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ABOUT smartEn - SMART ENERGY EUROPE
smartEn is the association of market players driving digital and decentralised energy solutions. A successful European 
energy transition requires the intelligent cooperation between consumption, distribution, transmission and 
generation, acting as equal partners in an integrated energy system.

OUR VISION
The digitally enabled interaction of demand and supply is an integral part of an increasingly decentralised, 
decarbonised energy system.

OUR MISSION
Promote system e�ciency through the advanced management and integration of electricity demand and supply in 
homes and buildings, transportation, businesses and decentralised energy projects.
Empower energy users by enabling them to participate in the energy market through flexible demand, storage, 
self-generation and the participation in community projects, and giving them control of their energy data.
Encourage innovation and diversity by enabling new market players and service o�ers that provide attractive 
choices for consumers and allow for healthy competition.
Drive the decarbonisation of the energy sector through the cost-e�ective integration of renewable sources and 
the electrification of heating, cooling and transport.

• 

•

•

• 
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FOREWORD - DIRECTOR GENERAL DG ENER
The European electricity system has gone through important and rapid 
changes over the last decade. Technological progress and innovation 
have led to the emergence and maturing of a range of unprecedented 
solutions, also involving the final customer directly.
With the changing realities of the energy system, characterised by 
greater decarbonisation, digitalisation and decentralisation, regulation 
should also be adapted. It is precisely in that context that the European 
Commission presented, as part of the Clean Energy for All Europeans 
package, a new set of proposals to shape the Electricity Market Design, 
to update the current EU regulatory framework, adapt it to the future 
and enable the EU to lead the clean energy transition by supporting 
innovative clean energy solutions, at the best value for consumers.
Dialogue and collaboration with innovative market players have always 
stimulated the work of the European Commission and inspired the 
proposals on the Electricity Market Design as well as the other legislative 
files of the Clean Energy for All Europeans package.
In that regard, I welcome the e�ort done by smartEn to collect in this 
publication di�erent use cases on digital decentralised solutions with the 
aim of raising awareness among policy-makers, media and stakeholders 
on existing innovative solutions, business models, new market entrants 
and competitive o�ers which are already provided today.
In line with the Joint Declarations of the three Presidents, negotiations 
among the three EU institutions have already progressed at full speed, in 
particular with the adoption of the Energy Performance of Buildings 
Directive and the political agreements reached on renewables, energy 
e�ciency, and Governance. I am confident that the new Electricity 
Market Design will be finalised by the end of this year. It will o�er 
important opportunities and will provide the most advanced regulatory 
framework to ensure the e�cient uptake of demand response, storage 
and distributed generation, including their participation to all electricity 
markets.
Europe’s competitiveness and leading role in the fight against climate 
change can benefit from the uptake of these cost-e�ective and smart 
solutions. It is also a strategic economic opportunity boosting 
investment, jobs and growth that we cannot miss!

“The Electricity Market Design will provide the most advanced regulatory 
framework to ensure the e�cient uptake of demand response, storage and 
distributed generation, including their participation to all electricity markets”

Dominique Ristori

Director General, DG ENER 
European Commission
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The energy transition has reached the next level: more than just a shift to cleaner resources, we are now witnessing a 
new world of digitally enabled technologies and services leading to unprecedented opportunities for both energy users 
and the energy system at large. 
The present report illustrates this transition by showcasing existing use cases in the fields of technology and 
automation, innovative aggregation and pooling services, as well as financial leverage tools. These innovative solutions 
for demand-side flexibility and energy management improve the user experience and maximise consumer benefits, 
while providing essential services for a sustainable and cost-e�ective electricity system. 
While the solutions are both economically and socially attractive, outdated market rules and path-dependencies mean 
that their uptake is often still confined to particular regions or products. At this crucial moment in time, when the 
European Clean Energy Package is being adopted and implemented, including a new Electricity Market Design, 
Europe is uniquely positioned to  allow these innovative technologies and services to flourish.
smartEn has identified five key principles to enable this transition: 

1. Open all markets for all decentralised energy resources
All markets, products, and mechanisms for electricity should be open for generation, flexible demand, and storage on 
an equal footing. This also means that products should be su�ciently small in size and trading should be as close to real 
time as possible. 

2.  Allow e�ective price signals at wholesale and retail level
E�ective price signals that reflect the value of electricity and flexibility at any moment, are critical in driving e�cient 
investments in all markets. Also at a retail level, consumers should be able to choose dynamic prices. The blunting 
e�ect of inadequately defined taxes and network charges represents a major hurdle and the definition of these dues 
should be revisited. 

3. Provide fair market access for active consumers and aggregators
It is essential that active consumers are enabled to engage in demand response and generation, as well as store and 
consume self-generated electricity. In this context, innovative service companies like aggregators should be enabled 
to access both consumers and the market. 

4. Ensure relevant data access for energy users and their service providers
The availability, security and access to energy data are crucial for a consumer-centric and smart energy system. To this 
end, all service providers should have equal access to data relevant for their services, provided consumer consent has 
been given. 

5. Enable system operators to procure and make optimal use of decentralised energy resources 
An increasingly decentralised and variable energy supply brings about new challenges for system operation and 
network management. To allow for the most e�cient system operation and the use of all innovative solutions, both 
Transmission and Distribution System Operators should be encouraged to procure flexibility from the market. To 
avoid fragmentation, this procurement should be based on streamlined and transparent market operation and 
products. 
The adoption and implementation of a European market design based on these principles would ensure that the 
energy solutions of the future, such as the success stories highlighted in this report, become accessible for consumers 
and businesses across the continent. 

“The showcased innovative solutions for demand-side flexibility and energy 
management improve the user experience and maximise consumer benefits, 
while providing essential services for a sustainable and cost-e�ective electricity 
system. ”

Frauke Thies,
Executive Director, smartEn 

INTRODUCTION



05

Local energy generation and efficient management of renewable energy resources are becoming increasingly important. 
The introduction of microgrids is shifting control of our electricity system to the end user, making it more decentralised 
and democratic. Microgrids are energy systems that consist of interconnected loads and distributed energy resources 
which can operate as an integrated system within a defined electrical boundary. The system may operate in parallel with 
the grid or in an intentional islanded mode or may not be grid connected. Microgrids hold the key to resilience, optimized 
energy costs and sustainability. 
Efficiency on both the demand and supply side is a key enabler of microgrid performance: balancing both energy 
demand and supply is critical to success. An intelligent microgrid results in real cost savings.

OPTIMISATION OF THE ENERGY USAGE OF A 
CONNECTED MICROGRID

OPPORTUNITY
A utility located in French Britany built a new headquarter, 
where it wanted to:

Decrease its own energy bill by favouring the usage of  locally 
produced energy;
Demonstrate to its members the advantages of tightly 
managing their energy for benefiting both the end user 
(money and CO₂ savings) and the utility (securing the distri-
bution grid);
Have the flexibility to island (i.e. isolate) from the main grid, 
if necessary.

To achieve these goals, the utility set up a microgrid and the Schneider Electric EcoStruxure Microgrid Advisor was 
recognized as the most relevant tool to leverage not only on-site flexibility, but also local production to optimize the 
energy mix.
As required by the client, Schneider Electric EcoStruxture Microgrid Advisor enables:
1) Self-consumption optimization
The utility is enabled to operate o� grid, consuming up to 100% of locally produced energy.
2) Energy usage optimization:

Thanks to on-site flexibility (provided by the loads or by the Li-Ion battery, and by forecasting the local production 
and consumption), it is possible to decrease the energy bill by favoring the usage of energy when the price is low, by 
avoiding overpassing the demand charge and paying penalties or by using the energy produced locally. 
Additional optimization is also ensured by reinjecting the extra amount of energy to the grid and participating in 
Demand Response mechanisms. 

3) Islanding capacity:
Thanks to the power management system, the whole microgrid can be islanded from the main grid (voluntarily or 
involuntarily in case of a severe weather event for example).

SOLUTION

Schneider Electric is leading the Digital Transformation of Energy Management and Automation in Homes, 
Buildings, Data Centers, Infrastructure and Industries.

COMPANY

BENEFITS
All these optimizations and the arbitrage between the di�erent possibilities are managed by one single tool, the 
EcoStruxure Microgrid Advisor, that automates all processes and requirements. The tool predicts the future con- 
sumption and local production, before optimizing the mix according to the flexibility capacity. The flexibility is provided 
by the loads themselves, anticipating heating, delaying an EV charging sequence, or battery usage.  Of course, all this 
flexibility usage must respect the constraints of the occupants - the end user has the possibility to stop the optimisa-
tion at any time should he decide to do so.
Despite the number of parameters to be considered, the average ROI is around 5 to 10 years depending on many 
criteria (it can be as short as 1 year in some cases). The battery storage cost is an important factor and the cost decrea-
se will shorten the ROI periods in the coming years.

•

•

•

•

•

SCHNEIDER ELECTRIC
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With more than 170 shops, a multiplex cinema, a concert hall and a library, Sello is Finland’s most visited shopping center. 
It welcomes 24 million visitors per year. For over ten years Sello has been working with Siemens on innovative building 
automation and energy projects that increase sustainability and add to the perfect shopping experience. Siemens 
solutions delivered a comprehensive optimisation program for Sello’s building systems focused on reducing energy 
consumption and improving air quality. Furthermore, the smart power micro-grid currently being built, represents the 
first concrete step towards connecting properties to the virtual power plants of the future.

OPPORTUNITY
Sello and Siemens have been coopera-
ting since 2003. Sello was awarded the 
EU’s Energy Service Award in 2011 and 
in 2015 became the first shopping 
center in Europe to receive the LEED 
environmental rating system’s platinum 
classification for its operations. Sello 
aims at becoming the most sustainable 
and smarter shopping center in Europe, 
while modernising the building and 
improving tenant and visitors’ 
satisfaction.

SOLUTION
Sello has been using Navigator, a Siemens cloud-based energy and sustainability platform, to monitor and optimise 
the center’s ventilation units, room sensors and lighting systems. The results achieved encompass e.g. better air flow, 
energy savings (680 MWh in electricity p.a.) and district heating (800 MWh p.a.). 
Additionally, Siemens is now developing the existing building technology of the shopping center into a micro-grid, and 
implementing the largest integrated electricity storage facility in Northern Europe, with a power capacity of 1.68 MW, 
and a storage capacity of 2 MWh. The property also produces its own energy through solar panels. The building will be 
connected to the grid, becoming a virtual power plant, in order to optimise demand and supply and participate in the 
electricity market. Sello will be the first significant property complex in Finland to be part of the electricity reserve 
market o�ered by the national TSO Fingrid.

COMPANY
Siemens is a global powerhouse focusing on the areas of electrification, automation and digitalization. One 
of the world’s largest producers of energy-e�cient, resource-saving technologies, Siemens is a leading 
supplier of systems for power generation and transmission. In infrastructure and industry solutions the 
company plays a pioneering role.

BENEFITS
The gains for the customer are manifold: 
improved building performance, savings in 
energy (district heating and energy e�ciency), 
reduced operating costs, reduced emissions 
(ca 281 tons CO₂ p.a.).
The participation in the balancing market 
contributes to significantly reduce the repay-
ment period for investments in renewable 
energy production.
Additionally, the solution will contribute to 
reducing the need to invest in backup power 
plants and, at the same time, it will help the 
Finnish electricity grid to develop and secure 
the self-su�ciency of its energy production.

THE SMARTEST SHOPPING CENTER IN EUROPE

SIEMENS
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BENEFITS
The system has been on trial over two winters and 
is about to be launched commercially this winter.  
Initial analysis of the performance excluding spot 
pricing shows average savings of around 15%.  
Modelling suggests that using spot prices could 
deliver a further 10% totalling 25% - or around 
€500 - €750 per year. Payback is currently 
estimated to be around 2 years, but is expected to 
be reduced significantly as volumes build and 
installation is simplified and codified.
In addition, if peak pricing is introduced limiting 
peak loads will add further benefits to the consu-
mer and the grid.
Whilst designed for the Nordics, Cosy could be 
used with any electrical heating system.

geo is a home energy management business that specialises in integrated solutions that combine energy and 
demand management.  Established for 12 years and the market leader in providing in-home devices to the 
UK smart metering programme, geo is profitable and rapidly growing both in size and market penetration.

COMPANY

An electric heating management system for the Nordic market introduces advanced controls, including integration with 
the Nord Pool Spot Market and the potential for “peak lopping”.

COSY NORDICS

OPPORTUNITY
The majority of nordic homes are all-electric.  They switch their heating systems on 
in the autumn and o� in the spring during which period they are on 24hrs a day and 
controlled only by a thermostat in each room: this is not a central heating system – 
it is not even a system! The consequence is that heating can cost in the region 
around €2,000 - €3,000 per year.
Whilst the grid has been designed to manage all-electric homes, the advent of 
electric vehicles is putting an increased strain on peak demand which is causing the 
network operators to consider imposing peak pricing.

The Cosy system introduces simple controls to each room/zone controlled from an 
app together with a machine learning predictive heating engine.  Users programme 
what temperatures they want their rooms to be at and for which time period.  The 
system then automatically calculates the minimum time it needs to heat the room, 
taking into account the Nord Pool spot prices.
Nordic homes are usually well insulated and good at retaining heat so, where appro-
priate, the system will heat the room when prices are low or to avoid peak periods. 
Cosy therefore combines energy e�ciency and demand management.

SOLUTION
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SOLUTION
EEBUS and Energy@Home developed SPINE, a platform-neutral message exchange standard, which is part of the 
EU driven Smart Appliance Reference Framework SAREF 4 ENER. SPINE is included in EN5631, which is a smart 
appliance standard for white goods.
The vision behind the tool is simple: one global language for devices to communicate with one another about energy 
– transcending the boundaries of industries and continents. One common language that every device and every 
platform can freely use – regardless of the manufacturer and technology.
In this way, home appliances can speak the same language, communicate with energy managers, smart home systems 
and with each other in an integrated home ecosystem, providing the benefits of smart energy management for consu-
mers and allowing power suppliers and grid operators to check their customers’ variable loads securely, anonymously 
and directly, and to control them over time.

INTEROPERABILITY OF SMART APPLIANCES FOR 
DEMAND RESPONSE

BENEFITS
The tool is an example of technical feasibility; an enabler for use cases, since without interoperability, smart homes do 
not really have value. With the help of a live demo, EEBUS and Energy@Home show how an Energy Manager in the 
home could implement demand response, maximizing the energy e�ciency for the user.

COMPANY
The EEBUS Initiative has over 70 members which collaborate to establish a common language for energy in 
the Internet of Things. All developed specifications are internationally standardised and freely accessible. 
Energy@Home envisages a holistic approach where the house is an ecosystem of connected and interacting 
appliances and sub-systems that coordinate themselves in order to optimise energy consumption, increase 
energy e�ciency and create new benefits for end customers. 
The tool developed by EEBUS and Energy@Home is supported by APPLiA as one of the possible solutions 
for interoperability of Smart Appliances for Demand Response. APPLiA is a Brussels-based trade associa-
tion that provides a single, consensual voice for the home appliance industry in Europe. It promotes the 
industry’s general mission to increase product innovation while reducing the environmental impact of 
appliances.

OPPORTUNITY
The consumer wants a product that fits with their expectations. In the near future – and perhaps already today – 
consumers expect that their appliances are smart and that they are part of a smart home ecosystem that can help 
them save money, provide high levels of comfort and contribute to a more sustainable lifestyle, with the least possible 
e�ort from the consumers’ side.

Two not-for-profit associations, EEBUS and Energy@Home, developed SPINE, a platform-neutral message exchange 
standard, to allow all sectors of energy management in homes and buildings to communicate seamlessly for the efficient 
use of energy, closing the gap in standardisation between smart grids and the energy management in homes and 
buildings.
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BENEFITS
HPR is not only sustainable but helps to solve power shortages, reduce intermittencies, and manage summertime peak 
load to improve the reliability of South Australia’s electrical infrastructure. It provides services such as energy arbitra-
ge, reserve energy capacity, network loading control ancillary services and frequency control ancillary services. Until 
today (July 2018) this system is the largest lithium-ion battery storage project in the world and provides enough power 
for more than 30,000 homes.
The end of Q1 2018 marked the first full quarter of HPR operation since its commissioning in December 2017. HPR 
typically charged in the early hours of the morning, corresponding with low network usage, and typically discharged in 
the late afternoon, corresponding with higher network usage.

The Hornsdale Power Reserve Battery Energy Storage System (HPR) is located near Jamestown, South Australia. HPR is 
paired with Neoen’s Hornsdale 300 MW wind farm. The HPR 100 MW battery system has a storage capacity of 129 MWh. 
This means that it can hold its full discharge or charge capacity for approximately 75 minutes. HPR charges using 
renewable energy from the wind farm and delivers electricity during peak demand hours to help maintain the reliable 
operation of South Australia’s electrical infrastructure. It supports the state’s movement towards renewable energy and 
a resilient and modern grid. 

TESLA POWERPACK TO ENABLE LARGE SCALE 
SUSTAINABLE ENERGY TO SOUTH AUSTRALIA

OPPORTUNITY
In September 2016, a once in 50-year storm damaged critical infrastructure in the state of South Australia, causing 
a state-wide blackout and leaving 1.7 million residents without electricity. Further blackouts occurred in the heat of the 
Australian summer in early 2017. In response, the South Australian Government looked for a sustainable solution to 
ensure energy security for all residents, now and in the future, calling for expressions of interest to deploy grid-scale 
energy storage options with at least 100 MW of capacity.

Tesla was selected, through a competitive 
bidding process, to provide a 100 MW / 
129 MWh Powerpack system (Tesla’s 
grid-scale storage solution) near James- 
town in South Australia. The Hornsdale 
Power Reserve Battery Energy Storage 
System (HPR) is connected to the 300 
MW Hornsdale Wind Farm owned and 
operated by Neoen, a global renewable 
energy provider, by sharing the same 275 
kV network connection point. 

SOLUTION

Tesla was founded in 2003 in California, with an original mission to accelerate the transition to 
sustainable transport, later widened to sustainable energy. Tesla designs, manufactures and markets 
all-electric vehicles together with solutions for renewable energy production and storage. We are a 
catalyst for larger and broader investments in clean energy options worldwide. To-date, Tesla has 
deployed over 1 GWh of storage capacity worldwide.

COMPANY
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INNOVATIVE SOLUTION FOR GUARANTEED 
RENEWABLES ELECTRICITY SUPPLY

COMPANY

EDF Store & Forecast is a software company based in Lyon (France). It is a subsidiary of EDF, global leading 
utility with activities all around the globe in energy production and trading, electricity & gas transport and 
distribution, as well as energy services. EDF is n°1 in Europe in terms of renewables installed capacity and 
recently announced 30 GW of additional PV capacity in France by 2035.

BENEFITS
The EDF S&F solution delivers added-value to renewables energy producers by allowing them to optimise their 
revenues through advanced management, transforming renewables into a predictive energy generation asset.
EDF S&F also provides services to Transmission and Distribution System Operators by delivering a solution to 
manage battery systems in real-time. EDF Store & Forecast solution has been deployed on a 20 MW battery plant in 
Mc Henry (USA), where frequency support is delivered to the Regional Transmission Organisation PJM. A 50 MW 
storage plant is currently being constructed in Westburton (UK) to be put online in 2018.

EDF Store & Forecast has developed a solution which allows grid operators or end users a better forecast of renewable 
production, as well as a guarantee for energy supply. This is achieved by implementing a software solution on top of a 
battery, which optimises battery management as a function of actual energy production and demand, integrating 
demand and weather forecast. This solution has been implemented in the French overseas territory Guyana, with a 4,5 
MWh battery connected to a 5 MWp solar farm.

OPPORTUNITY
The increasing share of inherently intermittent electricity generation technologies into the electricity mix challenges 
the way power systems are operated a better forecast of renewables power production is needed, as well as storage 
capacity, to ensure security of supply and production adequacy. Intelligent control must be implemented to operate 
the energy system in a cost-e�cient manner in the future.

SOLUTION
EDF Store & Forecast develops and commercia-
lises a smart and autonomous control software 
that optimizes the operation of local electric 
systems by leveraging forecast and energy stora-
ge technology. This flexible Energy Management 
System (EMS) adapts to many situations and 
serves multiple applications. In addition to its 
global EMS o�ering, the company also commer-
cialises renewable production and consumption 
forecasts. EDF S&F has deployed its solution in 
several locations, especially in the French outer-
most territories (Guyana, Réunion, Ouessant, 
Sein). Each project optimises the production of a 
solar and/or wind generation plant (up to 5 MW 
each) through the coupling of a battery storage 
system of up to 2 MW.
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BayWa r.e. developed a virtual power plant (VPP) to control and market decentralised energy generation, flexible loads 
and storage facilities. Based on current and forecasted market prices, live data from the assets and other relevant 
information and restrictions, the optimisation software of the VPP automatically generates asset-specific schedules every 
15 minutes and allows an automatic participation to organised power markets.

OPPORTUNITY

BENEFITS
Thanks to the VPP, BayWa r.e. makes the most of the flexibility of a biogas plant in harmony with its production & 
consumption processes, even if the plant is several hundred kilometers far. The technical restrictions of the system, 
plant errors or decisions of the plant operator are taken into account at all times. By making full use of the flexibility 
of a plant, it is possible to significantly increase revenues and secure the economic future of the plant.
In general, the more flexible a system is operated, the higher revenue could be reached on the spot markets. By doing 
that, flexible consumers are also able to reduce their energy costs.
The challenge, however, is to use flexibility appropriately in line with price volatility in the day-ahead and intraday- 
markets.

The VPP of BayWa r.e. provides a perfect solution for using and marketing the flexibility of controllable plants and 
flexible consumers on spot markets. Thousands of electricity producers, electricity consumers and storage facilities 
are digitally networked in the VPP of BayWa r.e. The bundling in a VPP allows the monitoring, controlling and marke-
ting of small decentralised assets from a central location, a 24/7 trade desk in Leipzig, Germany.
The VPP bases on two main components: a remote control system (EC24) and an optimisation software (5/one). 
EC24 enables BayWa r.e. to directly steer the connected assets via remote control. This is necessary to monitor the 
assets and to react directly to price fluctuations on the intraday market or if activations take place on the ancillary 
services markets. 
5/one permanently collects information about current and projected electricity market prices and live data from the 
assets. On the basis of this information, 5/one creates optimal operation schedules for each plant, by using opportuni-
ties from all markets. 
First, a schedule based on the day ahead-prices and the participation on the ancillary services markets is created. This 
timetable gets automatically updated every 15 minutes during the following day, whenever the intraday market o�ers 
lucrative marketing opportunities. The updated timetables are automatically implemented via the VPP and traded on 
the market by the 24/7 trading team.

SOLUTION

Operators of controllable power plants 
have the opportunity to achieve additio-
nal revenues compared to the market 
value by shifting generation in times of 
higher electricity prices. For example, 
operators of bioenergy plants are often 
farmers who can o�er flexibility potentials 
in the form of their biogas plant, but need 
someone who automatically and reliably 
provides the implementation and marke-
ting of the plants’ flexibility. An individual 
farmer cannot permanently monitor 
electricity markets, check and control the 
bioenergy plant and gas storage day and 
night, provide balancing group manage-
ment or have direct market access.

AUTOMATIC DAY AHEAD & INTRADAY OPTIMISATION 
VIA A VIRTUAL POWER PLANT

BayWa r.e. is a leading global renewable energy developer, service supplier, wholesaler and energy 
solutions provider. It has operations throughout Europe, North America and Asia-Pacific and are 
strategically investing in new and emerging markets. BayWa r.e. Clean Energy Sourcing GmbH 
(CLENS) is part of the BayWa r.e. Group since 2017 and one of the leading direct marketer, green 
energy supplier and flexibility manager in Germany. 

COMPANY
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OPPORTUNITY
FDF S.r.l. produces and processes special and stainless steel 
grades, and boasts twenty years of experience in cold-proces-
sing round bars, with chrome-plating being its main activity. It 
belongs to the ASO Group, an Italian market leader that can 
provide all-round services as well as innovative steel products 
with specific physical and chemical properties.
FDF was looking for an industrial solution to improve its com-
petitiveness and performance without being aware of the 
opportunities that could be o�ered by DR – highlighted by 
Enel X technical experts following a comprehensive analysis of 
the production process. 

SOLUTION
The DR program gave FDF a wide range of new opportunities like: 

•  Access a new source of profit that never existed until now; 
•  Become an active participant within the national electricity system;
•  Have improved opportunities to enhance proper consumption resources;
•  Be more aware of the intrinsic flexibility of the industrial process;
•  Participate in a more sustainable system from an environmental point of view.

After analysing the plant’s energy data, operational schedules, and equipment needs, the Enel X team worked with 
FDF to create a flexibility assessment and identify 2 MW of load that could be curtailed to participate in DR.
When the Italian TSO Terna anticipates a problem of net imbalance, it notifies Enel X, in its role of Balancing Service 
Provider, to ask FDF to curtail energy usage. FDF trusts that energy curtailment will not threaten its industrial process 
thanks to previous technical evaluations carried out by Enel X. FDF load reduction is delivered to Terna.

REDUCED COST AND IMPROVED PERFORMANCE IN 
A STEEL COMPANY THANKS TO DEMAND RESPONSE

BENEFITS
During 2 months of contract execution, FDF earned around 85% of revenues in standby payments whether or not a 
DR dispatch occurred, as well as additional 15% in payments for a dispatch—all with a tiny upfront investment to 
enable the plant via proper hardware devices. Based on the existing regulatory framework, it is obligatory to install a 
Load Monitoring Device Unit (“UPMC”) on the site in order to guarantee the proper monitoring of the load.
Participating in DR supports local grid reliability and reduces the grid’s reliance on fossil fuels during periods of high 
demand.
Besides that, the following developments are expected in the future:

A better understanding of local grid activity will enable plant sta� to improve power quality and reduce costs by 
anticipating power interruptions and approaching the energy markets more strategically.
Access to granular insight on the facility’s energy usage will enable plant sta� to identify opportunities to improve 
energy e�ciency and reduce operational expenses in the plant.

FDF is an ideal client for his innovative service of Demand Response (DR), offered by Enel X  that allows commercial and 
industrial consumers to access the dispatching services market (MSD) by modulating their own energy consumption, 
with the aim of meeting electricity supply/demand peaks, thereby allowing for greater flexibility and network stability. 
In January 2018 FDF signed on with Enel X to participate in the Italian DR Program called UVAC (Unità virtuali abilitate 
di consumo) concluding a win-win partnership.

COMPANY
Enel X is a global company with strong roots in the energy sector and an open strategy geared towards digita-
lization, sustainability and innovation. Through smart, simple and fast technologies, Enel X helps its custo-
mers discover a new way of using energy, all over the world. Enel X aims to be a factory of innovative solutions 
that are the result of a completely new and constantly evolving view of energy.

   •

   •
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OPPORTUNITY
Industrial processes are often very complex, and accessing the inherent flexibility potential is not a trivial task. Process 
interdependencies must be reflected, as well as any technical limitations when it comes to process stability, ramp rates 
and dispatch budgets.
In the case of aluminium production, the liquid metal in the smelters can be seen as a huge battery. Over the course 
of several years, Trimet has made considerable investment and has developed innovative methods in order to make this 
battery accessible for the electricity grid. The aluminium electrolysis process now allows for fast adjustment of power 
draw within certain boundaries (dispatch budgets). The overall flexibility potential of the Trimet assets amounts to 
several hundred MW and several GWh, which is a significant amount also compared to large conventional flexible 
assets, such as pumped hydro power plants.

THE ENTELIOS 360° APPROACH TO FLEXIBILITY - 
DEMONSTRATED IN ALUMINIUM SMELTERS

BENEFITS
Entelios and Trimet consider the joint project for optimised flexibilily commercialisation a great success. 
In the current market environment, the additional revenue stream from flexibility commercialisation is small compared 
to the considerable multi-million upfront investment which had been necessary to reach this point. Yet it is the entire 
power system and society as a whole which benefit from additional supply of valuable flexibility that comes at zero 
additional emissions and results in lower overall costs. This makes the project a showcase example how innovative 
concepts can make large industrial power consumers true frontrunners on the path to a successful energy transition.

Entelios identifies, aggregates and commercialises flexibility from industrial assets, in particular significant industrial 
loads. Key to success is an integrated approach that allows the participating customer to make best use of the available 
potential. Entelios keeps developing innovative solutions to ensure that flexibility is always used where it is valued most – 
for the benefit of the customer, but also the entire power system. We call this the 360° approach, addressing all available 
flexibility markets in a stacked and alternating mode. 
Aluminium production is a very energy intense process. The Entelios 360° approach has been adopted by Trimet, 
Germany’s largest producer of raw aluminium. It is an integral part of Trimet’s ambition to flexibilise its aluminium 
smelters to the highest possible extent, making them true supporters on the path towards a successful energy transition.

SOLUTION
Depending on the specific potential and the price 
signals from the markets that are accessible, the ideal 
market for each single flexible asset, such as the Trimet 
aluminium production, is continuously adjusted. Ente-
lios ensures that there is always enough backup 
available in the aggregated “pool” of flexible assets in 
case of technical outages that can occur unexpectedly.
Via Entelios, Trimet is continuously active in all flexibili-
ty markets currently accessible in Germany. This inclu-
des primary, secondary and tertiary reserve, and the 
intraday power market. The flexibility is optimally 
assigned to all these markets, while always taking into 
account asset constraints.

COMPANY
From the start in 2010, Entelios has been the front runner in the field of industrial demand response in 
Germany and all of Europe. Our proprietary aggregation platform has been in constant operation during 
the past few years, setting the benchmark when it comes to security, robustness and reliability.
To this point, the unique selling point of Entelios has been its ability to place industrial flexibility in all 
relevant markets, including all types of control reserve and the Intraday power market. A number of top 
industry players trust the Entelios solution every day. The overall prequalified amount of flexibility is now 
in excess of 1 GW.

ENTELIOS
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OPPORTUNITY
Many C&I consumers and DG meet the technical requirements to provide tertiary reserve (mFRR) services. Howe-
ver, these same flexibility providers are capable of fast and consistent switching to provide secondary reserve services 
(aFRR - Automatic Frequency Restoration Reserve).

SOLUTION
cyberGRID saw opportunities for developing an e�cient technological solution allowing these customers to provide 
quality aFRR services to their TSOs with the combination of multiple bigger or smaller demand response (DR) and 
DG units.
In the context of the EU Horizon 2020 “FutureFlow” programme, cyberGRID has designed and developed aFRR 
functionalities through cyberNOC, an advanced ICT solution which aggregates flexible resources into a fast-reacting, 
clean energy asset that creates a virtual power plant.
With a prototype aggregation solution and renewable generation forecasting techniques, flexibility providers – DG 
and C&I consumers providing demand response – are able to provide competitive o�ers for aFRR services.
FutureFlow consortium partners are testing the flexibility platform against real environments in four EU Member 
States (Slovenia, Austria, Hungary and Romania) in local and cross-border pilot projects.
For this purpose, cyberGRID set-up four separate ICT applications of cyberNOC - one for each control zone. Each 
application is connected to a local TSO and to the DR&DG units from the local region. 
Each cyberNOC application has connected to power generators, such as wind turbine, CHPs, diesel generators, 
industrial processes and solar PV. All together these DR&DG units are providing nearly 40MW of electricity. 
cyberNOC ICT applications have opened access to allow third parties to send their forecasting data where specific 
local DR&DG knowledge is crucial for more precise forecasting of the aFRR availabilities.

AGGREGATING DEMAND RESPONSE AND 
DISTRIBUTED GENERATION
As developed within an EU Horizon 2020 project, cyberNOC, an advanced ICT solution, aggregates flexible resources into 
a fast-reacting, clean energy asset that creates a virtual power plant. cyberNOC allows commercial & industrial (C&I) 
customers and distributed generators (DG) to optimise the profitability of their assets and monetise their own flexibility 
in European wide balancing markets, notably to provide secondary reserve (aFRR) services.

COMPANY
cyberGRID GmbH is specialized in the development and deployment of flexibility aggrega-
tion platforms in partnership with utilities, retailors, TSO, DSOs, ESCOs. The company’s 
primary experience has focused on demand response, electricity markets organization and 
trading, distributed generation, automation and management of di�erent electric loads 
software development, communication protocols, and anthropocentric graphical user 
interfaces.

BENEFITS
cyberNOC helps aggregators connect to di�erent 
DR&DG units which can be applied to di�erent energy 
markets and provide secure and trustworthy services to 
TSOs. 
Today’s advanced, real-time optimising of aFRR services 
from cyberNOC can account for DR & DG units with 
di�erent energy characteristics and automatically identify 
problems in the system. Operating in a cloud environment 
allows new market players to avoid high investment costs, 
thus reducing market entry barriers. In short, cyberNOC is 
the next generation of ICT solutions for aFRR and fosters a 
more cohesive internal European energy market.
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BENEFITS
Thanks to AutoGrid’s technology, Xcel Energy has been able to: 

Maximize the participation and customer satisfaction through designing new flexibility o�ers to their customers 
using a wide variety of hardware technology 
Reduce regulation risk by using a modular technology easily configurable to comply with new regulation rules
Reduce OPEX to manage flexibility due to simplified business work flow 
Reduce time for implementation with a seamless integration with Xcel Energy’s IT system and hardware vendors
Remove locked-in from hardware vendors by promoting open standards
Increase flexibility monetisation through resource usage optimization

With the AutoGrid Flex Platform, the American utility company Xcel Energy has created an integrated flexibility manage-
ment solution for 1,500MW of flexibility, enabling them to manage Demand Response from any type of customer, 
residential & industrial, across 8 different US states and regulations. The platform provides Demand Response capabilities 
including the control of smart thermostats for residential cooling, as well as control of industrial processes for manufactu-
ring companies. In addition, the AutoGrid platform is also providing Xcel Energy the ability to combine the demand 
response sources of flexibility with new innovative distributed energy resources, like storage. In this way, Xcel Energy can 
smoothly integrate new flexibility streams into its portfolio.

OPPORTUNITY

AutoGrid provided Xcel Energy the AutoGrid Flex 
Platform, a secured and comprehensive solution enabling 
them to:

Consolidate their legacy Demand Response programs;
Create new innovative smart o�ers to their customers;
Easily enrol new customers through the Auto Grid 
Engage portal;
Provide real-time visibility into available flexibility;
Create flexibility events, and publish ad-hoc 
notification to customers;
Manage device dispatch using a variety of protocols;
Run post event analytics, and provide reporting, both 
for  the utility and the end-user.

SOLUTION

Xcel Energy was running a wide variety of non-performing systems to manage 9 di�erent Demand Response 
programs. Due to the low-level quality of third party systems, Xcel Energy was limited in growing its flex portfolio. 
Also, the unreliable solutions they used to operate represented a significant financial risk.
Xcel Energy wanted to be able to rely on a top player like AutoGrid to bring innovation.

FLEXIBILITY WITH A SINGLE PLATFORM FOR A UTILITY 
COMPANY

AutoGrid builds software applications that enable a smarter distributed energy world. The company’s 
suite of flexibility management applications allows utilities, electricity retailers, renewable energy 
project developers and energy service providers to deliver clean, a�ordable and reliable energy by 
managing networked distributed energy resources (DERs) in real time and at scale. AutoGrid applica-
tions are built on the AutoGrid Energy Internet PlatformTM (EIPTM), with patented Predictive 
ControlsTM technology to monitor, predict, optimize and control millions of distributed assets 
connected across global energy networks. AutoGrid has more than 2,500 megawatts of DERs under 
contract with more than 30 leading energy companies around the world.

COMPANY

 •
 •
 •

 •
 •

 •
 •

 •
 
 •
 •
 •
 •
 •



TIKO

16

SOLUTION
The tiko solution obtained a prequalification by the 
French grid, RTE, in early 2017. After this certification, 
the deployment of the tiko solution was allowed and 
provided insight on the typical heating systems beha-
viour in France and customers' expectations. Following 
an open and shared analysis, tiko decided to adapt its 
system and developed a decentralised solution, increa-
sing end users' benefits by adding to the existing 
heating control capabilities a true multi-room tempe-
rature control solution, compatible with the system 
initially deployed and compliant with the grid prequali-
fication.

INCREASING END USER COMFORT VALUE 
PROPOSITION

BENEFITS
This decentralised solution o�ers a brand new "plug-in" concept for its control device that allows to reduce the installa-
tion time - and thus Capex - as well as to optimise for Direct Energie the product maintenance along its entire lifeti-
me.
This will be deployed by Direct Energie throughout 2018. It will bring possibly the best-in-class multi-room tempera-
ture control on the market to Direct Energie's end users, while financing such system through the sale of R1 to RTE, 
the French grid.

COMPANY
tiko Energy Solutions (formerly Swisscom Energy Solutions) was founded in September 2012 as a Joint 
Venture between Swisscom Ltd. and the utility in Graubünden Repower. The company develops solutions for 
the Swiss and international energy industry. Its tiko platform brings together the power of a Virtual Power 
Plant (VPP) and an award-winning Smart Home Energy Management system designed to connect together 
Residential and SME assets. With its active VPP deployments, tiko is one of the biggest real-time Smart 
Grids in the world.

OPPORTUNITY
Direct Energie's challenge was to di�erentiate themselves through innovation on a competitive market, thanks to an 
innovative business model. The business model tiko Energy Solutions proposed delivers added value to their custo-
mers, proposing them to  gain transparency through the remote control of their heating systems, while financing such 
systems through the sale of Frequency Containment Reserve (R1) to RTE, the French grid. For its deployment, the 
tiko solution  required a prequalification by RTE.

tiko supported Direct Energie, the French international electric utility company, in its desire to differentiate its portfolio 
thanks to an innovative business model.
tiko put in place a solution that enables Direct Energie to offer its clients an award-winning Smart Home Energy Manage-
ment system designed to connect together Residential and SME assets while financing such system through the sale of 
Frequency Containment Reserve (R1) to RTE, the French Grid. The tiko Smart Grid in France has thus been prequalified 
in France in 2017.
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BENEFITS
Participating consumers save energy and reduce their bill  whatever their retailer or price scheme is. This is free of 
charge for them because flexibility benefits the grid and, ultimately, via the wholesale markets, it benefits all consu-
mers. Demand control as operated by Voltalis means consumption can be reduced on request, to avoid CO₂ emis-
sions, grid congestions, and also the costs of peak power plants – i.e. it reduces costs for all suppliers and ultimately all 
consumers. Furthermore, making demand flexible when needed is a way to make a better use of all resources, particu-
larly of renewables, thus easing their development and making them more e�cient.
Consumers are happy to participate and to engage peers to adopt this innovation: they say they find it simple and fair, 
a straightforward and smart move to protect the planet together, not to mention an easy way to save energy and thus 
reduce their bill. 400 partners (local communities, associations, municipalities, property managers, companies 
concerned with protecting the planet) have already spread the word so that all willing consumers may volunteer to 
participate and obtain their box. 
However, there is no miracle: this will happen now provided markets open to Demand Response as an alternative to 
generation, i.e. enable aggregators to invest and generate revenues by participating in the markets – and thus benefit 
all downstream stakeholders: consumers who participate because they save energy; and all retailers and consumers, 
because overall costs will be lower.
According to the IEA, smart demand response could provide 185 GW of system flexibility and save USD 270 billion 
of investment in new electricity infrastructure worldwide. In the residential sector alone, 1 billion households and 11 
billion smart appliances could actively participate in interconnected electricity systems thanks to solutions of demand 
control as already operated by Voltalis.

OPPORTUNITY

SOLUTION

Any consumer with flexible appliances, such as electric heating or cooling, water boilers or electric vehicles, may 
volunteer to engage this flexibility into the energy transition. Households may deliver a couple of kilowatts each, so 
that 100,000 consumers together are a wDR network of 3-500 MW.

Voltalis provides its solution free of charge 
and recoups its costs by selling flexibility in 
wholesale electricity markets. On request 
from interested households, Voltalis sends 
an electrician to install a box at home, thus 
making it smart and interconnected with 
others. Flexible appliances are monitored 
and controlled remotely in order to reduce 
and optimise the consumption of each 
home individually and globally, taking into 
account the needs of the grid. The 
solution is totally transparent for the 
consumer: he may take back control any 
time using an ad hoc button on the box, 
and he can monitor his consumption and 
participation in real time via his personal 
account on the platform.

100.000 HOUSEHOLDS ALREADY JOINED DEMAND 
CONTROL FOR ENERGY TRANSITION
100,000 households participate, free of charge, in widespread demand response (wDR) in France and in several other 
Member States. Together with Voltalis, they provide flexibility to ease the energy transition: save energy, reduce their bill, 
the cost of electricity for all, volatility and facilitate the efficient use of renewables. This will grow to millions of households 
and billions of savings throughout Europe when markets fully open to wDR as an alternative to generation.

Voltalis is the leading European aggregator for small consumers, including households. The company was 
qualified to deliver balancing services to the French TSO as early as 2008, and later entered all markets in 
France, started developing in Europe and abroad.

COMPANY
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The main barriers to Energy Performance Contracting (EPC) and Energy Service Companies (ESCO) market uptake are 
access to Third Party Finance (TPF) and their ability to sell projects to end clients. To overcome them, Joule Assets Europe 
has developed a holistic platform and set of services, eQuad, which facilitates the matching of viable energy efficiency 
and renewables projects to finance. This in turn has numerous benefits to the energy system, including increased project 
uptake and the growth of small ESCOs, lowered CO₂ emissions and increased flow of capital towards sustainable invest-
ments.

EPC AND ESCO BUSINESS MODEL UPTAKE THROUGH 
BETTER ACCESS TO THIRD PARTY FINANCE

OPPORTUNITY
All of Joule’s investor network of around 30 funds have identified that the success rate of real investment in projects 
reviewed is very low – about 5-10%. This means that 90-95% of potential energy e�ciency and renewable generation 
projects are not getting financed or have to go through multiple rejection processes prior to accessing finance.  This is 
expensive for both the funds (which review 20 projects for every 1 financed) and the ESCOs. 
A project may have di�culty accessing finance because it is not well prepared to meet the investor’s criteria, such as 
size, location, or an inappropriate client contract, an unclear financial model, lack of guarantees or maintenance and 
operation plan, an inappropriate client contract, etc.
Proven Lighting, a family run Irish company providing LED lighting solutions to industrial customers, experienced this 
di�culty. In order to increase its competitiveness, Proven Lighting wanted to change business model to 
Lighting-as-a-Service (LaaS), requiring to cover the finance for technology, installation and maintenance. Proven 
Lighting first went to their local Irish bank, but quickly realized that they would not be able to set up a sustainable finan-
ce solution for this model as the financing would be carried out on a one-o� basis and would be treated on-balance 
sheet, ultimately limiting the number of projects they could take on at any one time. Furthermore, the bank loan did 
nothing in the way of creating a convincing sale. Having established a pipeline of £370k of 5 individual LED projects 
for the industrial and agricultural sector in the UK, Proven Lighting was at risk of not completing their sales or develo-
ping their new LaaS model.

To address these barriers, Joule Assets Europe used eQuad to perform a financial analysis and due diligence on Proven 
Lighting’s project pipeline. Joule also reviewed Proven Lighting’s client contract to eliminate potential investment risks, 
and then presented Proven Lighting’s case to investors within the eQuad network. Within 1 week of sending projects 
out, the ideal investor for Proven Lighting was identified and the parties moved onto structuring an o�-balance sheet 
finance deal in the form of a Special Purpose Vehicle (SPV).

SOLUTION

Joule Assets Europe (“Joule”) provides financing solutions and strategic support for Energy Reduction 
Assets, including energy e�ciency, distributed renewables, storage, and building control measures. 
Joule’s online platform, eQuad, provides access to third-party project valuation, performance insuran-
ce, project certification, due diligence, and introductions to prequalified capital sources in the form of 
o�-balance sheet financing.

COMPANY

BENEFITS
Through eQuad, Proven 
Lighting was able to turn their 
£370k pipeline into a portfo-
lio of bankable projects for 
investors with minimal risks, 
and access the best finance 
for their business case. Within 
less than a quarter, the com-
pany had made a deal for a £5 
million SPV with an investor, 
enabling them to implement 
their pipeline, to finance 
future projects, and thus to 
market a fully viable LaaS 
solution.

JOULE ASSETS
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OPPORTUNITY
97% of all European buildings need to be upgraded and the renovation rate must increase from 1% to 3 % to meet the 
2030 energy and climate goals. This cannot be reached without mobilising significant private investment in homes 
and commercial buildings. At the same time, home renovation can be stressful, expensive and di�cult. EuroPACE 
was designed to make renovation easy, fast and reliable for all Europeans. Empowered and active consumers who can 
make better energy choices are key in reaching the EU climate and energy goals.

SOLUTION

BENEFITS
EuroPACE aims at boosting energy performance investment in existing buildings, ranging from homes to o�ces, 
hotels, multi-family and mixed-use properties. Each Euro invested in building renovations results in societal and 
economic benefits, including job creation and climate change abatement.

COMPANY
GNE Finance is a Sustainable Investments Advisory Group focused exclusively on Climate-Aligned 
Initiatives. GNE Finance o�ers the following services: origination & advisory, financial structuring & 
management, and public & private financial blending for programs and instruments with a clearly 
defined and attractive Triple Bottom Line. GNE Finance targets investment initiatives and projects that 
focus on optimizing the way energy is produced, stored distributed and consumed in a financially sound 
and robust way.

EuroPACE is an innovative building improvement platform that aims to make home renovation a simple, digital and 
reliable process through a one-stop-shop structure that offers technical assistance to homeowners as well as affordable 
and long-term financing. EuroPACE is an instrument for economic development and job creation for cities and regions. 
At the same time, it is a secure scalable investment product that can be a source of green bonds.

EUROPACE: INTEGRATED BUILDING IMPROVEMENT 
PLATFORM

EuroPACE is a local program that assists homeowners to finance the renovation of their homes including a wide range 
of improvements related to energy e�ciency, renewable energy, accessibility and water consumption. 
EuroPACE provides homeowners with a combination of technical assistance to make the process easier, faster and 
more reliable, while also o�ering 100% financing repaid with a�ordable and personalised terms. The first EuroPACE 
program is being pioneered in the city of Olot in Spain and a program development is in progress in the Basque Coun-
try.
The concept of EuroPACE is inspired by the success of the PACE (Property Assessed Clean Energy) program which 
was launched in California in 2008 and builds on the tax-financing mechanism. On-tax financing is an innovative 
financing scheme used to collect the repayment for money that was lent for investments in building improvements 
that meet a ‘valid public purpose’, e.g. save energy or produce renewable energy, water conservation upgrades... 
Typically, investors lend money for retrofits up-front and then get repaid regularly through an additional charge on a 
property-related tax bill.
The EuroPACE model has the following characteristics: 

•  It covers up to 100% of a project’s hard and soft costs;
•  It o�ers technical support to homeowners throughout the full project journey;
•  Financing can be extended to up to 20 years in line with useful life of the improvement; 
•  It can be combined with utility, local, state incentive programmes, subsidies and grants;
•  Financing may stay with the property, not an individual in case of sale, and is repaid regularly with property-related  
tataxes. 
• Investors have a secure, low-risk, long-term product and can o�er a�ordable rates.

GNE FINANCE
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