed capacity below 50 kWe
COGEN Europe. National Cogeneration Snapshot Survey 2016. 2016.
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5.2.3 Ecodesign & Energy Labelling
To complement EU high level energy efficiency and buildings legislation, eco-design and energy
labelling regulations address the energy efficiency of products. While, eco-design requirements aim
to gradually remove inefficient products from the markets, the energy labelling promotes the best
performing products in terms of energy efficiency through harmonised labelling throughout the EU.
The eco-design and energy labelling applicable to space heaters (the so-called Lot1), including gas
boilers, micro-CHP, heat pumps and solar thermal systems, was published in 2013 and came into force
as of September 2015. Developed to support the implementation of Regulation 811/2013, standard
EN 50465 was derived through a 5-year peer-tested process43. The space heaters regulations
(811/2013 and 813/2013) are up for review between 2017-2018. In addition, a re-scaling of the space
heaters label44 is expected by 2026, as a result of the recently adopted EU Regulation setting a
framework for energy labelling (EU) 2017/136945.
Under the Commission’s approach around the energy labelling of space heaters, micro-CHP labelling
is expected to rank higher than condensing boilers and lower than renewable heating appliances (e.g.
heat pumps)46 .

Figure 11 Overview by the European Commission on labelling for space heaters

In a survey on standards and EU regulations conducted by the ene.field project, FC micro-CHP
manufacturers rank the energy labelling as a source of concern for the future promotion of the
technology47. Further assessment on this regulatory issue carried out by the ene.field project
concludes that the interpretation of the Energy Labelling Regulation (EU) No 811/2013 in the
accompanying Commission Communication (2014/C207/02) fails to adequately assess the primary
energy savings delivered by micro-CHP technologies.

43

CEN/CENELEC. Gas appliances - Combined heat and power appliance of nominal heat input inferior or equal to 70 kW.
2015.
44 Rescaling from A+++ to G labels to A (most efficient) to G (least efficient).
45 Regulation (EU) 2017/1369 of the European Parliament and of the Council of 4 July 2017 setting a framework for energy
labelling and repealing Directive 2010/30/EU.
46 European Commission. An EU Strategy on Heating and Cooling, p.7.
47 Ibid.
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There are three technical translations of the Lot1 Regulation provisions for micro-CHP, which result in
different methodologies to calculate the efficiency levels used to assign a label to the products. The
differences between the existing methodologies to assess the seasonal space heating efficiency of FC
micro-CHP were documented in the ene.field Position Paper on Regulations, Codes & Standards
(RC&S) 48.
The assessment carried out by Politecnico di Torino, as part of ene.field, the three competing
methodologies to calculate the seasonal space heating efficiency lead to very different results:

Figure 12 Comparison between the result obtained by the three methods analysed with respect to the electrical efficiency
of the FC micro-CHP (as calculated by Politecnico di Torino)

1.
2.
3.

EN 50465 with integrated supplementary heater or with package of micro-CHP and supplementary heater
Commission Communication micro-CHP with integrated supplementary heater
Commission Communication package of micro-CHP and supplementary heater

As shown above, there are significant inconsistencies in the methodologies to calculate the seasonal
space heating energy efficiency (ƞs) between physically the same appliances sold on the one hand as
an integrated appliance and on the other as a package. Applying them not only yields different
outcomes, but the methodology presented in the Commission Communication penalizes micro-CHP
by undermining the primary energy savings associated with the electricity production. This will
clearly represent a disadvantage for micro-CHP products with a higher power-to-heat ratio as it is
the case of fuel cells (see detailed assessment in Annex III). This outcome may come in contradiction
with the expectation that in the future new and renovated buildings will reduce the heat demand
of buildings.
An additional concern related to the Energy Labelling discussion pertains to the primary energy factor
(PEF) for electricity, required as a conversion factor for electricity produced (via micro-CHP) or
consumed (via heat pump or direct electric heaters) by heating appliances. While at present a value
of 2.5 is used in Regulation 811/2013 to convert final electricity generated or used into primary energy,
the review of the Energy Efficiency Directive may see this value lowered. However, the methodology
used to determine the EU PEF for the EED review disregards the complexities and characteristics of
heating, taking an average approach to the energy system and ignoring to a large extent the
seasonality aspects of heating. In addition, very accurate methods developed to account for the
primary energy factor of the electricity displaced by CHP, including micro-CHP, were not included in

48

Politecnico di Torino. Position Paper on Regulations, Codes & Standards. 2014.
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the analysis.49 Unless an adequate primary energy factor methodology is developed for space
heating, the efficiency calculation will be significantly skewed to reward electric heating and further
penalise low carbon electricity produced by micro-CHP systems.

Energy Labelling

• As part of the Energy Labelling Regulation (811/2013) review, the micro-CHP
methodology should be adapted to fully account for the efficiency benefits
of the technology. In doing so, the principles outlined in the industry backed
standard EN50465 should be considered.
• Should an update of the primary energy factor for electricity used in
Regulation 811/2013 be deemed necessary, a adequate methodology
should be developed to account for the seasonality of heating and cooling
and the electricity mix displaced by CHP.

5.2.4 Post 2020 Vision - Clean Energy Package for all Europeans
The Clean Energy Package50, published by the European Commission in November 2016, is up for
debate at the EU level, as it aims to establish Europe’s vision for the future energy system in 2030 and
beyond. As a technology installed in buildings, producing both heat and electricity, and having the
capability of running on renewable gas in the future, the future of FC micro-CHP will be shaped to a
large extent by the outcome of the EU negotiations on the Clean Energy Package. The Package will be
considered by the European Parliament and the Council and will be amended accordingly before it is
adopted and comes into force, which is expected in late 2018 – early 2019
On one hand, the Commission’s proposals and the follow-up debates in the European Parliament and
Council go in the right direction: energy efficiency should be prioritised; active energy consumers
should be empowered to self-generate, self-consume and actively participate in energy markets; a
new “smartness indication” is meant to capture the interactions between buildings and the wider
energy system. Yet, FC micro-CHP uptake may be hindered if some proposals in the Package prevail:
prioritising final energy savings over system efficiency, favouring electricity for heating via the
primary energy factor, weakening priority of dispatch provisions, a greater focus on renewable
electricity than other renewable energy sources or low carbon technologies.

49

Carr Luis. The Replacement Mix. Introduction of a Method for the Assessment of District Heating and Cooling from CHP in
the EU Regarding Primary Energy. 2012.
50

European Commission, 20 November, 2016. Clean Energy for All Europeans Legislative Package
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Clean Energy Package - Post 2020 vision
• As part the Energy Efficiency Directive Review (proposal reviewing EED 2012
currently under negotiation), there is a need to clarify that Member States
can count micro-CHP systems installed on-site, at end user level, under the
Energy Savings Obligation in Article 7.
• The newly proposed EU Primary Energy Factor (EU PEF) in EED Review,
should adequately reflect the efficiency of the present electricity system and
should only apply to conversions related to the Energy Efficiency Directive.
More suitable PEF values should be developed for heating and cooling,
taking into account seasonality aspects.
• Smart grid capabilities of FC micro-CHP should be fully recognised under the
new “smartness indicator” introduced by Energy Performance of Buildings
Directive review
• Priority of dispatch shall continue to be granted to small CHP installations,
as part of the Electricity Regulation Recast.
• Self-generation and self-consumption of electricity from micro-CHP should
be promoted through fair treatment in grid connection, grid access and grid
charges.
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5.2.5 Covenant of Mayors
The Covenant of Mayors for Climate & Energy brings together thousands of local and regional
authorities voluntarily committed to implementing EU climate and energy objectives on their territory.
As of October 2015, Covenant signatories are required to develop Sustainable Energy and Climate
Action Plans with the aims of cutting CO2 emissions by at least 40% by 2030 and increasing resilience
to climate change within the first two years of adhesion. The Covenant of Mayors provides guidelines
to help cities to account and report on their decarbonisation efforts. While CHP is included in the
methodology, there are concerns that the full benefits of this technology are not adequately captured
in the methodology.
FC micro-CHPs have already been deployed across European cities, including through municipalities
backed programmes (e.g. State of Hessen, Ameland Island, Nord-Rhein Westphalia). This stands as
evidence that local authorities are becoming increasingly aware of the value of FC micro-CHP in
terms of decarbonisation, emission and air pollution reduction and well as improved grid stability.
While the Covenant of Mayors methodology does recognise CHP as an energy efficient technology,
the methodology proposed makes it difficult to account for the energy savings and CO 2 emission
reductions resulting from the implementation of CHP projects within the boundaries of the city.
Since FC micro-CHP generates both heat and electricity on site, overall primary energy consumption
and CO2 emissions are significantly decreased (by at least 10% compared to a highly performing power
plant and a condensing boiler). Nevertheless, the delivered energy (or final energy consumption) of
the site and the city will necessarily increase, since extra fuel will be needed to produce both electricity
and heat on site compared to fuel delivered to a boiler to produce only heat. Limiting the boundary
condition to the city level accounts for the extra gas needed to generate electricity on-site in addition
to heat, but ignores the avoided primary energy and the CO2 emission reductions associated with
generating and transporting the equivalent amount of electricity from centralised power plants placed
outside the city.
The accounting of CHP decarbonisation benefits is further undermined by the CO2 compensation
mechanism, which allows cities to account for decarbonisation projects outside the physical
boundaries of the city. The methodology allows accounting for renewable electricity produced outside
the city, while under the same conditions green gas would not be eligible for CO2 compensation. This
would imply that electricity generated on site by a FC micro-CHP using green gas injected into the grid
outside the city would not be recognised, while the equivalent amount of green electricity would be
eligible when produced in a power plant using biogas located outside the city.

Covenant of Mayors
• The Covenant of Mayors methodology applicable to FC micro-CHP risk
limiting the decarbonisation choices of the cities involved. FC micro-CHPs
has numerous benefits for cities, as it not only reduces CO2 and primary
energy at the system level, but also virtually eliminate air pollution in cities
and help balance the electricity grids. Addressing the methodology to create
a level playing field between different decarbonisation technologies and
energy vectors, will ensure that progressive cities can also rely on FC microCHP for their sustainable future visions.
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6.

Conclusions and high-level policy recommendations

The present paper has shown that FC micro-CHP benefits closely match the energy, climate,
innovation and competitiveness priorities of the EU and its national member states. To realise the
potential of FC micro-CHP in Europe, thus unlocking these benefits, favourable policy frameworks at
the EU and national levels accompanied by ambitious implementation will be crucial in the next five
to ten years, as FC micro-CHP moves closer to mass commercialisation.
The ene.field project carried out a comprehensive review of primary and secondary legislation, as well
as standards, codes and voluntary initiatives, which will have an impact on the deployment of FC
micro-CHP in the near to medium future. Based on the policy analysis conducted and summarised in
this paper, the following policy barriers were identified:

•

As it generates both heat and electricity, the benefits of micro-CHP in terms of primary energy
savings and GHG emission reductions are not fully recognised at the EU and national levels. A
recurring barrier to FC micro-CHP is linked to its efficiency or decarbonisation benefits being
only partially accounted for (e.g. Energy Labelling, Covenant of Mayors). The methodologies
comparing different technologies or qualifying a technology under a certain incentive scheme
generally focus on specific dimensions of the energy value chain rather than taking a system
approach: focus on final energy rather than primary energy; focus only on heating rather than
all energy vectors; focus only on renewable electricity rather than all renewable energy
sources (incl. renewable gas); counting renewable energy as a substitute for energy efficiency

•

As elements of a new electricity market design are being discussed, one of the policy options
under discussion is ensuring that all market actors share the burden of costly grid
infrastructure investments. In some countries this principle is being transposed through plans
to introduce a fully capacity based grid tariff scheme, which charge tariffs based on the full
capacity of the connection rather than on the use of the connection and the grid. This
approach would not only over-charge the electricity self-produced and self-consumed by FC
micro-CHP, but under-estimate the grid losses avoided due to the uptake of this technology51.

•

Administrative barriers, including lengthy authorisation and certification procedures, are also
perceived as a major barrier to the further deployment of the technology in some markets.

In order to address these barriers, the ene.field project proposes the following concrete policy
recommendations:

51

This principle is common practice in Germany. In addition, the recently adopted Delegated Regulation (EU) 2015/2402
rewards the benefits cogeneration brings to the electricity system by reducing grid losses and costs through generating the
power close to the point of use.
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Decarbonisation of heat in buildings
•Decarbonising heating and cooling in buildings will require a balanced approach allowing all
renewable and low carbon solutions to contribute, including Fuel Cell micro-CHP.
•EU and national strategies on heating and cooling shall consider the future contribution of FC microCHP. This can be achieved through adequate methodologies developed for building codes to consider
marginal carbon footprints of CHP systems.
•The decarbonisation potential of renewable gas with FC micro-CHP should be taken into account in
national strategies to decarbonise the building stock.

Energy Efficiency Directive 2012 Implementation by 2020
•In their implementation of the Energy Efficiency Directive (EED 2012), Member States should clarify
that micro-CHP is eligible under the Energy Savings Obligation mandated by Article 7 in the EED 2012.
•Member States should ambitiously implement Article 14 of the EED, thus considering micro-CHP as
part of the Comprehensive Assessments on efficient heating and cooling and introducing policy
measures to realise the existing potential for micro-CHP.
•In line with Article 15.5 of the EED, Member States should ensure that grid connection, access and
dispatch are prioritised for micro-CHP.

Energy Labelling
•As part of the Energy Labelling Regulation (811/2013) review, the micro-CHP methodology should be
adapted to fully account for the efficiency benefits of the technology. In doing so, the principles
outlined in the industry backed standard EN50465 should be considered.
•Should an update of the primary energy factor for electricity used in Regulation 811/2013 be deemed
necessary, a adequate methodology should be developed to account for the seasonality of heating
and cooling and the electricity mix displaced by CHP.
Clean Energy Package - Post 2020 vision
•As part the Energy Efficiency Directive Review (proposal under negotiation at EU level reviewing EED
2012), Member States should count micro-CHP systems installed on-site, at end user level, under the
Energy Savings Obligation in Article 7.
•The newly proposed EU Primary Energy Factor (EU PEF) in EED Review, should adequately reflect the
efficiency of the present electricity system and should only apply to conversions related to the Energy
Efficiency Directive. More suitable PEF values should be developed for heating and cooling, taking into
account seasonality aspects.
•Smart grid capabilities of FC micro-CHP should be fully recognised under the new “smartness
indicator” introduced by Energy Performance of Buildings Directive review
•Priority of dispatch shall continue to be granted to small CHP installations, as part of the Electricity
Regulation Recast.
•Self-generation and self-consumption of electricity from micro-CHP should be promoted through fair
treatment in grid connection, grid access and grid charges.
Covenant of Mayors
•The Covenant of Mayors methodology risks limiting the decarbonisation choices of cities involved. FC
micro-CHPs has numerous benefits for cities, as it not only reduces CO2 and primary energy at the
system level, but also virtually eliminate air pollution in cities and help balance the electricity grids.
Addressing the methodology to create a level playing field between different decarbonisation
technologies and energy vectors, will ensure that progressive cities can also rely on FC micro-CHP for
their sustainable future visions.
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The European industry, as well as public authorities at the EU, national and local levels, are investing
substantially in micro-cogeneration, given their belief in the potential of this energy solution for the
future energy system and energy consumers alike. In the coming years industry will need to redouble
their efforts in terms of their investments to take the product to the main-stream market.
During the transitional period to mass market financial support is key, as demonstrated by the
European experience promoting other emerging technologies (e.g. solar panels and heat pumps). This
will require that the industry’s commitment is sustained by high level political recognition of the
benefits deriving from this technology. Moving forward and as the technology gets closer to mass
market commercialisation ensuring a level playing field between all clean energy solutions, while
addressing the barriers identified in this paper and fostering new business models’ uptake with the
higher deployment of the technology will ensure that FC micro-CHP can support the EU’s overall drive
to decarbonise heat.
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7.
Annex I: Fuel Cell micro-CHP policy overview and
recommendations by country
Over the course of 2016-2017, the ene.field project organised policy and stakeholders workshops in
more than six European countries participating in the field trial. The conclusions and policy
recommendations presented below were derived from the exchange with industry and policymakers
held during or as a follow up to the national workshops52. They are adapted to the national policy and
market conditions in each country at the time of the analysis.

7.1

Belgium

The policy framework for FC micro-CHP in Belgium looks positive, even if the level of awareness and
of support to the technology varies significantly among the three federal regions – being currently
higher in Brussels and Wallonia and lower in the Flanders, where there are no support schemes in
place, but green certificates.
Belgian suppliers and installers are committed to deliver fuel cell micro-CHP products to consumers,
while cutting down costs and aiming for even higher electrical and total efficiency for their
technologies. For a successful FC micro-CHP market entry, however, industry efforts need to be
complemented by high level political commitment.
The following recommendations emerged for Belgian market and policy framework in the course of
ene.field:
•

High-level recognition of the environmental and energy security contribution of fuel cell
micro-CHP technologies towards the Belgian energy transition is key for the successful mass
commercialisation of these products in Belgium.

•

As long as these fuel cell micro-CHP products can deliver system wide benefits in terms of
primary energy savings, GHG (including CO2, NOx, SOx) reductions, and RES integration,
adequate support schemes should be designed to reward these technologies and facilitate
their mass market uptake.

•

Addressing non-economic and administrative barriers is also necessary in order to prevent
further cost being incurred in early commercialisation. One such example is recognising fuel
cells as eligible under the EPB methodology, which is time consuming and very costly for this
emerging technology. Further harmonisation of standards and requirements between the
three Belgian regions would also be beneficial.

•

Partnerships between industry, policymakers and customers are essential for the promotion
of fuel cells micro-CHP in Belgium. In addition to recognising fuel cell micro-CHP as one of the
key technologies to deliver the energy transition in Belgium by addressing the barriers and
providing sufficient support, public authorities themselves can give a boost to the industry by
investing in these innovative technologies.

•

Having more engagement by the equipment manufacturers and the whole supply chain will
also lead to a more dynamic market in Belgium.

52

More information on the national workshops organised by the ene.field project is available at:
http://enefield.eu/category/news/events/?view=older
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To conclude, with a technical potential for fuel cell micro-CHP technologies in Belgium assessed by
COGEN Flanders at 200,000 units by 203053, Belgium should not miss the opportunity of reaping the
benefits from the large-scale deployment of these products.

7.2

France

Even with an energy mix where nuclear has a strong footprint54, in France there is still good ground
for further deployment of fuel cell micro-CHP units, especially if fuelled by green gas. Nevertheless,
without a fair valorisation of the technology and an adequate recognition of its benefits in the
upcoming national building code Réglementation Environnementale, coming into force in 2019 and
replacing the current Réglementation Thermique 2012 (RT2012), the large-scale uptake of fuel cell
micro-CHP technologies in France is endangered. In this context, the adoption of the following
recommendations would be beneficial for the FC micro-CHP market development, even more with
regards to the implementation of the new building code:
•

Concerning the definition of the perimeter, optimisation is made at a building level rather
than at a territory level, and this is a burden for CHPs. Optimisation at territory level would
fully and fairly into account energy savings from decentralised power production instead.

•

In the existing Réglementation Thermique 2012, ICE and Stirling micro-CHP technologies are
relatively well integrated, being considered as an alternative to renewables, as they achieve
significant energy savings. On the other hand, for fuel cell micro-CHPs, which have just entered
the market, an application will be sent to the authorities under the RT2012, in order for fuel
cell units to become eligible as of 2017 under the current building code. Nevertheless, the
assumptions around the CO2 intensity of electricity from the grid (based on an average
calculation of CO2 content for the different energy uses within the building), as well as the
system boundaries to be included in the new building code, could undermine the position of
fuel cell micro-CHP and might even lead to their exclusion from the list of eligible technologies.
In this context, a marginal or seasonal calculation of CO2 intensity of power would more fairly
account for benefits deriving from fuel cell micro-CHP instead and the introduction of a carbon
bonus would better reflect CO2 savings.

•

In the process of adoption of the new building code, an experimentation phase is ongoing,
called Label Energie Carbone, and because of the bad positioning of fuel cell micro-CHP,
mainly due to the calculation of CO2 intensity on an average base, FC micro-CHP might be even
excluded from the experimentation phase.

•

Partnerships between industry, policymakers and customers are essential for the promotion
of fuel cells micro-CHP in France. At this stage, as the new building code proposal might
represent a major barrier for kick-starting the French market of FC micro-CHP, the key actors
to target in the process of drafting and implementing the Réglementation Environnementale,
are the French Government on one hand – and namely the Direction générale de l'Énergie et
du Climat (DGEC) and the Direction de l'habitat, de l'urbanisme et des paysages (DHUP) – and
the industry on the other hand – i.e. the Club Cogénération of the ATEE, Engie and GRDF, and
the nuclear lobby, promoting a lower CO2 intensity.

53

COGEN Vlaanderen. Brandstofcel – WKK’s in Vlaanderen. 2015.
In France, nuclear energy accounts for 78% of the energy mix (International Energy Agency. France – Energy System
Overview. 2016. https://www.iea.org/media/countries/France.pdf Accessed 31/10/2017).
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To conclude, high-level and fair recognition of the environmental and energy security contribution of
fuel cell micro-CHP technologies towards the French energy transition is key for the successful mass
commercialisation of these products in France. The ultimate aim is to show France that the European
Union is supportive of fuel cell micro-CHP technology, and that even with an energy mix where nuclear
has a strong footprint, there is still good ground for further deployment of fuel cell units, especially if
fuelled by green gas.

7.3

Germany

The workshop panel, comprised of Ms. Atanasiu (FCH JU), Mr. Brosziewski (B.KWK), Mr. Dauensteiner
(IBZ), Mr. Schumacher (NOW), Mr. Stengel (SenerTec), Ms. Wittneben (MVV Energie) and moderated
by Mr. Wilhelm (NOW), agreed that even if Germany is at the forefront of FC micro-CHP deployment
in Europe, volumes still need to scale up in order for costs to be decrease. The policy framework
currently in place should be continued, and even further improved, by making it even steadier, more
coherent and more predictable.
•

Dedicated support schemes that adequately and fairly reward FC mCHP based on an agreed
timeline & KPIs, such as the German KfW 433, should be continued in order to develop further
the already advanced German market.

•

Germany is the strongest early market, this is due to regional funding opportunities,
tolerance of higher cost heating systems and a more developed manufacturer and installer
base, among other factors.

•

As long as these fuel cell micro-CHP products can deliver system wide benefits in terms of
primary energy savings, GHG (including CO2, NOx, SOx) reductions, RES integration, adequate
support schemes should be designed to reward these technologies and facilitate their mass
market uptake.

•

In the German experience, partnerships between industry, policymakers and customers
have proved essential for the promotion of fuel cells micro-CHP in the country. The panellists
agreed that manufacturers should address customer needs by delivering tailored solutions to
the end-users. In addition to recognising fuel cell micro-CHP as one of the key technologies to
deliver the energy transition in Germany by addressing the barriers and providing sufficient
support, public authorities themselves can give a boost to the industry by investing in these
innovative technologies.

•

The momentum towards reaching mass commercialisation for these home energy solutions
should continue with an ambitious implementation of the KfW 433, facilitating the customers’
access to these technologies and enabling the smart grid capabilities of micro-CHP systems.

The German success case provides a good example for other European markets, and projects like
ene.field and PACE are contributing to the development of new markets around Europe while
developing further the more advanced German market. If other Member States are to follow, with FC
micro-CHP suppliers qualifying new routes to market and opening new markets, the development of
a comprehensive policy framework is necessary with national authorities complementing the efforts
of European institutions. National governments are also expected to address the lack of a common
framework of European standards, which is seen as a great hindrance to market uptake with national
stakeholders pointing at the need to update, improve and revise a large amount of the current
standards for more consistent and better suited ones.
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7.4

Italy

Local stakeholders Italian market for stationary fuel cells remains a very difficult one. Fuel cell microCHP technologies have a potential to deliver significant energy savings and emissions reductions in
Italy, while helping to integrate renewable energy into the energy mix – especially due to the success
of photovoltaic panels and windmills on the Italian landscape.
Fostering innovative manufacturing in Italy would also be associated with wider economic benefits,
including the creation of green jobs.
In order for these benefits to reach Italian consumers and the overall economy, a supportive and
stable policy framework is key to enable the market entry of fuel cell micro-CHP technologies.
Policy recommendations for the large-scale uptake of fuel cell micro-CHP in Italy include the following:
•

High level recognition of fuel cell micro-CHP benefits is necessary in order unlock the market
potential for these technologies. Taking an integrated approach to the energy system (across
heating, cooling, electricity production, distribution and consumption) would enable
policymakers to identify and reward the full decarbonisation and energy efficiency benefits of
fuel cells.

•

Counting on fuel cell micro-CHP as one of the key technologies to decarbonise and improve
the energy efficiency of buildings, through the building codes, white certificates scheme or
Conto Termico, would ensure a higher recognition of the technology and thus provide a more
predictable environment for investors.

•

Adapting existing funding instruments would represent a further push for fuel cell micro-CHP
technologies in Italy. It is important that fuel cell micro-CHP is included in the tool box of
technologies eligible for incentives, based on its high efficiency and decarbonisation potential
(i.e. fuel cell micro-CHPs are labelled as A++ under the labelling scheme for space heaters).
Support mechanisms like Conto Termico, should therefore also specify micro-CHP
technologies as eligible in addition to the improvement of building envelope efficiency and
the replacement of inefficient heating appliances with condensing boilers, biomass based
boilers, heat pumps and hybrid systems.

•

Removing administrative and regulatory barriers would facilitate the market entry of fuel cell
micro-CHP, making it easier and less costly for small energy consumers to choose innovative,
energy efficiency technologies. Lengthy bureaucratic procedures for the installation and
authorisation process could be significantly improved in Italy (e.g. the complex “officina
elettrica” authorisation process55). Moreover, the connection to the electricity grid of fuel cell
micro-CHP in Italy takes 2-3 months, which can be addressed by following the “install and
inform56” recommended procedure in Article 15.5 of the Energy Efficiency Directive. In
addition, the applications for tax credits or white certificates should be simplified in order that
small installations below 50 kWe can benefit from these incentives.

55

According to this authorisation procedure, in Italy everyone who can generate electricity is subject to the same
administrative procedure as an “officina elettrica”, a big power plant. Nevertheless, private consumers installing micro-CHP
units in their homes cannot afford to go through the lengthy and burdensome administrative procedures as a power plant.
56 The “install and inform” procedure is just a recommendation, so it is not binding for Member States and some of them
are not complying with it. It would imply the compilation of a simple administrative form aimed at informing the national
regulator about a new installation, in order for them to keep evidence of the self-generated electricity.
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7.5

The Netherlands

Despite the very good level of awareness of market players and customers on micro-CHP, and even
though micro-CHP is included in the national energy transition programme, previously existing support
schemes for this technology have now been removed – although they were to be considered
favourable, the Dutch industry was not yet at the right stage to take advantage of them.
The Netherlands is currently undergoing a phase of ‘gas out’ – and new buildings are not even allowed
to have a connection to the gas grid. This attitude is clearly favouring a full electrification of the
economy, which nevertheless does not take into account some relevant considerations.
•

The use of electricity for heating and transport will still result in significant CO2 emissions,
while increasing costs for grid operators in the short and medium term. Electricity storage is
yet to cost-effectively cover for the residual load (defined as the difference between the
electricity demand and renewable feed-in) during the times where the sun is not shining or
the wind is not blowing. Moreover, seasonal variations in residual loads can be quite difficult
to manage without significant grid reinforcements.

•

The cost-effective alternative to the all-electrification scenario consists of employing a
technology mix that uses existing infrastructure and minimises the need for new electricity
infrastructure, while maximising decarbonisation gains. Making use of flexible and highly
efficient energy solutions, while using existing gas pipeline network, will already today reduce
energy use and achieve significant CO2 emission reductions, compared to electricity based
solutions.
The gas grid will also have an important storage capacity x-y times higher than the electricity
grid at peak demand time.
In addition, as the fuel delivered by the gas grid becomes renewable (e.g. biogas, hydrogen),
decarbonisation gains will become even more substantial.

•

Grid operators should be given adequate tools to exploit the cost advantages of renewable
CHP for infrastructure support: DSOs, which have shown a good interest in micro-CHP, should
be thus empowered, since legislation currently prevents them from participating in the
market.

•

Additionally, cooperation among the available sustainable paths (i.e. solar, wind, renewable
gas, cogeneration, heat pumps) should be increased to guide the energy transition in The
Netherlands.

•

With the increasing role of renewable gas applications in the Netherlands, support is needed
for the deployment of new technologies. The sustainable contribution of these technologies
should also be fully incorporated in calculation methods such as Energy Performance
contracting (EPCs)

•

Dutch houses are normally quite narrow and have very limited space to install a fuel cell. To
overcome this issue, a solution might be provided by the set-up of energy co-operatives that
invest in only one unit installed for several homes.

With more than 80% of Dutch houses using in-house gas boilers, The Netherlands is deemed to be
among the markets in Europe where fuel cell micro-CHP products have the highest market potential
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for the near future. Therefore, the country should not miss the opportunity of reaping the benefits
from the large-scale deployment of these products.

7.6

United Kingdom

The UK has been quite supportive in terms of policy framework when it comes to FC micro-CHP, with
the existence of favourable Feed-in-Tariff (FiT) schemes. Nevertheless, the future of such FiT after
2019 is uncertain, as well as there is uncertainty around Brexit and the fate of EU funds directed to
stationary fuel cells.
For fuel cell micro-CHP to go mainstream in the country (i.e. 10%-20% uptake of the total heating
market) awareness among customers should be significantly increased, installations should become
suitable for most properties and, once the mass market commercialisation has been achieved and
costs have dropped down, the products should become subsidy-free. Therefore, the path for this
energy solution to become mainstream is still very long, but the following recommendations could be
relevant for the future large-scale uptake of the UK market:
•

High-level recognition of the environmental and energy security contribution of fuel cell
micro-CHP technologies towards the UK energy transition is key for the successful mass
commercialization of these products in the UK. The country is indeed on the right track, being
micro-CHP the only technology fuelled by a non-renewable energy source to be incentivised
at national level with Feed-in-Tariffs.

•

As long as these fuel cell micro-CHP products can deliver system wide benefits in terms of
primary energy savings, GHG (including CO2, NOx, SOx) reductions, RES integration, adequate
support schemes should be designed to reward these technologies and facilitate their mass
market uptake.

•

Addressing barriers to market (i.e. system up-front costs, maintenance costs and lack of
evidence on performance and reliability), as well as technical barriers related to the products,
is also necessary in order to ensure an environment favourable to the market development of
fuel cell micro-CHP at both EU and national levels.

•

Partnerships between industry, policymakers and customers are essential for the promotion
of fuel cells micro-CHP in the UK. It would contribute to an increase in awareness among the
potential end-users, better informing them about the benefits of micro-CHP. Communication
on fuel cell micro-CHP should be therefore increased and improved.

To conclude, the UK has shown a good general interest in hydrogen technologies, be they solutions
for the transport sector or fuel cell micro-CHP. What emerged from the ene.field dissemination
activities in the country, is that in the UK there is high potential for hydrogen-fuelled technologies not
only at national level, but even more at regional and local level.
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8. Annex II: Energy Labelling Assessment & Conclusions
As part of the ene.field project, Politecnico di Torino conducted a thorough assessment of the three
methods available to calculate the space heating efficiency of FC micro-CHP under the EU Energy
Labelling for space heaters. The full analysis is available in a dedicated report on Regulations Codes
and standards57 and the main conclusions of the analysis are presented below.
• The method described by the EN 50465 standard seems to better reflect the real use of the microCHP device. This solution allows to tune the formulas to the different situations without losing their
effectiveness. The fact that there is not a linear correlation between the electrical efficiency and
the space heating efficiency, is due to the fact that this method takes into account the purpose of
this devices, that is the space heating. From this point of view, a device with a lower thermal
efficiency, despite the high production of electricity, will obtain a value far from the maximum
value achievable.
• On the contrary, the method described in the Communication from the Commission appears very
‘simplified’. Fixed parameters are used, supposing that whatever the thermal efficiency of the
device is, the percentage of use of the supplementary heater is fixed. In addition, all the calculation
seems to be reduced at a linear correlation between the final and the electrical efficiency of the
cogeneration system. Despite this, the slope of the curve representing this method, for the same
range of electrical efficiency, is lower than that of the EN 50465 standard. This method would cap
the efficiency of micro-CHP systems primarily to A+ and very rarely A++
• The European Regulation method gives the worst results despite variable coefficients are used as
in the method of the EN 50465 standard. In addition, the fact that the curve obtained is almost
constant let suppose that this method is not affected by the different configurations considered in
this analysis. In other words, there is no difference between a system that uses an ICE and a system
that uses a SOFC for micro-CHP purposes.

Figure 13 Comparison of efficiency levels and primary energy savings of micro-CHP by methodology applied
Source: ene.field, 2014
Legend: ƞel,CHP (CHP electrical efficiency), ƞth,CHP (CHP thermal efficiency), ƞs (seasonal space heating efficiency), PES CHP100+SUP100 (Primary energy
savings of package including a CHP system and a supplementary boiler), PES CHP100+SUP0 (Primary energy savings of package including a CHP
system with no supplementary boiler)

57

Politecnico di Torino. Position Paper on Regulations, Codes & Standards.

38

Fuel Cell micro-CHP in the Context of EU’s
Energy Transition

Commission Communication
(2014/C207/02)

Commission Regulation (811/2013)

Standard EN 50465

Figure 14 Comparison of three methodologies applied to CHP efficiency and primary energy savings
Source: ene.field, 2014
Legend: ƞs (seasonal space heating efficiency), PES CHP100+SUP100 (Primary energy savings of package including a CHP system and a
supplementary boiler), PES CHP100+SUP0 (Primary energy savings of package including a CHP system with no supplementary boiler )
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9.

Glossary

AT

Austria

BE

Belgium

CHP

Combined Heat and Power

CO2

Carbon dioxide

DE

Germany

DGEC

Direction générale de l'Énergie et du Climat

DHUP

Direction de l'habitat, de l'urbanisme et des paysages

DK

Denmark

EED

Energy Efficiency Directive

EPBD

Energy Performance of Buildings Directive

EU ETS

European Union Emissions Trading Scheme

ES

Spain

EU

European Union

FC

Fuel Cell

FCH JU

Fuel Cells and Hydrogen Joint Undertaking

FiT

Feed-in-Tariff

FR

France

KfW

Kreditanstalt für Wiederaufbau (Reconstruction Credit Institute)

GB

Great Britain

GHG

Greenhouse gas

ICE

Internal Combustion Engine

IT

Italy

micro-CHP

Combined Heat and Power installed in domestic or commercial buildings (defined in
EU legislation as CHP with an installed capacity below 50 killowatt-electric)

NL

the Netherlands

NOx

Nitrogen oxide

PEF

Primary Energy Factor

PL

Poland

RO

Romania

RT12

Réglementation Thermique 2012

SOx

Sulphur oxide

UK

United Kingdom
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About ene.field
The ene.field project is the largest European demonstration project of the latest smart energy solution
for private homes, micro-CHP. It saw up to 1,000 households across Europe able to experience the
benefits of this new energy solution. The five-year project used modern fuel cell technology to
produce heat and electricity in households and empower them in their electricity and heat choices.
The ene.field project was co-funded by the Fuel Cells and Hydrogen Joint Undertaking (FCH JU) and
brought together 27 partners, including 11 European manufacturers who made the products available
across 10 European countries.

The ene.field partners are:

The research leading to these results has received funding from the
European Union`s Seventh Framework Programme (FP7/2007-2013)
for the Fuel Cells and Hydrogen Joint Technology Initiative under grant
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