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9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ 
This report is the 3rd official deliverable of H2020-GA-863876-FLEXGRID project dealing with 
the market analysis and initial business modelling as well as with the assessment of the 
required data management, dissemination, communication and exploitation plans of the 
project. Based on the results from the first 6 months of the ǇǊƻƧŜŎǘΩǎ ŘǳǊŀǘƛƻƴΣ 5ŜƭƛǾŜǊŀōƭŜ 
8.1 (D8.1) elaborates on the architecture design, business-ǊŜƭŀǘŜŘ ǳǎŜ ŎŀǎŜǎΩ ŀƴŀƭȅǎƛǎ ŀƴŘ 
technical specifications work that has already been done. FLEXGRID is a pure research project 
and its implementation is based on integrating targeted intelligence in already existing S/W 
toolkits and applications, which have been developed in other successful H2020 projects. The 
main FLEXGRID objective is to provide proof-of-concept results (up to TRL 5-6) that proposed 
advanced mathemŀǘƛŎŀƭ ƳƻŘŜƭǎ ŀƴŘ ŀƭƎƻǊƛǘƘƳǎ Ŏŀƴ ŎƻƴǎƛŘŜǊŀōƭȅ ŜƴƘŀƴŎŜ ǘƘŜ ǎƳŀǊǘ ƎǊƛŘΩǎ 
operation and the business of several market stakeholders.  
 
As documented in D2.2 (Month 6), the FLEXGRID S/W ŀǊŎƘƛǘŜŎǘǳǊŜ ƛǎ άƳƻŘǳƭŀǊ ōȅ ŘŜǎƛƎƴέ ƛƴ 
order for all subsystems (i.e. core Automated Trading Platform - ATP deployed by ETRA, 
Automated Flexibility Aggregation Toolkit - AFAT deployed by ICCS and UCY, CƭŜȄ{ǳǇǇƭƛŜǊΩǎ 
Toolkit - FST deployed by UNIZG-FER and Distribution Flexibility Market Clearing Toolkit - 
FMCT deployed by DTU) to be potentially exploitable as stand-alone commercial products (in 
ǘƘŜ ŦƻǊƳ ƻŦ {κ² άǇƭǳƎ-ƛƴǎέύ in the future. The technical APIs for the interaction between the 
various subsystems/modules have been appropriately designed in a way that any possible 
combinations of FLEXGRID modules to be commercially exploitable in the future (e.g. ATP 
with AFAT as one single product, ATP with FMCT as another one, ATP with FST and FMCT as 
another one, etc.). Moreover, each novel service provided by each S/W toolkit can be easily 
sold individually or together with any other combination of services from other toolkits, too. 
This strategic decision at the design phase provides the flexibility to the consortium to decide 
how to prioritize its dissemination, communication and further exploitation activities 
towards commercialization. Of course, the default choice and ultimate objective of the 
consortium is to fully integrate all 4 major modules/subsystems into one single FLEXGRID 
S/W platform in the context of WP6 work. 
 
D8.1 aims at providing a clear roadmap towards achieving the ultimate goal of the project, 
which is the best possible commercialization of FLEXGRID products and services after the end 
ƻŦ ǇǊƻƧŜŎǘΩǎ ƭƛfetime as well as the publication of its proof-of-concept scientific results in top-
tier publications. There are clear inter-relations between the market analysis/business 
modelling activities with the respective planning of data management, dissemination, 
communication and exploitation activities. These inter-relations are extensively described 
throughout this deliverable, whose scope is thus much larger than a classic ORDP-type 
deliverable of an EU H2020 project. 
 
The structure of the deliverable is the following: 
/ƘŀǇǘŜǊ м ƛƴŎƭǳŘŜǎ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ ǘƻŘŀȅΩǎ ƳŀǊƪŜǘǎΣ ǘƻ ǿƘƛŎƘ FLEXGRID aims at offering its 
innovative products and services. The expected impact points of the new innovations and 
applications generated by FLEXGRID are also analysed. Furthermore, all the EU legislation 
ŀōƻǳǘ ŦƭŜȄƛōƛƭƛǘȅ ƳŀǊƪŜǘǎΩ ƻǇŜǊŀǘƛƻƴΣ ŦƭŜȄƛōƛƭƛǘȅ ǎŜǊǾƛŎŜǎΩ ǇǊƻǾƛǎƛƻƴƛƴƎ ŀƴŘ ǘƘŜ ǊƻƭŜ ƻŦ ŜȄƛǎǘƛƴƎ 
and new market stakeholders are described in a sententious manner.  
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Chapter 2 presents an initial business modelling and a long list of value propositions by using 
the Business Model Canvas (BMC) tool and the Value Proposition Canvas (VPC) tool 
correspondingly. Moreover, a SWOT (Strengths ς Weaknesses ς Opportunities - Threats) 
analysis takes place for all proposed FLEXGRID innovations. 
 
In chapter 3, the Data Management Plan of the project is described dealing with all the 
concerns about the treatment of the data involved in the whole project lifecycle and has been 
structured in compliance with the guidelines and the template conveyed by the European 
Commission. The main aspects that have been considered in the Data Management Plan 
(DMP), for each of the data set identified in the project are the following: a) types of data 
generated, collected or processed, b) standards used to manage data, c) data exploitation 
methodology, d) accessibility to data produced by the project, e) data dissemination level, 
and f) data preservation and re-use. Finally, data security and ethics requirements have been 
thoroughly described.  
 
Chapter 4 includes the FLEXGRID ŘƛǎǎŜƳƛƴŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΩ ǇƭŀƴΦ 9ƛƎƘǘ όуύ 
main categories of related activities have been identified, namely: a) academia-oriented 
publications and events, b) organization and participation in major international events, c) 
industry-oriented communication activities, d) open access reports, data and software, e) 
communication of FLEXGRID products to interested stakeholders, f) training activities and 
academic dissemination, g), cooperation and mutual dissemination activities with other 
related EU projects, and h) other general public dissemination actions. It should be noted 
that general dissemination activities are separated with communication activities in the 
sense that the latter are closely inter-related with the exploitation ŀŎǘƛǾƛǘƛŜǎΩ Ǉƭŀƴ ǇǊŜǎŜƴǘŜŘ 
in chapter 5 (e.g. communication with specific customer segment and business stakeholders). 
 
In chapter 5, the FLEXGRID ŜȄǇƭƻƛǘŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΩ Ǉƭŀƴ ƛǎ ǇǊŜǎŜƴǘŜŘ ōƻǘƘ ŦǊƻƳ άǎȅǎǘŜƳ ŀǎ ŀ 
ǿƘƻƭŜέ ŀƴŘ άǇŜǊ ǇŀǊǘƴŜǊέ ǇŜǊǎǇŜŎǘƛǾŜǎΦ CƻǊ ŜŀŎƘ ƻƴŜ ƻŦ ǘƘŜ FLEXGRIDΩǎ ŜȄǇƭƻƛǘŀōƭŜ ŀǎǎŜǘǎΣ 
ŦƻǳǊ όпύ ǎǳōǎŜŎǘƛƻƴǎ ŀǊŜ ǇǊƻǾƛŘŜŘ ǎǘŀǘƛƴƎ ǘƘŜ ŀǎǎŜǘΩǎΥ ŀύ ŘŜǎŎǊƛǇǘƛƻƴΣ ōύ Ƴŀƛƴ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎΣ 
c) innovation aspects, and d) target groups. We consider that each asset can be individually 
exploited by the partner that develops it. However, the strategy of FLEXGRID is to integrate 
all 4 exploitable assets into one single FLEXGRID S/W platform in order to maximize its 
commercial/business impact and offer respective benefits and added value/background 
ƪƴƻǿƭŜŘƎŜ ǘƻ ŀƭƭ ǇŀǊǘƴŜǊǎ ŀŦǘŜǊ ǘƘŜ ŜƴŘ ƻŦ ǇǊƻƧŜŎǘΩǎ ƭƛŦŜǘƛƳŜΦ 
 
Finally, chapter 6 concludes the report and summarizes the major action points of the 
consortium for the upcoming months, while chapter 7 includes Protection of Personal Data 
(POPD) declarations from involved key partners. 
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м  aŀǊƪŜǘ ŀƴŀƭȅǎƛǎ ŀƴŘ ŜȄǇŜŎǘŜŘ ƛƳǇŀŎǘ ƻŦ 
C[9·DwL5Ωǎ ƛƴƴƻǾŀǘƛƻƴǎ  

The main focus of this section is first on conducting an extensive market analysis on key 
aspects connected with FLEXGRID project, analysing existing knowledge on various market 
projects and business models related to energy flexibility innovations. Secondly, an EU wide 
legislation connecting directly or indirectly with FLEXGRID projectΩǎ scope is discussed, and 
finally the expected impact of project innovation (discussed also previously in D2.1) is 
mentioned as well as its contribution to energy ecosystem. 

A number of energy flexibility market projects have been proposed to address the high 
penetration of Renewable Energy Sources (RES) on electric grids providing thus grid 
operators (i.e. DSOs and TSOs) options to purchase flexibility services from resources like 
Distributed Generation (DG), Demand Response (DR) and storage in a market-based 
sequence. Concepts from research projects are being tested in demonstration pilots and 
flexibility markets are moving towards commercial operation1 . Thus, it is important to 
provide a picture of the latest developments in this area, to understand the market, where 
the FLEXGRID project will bring impact. 
 
FLEXGRID deliverable D2.1 outlines an overview of energy flexibility market proposals and 
pilots in the EU and explores some of the research areas in some of the more advanced ς or 
pioneering ς energy flexibility market projects. The following section builds on this overview 
to give an updated picture of the latest advancements in energy flexibility market projects, 
both in research and commercial operation, while exploring specific topics of interest for the 
FLEXGRID project. These topics include: 

i) Latest commercial and research advancement in Distributed-Level Flexibility Markets 
(DLFMs) at the electrical distribution network level  

ii) Planning and integrated optimization of flexibility assets (FlexAssets) 
iii) Multi-period robust and scalable OPF algorithms 
iv) Advanced interaction among energy sector stakeholders 
v) Advanced Business Models (BMs) for modern ESPs 
vi) Data commercialization APIs from open/linked applications in ICT sector 

 

1.1.1 Latest commercial and research advancement in distributed-level flexibility markets 
at the electrical distribution network level 

There are currently a multitude of projects, which make attempts to address the challenges 
posed by increased penetration of RES and electrification at the distribution grid level. 
Previous deliverable D2.1 has provided an overview of some of the most prominent projects 
and related design challenges. While all projects have an explicit aim to provide a venue (or 
else online marketplace), where DSOs can procure flexibility, TSO-DSO coordination schemes 
are still mostly at trial stage and is more the focus of larger-scale R&I projects. 

 
1 Radecke, Julia; Hefele, Joseph; Hirth, Lion (2019): Markets for Local Flexibility in Distribution Networks, ZBW 
ς Leibniz Information Centre for Economics, Kiel, Hamburg. 



 11 

 
Commercial projects:  
The main focus of commercial projects is to provide products and services for handling 
network congestions at the distribution grid level. To this end, all projects offer either long-
term (usually in the form of capacity products) or short-term (either capacity or power) 
products or a combination of both to DSOs, who act (for the time being) as single buyers2. 
Although some projects, like NODES, plan to propagate flexibility offers to adjacent TSO 
markets (e.g. balancing), there is currently no market design, which implemented clear rules 
on TSO-DSO coordination, although basic concepts exist. 
 
Product offerings will also depend on national and EU regulation, while Art. 32 of the Clean 
Energy Package (CEP) e-Directive opens up opportunities for experimentation at national 
level. However, it remains to be seen whether NRAs will allow DSOs (being regulated natural 
monopolies) to procure energy in a competitive market landscape. Legislators in Germany 
are opening up for this possibility by requiring DSOs to manage their own balance group for 
re-dispatch volumes (mainly used for curtailing RES) and allowing them to procure the 
necessary balancing energy at the trading venues of NEMOs3.   
 
An addition to varying approaches regarding products and services, there are also differences 
with regards to financial settlement offered by the platforms. While Enera, NODES and Piclo 
will earn revenue from their customers through fees, GOPACS regards itself as an 
ƛƴǘŜǊƳŜŘƛŀǊȅ ǊŀǘƘŜǊ ǘƘŀƴ ŀ ƳŀǊƪŜǘ ǇƭŀǘŦƻǊƳ ǿƛǘƘ ǎŜǘǘƭŜƳŜƴǘ ǘŀƪƛƴƎ ǇƭŀŎŜ ŀǘ 9¢t!Ωǎ ƛƴǘǊŀday 
market platform. It needs to be emphasized that all commercial projects are still at very early 
stages. There is no certainty that Member States will endorse market-based congestion 
management as the preferred solution. This will, naturally, greatly influence the commercial 
success of flexibility marketplaces4.  
 
An alternative business case to offering market-based congestion management could be to 
offer frequency or voltage related products and/or services to TSOs. Managing constraints in 
distribution and transmission networks is only one of the many technical scarcities that 
system operators are confronted with5. New markets may offer an alternative solution for 
procuring new system services, given that providers are able to meet the technical 
requirements of system operators and that a minimum level of competition can be reached. 
 
R&D projects: 
As part of the Horizon 2020 project Interflex, a field-tested ecosystem architecture based on 
an open market for energy flexibility is presented to enable Distribution System Operators to 
procure flexibility for congestion management. In this architecture, flexibility can be 
monetized in multiple ways, for example by trading it on the energy markets or by selling it 

 
2  https://www.smarten.eu/wp-content/uploads/2019/09/20190903-smartEn-Flexibility-Markets-Position-
Paper-Final.pdf 
3https://www.bmwi.de/Redaktion/DE/Downloads/Gesetz/gesetz-zur-beschleunigung-des-
energieleitungsausbaus.pdf?__blob=publicationFile&v=2 
4 The German Federal Ministry for Economic Affairs and Energy has published a study which dismisses market-
based redispatch as proposed by Art. 13 of e-Regulation 2019/943, see  
https://www.bmwi.de/Redaktion/EN/Publikationen/Studien/future-redispatch-procurement-in-
germany.pdf?__blob=publicationFile&v=2  
5 https://eu-sysflex.com/wp-content/uploads/2019/08/D3.1_Final_Submitted.pdf p. 22 ff. 

https://nodesmarket.com/
https://projekt-enera.de/
https://nodesmarket.com/
https://picloflex.com/
https://en.gopacs.eu/
https://interflex-h2020.com/
https://www.smarten.eu/wp-content/uploads/2019/09/20190903-smartEn-Flexibility-Markets-Position-Paper-Final.pdf
https://www.smarten.eu/wp-content/uploads/2019/09/20190903-smartEn-Flexibility-Markets-Position-Paper-Final.pdf
https://www.bmwi.de/Redaktion/DE/Downloads/Gesetz/gesetz-zur-beschleunigung-des-energieleitungsausbaus.pdf?__blob=publicationFile&v=2
https://www.bmwi.de/Redaktion/DE/Downloads/Gesetz/gesetz-zur-beschleunigung-des-energieleitungsausbaus.pdf?__blob=publicationFile&v=2
https://www.bmwi.de/Redaktion/EN/Publikationen/Studien/future-redispatch-procurement-in-germany.pdf?__blob=publicationFile&v=2
https://www.bmwi.de/Redaktion/EN/Publikationen/Studien/future-redispatch-procurement-in-germany.pdf?__blob=publicationFile&v=2
https://eu-sysflex.com/wp-content/uploads/2019/08/D3.1_Final_Submitted.pdf
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to a DSO for congestion management. Allowing flexibility to be used for multiple purposes 
results in a higher value which strengthens the, currently quite weak, business case of parties 
that aggregate flexibility of many energy resources. As a result, the use of flexibility for 
congestion management is more likely to be commercially feasible, so delaying or deferring 
grid investments. A key feature of this architecture is that it uses existing (open) standards 
for communication between the different parties, preventing vendor lock-in and hence 
allowing an open market for congestion management services. The architecture covers the 
trading and dispatch of flexibility, as well as settlement6.  
 
The INTERRFACE project develops an interface between transmission and distribution system 
operators (TSOs and DSOs) and their customer in order to allow seamless integration and 
efficient use of renewable energy in the electricity grid. INTERRFACE creates a common 
architecture that connects market platforms to establish a seamless pan-European electricity 
exchange linking wholesale and retail markets and allows all electricity market players to 
trade and procure energy services in a transparent and non-discriminatory way. Another 
relevant objective is to drive collaboration in the procurement of grid services by TSOs and 
DSOs, and to create strong incentives to connected customers, by improving market signals 
and allowing them to procure services based on specific locations and grid conditions. 
 
The purpose of CoordiNet is to establish different collaboration schemes between 
transmission system operators (TSOs), distribution system operators (DSOs) and consumers 
to contribute to the development of a smart, secure and more resilient energy system. 
Special emphasis will be on the analysis and definition of flexibility in the grid at every voltage 
level ranging from the TSO and DSO domain to consumer participation. The CoordiNet project 
aims to demonstrate how DSOs and TSOs shall act in a coordinated manner and use the same 
pool of resources to procure grid services in the most reliable and efficient way through the 
ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ƭŀǊƎŜ ǎŎŀƭŜ ά¢{h-DSO-/ƻƴǎǳƳŜǊέ demonstrations, in cooperation with 
market participants (and end users).  
 
As part of the INVADE H2020 project, a general description of local flexibility markets as a 
market-based management mechanism for aggregators is presented. The focus is on the 
flexibility framework to enable multiple participants to compete for selling or buying 
flexibility. In this framework, the aggregator acts as a local market operator and supervises 
flexibility transactions of the local energy community. Local market participation is voluntary. 
This work presents needed interactions between all local market stakeholders, the 
corresponding inputs and outputs of local market operation algorithms from participants and 
a case study to highlight the application of the local flexibility market in three use case 
scenarios7. 
 
By providing incentives for all players, EMPOWER exploits the flexibility that the electricity 
distribution network offers to its users. The project enables the establishment and operation 
of local energy cooperatives that can manage renewable energy resources and serve 
community members, while operating in an open, competitive market environment. It puts 
coordinated prosumers into the centre of future local power market design. 

 
6 (https://www.cired-repository.org/bitstream/handle/20.500.12455/664/CIRED%202019%20-

%201959.pdf?sequence=1) 
7 https://www.mdpi.com/1996-1073/11/4/822 

http://www.interrface.eu/content/home
https://coordinet-project.eu/projects/coordinet
https://h2020invade.eu/
http://empowerh2020.eu/
https://www.cired-repository.org/bitstream/handle/20.500.12455/664/CIRED%202019%20-%201959.pdf?sequence=1
https://www.cired-repository.org/bitstream/handle/20.500.12455/664/CIRED%202019%20-%201959.pdf?sequence=1
https://www.mdpi.com/1996-1073/11/4/822
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FLEXGRID aims at developing a novel S/W platform, which will serve as an online 
marketplace operated by a Flexibility Market Operator (FMO), providing innovative 
energy services to various intelligent market stakeholders from both the FlexDemand 
and FlexSupply sides. This platform will be based on S/W prototypes that belong to 
ŎƻƴǎƻǊǘƛǳƳ ǇŀǊǘƴŜǊǎΩ ǇƻǊǘŦƻƭƛƻ ǎǳŎƘ ŀǎ bh59{ ǇƭŀǘŦƻǊƳ ŀƴŘ ²L{9DwL5 {κ² ŀǇǇƭƛŎŀǘƛƻƴǎ 
targeted to DSOs (i.e. WG Cockpit), ESPs (i.e. WISECORP) and aggregators (i.e. 
WISECOOP).  

 

1.1.2 Planning and integrated optimization of flexibility  assets 

The Flexibility Assets providing flexibility include battery energy storage systems (BESSs), 
electric vehicles (EV), heat pumps and various other Distributed Energy Resources (DERs) and 
their coordinated optimisation add a dimension to the challenge, particularly at distribution 
network level. An efficient planning and integration of FlexAssets can lead to significant 
reduction in network congestion and increase the profits/cost savings of the various 
stakeholders in the Distribution Level Flexibility Market (DLFM).  
 
Commercial projects:  
On the flexibility supply (FlexSupply) side, all commercial projects are relying on customers 
that are already active in existing energy markets. Offering location specific flexibility requires 
new approaches with regards to spatial and temporal portfolio optimization.  
 
Different commercial projects use different mechanisms for planning and integration of 
flexibility assets. Piclo improves utilization of flexibility assets by creating active competitions 
during the trial. Piclo planning of flexibility assets includes creating heat map areas of 
network congestion and the data gathered from the platform can be used to justify 
investment in specific locations. Based on this, Piclo is able to accelerate the process of 
matching assets with competitions amongst a high number of flex assets that can propose 
services on the platform8.  
 
GOPACS/ETPA uses locational tags that are provided by flexibility providers. There are no 
static geographical zones defined in ETPA. Instead, GOPACS identifies through its algorithm 
which assets offer the cheapest solution to solve congestion. Currently now, only flexible 
assets connected to the transmission grid are active on GOPACS. In the near future, DSO 
connected assets at lower voltage levels are also expected to participate.  
 
The NODES platform conducts different offers with the same underlying assets for the 
flexibility providers (Aggregators, ESPs etc.) according to the price signals within geographical 
zones which are defined by the DSOs. The flexibility providers have FlexContracts with the 
asset owners in place, and technology that makes it possible to activate the flexibility using 
the Distributed Flexibility Assets (DFAs) provided usually by end energy prosumers. The 
flexibility providers can also differentiate their offers depending on the geographical zones 
they are included in. 
 

 
8 https://piclo.energy/publications/Piclo+Flex+-+Flexibility+and+Visibility.pdf 

https://picloflex.com/
https://en.gopacs.eu/
https://nodesmarket.com/
https://piclo.energy/publications/Piclo+Flex+-+Flexibility+and+Visibility.pdf
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Enera uses locational orderbooks to centralize flexibility offers that can be used by network 
operators to alleviate congestions9. 
 
Temporal optimization depends on the chosen market sequence by flexibility marketplaces 
and their interplay with existing short-term markets like day-ahead, intraday and balancing. 
Independent aggregators and ESPs without balance responsibility party (BRP) are important 
potential customers providing DR services. One of the main challenges with these actors (and 
for marketplaces) is how to handle imbalances incurred through flexibility activations. Some 
platforms (e.g. GOPACS/ETPA) require their participants to be BRPs, effectively leading to a 
transfer of energy between counterparties. NODES offer short-term capacity products (i.e. 
ϵκa²κƘύ ŀƴŘ ŀƴ ŀŘŘ-on gateway service to the intraday market for balancing BRP portfolios. 
Both solutions require that transactions are executed and scheduled to TSOs within their 
notification deadline. This typically restricts transactions from being completed in real-time. 
 
R&D projects: 
Two approaches, e.g., integrated approach and market approach, have been developed and 
trialled in the Interflex project to mobilise different flexibility sources. Within the integrated 
approach, the DSOs as the flexibility operator or aggregator can directly manage residential 
and generation assets through different platform, for instance, Smart Grid Hub (SGH) 
platform and Demand Side Response (DSR) platform. For the market approach, the DSOs can 
procure flexibility from market stakeholders, e.g., aggregators, consumers, generators, etc.  
¢ƘŜ 5{h ǊŜǉǳŜǎǘǎ ŦƭŜȄƛōƛƭƛǘƛŜǎΩ ŀŎǘƛǾŀǘƛƻƴǎ ǘƘǊƻǳƎƘ ΨŎƻƳƳŜǊŎƛŀƭΩ ŀƎƎǊŜƎŀǘƻǊǎΣ ǿƘƻ Ŏŀƴ ōŜ 
ŎƻƴǘǊŀŎǘǳŀƭƭȅ ƭƛƴƪŜŘ ǘƻ ƻƴŜ ƻǊ ǎŜǾŜǊŀƭ ΨǘŜŎƘƴƛŎŀƭΩ ŀƎƎǊŜƎŀǘƻǊǎ ǿƘƛŎƘ ƻǇŜǊŀǘŜ ǎŜǾŜǊŀƭ ŀǎǎŜǘǎ 
with their own platform (optimisation of asset portfolio)10. 
 

Algorithms using machine learning are also widely deployed in R&D projects to aid in 
optimizing the flexibility assets, for instance, the ongoing EU horizon 2020 project 
INTERRFACE. Here, a combination of blockchain and machine learning technologies to 
activate resources locally an in cross-border collaboration help in flexibility services for 
system balancing. Additionally, the project uses dynamic pricing to solve congestions and 
balancing, while optimising the use of interconnectors between the actors of the power 
system11.  
 

In the EMPOWER project, a centralized ICT platform uses machine learning to forecast all 
FlexAssets. The centralised ICT platform considers uncertainties in a more efficient way than 
with a distributed approach, where it distinguishes flexible and inflexible assets and 
estimates the status of flexible assets considering physical and contractual constraints. The 
local flexibility market algorithm is shown in Figure 112. 

 
9 https://w ww.ewe.com/en/media/press-releases/2018/02/enera-project-ewe-and-epex-spot-to-create-local-
market-platform-to-relieve-grid-congestions-ewe-ag 
10 Dumbs, C., Jarry, G., Willems, M., Gross, T., Larsen, A. and Wagner, T., 2019. Market models for local flexibility 
ǇǊƻŎǳǊŜƳŜƴǘΥ LƴǘŜǊCƭŜȄΩŜȄǇŜǊƛŜƴŎŜ ŀƴŘ Ƴŀƛƴ ŎƘŀƭƭŜƴƎŜǎΦ 
11 http://www.interrface.eu/Demo-Areas 
12 Olivella-Rosell, P., Lloret-Gallego, P., Munné-Collado, Í., Villafafila-Robles, R., Sumper, A., Ottessen, S.Ø., 
Rajasekharan, J. and Bremdal, B.A., 2018. Local flexibility market design for aggregators providing multiple 
flexibility services at distribution network level. Energies, 11(4), p.822. 

https://www.usef.energy/implementations/enera/
https://gopacs.eu/
https://interflex-h2020.com/
http://empowerproject.eu/
https://www.ewe.com/en/media/press-releases/2018/02/enera-project-ewe-and-epex-spot-to-create-local-market-platform-to-relieve-grid-congestions-ewe-ag
https://www.ewe.com/en/media/press-releases/2018/02/enera-project-ewe-and-epex-spot-to-create-local-market-platform-to-relieve-grid-congestions-ewe-ag
http://www.interrface.eu/Demo-Areas
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Figure 1: Local flexibility market algorithm of EMPOWER project  

 
Two different interface mechanisms between BRP and DSO: capacity versus control based 
signals, have been introduced by the EU Horizon 2020 INVADE project13. Within the capacity-
based signal mechanisms, the DSO and BRP algorithms define their requests based on the 
risk from the non-ŦƭŜȄƛōƭŜ ŀǎǎŜǘǎΩ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ ƳŀǊƪŜǘ ƻǇŜǊŀǘƻǊ όCahύ 
takes the responsibility to control all assets to perform within a certain limit and monitor 
non-flexible assets aggregately through the integrated INVADE platform. 
 

FLEXGRID will develop advanced mathematical models and algorithms regarding the 
optimization of various types of heterogeneous FlexAssets and their integrated 
management in order to provide advanceŘ ŜƴŜǊƎȅ ǎŜǊǾƛŎŜǎΩ ǇƭŀƴƴƛƴƎ ŀƴŘ ƻǇŜǊŀǘƛƻƴ 
services to ESPs/aggregators (i.e. FlexSupplier companies). 

 

1.1.3 Multi -period robust and scalable OPF algorithms 

To the best of our knowledge, there is no project, apart from FLEXGRID, considering the use 
of multi-period and scalable OPF, which also takes into account uncertainty. However, 
ongoing European projects and commercial solutions present some of these characteristics. 
An overview is provided in the table below. 
 
Table 2: Overview of advanced OPF algorithms in ongoing EU projects and commercial solutions 

Name Type  Model Description 

EUPHEMIA 
(Only public 
description 
available) 

European 
market 
integration 
algorithm  

Multi-period 
OPF 

Algorithm used for the coupling of European day-
ahead markets, maximizing the social welfare for all 
the periods of a day at once. Clears the market and 
gives the power flows at the interconnections. 

NEPLAN Electrical 
networks 
operation 
and 
planning 
software  

Multi-period 
OPF, Handles 
networks 
above 
500,000 
buses 

Software for the operation and planning of 
electrical networks. They developed many modules 
among which: Multi-period and N-1 constrained 
Optimal Power, Day-Ahead Congestion Forecast, 
other security asǎŜǎǎƳŜƴǘ ƳƻŘǳƭŜǎΧ 

 
13 INVADE D4.1. Overall INVADE architecture. 2017 

https://h2020invade.eu/the-project/
https://www.nordpoolgroup.com/globalassets/download-center/pcr/euphemia-public-description.pdf
https://www.neplan.ch/
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plan4res European 
project, 
ongoing 

Large-Scale, 
Uncertainty, 
Multi-period 

Planning tool aiming to increase the share of 
renewable energy for Europe, taking into account 
the interconnection with the electricity system and 
other energy systems. It uses a limited description 
of the network. 

Plexos Market 
simulation 
software 

Scalable, 
Uncertainty, 
Multi-period, 
DCOPF 

Short to long term modeling that takes into account 
the integration of renewable energy and storage 
(stochastic, different technologies, sub-hourly 
ƳƻŘŜƭƛƴƎύΣ ǇǊƻǾƛŘŜǎ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘǎΧ 

Power 
Factory 

Integrated 
power 
system 
analysis 
software 

AC-OPF, 
Multi-period 

Software for the representation of networks and 
calculation on them. It includes a unit commitment 
tool for multi-period planning, which can run with 
AC-OPF. 

TDX-ASSIST European 
project, 
ongoing 

Uncertainty, 
AC-OPF 

Development of tools and techniques to facilitate 
communication between TSO and DSO. The project 
aims to develop a new Sequential Optimal Power 
Flow (SOPF) used to optimize the provision of 
reactive power for flexibility in the TSO/DSO 
interface substations. It should take into account 
the uncertainty of renewables generation. 

 

FLEXGRID will develop advanced market clearing models and algorithms for the 
proposed Distribution-Level Flexibility Markets (DLFM). Sophisticated AC-OPF models 
will be developed, which aim at producing effective market signals to FlexSuppliers 
about the exact locations and timeframes, in which a local congestion and/or voltage 
control problem occurs.  

 

1.1.4 Advanced interaction among energy sector stakeholders 

The flexibility market allows the trading of flexibility supplied by both producing and 
consuming units at the distribution network level. This means that more energy sector 
stakeholders, e.g. DSOs, aggregators, prosumer, consumer and distributed energy resources 
(DER) owners, participate in the flexibility market to compete for selling or buying flexibility. 
Therefore, efficient frameworks defining the interactions among these stakeholders will be 
one of the key drivers for improving the efficiency of flexibility market.  
 
Commercial projects: 
As mentioned in previous D2.1, flexibility market operators (FMOs) aim at providing open, 
transparent and cost-effective marketplaces to handle flexibility transactions. With the 
digitalization technology development, Piclo and Enera are enabling new communication 
connections to be made between actors who request or can offer flexibility. For instance, 
Piclo is described as an independent marketplace for buying and selling smart grid flexibility 
services. Piclo Flex enables access for all types of DSO14 tenders on a single platform. Thereby, 
it enables streamlined procurement, dispatch and settlement. In the Enera platform, the 
flexibility provider and the network operators can continuously submit their order. The 

 
14 Six DSOs are Piclo members: UK Power Networks (UKPN), Scottish and Southern Electricity Networks, 
Electricity North West Limited, Northern Powergrid, SP Networks and Western Power Distribution 

https://www.plan4res.eu/
https://energyexemplar.com/solutions/plexos/
https://www.digsilent.de/en/powerfactory.html
https://www.digsilent.de/en/powerfactory.html
http://www.tdx-assist.eu/
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market parties (BRPs) can use the same API that they use to trade in the energy market to 
access the Enera platform and interact with other stakeholders involved.  
  
bh59{Σ ŀǎ ŀƴ Cah Ǉƭŀƴǎ ǘƻ ōǳƛƭŘ 9ǳǊƻǇŜΩǎ Ƴƻǎǘ ŎǳǎǘƻƳŜǊ-centric, integrated energy 
marketplace to unlock the value of local flexible power resources and support different 
energy stakeholders in efficient market operation. The flexibility buyers (FlexBuyers), e.g., 
DSOs, TSOs, and BRP interact with the NODES platform to pay for activation for flexibility at 
ΨƎǊƛŘ ƭƻŎŀǘƛƻƴǎΩ defined by the DSOs and submit orders to NODES via an API. Flexibility 
suppliers - FlexSuppliers act on behalf of the owners of the DFAs and feed these offers directly 
into NODES via another API, while prosumers have an indirect interaction with the FMO and 
other stakeholders. Different interactions of stakeholders involved in NODES platform is 
depicted below in the Figure 2. 
 

  
Figure 2: Interaction of various stakeholders in NODES model (taken from15) 

 

GOPACS uses orders on existing electricity market platforms e.g. through the intraday market 
platform ETPA.  Here, network operators and BRPs compete to procure the same flexibility. 
Moreover, independent aggregators are expected to become increasingly important in the 
coming years. Market designs at both regional and European level have already considered 
the aggregators as an important facilitator of system flexibility.  
 
Next Kraftwerke is one of the biggest German virtual power plant (VPP) operators joining 
biogas, biomass, CHP, wind and PV plants. They act as an aggregator which can also take the 
ǊƻƭŜ ƻŦ .wt ŀƴŘ ŦƭŜȄƛōƛƭƛǘȅ ǎǳǇǇƭƛŜǊΣ ŀǎ ǿŜƭƭ ŀǎ ōŜƛƴƎ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ ŀƎƎǊŜƎŀǘƻǊ ǿƘƛŎƘ ŘƻŜǎƴΩǘ 
take any additional roles16.  
 

 
15 https://nodesmarket.com/market-design/ 
16 De Clercq, S., Schwabeneder, D., Corinaldesi, C., Bertetti, O. and Woyte, A., How to Create Value through 
Aggregation: A Business Model Review for Multiple Regulatory Environments in Europe. 

https://www.next-kraftwerke.com/
https://nodesmarket.com/market-design/
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Figure 3: Interaction of independent aggregators/ESP model 

 
R&D projects: 
DSOs have an important role in the market to provide connection to end customers. Projects 
in R&D are exploring new services and purposes for these stakeholders in the changing 
electricity domain. For example, the INTERFLEX project investigates the interactions between 
stakeholders with different technical and economic capabilities to provide flexibility through 
leveraging assets to relieve grid constraints. Both the Dutch and French demonstration pilots 
in the project test advanced interactions between DSOs and aggregators to provide grid 
support, as shown in the following figure. 

 
Figure 4: LƴǘŜǊŀŎǘƛƻƴǎ ŀƳƻƴƎ ŘƛŦŦŜǊŜƴǘ ŜƴŜǊƎȅ ǎŜŎǘƻǊ ǎǘŀƪŜƘƻƭŘŜǊǎ ōŀǎŜŘ ƻƴ Lb¢9wC[9· ǇǊƻƧŜŎǘΩǎ 

concept (from 17) 

 
Here, DSOs sends activation requests which are matched by aggregator bids who can activate 
specific assets from flexibility providers. The DSO platform can then match DSOs with 
aggregators who can provide the expected flexibility service at the minimum cosǘΦ ¢ƘŜ 5{hΩǎ 

 
17 https://interflex-h2020.com/results-and-achievements/local-flexibility-markets 

https://interflex-h2020.com/results-and-achievements/local-flexibility-markets
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formulation of flexibility requests, the bidding process as well as the flexibility activation 
process are channelled through both DSO and aggregator platforms and the corresponding 
interfaces18. 
 
In the INVADE project, the Integrated Invade Platform (IIP) provides a unique interaction 
model for multiple stakeholders in the flexibility domain. This is leveraged by the Flexibility 
Operator (FO) ς a role proposed by the project which designates an actor which can leverage 
flexibility from different assets for the benefit of multiple actors, such as grid operators, BRPs 
and prosumers. In the FLEXGRID context, this is a blend of aggregator and ESP, which can also 
create and manage contracts between flexibility providers and flexibility buyers in an 
integrated manner, as opposed to the market approach proposed by FLEXGRID. The 
activation of DFAs is done by first receiving the flexibility requests from DSOs and BRPs 
through the INVADE platform. The interaction model of key stakeholders involved in INVADE 
flexibility platform is shown in Figure 5. 
 

 

 
Figure 5: Interaction of key stakeholders for INVADE model (taken from 19) 

 
The EU H2020 EMPOWER project defines the Smart Energy Service Provider (SESP), a 
stakeholder who acts as a key facilitator for realizing the local trade. The SESP term is 
comparable to the ESP in the FLEXGRID context and can act as an aggregator and a retailer. 
The consolidated and integrated ICT system is designed for ESP to support multiple tasks and 
interactions between stakeholders that want to assure attractive energy services and 
economical gains. Table 3 lists the interactions among ESP and the other stakeholders. 
 

Table 3: Advanced interactions among ESP and other stakeholders in the EMPOWER H2020 
project 

Stakeholders Interactions Benefits 

Generator 
ESP offer a set of community benefits Long term bilateral 

contract between 
generators and 

ESP allows generators to have access to the local 
market 

 
18 https://interflex-h2020.com/wp-content/uploads/2019/11/Interflex-Summary-report-2017-2019.pdf 
19  https://h2020invade.eu/wp-content/uploads/2017/05/D9.4-Set-of-INVADE-business-models-including-
classification-framework-simplified-.pdf 

https://interflex-h2020.com/wp-content/uploads/2019/11/Interflex-Summary-report-2017-2019.pdf
https://h2020invade.eu/wp-content/uploads/2017/05/D9.4-Set-of-INVADE-business-models-including-classification-framework-simplified-.pdf
https://h2020invade.eu/wp-content/uploads/2017/05/D9.4-Set-of-INVADE-business-models-including-classification-framework-simplified-.pdf
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ESP offers different services, e.., forecasting 
services, flexibility services, problem solving 
services, metering and accounting 

aggregator or any other 
local consumer 

Consumers 
and 
Prosumers 

ESP provides incentives to formalize and systemize 
the use of latent flexibility for broader application More profits for 

customers ESP offers contracts (demand is adjusted according 
to the needs of the local suppliers) 

DSOs 

Curtailment of morning and evening peak loads 
Outsource the load 
reduction and load 
shedding task 

Load control during highly unexpected situations 

Feed-in control  

Voltage control 

Other 
Service 
Providers 

ESP offers contracts including energy efficiency, 
storage and financial services, online diagnosis and 
maintenance of PV 

More the other service 
providers to participate in 
the flexibility market 
 
Long term engagement 

 

FLEXGRID will research on novel energy/flexibility market architectures and emphasize 
on the trade-off among: i) social welfare related KPIs, ii) the level of compatibility of the 
proposed architecture with the existing ŜƴŜǊƎȅ ƴŜǘǿƻǊƪǎΩ ŀƴŘ ƳŀǊƪŜǘǎΩ ƻǇŜǊŀǘƛƻƴΣ ŀƴŘ 
ƛƛƛύ ǘƘŜ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ǾŀǊƛƻǳǎ ŜƴŜǊƎȅ ǎŜŎǘƻǊ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ ǇǊƻǇƻǎŜŘ 
DLFMs. 

 

1.1.5 Advanced Business Models for modern ESPs 

Energy Service Provider (ESP) is usually a profit-oriented company involved on various levels 
in an energy market. One of the key aspects of an ESP is to interact with the wholesale market 
and the retail market. Moreover, many ESPs are now also looking to interacting with new 
trading mechanisms such as flexibility markets. The complete definition used in FLEXGRID 
project is highlighted in D2.1, also highlighting the role of ESP as aggregators. D2.1 refers to 
many existing business models for ESP actor, ranging from energy consumption behaviours 
to implicit flexibility (price based) and explicit flexibility (incentive based). 
 
Commercial Projects: 
Many ESPs are currently using various business models; both flexibility and non-flexibility 
based. A recent study including 160 electric utilities and new contenders by Capgemini20 
discusses the trends of new business models for energy services in different regions of the 
world. Study highlights the two major trends of Energy as a service and Comfort as a service, 
serving commercial, industrial and residential consumers. Around 36% of companies in the 
study have already incorporated Flexibility as a service in their business models and another 
40% are expected to include it within the next 2 years. By incorporating flexibility as a service, 
many utilities are opening doors to new business cases related to grid stability, congestion 
support, peak shaving and other aspects of energy sector. Key observations are on green 
energy becoming a differentiable aspect with customers of different utilities, resulting in 
increase of Power Purchase Agreements (PPAs) by many utilities to increase green energy 
services for their end consumers. Green energy becoming a modern trend in the energy 
service industry, resulting in new business models for ESPs and many evolving into a role of 

 
20 https://www.capgemini.com/wp-content/uploads/2018/08/IDC-Utilities-New-Business-Models-2018.pdf 

https://www.capgemini.com/wp-content/uploads/2018/08/IDC-Utilities-New-Business-Models-2018.pdf
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RESPs. Many new RESPs have appeared in Europe, with focus on business models based on 
Independent Power Plants (IPPs). Voltalia, a French company now operating in many regions 
in the world, focused on creating IPPs in different geographical locations. With an IPP 
created, the company has multiple possibilities to generate revenues either from PPA based 
schemes, flexible generation or using microgrid-based business models, ensuring a 100% 
clean energy source to their end consumers. 
 
End energy Prosumers are now becoming a central focus in the Clean Energy Package (CEP), 
resulting in many new business models appearing in the traditional value chain of energy 
industry. Many new commercial entities are bringing innovation to services for end-
consumers, Energy Storage Systems (ESS) is one of the unique technologies enabling unique 
services using modern ICT infrastructures. Sonnen, a German company has developed an 
innovative business model using ESS for communities. Allowing residents to use a battery 
storage system at their house coupled with Solar PV system and substitute their energy bills 
in exchange for community membership fee. On the other hand, Sonnen uses the flexibility 
offered by these storage units from many different consumers and offer this flexibility as 
ancillary services to the grid. Prosumers are also in more centric stage with more flexible 
ecosystem-based business models, such as provided by Tibber, a Norwegian company. The 
ecosystem provided by Tibber is in three categories of smart home services, smart energy 
services and EV-charging services. The possibilities for other flexibility service providers to 
connect with system of Tibber, open doors for innovative business models for Demand Side 
Management (DSM) using multiple DERs. As mentioned in D2.1, many aggregation solutions 
for providing flexibility are focused on commercial and industry-based aggregation sources 
and less on the low-voltage (LV) network. Some companies like Thermovault from Belgium, 
have developed business model to provide flexibility using heating loads of end-consumers 
connected on LV network. More aggregation solutions are available for MV and HV network 
assets, a very popular model utilized for aggregation is using Virtual Power Plants (VPP) by 
Next Kraftwerke in Europe, aggregating DC!Ωǎ ŀƴŘ ǎŜƭƭƛƴƎ ǘƘŜ ŦƭŜȄƛōƛƭƛǘȅ ŀǎ ŀƴ ŀƴŎƛƭƭŀǊȅ ǎŜǊǾƛŎŜ 
for the grid. However, there are still challenges for ESPs to generate profits in different 
geographical markets around Europe, with main challenges on OPEX, CAPEX and energy 
market participation. 
 
R&D projects: 
ESPs exploring new business models are involved in various pilot projects, such as in the 
INVADE project, where Smartly, a subsidiary of Norwegian energy producer Lyse Energi, is 
exploring new business model opportunities in addition to delivering energy services to 
prosumers an ESP part of the project. In this case, Smartly does not have a business model 
that is focused on flexibility trading, where its core business is managing energy needs of 
prosumers through integration of home IoT units. However, it offers flexibility services as an 
additional revenue stream to its customers and looks secures control of flexible assets 
through contracts with its customers. It can then use aggregated capacity to participate in 
upstream flexibility services to actors like DSO and BRPs.21 
 
FLEXGRID tools developed in WP4 will particularly help business models of different types of 
ESPs mentioned above. Advanced Market Forecasting Algorithms will help ESPs to participate 

 
21  https://h2020invade.eu/wp-content/uploads/2017/05/D9.4-Set-of-INVADE-business-models-including-
classification-framework-simplified-.pdf 

https://www.voltalia.com/en/energy-sales
https://sonnengroup.com/
https://tibber.com/en
http://www.thermovault.com/
https://www.next-kraftwerke.com/
https://www.smartly.no/
https://h2020invade.eu/wp-content/uploads/2017/05/D9.4-Set-of-INVADE-business-models-including-classification-framework-simplified-.pdf
https://h2020invade.eu/wp-content/uploads/2017/05/D9.4-Set-of-INVADE-business-models-including-classification-framework-simplified-.pdf
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in multiple markets and increase their profits accordingly, while still providing value addition 
services to end-consumer. Task 4.2 will take into account the various types of commercial 
business models used by different entities mentioned above and develop revenue models 
from multiple markets and co-optimize the ESS & DSM assets giving additional service 
structure to different companies working either on ESS or DSM sources. Innovative tools will 
help bringing stakeholders perspective for market pricing also considering needs of the 
network, which is currently not utilized by many ESP mentioned above. In addition, a 
ǇŀǊǘƛŎǳƭŀǊ ŦƻŎǳǎ ƛƴ ¢ŀǎƪ пΦн ǿƛƭƭ ōŜ ƻƴ ǇǊƻǾƛŘƛƴƎ Ǌƛǎƪ ǊŜŘǳŎǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎ ŦƻǊ w9{tΩǎΣ ǇǊƻǾƛŘƛƴƎ 
optimal sizing and scheduling of ESS and interaction with RES production. 
 

Table 4: Summary of advanced business models of ESP 

Business model Key aspects Commercial 
projects 

w9{tΩǎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭǎ PPA based schemes, Balancing flexibility and 
micro-grid bases models 

Voltalia 

Prosumer focused models Energy Storage Systems (ESS) Sonnen 

Flexible eco-system 
models 

Demand Side Management (DSM) Tibber 

LV aggregation models Distributed Flexible Assets (DFA) Thermovault 

HV & MV level 
aggregation models 

Distributed Flexible Assets (DFA) and Energy 
Storage systems (ESS) 

Next-kraftwerke 

 

FLEXGRID will develop advanced mathematical models and algorithms for FlexSupplier 
ŎƻƳǇŀƴƛŜǎΣ ǿƘƛŎƘ ǿŀƴǘ ǘƻ ƻǇǘƛƳƛȊŜ ǘƘŜƛǊ CƭŜȄ!ǎǎŜǘǎΩ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǇƭŀƴƴƛƴƎ όƛΦŜΦ ōƻǘƘ 
CAPEX and OPEX techno-economic analysis and business modeling). 

 

1.1.6 Data commercialization APIs from open/linked applications in ICT 

Over the past few years, Application Programming Interfaces (APIs) have recast how B2B and 
B2C companies are sharing information and reaching new customers. Increasingly, a 
ŎƻƳǇŀƴȅΩǎ !tLǎ ǊŜǇǊŜǎŜƴǘ ŀ ōǳǎƛƴŜǎǎ ŘŜǾŜƭƻǇƳŜƴǘ ǘƻƻƭ ŀƴŘ ŀ ƴŜǿ Ǝƻ-to-market channel that 
can generate advantages and revenues from referrals and usage fees. The concept of web 
APIǎΩ ŘŜǾŜƭƻǇƳŜƴǘ for companies is emerging as the important component to merge the old 
and new IT platforms and to capture and store a vast amount of data. 
 
The strategic importance of APIs is demonstrated with the revenues achieved by the main 
actors of the API market counted for increasingly growing revenues22 . As a key building block 
for S/W applications, APIs have been instrumental in supporting new companies and 
products.  Companies that have moved aggressively to embrace APIs have profited strongly23. 
In addition, this tendency has been reinforced by policy makers. Different public 
administrations worldwide have made concrete moves to promote APIs, (i.e. Open Data 

 
22 Open API (Application Programming Interface) Market: Global Industry Analysis 2012 ς 2016 and Opportunity 
Assessment; 2017 ς 2027 
23  APIs: Three steps to unlock the data economy's most promising new go-to-market channel - 
https://www.mckinsey.com/business-functions/marketing-and-sales/our-insights/apis-three-steps-to-unlock-
the-data-economy039s-most-promising-new-go-to-market-channel 

https://www.mckinsey.com/business-functions/marketing-and-sales/our-insights/apis-three-steps-to-unlock-the-data-economy039s-most-promising-new-go-to-market-channel
https://www.mckinsey.com/business-functions/marketing-and-sales/our-insights/apis-three-steps-to-unlock-the-data-economy039s-most-promising-new-go-to-market-channel
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Executive Order24 requiring government agencies to make their data available in open, 
machine-readable APIs).  
 
Digital transformation of the energy sector is focused on improving processes that ease 
better management of energy generation and consumption, and this is especially crucial in 
the new energy markets with higher levels of uncertainty. The advent of the cloud, social 
networks technology, big data and analytics, and APIs-everywhere concept are driving a 
number of technology trends that have immense potential for the energy industry. Energy 
data (quantities, power, location of consumption, share of renewable energies, etc.) enables 
an energy stakeholder to build personalized services adapted to customer expectations.  
 
Data commercialization APIs are used to accelerate deployment and monitoring of 
distributed energy resources and energy efficiency technologies. Currently, APIs are widely 
used in the energy industry to monitor and control a wide range of assets, S/W applications 
and infrastructures, data sources, etc. For electric utilities and utility vendors, seamless data 
access and behind the meter insights through safe, secure, and standardized data exchange 
platforms is also widely used, an instance of such a product is UtilityApi25.  Moreover, 
regulators and local governments use them to shape effective utility data access policies. 
Data commercialization APIs bring value to all sides of the energy economy through easy-to-
use, standardized energy data exchanges.  
 
FLEXGRID will contribute to such a purpose by developing a S/W architecture that is based 
on the usage of web APIs for the interconnection between the various subsystems/modules. 
More technical details about the FLEXGRID S/W architecture are extensively provided in 
Deliverable 2.2. In a nutshell, sophisticated APIs will facilitate the high modularity, openness, 
multi-ǎƛŘŜŘƴŜǎǎΣ ŎƻƴŦƛƎǳǊŀōƛƭƛǘȅΣ ǊŜǇƭƛŎŀōƛƭƛǘȅ ŀƴŘ ŜȄǘŜƴǎƛōƛƭƛǘȅ ƻŦ C[9·DwL5Ωǎ ǎŜǊǾƛŎŜǎΦ Lƴ ǘƘƛǎ 
line, FLEXGRID S/W will follow a modular-by-design concept, meaning that there will be well-
designed technical APIs allowing data interaction between the different tools attending 
project stakeholders.  This modularly will trigger an inherent capability to modify, adapt or 
develop new software tools to better coordinate the role of the different stakeholders in the 
energy market. A flexible data modeling framework, which allows for a common data format 
for coordinated network balancing, while enabling data extensions critical for each business 
will also be implemented. 
 

FLEXGRID will develop a modular-by-design S/W architecture as well as sophisticated 
web Application Programming Interfaces (APIs) for all S/W modules to interact with each 
other. Three S/W modules will integrate all research algorithms and models, namely: i) 
!ǳǘƻƳŀǘŜŘ CƭŜȄƛōƛƭƛǘȅ !ƎƎǊŜƎŀǘƛƻƴ ¢ƻƻƭƪƛǘ ό!C!¢ύΣ ƛƛύ CƭŜȄ{ǳǇǇƭƛŜǊǎΩ ¢ƻƻƭƪƛt (FST), and iii) 
Flexibility Market Clearing Toolkit (FMCT).  

 
 

 
24 https://www.data.gov/developers/open-data-executive-order/ 
25 https://utilityapi.com/ 

https://www.data.gov/developers/open-data-executive-order/
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мΦнΦм ¢ƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƻƴ ά/ƭŜŀƴ 9ƴŜǊƎȅ ŦƻǊ ŀƭƭ 9ǳǊƻǇŜŀƴǎέ26  

¢ƘŜ ά/ƭŜŀƴ 9ƴŜǊƎȅ ŦƻǊ ŀƭƭ 9ǳǊƻǇŜŀƴǎέ ǇŀŎƪŀƎŜ ŘŜǎŎǊƛōŜǎ ŀƳƻƴƎǎǘ ƻǘƘŜǊ ǎǳōƧŜŎǘǎ ǘƘŜ ŎǊŜŀǘƛƻƴ 
of a new European entity as representative of DSOs entitled to define rules on grid 
management and EU-level cooperation with TSO. Thereby, this new entity will promote the 
integration of renewables, distributed generation, storage, demand response, and smart 
meters.  
 
The Third Energy Package27 established by ENTSO-E sets precise rules for participation in the 
transmission system. Therefore, this new entity on distribution grids will contribute to better 
operations of local energy systems and enable an indirect participation of end-customers. 
 

1.2.2 Flexibility Procurement and TSO/DSO Data Exchange 

More precisely, in Art. 32 of the e-Directive28 of the CEP29 , it is described that DSOs shall 
procure flexibility services in accordance with transparent, non-discriminatory and market-
based procedures unless the regulatory authorities have established that the procurement 
of such services is not economically efficient or that such procurement would lead to severe 
market distortions or to higher congestion. 

In addition, to ensure cost-efficient, secure and reliable network planning and operation, the 
e-Regulation 2019/34330  (Art. 57) foresees the exchange of all necessary data and 
information between TSOs and DSOs as well as the coordinated use of demand-side 
flexibility.  
 

1.2.3 TSO/DSO Curtailment of Renewable Generation 

The e-Regulation refers to different aspects of the electricity network, including curtailing of 
renewable generation, network tariffs and also other aspects related to flexibility 
mechanism. Art. 13 (5.a) of the e-Regulation, states that distribution and transmission system 
operators are allowed to curtail renewable generation, which is directly connected to their 
network if they are able to demonstrate in a transparent way that doing so is more 
economically efficient. Moreover, the curtailed volume shall not exceed 5 % of the annual 
generated electricity in the installations, which use renewable energy sources, unless 
otherwise specified. 

 
26 European Commission. (2016, November 30). Clean Energy For All Europeans. Brussels; Online: http://eur -
lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-
01aa75ed71a1.0001.02/DOC_1&format=PDF   
27 https://ec.europa.eu/energy/topics/markets-and-consumers/market-legislation/third-energy-package_en 
28 DIRECTIVE 2019/944, Online : https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32019L0944&from=EN 
29 European Commission. (November 30, 2016). Clean Energy For All Europeans. Brussels; Online: http://eur -
lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-
01aa75ed71a1.0001.02/DOC_1&format=PDF  
30  REGULATION 2019/943, Online:  https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=EN 

http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://ec.europa.eu/energy/topics/markets-and-consumers/market-legislation/third-energy-package_en
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019L0944&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019L0944&from=EN
http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
http://eur-lex.europa.eu/resource.html?uri=cellar:fa6ea15b-b7b0-11e6-9e3c-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019R0943&from=EN
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Finally, another relevant article to flexibility mechanisms is Art. 18 of the e-Regulation, in 
which principles for network tariff design are described in more detail. Distribution network 
tariffs and access charges shall be cost-reflective and non-discriminatory.  Also, the use of 
market-based flexibility mechanisms as described in Art. 32 of the e-Directive 2019/944 in 
the CEP can be experimented at a national level.  

It will take time until the different Member States transpose the articles of the e-Regulation 
into their national legislation; subject to their design and implementation, flexibility 
mechanisms touch upon three network code areas as described in the e-Regulation. As the 
activation of flexible resources influences both grid operation and balancing of the system, 
coordination through well-designed data exchange processes between TSOs and DSOs are 
important to avoid system disturbances. Note that where the use of flexibility implies data 
exchange between system operators, additional network code areas than the ones described 
in the directives therein can be considered important. 

1.2.4 Prices for Residential and Non-Residential Customers  

The Regulation (EU) 2016/195231 facilitates European statistics on natural gas and electricity 
prices for residential and non-residential customers. Such statistics are required to compare 
prices for drafting energy union policy and monitor energy markets in the Member States. 
Furthermore, these datasets shall increase transparency and therefore competition as it 
allows for customers to assess their energy bills in a broad context. Annex I and II of this 
regulation describe in detail the methodologies for collection and compilation of data on 
natural gas and electricity prices for household and non-household customers. Customers 
are grouped into different consumption bands. According to these annexes, prices have to 
display generation costs, network costs, taxes and other expenses. In addition, the obtained 
consumption volumes have to be reported. Similarly to Regulation 543/201332, Regulation 
2016/1952 therefore improves transparency on a large scale. Extending these regulations or 
parts of these regulations towards local energy markets could tremendously improve 
transparency on a local scale and help establishing functioning local markets. None of those 
regulations, however, addresses issues directly related to local energy markets and/or 
distribution level flexibility markets (DLFM) at the moment. 
 

1.2.5 Data in Electricity markets 

The Regulation (EU) 543/201333  was implemented by the 1st of January 2015 and targets 
especially the submission and publication of data in electricity markets. The disclosure 
obligations apply to data relating to generation, transportation and consumption of 
electricity.  
 

 
31 Regulation 2016/1952 on European statistics on natural gas and electricity prices and repealing Directive 
2008/92/EC, Online: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R1952&from=EN 
32 REGULATION (EU) No 543/2013 on submission and publication of data in electricity markets and amending 
Annex I to Regulation (EC) No 714/2009 of the European Parliament and of the Council; Online: https://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32013R0543&from=EN 
33 Online: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32013R0543&from=EN 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R1952&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32013R0543&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32013R0543&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32013R0543&from=EN
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Regulation 543/2013 specifies the entitȅ ǎǳōƧŜŎǘ ǳƴŘŜǊ ŘƛǎŎƭƻǎǳǊŜ ƻōƭƛƎŀǘƛƻƴ ŀǎ άǘƘŜ ǇǊƛƳŀǊȅ 
ƻǿƴŜǊ ƻŦ ǘƘŜ Řŀǘŀέ ǿƘƛŎƘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άŜƴǘƛǘȅ ǿƘƛŎƘ ŎǊŜŀǘŜǎ ǘƘŜ ŘŀǘŀέΦ ¢ƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ 
data specifies the primary owner as follows:  

¶ In most cases, the TSOs are regarded as primary owners of the data.  

¶ Generation units and DSO must provide information on the total load and information 
required to calculate the year-ahead forecast margin for each bidding zone.  

¶ Generation and production units must provide information on:  
o actual generation  
o unavailability  
o forecast of generation  

¶ Cross-zonal capacity information must be provided by power exchanges and 
transmission capacity allocators.  

 
The above-specified information is submitted to the TSO or to a central information 
transparency platform. The data must subsequently be delivered to ENTSO-E with sufficient 
time, so that it can meet its obligations.  
 
FLEXGRID consortium must assess whether user-friendly methods to automatically meet 
reporting obligations should be integrated into the ATP. Moreover, the consortium should 
assess the kind of information needed to be transmitted to ENTSO-E and the frequency of 
the information for transfer. 
 

1.2.6 Market Surveillance of Products 

The Regulation (EC) 765/200834 provides a framework for market surveillance of products to 
ensure that those products fulfil requirements providing a high level of protection of public 
interests. In article 19 is written that Market surveillance authorities shall respond 
appropriately to alert users within their territories within an adequate timeframe of hazards 
they have identified relating to any product to reduce risk of injury or other damage. In the 
case of DLFM, injury can be unappropriated usage of data of the customer. The market 
surveillance authority is the authority of a Member State responsible for carrying out market 
surveillance on its territory. Therefore, from perspective of customer we need to have a party 
ŦƻǊ ŘŜŀƭƛƴƎ ǿƛǘƘ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ǇǊƛǾŀŎȅ ŀƴŘ ǎŜŎǳǊƛǘȅΦ  
 
The FLEXGRID consortium will have to analyse in cooperation with the National market 
surveillance bodies to which extent their authorization of the ATP is required. 

FLEXGRID innovation is designed to provide support activities of multiple actors in the energy 
sector working on flexibility solutions. Many of the actors defined in D2.1, will use the 
innovative tools developed by FLEXGRID project in different capacities and in this section, we 
first look at how the different actors present in EuropeΩǎ energy ecosystem will benefit from 
these tools and how it will create a significant impact in future energy markets.  
 

 
34 Regulation (EC) No 765/2008 setting out the requirements for accreditation and market surveillance relating 
to the marketing of products and repealing Regulation (EEC) No 339/93. Online: 
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:218:0030:0047:en:PDF 

http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2008:218:0030:0047:en:PDF
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Flexibility Market Operators (FMO) are continuously designing new methods and solutions 
to support the activities of grid operations. FLEXGRID high level use-case (HLUC_01) 
described ƛƴ ŘŜǘŀƛƭ ƛƴ ǎŜŎǘƛƻƴ п ƻŦ 5нΦмΣ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ CahΩǎ ōǳǎƛƴŜǎǎ ƛƴ 
European Union by developing advanced clearing models for the FMOΩs efficient operation. 
The FMO is responsible for the operation of the proposed Distribution Level Flexibility Market 
(DLFM). The aim of the DLFM is to fill a gap in the current wholesale electricity market design. 
FLEXGRID will develop services that address these issues and offer them, via its ATP, to the 
newly established role of FMO. The aim is to provide grid-aware services for use case 
scenarios (UCS) that are currently not being addressed through market-based mechanisms. 
The ATP can thus be seen as an enabler for Art. 32 of the e-Directive. The ultimate goal is to 
align market outcomes with technical restrictions of the electricity grid in the most efficient 
way. By increasing the overall market efficiency, FLEXGRID aims at creating significant impact 
in the modern flexibility market system, which in turn contributes to the overall energy sector 
of the EU. 
 
Energy Service Providers (ESPs) and RESPs need to plan and operate efficiently their 
FlexServices according to the context they operate in (e.g. location, dynamic state of the grid, 
dynamic need for FlexServices). HLUC_02 described in detail in D2.1, highlights the FLEXGRID 
contribution to the overall ESPs and RESPs services and business in EU. FLEXGRID 
marketplace operates in a transparent manner. ESPs can use FlexPrice forecasting algorithms 
to implicitly infer the need of flexibility per geographical area and foster the robust 
competition among market stakeholders in order to optimally plan and schedule their 
FlexAssets in both long- and short-time horizons. This transparent market operation helps in 
creating additional impact in the society by encouraging citizens to become prosumers and 
contribute to the energy transition goals. In addition, many utility companies are 
transforming into modern ESPs and are offering schemes for storage deployment for their 
end-consumers and some are using incentive-based schemes for their end-customers. Many 
ESPs are investing in centralized ESS. However, when these are used only for flexibility 
trading, profitable business cases are a challenge, and it is important to use stackable 
revenues by combining services from different markets and time scalesΦ ±ƛŀ C[9·DwL5Ωǎ 
advanced modelling tools and algorithms, an ESP can robustly and optimally plan and 
schedule its FlexAssets by participating in multiple energy markets. FLEXGRID will highly 
increase the knowledge on how to design novel pricing models in a way that RES/ESS/DSM-
DR investments are promoted to take advantage of the new market structures and business 
models. 
 

System/Grid Operators (DSOs & TSOs) face a significant challenge with the interaction of 
more DERs in the electricity grid. The intermittency of RES creates significant challenges for 
the DSOs in terms of voltage regulations, congestion management and peak power. Similarly, 
TSOs face challenges related with the balancing of the grid and ensuring frequency regulation 
for an efficient systemΩs operation. All the different challenges create significant burden for 
the grid operators to manage their CAPEX and OPEX costs. Advanced modelling tools for 
variable RES forecasting are required in order to better qualify and quantify associated issues 
ŀƴŘ ǊŜƳŜŘƛŜǎ ǊŜƎŀǊŘƛƴƎ ƛƳǇƻǊǘŀƴǘ ǇǊƻŎŜǎǎŜǎ ŦƻǊ ōƻǘƘ ǘƘŜ ǇƻǿŜǊ ǎȅǎǘŜƳΩǎ ŀƴŘ ŜƴŜǊƎȅ 
ƳŀǊƪŜǘǎΩ ƻǇŜǊŀǘƛƻƴΦ C[9·DwL5 ƳƻŘŜƭƭƛƴƎ ŦƻŎǳǎŜǎ ƻƴ ǘƘŜ ǇǊŜŘƛction of electricity production 
and its interaction with the prediction of the market prices, contributing thus to efficient 
utilization of variable RES in order to facilitate very high RES penetration scenarios and 
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supporting over/under-voltage problems (or reverse power flow problems) for distribution 
grid. FLEXGRIDΩǎ aggregated flexibility solutions will contribute to coordinated 
voltage/reactive power control and frequency control for TSOs. FLEXGRID ATP also 
contributes to cost-effectiveness for TSOs and DSOs by providing tools that enable cost-
effective decision making for flexibility services. For example, this is done by giving DSOs the 
tools to select an optimal trade-off solution between a Business-As-Usual (BAU) way of 
investment on new CAPEX for network reinforcement or opt for purchasing flexibility from 
flexibility providers (i.e. optimal trade-ƻŦŦ ōŜǘǿŜŜƴ 5{hΩǎ /!t9· ŀƴŘ ht9·ύ. Moreover, 
FLEXGRID will contribute to safe and most economical operation of the electricity system in 
EU by studying various schemes of TSO-DSO coordination. Finally, co-optimizing the 
investments in flexibility assets between system operators and profit-based ESPs to minimize 
the overall network upgrade costs and contribute to a cost-efficient EU electricity network 
will also be investigated. 
 
Interaction between independent aggregators and end energy prosumers is very important 
in modern flexibility aggregation schemes. With a significant increase of the prosumers on 
distribution level, there are still few opportunities for many prosumers to connect into the 
energy market and gain economic benefits on their DER investments. FLEXGRIDΩǎ automated 
flexibility aggregation is modelled as a novel ad-hoc energy market development and 
management as a service to be offered to independent aggregators and/or ESPs. It deals with 
the B2C interaction between an independent aggregator or ESP entity and its business 
portfolio, which comprises of a large amount of end energy prosumers together with their 
FlexUnits (i.e. DSM, RES and storage flexibility assets). By providing an enhanced B2C 
interaction, FLEXGRID will contribute to various economic benefits for end energy prosumers, 
promoting the vision of EU Clean Energy Package for the energy transition. As mentioned in 
HLUC_04 in D2.1, automated aggregation of flexibilities is central in the objectives of 
FLEXGRID targeting the optimal use of available flexibilities from end users for providing a 
stack of services for maximising benefits. In principle, traders of flexibility can be private 
companies, energy cooperatives, or public organizations that buy energy from the wholesale 
market, but they also have their own end user portfolio, thus exploiting to the maximum the 
demand side flexibilities. The purpose of this HLUC is to create an ad-hoc flexibility market to 
aggregate Distributed Flexibility Assets (DFAs) in the most efficient way. Through efficient 
exploitation of the above possibilities, the DFA owners will be able to achieve reduction in 
their electricity bill e.g. in contexts with time-of-use and capacity-based tariffs. So, the 
ESP/aggregator will optimally schedule the energy consumption of all DFA owners trying to 
ōƻǘƘ ƳŀȄƛƳƛȊŜ ǘƘŜ 9{t ǇǊƻŦƛǘǎ ŀƴŘ ŜƴŘ ǳǎŜǊǎΩ ǿŜƭŦŀǊŜ.  
 
For other energy stakeholders, FLEXGRIDΩǎ expected impacts contributes particularly to the 
marketplace and intelligent business ecosystem design mentioned in D2.1. This is done by 
bringing unique innovation to multiple stakeholders involved in the energy sector. FLEXGRID 
ATP (mentioned in detail in D2.1 and D2.2) facilitates the automated, online and optimal 
trading of FlexAssets, enabling business models for energy market stakeholders at both 
FlexSupply and FlexDemand sides. FLEXGRID ATPΩǎ interoperability will enable further 
efficiency in the flexibility markets and will contribute towards a more robust European 
Energy market. Moreover, through C[9·DwL5Ωǎ innovative market architecture (advanced 
mathematical modelling and research algorithms), it also facilitates innovative Energy 
Services (ESs) that highly enhance the management efficiency of the various market 
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sǘŀƪŜƘƻƭŘŜǊǎΩ ƛƴǘŜǊƴŀƭ ōǳǎƛƴŜǎǎ Ǉƻrtfolios. 
 
A detail analysis of various use-cases is conducted in the D2.1. With reference to the High-
level use-cases (HLUC) mentioned in D2.1, the following table summarizes an additional 
contribution of various use cases to the expected impact listed above, including the FLEXGRID 
innovation involved in generating the relevant impact. 
  

Table 5: FLEXGRID HLUC contribution to expected impacts 

High level use-case Contribution to expected impacts FLEXGRID Innovation 

HLUC_01: 
FLEXGRID ATP 
offers advanced 
market clearing 
services to the 
Flexibility Market 
Operator 
(interaction 
ōŜǘǿŜŜƴ ƳŀǊƪŜǘǎΩ 
ŀƴŘ ƴŜǘǿƻǊƪǎΩ 
operation)   

tǊƻǾƛŘŜ ŀŘŘƛǘƛƻƴŀƭ ǘƻƻƭ ŦƻǊ CahΩǎ ǘƻ ǎƻƭǾŜ 
challenges for DSO and TSO and create an eco-
system for other actors defined in D2.1 for 
creating business solutions and services for 
flexibility operations of energy market. 
Current flexibility market clearing algorithms 
do not account for the coupled/joint 
operation of markets and smart grids. 
FLEXGRID will develop advanced models to 
take into consideration both liberalized 
market operation and smart grid operation. 

¶ Advanced market clearing 
models for DLFMs  

¶ Market-based congestion 
and voltage management 
at DSO level  

¶ hǇǘƛƳŀƭ CƭŜȄ{ŜǊǾƛŎŜǎΩ 
provisioning  

¶ API integration of toolkits 
with FLEXGRID ATP  

¶ !tL ŦƻǊ C[9·DwL5 !¢tΩǎ 
interaction with existing 
markets  

HLUC_02: 
FLEXGRID ATP 
offers advanced 
flexibility supply 
management 
services to Energy 
Service Providers 
(ESPs) 
 

FLEXGRID provides advanced tool for 
improving services of ESPs, providing 
additional benefits to prosumers connected 
with different ESPs and providing ESPs with 
competitive edge in flexibility markets. 
Existing flexibility platforms deal with 
CƭŜȄ!ǎǎŜǘǎκ{ŜǊǾƛŎŜǎΩ ǘǊŀŘƛƴƎ ŀǘ ŀ ƭƻŎŀƭ level, 
where there are no major scalability 
problems. FLEXGRID will enhance the 
mathematical models and algorithms and 
extend them to more business cases at a 
regional/national/cross-border level. As a 
result, current platforms functionality and 
scale wilƭ ōŜ ōƻƻǎǘŜŘ ǘƘǊƻǳƎƘ C[9·DwL5Ωǎ 
proof-of-concept results. 

¶ Optimal FlexOffer models  

¶ Optimal FlexAsset planning 
models and algorithms  

¶ Optimal FlexAsset 
scheduling models and 
algorithms  

¶ hǇǘƛƳŀƭ CƭŜȄ{ŜǊǾƛŎŜǎΩ 
provisioning to end users  

HLUC_03: 
FLEXGRID ATP 
offers advanced 
flexibility demand 
management 
services to system 
operators 

The main innovation lies in the fact that 
FLEXGRID will enable system operators to 
dynamically calculate the cost of flexibility 
procurement and purchase this flexibility 
through an innovative marketplace in a more 
cost-effective way.  
A techno-economic analysis will also take 
place in order for system operators to decide 
on the best mix of CAPEX (i.e. investing on 
network reinforcement) and OPEX (i.e. 
purchasing FlexServices from various 
flexibility markets). 

¶ Market-aware upgrade 
planning  

¶ Optimal investment 
planning (i.e. optimal 
trade-off between CAPEX 
and OPEX in the long-term)  

¶ Advanced market clearing 
algorithms  

¶ Frequency/voltage control 
ǎŜǊǾƛŎŜǎΩ ǇǊƻǾƛǎƛƻƴƛƴƎ Ǿƛŀ 
market mechanisms  

 

HLUC-04: FLEXGRID 
ATP offers 

Aggregating and efficiently operating 
Distributed FlexAssets (DFAs) will include 

¶ Automated flexibility 
aggregation management 
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automated 
flexibility 
aggregation 
management 
services to 
ESPs/aggregators 
(interaction with 
end users) 

bidding protocols for market participants and 
market rules, that will enhance working of 
ESPs/aggregators in flexibility markets. 
Moreover, aggregators will be able to interact 
effectively with end users and apart from 
them, these models will enable aggregators to 
exploit their assets in order to provide better 
energy services.  
Decentralized optimization models will enable 
real-time market analysis and forecasting. For 
the proposed retail flexibility market, a pricing 
mechanism will be designed that will combine 
many attractive benefits for different 
stakeholders to utilize the platform efficiently. 

services  

¶ Advanced retail flexibility 
market services  

¶ Automated composition of 
B2C real-time flexibility 
markets  

¶ Forecasters of RES 
generation, consumption 
and battery state of charge  

¶ Advanced Market 
Forecasting Algorithms 
able to exploit historical 
data from various markets.  

o  

 
 



 31 

н  Lƴƛǘƛŀƭ .ǳǎƛƴŜǎǎ aƻŘŜƭƛƴƎ ŀƴŘ ƭƻƴƎπƭƛǎǘ ƻŦ 
ǾŀƭǳŜ ǇǊƻǇƻǎƛǘƛƻƴǎ 

The objective of the business modeling activities in FLEXGRID WP8 is to derive a set of 
business models, business cases and plan to support sustainable uptake of the FLEXGRID 
solutions in eventual commercial operation. For this to happen, commercial exploitation of 
the FLEXGRID platform and individual components is foreseen, upon which additional 
commercial features can be developed.  
 
The process that is used to develop the above mentioned objectives is inspired by the lean 
startup methodology principles. This methodology was designed as a scientific approach 
targeted at startups in order for them to quickly and efficiently develop products that fit 
customer requirements and expectations for rapid market uptake. While the FLEXGRID 
innovations are not directly in the intentions of the Lean Startup Methodology, its principles 
can be adapted to the process used in FLEXGRID. 

 
Figure 6: Lean Startup Process Adopted in FLEXGRID business model development (adapted 

from35) 

 
The first principle of the approach is to reduce the feedback loop involving the build-
measure-learn steps of the innovation, as seen in Error! Reference source not found.. The 
objective is to rapidly develop a minimum viable product (MVP) that can be measured and 
tested with customers in order to further refine the innovation. The same can be applied to 
the value proposition and business model development process in WP8: initial drafts are 
developed early in the project development, and presented in the following sections. These 
concepts present initial MVPs that will be tested and further refined during the project and 
resulting quantifiable findings will be presented in deliverables D8.2 and D8.3. 

 
35 http://theleanstartup.com/principles 

http://theleanstartup.com/principles
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The value propositions offered by the FLEXGRID innovations, as well as the business models 
developed for the project reside in the FLEXGRID business ecosystem. This ecosystem 
describes the collective of the stakeholders impacted by the FLEXGRID outcomes, as well as 
the interlinkages between them. The background information is introduced in deliverable 
5нΦм C[9·DwL5 ǳǎŜ ŎŀǎŜ ǎŎŜƴŀǊƛƻǎΣ ǊŜǉǳƛǊŜƳŜƴǘǎΩ ŀƴŀƭȅǎƛǎ ŀƴŘ ŎƻǊǊŜƭŀǘƛƻƴ ǿƛǘƘ ƛƴƴƻǾŀǘƛǾŜ 
models36. Here, a high-level architecture is given which describes both the demand and 
supply sides of flexibility (FlexDemand and FlexSupply) that interact through the FLEXGRID 
Automated Trading Platform (ATP), as pictured in Error! Reference source not found.. 
 

 
Figure 7: FLEXGRID marketplace and intelligent business ecosystem design (from D2.1) 

 
The above marketplace is the basis for describing the FLEXGRID business ecosystem. It shows 
ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǇƻǎƛǘƛƻƴƛƴƎ ŀƴŘ ǘƘŜƛǊ ƛƴǘŜǊŀŎǘƛƻƴ ƛƴ ǘǊŀŘƛƴƎ ŦƭŜȄƛōƛƭƛǘȅΦ ¢ƘŜǎŜ ǎǘŀƪŜƘƻƭŘŜǊǎ ŀǊŜ 
further described in D2.1, where their role in the flexibility marketplace is detailed. The list 
of stakeholders in the FLEXGRID business ecosystem can be found in the following table. 
 

Table 6: List of stakeholders in the FLEXGRID business ecosystem 
 (Independent) Aggregator 
BSP Balancing Service Provider 
BRP Balance Responsible Party 
DSO Distribution System Operator 
ESP Energy Service Provider 
MO Market Operator 
 Day-ahead/intraday Market Operator 
BMO Balancing Market Operator 
FMO Flexibility Market Operator 

 
36 https://flexgrid-project.eu/deliverables.html 

https://flexgrid-project.eu/deliverables.html
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 Prosumer (FlexAsset Owner) 
RESP Renewable Energy Service Provider 
 Supplier (Retailer) 
TSO Transmission System Operator 
WFIP Weather Forecast Information Provider 

 
In order to describe the FLEXGRID business ecosystem, value propositions and business 
model opportunities of the FLEXGRID S/W platform, it is important to identify the services 
and functionalities developed in the project. 
 
D2.1 describes a functional architecture that is modular-by-design, and is centred around the 
FLEXGRID ATP. This provides the GUI and APIs to give further access to the intelligence 
included in the different FLEXGRID subsystems/modules: FlexSupplierΩǎ Toolkit (FST), 
Flexibility Market Clearing Toolkit (FMCT), Automated Flexibility Aggregation Toolkit (AFAT). 
A summary of the functionalities is given in Error! Reference source not found.. 
 

Table 7: List of the FLEXGRID S/W platform functionalities 

FLEXGRID 
subsystem 

Intended 
user 

Functionalities 

ATP  
Front-end for user access to the platform and interaction with all 
available tools. 

ATP 

Services to 
FMOs 

Automated Composition of Real Time Market (RTM) architectures 

ATP Innovative Market Clearing Algorithms for B2B markets 

ATP 
An innovative trading model that facilitates access to combined set of 
tools that are specifically designed to optimally reflect the markets 
and user interests  

ATP Automated Operation of RTM through advanced trading services 

ATP Sophisticated Application Programming Interfaces (APIs) 

ATP 

Services to 
aggregators/ 
retailers 

& 
Services to 
ESPs for 
ESP/DFA 
interaction 

Advanced Retail Market Mechanisms towards retail pricing services 
(B2C) 

ATP 
Front-end for user access to the platform and interaction with all 
available tools. 

AFAT 
άCƻǊŜŎŀǎǘƛƴƎ 9ƴƎƛƴŜέ ƛǎ ǳǎŜŘ ŦƻǊ ƎŜƴŜǊŀǘƛƴƎ ŦƻǊŜŎŀǎǘǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ 
energy consumption 

AFAT 
άCƭŜȄƛōƛƭƛǘȅ !ƎƎǊŜƎŀǘƛƻƴ !ƭƎƻǊƛǘƘƳǎέ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƎŜƴŜǊŀǘƛƴƎ ǘƘŜ 
optimal Demand Response activation schedule 

AFAT 
άwŜǘŀƛƭ tǊƛŎƛƴƎ !ƭƎƻǊƛǘƘƳǎέ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƻǇǘƛƳƛȊƛƴƎ ǘƘŜ ǇǊƛŎƛƴƎ 
models and their parameters that the retailer/aggregator user will 
make available to its end users. 

ATP 

Services to 
ESPs for 
profit 
maximization 

Front-end for user access to the platform and interaction with all 
available tools 

FST Fetching input data for weather forecasting and renewable energy 

FST 
Bidding algorithms for various energy markets with minimisation of 
CAPEX and OPEX. 

FST Optimal FlexAsset scheduling algorithms 

FST Optimal FlexAsset planning algorithms 

FST Optimal FlexAsset sizing algorithm  

ATP Services to 
DSOs/TSOs 

Front-end for user access to the platform and interaction with all 
available tools 

FMCT Evaluation of the need for flexibility for DSO 
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FMCT Auction based clearing the distribution level flexibility market (DLFM) 

FMCT Pay/as bid clearing of the distribution level flexibility market (DLFM) 

FMCT ¢ƻƻƭ ŦƻǊ ¢{hΣ ŦƭŜȄƛōƛƭƛǘȅ ǎŜǊǾƛŎŜǎΩ ǇǊƻǾƛǎƛƻƴ 

 
Finally, to describe the FLEXGRID business ecosystem, it is useful to combine the marketplace 
structure overview presented in Error! Reference source not found. and the functionalities 
of the S/W platform of Error! Reference source not found. in order to transparently 
showcase:  

¶ Interactions between ecosystem stakeholders 

¶ Financial exchanges between ecosystem stakeholders 

¶ FLEXGRID components that are owned and operated by ecosystem stakeholders. 
The following figure is proposed to capture the high-level picture of the above-mentioned 
points. 
 

 
Figure 8: Initial FLEXGRID business ecosystem overview 

 

FLEXGRID business eco-system illustrated above highlights the interactions and value 
addition for many stakeholders brought together by the FLEXGRID solution. Prosumers 
getting the opportunity to provide flexibility using FlexSupply actors (ESP, RESP, Aggregators, 
Retailers and BRPs) and getting compensated for the flexibility delivered. The unique tools 
developed for the FlexSupply contribute to the business value of different actors and also 
adding value to overall investments in RES. The advanced tools for FlexDemand side help 
flexibility procuring actors to get value and improve business processes for their respective 
network operation. FLEXGRID core innovation tool ATP, connects to the FMO system, 
bringing the overall eco-system actors a seamless interface to add value for the overall EU 
energy market. 
 

A value proposition canvas is a useful tool to map out the various problems that a customer 
is facing in current situations and can lead to a possible solution for the particular customer. 
There are two general sides to the canvas: one focusing on customer profile and the other 
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on the value map, as shown in Error! Reference source not found.. The tool, once completely 
mapped, serves as a useful base for framing the value proposition(s) and customer 
segment(s) in the business model canvas (explained in section 2.4).  
 
It is important to establish the definition of the value proposition analysis in the context of 
the FLEXGRID business modelling activities. In this analysis, the value proposition definition, 
as proposed by 37: ŀ ǾŀƭǳŜ ǇǊƻǇƻǎƛǘƛƻƴ άŘŜǎŎǊƛōŜǎ ǘƘŜ ōŜƴŜŦƛǘǎ ŎǳǎǘƻƳŜǊǎ Ŏŀƴ ŜȄǇŜŎǘ ŦǊƻƳ 
ȅƻǳǊ ǇǊƻŘǳŎǘǎ ŀƴŘ ǎŜǊǾƛŎŜǎέ. As mentioned above, FLEXGRID proposes a modular-by-design 
architecture that can propose a range of services assembled in different combinations to 
match the needs of different stakeholders in the energy business. For this reason, the project 
considers that the value propositions proposed for each customer group, a set of FLEXGRID 
services can be considered based on the functionalities listed in Error! Reference source not 
found.. In the current deliverable a first pass at the services that build up the FLEXGRID value 
proposition is described. This will be further analysed and updated in subsequent 
deliverables D8.2 and 8.3.  
 

 
Figure 9: The Value Proposition Canvas (Taken from38). 

 
Customer Profile side of the Value Proposition Canvas 
A common methodology of using the Value Proposition Canvas tool is to start by listing Pains 
and Gains for a particular customer on the customer segment side. This is because the study 
of the value proposition developed focuses on the business realities of the customer in 
question. The building blocks in this section are as follows: 

¶ Customer job(s): This is the main focus of the stakeholders in the customer segment 
relevant to the value proposition. 

¶ Customer pains: Things that inhibit the customers when they try to carry out their 
jobs. 

 
37 A. Osterwalder, Y. Pigneur, G. Bernarda, A. Smith, and T. Papadakos, Value proposition design. Hoboken, NJ: 
Wiley, 2014. 
38 https://www.strategyzer.com/canvas/value-proposition-canvas 

https://www.strategyzer.com/canvas/value-proposition-canvas
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¶ Customer gains: This describes how the customer measures the success off carrying 
out their jobs. 

 
Value map side of the Value Proposition Canvas 
The value mapping in the canvas describe the products and services that are addressed to 
the customers. This region describes the following: 

¶ Products and services: As mentioned previously, each value proposition carries a list 
of product or services offered in the modular-by-design structure of the FLEXGRID 
solutions developed. 

¶ Pain relievers: This describes how the FLEXGRID products and services help overcome 
the pains experienced by customers 

¶ Gain creators: This describes the way in which the products and services create gains 
for the customers.  

 
2.3.1 Value proposition 1 
The first value proposition examines the perspective of the FMO. It is closely linked to the 
high-level use case (HLUC) 01 presented in D2.1.  
 

Table 8: Value proposition 1 canvas blocks; perspective of FMO 
Value Proposition 1 Customer 

Segment 

FLEXGRID allows for better marketplace operation and interaction between flexibility 
supply and demand by providing advanced market clearing services 

FMO 

Value Mapping Customer Profile 

Product & 
Services 

Gain Creators Pain relievers Gains Pains Customer 
Job(s) 

FLEXGRID ATP 
 
-User 
interaction to 
platform  
- RTM 
Architectures 
- Market 
clearing 
algorithms for 
B2B markets 
- Trading 
model for 
participation 
of 
stakeholders 
- Advance 
trading 
services 
- Sophisticated 
APIs  

- 
Implementation 
/consideration 
of advanced 
market clearing 
models and 
optimized 
algorithms to 
enhance 
financial 
reward of 
FlexMarket 
participants 
may incentivise 
usage of the 
FMO 
- Creation of a 
sophisticated 
and easy-to-use 
platform that 
allows a reliable 
and realistic 
reflection of 
various market 

- Tool to 
facilitate access 
to the platform 
to a broad 
range of users 
to offer their 
flexible capacity 
and get 
rewarded 
- 
Implementation 
/ consideration 
of market-
relevant and 
real-time data 
establish a 
more realistic 
and dynamic 
market model   
- Consideration 
of very diverse 
user-
requirements 
and benefits  

- Advanced 
interaction 
between 
market and 
grid operation 
- Creation of a 
marketplace 
that reliably 
and 
realistically 
reflects 
market 
dynamics and 
behaviour     

- Complex 
integration of 
FlexSupplier 
Assets 
- Difficulty for 
a broad range 
of users to 
access 
platform 
- Very diverse 
user 
requirements 
and benefits 
across FMO 
platform 
- Inaccuracy 
due to limited 
consideration 
of market-
relevant and 
real-time data 
and use of 
advanced 
market 

- Provide 
intermediary 
for FlexBuyers 
to request and 
purchase 
flexibility 
services, and 
where 
FlexSuppliers 
can propose 
flexibility 
services 
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dynamics and 
behaviour 

clearing and 
OPF 
algorithms 

 
2.3.2 Value proposition 2 
The second value proposition examines the perspective of the ESPs and RESPs. It is closely 
linked to the HLUC_02 presented in D2.1.  
 

Table 9: Value proposition 2 canvas blocks; perspective of ESPs, RESPs 
Value Proposition 2 Customer 

Segment 

FLEXGRID allows ESPs to maximise profits by optimising FlexAsset siting, sizing and 
operation, considering the technical constraints of the grid 

ESP, RESP 

Value mapping Customer Profile 

Product & 
Services 

Gain Creators Pain relievers Gains Pains Customer 
Job(s) 

FLEXGRID ATP: 
- User 
interaction to 
platform 
 
FLEXGRID FST: 
- Input of 
weather 
forecast and 
RE 
- Bidding 
algorithms 
- FlexAsset 
scheduling 
- FlexAsset 
planning 
- Optimal 
sizing  

- ESP can 
aggregate 
flexibility from 
FlexAsset 
owners and 
sell it to the 
local DSO 
- ESP can 
aggregate 
flexibility from 
centralized 
storage & 
DFAs and sell it 
to regional 
TSO 

- ESP can build 
on beneficial 
business cases 
with the local 
DSO 
- ESP can build 
on novel 
business cases 
with the TSO 

- ESP can 
realize a good 
ROI case for its 
storage assets 

- ESP's 
FlexAssets 
cannot be 
traded in 
flexibility 
markets 
- Large storage 
assets cannot 
be traded in a 
cross-regional 
TSO balancing 
markets 

ESP sells 
Flexibility to 
DSO and TSO 
at a beneficial 
price per unit 

 
2.3.3 Value proposition 3 
The third value proposition examines the perspective of the DSO. It is closely linked to the 
HLUC_03 presented in D2.1.  
 

Table 10: Value proposition 3 canvas blocks; perspective of DSO 
Value Proposition 3 Customer 

Segment 

FLEXGRID allows DSOs to minimise CAPEX and OPEX by exploiting flexibility offered by 
ESPs 

DSO 

Value mapping Customer Profile 

Product & 
Services 

Gain Creators Pain relievers Gains Pains Customer 
Job(s) 

FLEXGRID ATP: 
- User 
interaction to 
platform 
 

- Better 
management 
ƻŦ 5{hΩǎ ŀǎǎŜǘǎ 
and planning 

- DSO can 
postpone the 
grid 
reinforcements 
and reduce its 

- DSO can 
decide 
whether to 
buy 
FlexServices 

- DSO does not 
have the 
opportunity to 
participate in a 
flexibility 

- DSO must 
ensure QoS 
and SoS to 
end-users in a 
grid with 
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FLEXGRID 
FMCT:  
- Flexibility 
need 
evaluation 
- Auction 
based DLFM 
-  Pay as bid 
based DLFM 

of distribution 
grid operation  

OPEX 
- DSO can 
facilitate high 
RES 
penetration 
and flexibility-
related 
investments 

from ESPs or 
operate the 
grid in a BAU 
manner 
- Advanced 
interaction 
between 
market and 
grid operation 
at DSO level 

market 
- High RES 
penetration 
and flexibility-
related 
investments 
are stagnated 
because of the 
lack of a local 
flexibility 
market 

increased RES 
penetration 

 
2.3.4 Value proposition 4 
The fourth value proposition examines the perspective of the TSO. It is closely linked to the 
HLUC_03 (specifically HLUC_03_UCS_01 and HLUC_03_UCS_03) presented in D2.1. 
  

Table 11: Value proposition 4 canvas blocks; perspective of TSO 
Value Proposition 4 Customer 

Segment 

FLEXGRID allows TSOs to minimise CAPEX and OPEX by exploiting flexibility offered by 
ESPs 

TSO 

Value mapping Customer Profile 

Product & 
Services 

Gain Creators Pain relievers Gains Pains Customer 
Job(s) 

FLEXGRID 
ATP: 
- User 
interaction to 
platform 
 
 
- Tool for 
minimising 
¢{hΩǎ /!t9· 
and OPEX 

- Better 
management 
ƻŦ ¢{hΩǎ ŀǎǎŜǘǎ 
and planning 
of 
transmission 
grid operation  

- TSO can postpone 
the grid 
reinforcements, 
reduce its OPEX, and 
better coordinate 
flexibility at a regional 
and multi-national 
level 
- TSO can facilitate 
large storage 
investments and 
cross-regional trading 
of flexibility 

- TSO can 
trade 
FlexServices 
with other 
regional 
TSOs and 
local DSOs 

- TSO does 
not have 
the 
opportunity 
to 
efficiently 
interact 
with ESPs 

- TSO must 
ensure 
frequency and 
stability of 
transmission 
grid with 
increased RES 
penetration. 

 

2.3.5 Value proposition 5 

The fifth value proposition examines the perspective of ESPs, aggregators, prosumers and 
FlexAsset owners. It is closely linked to the HLUC_04 presented in D2.1.  
 
Table 12: Value proposition 5 canvas blocks, perspective of ESP, aggregator, prosumer, FlexAsset 

owners  
Value Proposition 5 Customer 

Segment 

FLEXGRID allows flexibility aggregation of B2C local flex marketplaces and 
ESP/aggregator participation in multiple energy markets 

ESP, 
aggregator, 
prosumer, 
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FlexAsset 
owners 

Value mapping Customer Profile 

Product & 
Services 

Gain Creators Pain relievers Gains Pains Customer 
Job(s) 

FLEXGRID ATP: 
- User 
interaction to 
platform 
- Advance 
retail market 
mechanisms 
(B2C) 
 
FLEXGRID 
AFAT: 
- Forecasting 
Engine 
- Flexibility 
aggregation 
-  Retail pricing 
algorithms 

- Aggregator 
establishes a 
loyal 
relationship 
with end users 
- New revenue 
streams for 
ESPs 
- Reward 
FlexAsset 
Owners 
maximising the 
value of their 
assets 

- Better energy 
services 
offered by 
ESPs to 
prosumers 
- Encounter 
competition 
- Satisfy the 
most 
demanding 
and diversified 
needs of 
prosumers 

- !ƎƎǊŜƎŀǘƻǊΩǎ 
business 
analyst can 
apply the 
optimal policy 
to maximise 
the value of 
the aggregated 
flexibility 
- FlexAsset 
Owners have 
increased 
value from 
their asset 
- Large 
FlexAsset 
Portfolios 
managed 
efficiently by 
aggregator 

- High churn 
rate due to 
high 
competition in 
the retail 
market for 
ESPs 
- End users do 
not want to 
invest in 
FlexAssets if 
they don't 
have strong 
ROI 
- Aggregators 
lack easy 
acccess to 
multiple 
markets and 
FlexAssets 
cannot access 
flexibility 
markets 

- Maximise 
aggregator 
profits by 
selling 
flexibility in 
multiple 
markets 
- Maximise 
FlexAsset 
owners' 
engagement, 
QoS, QoE 
- Array of 
energy 
services to 
prosumers 

 

As described in section 2.2, the FLEXGRID innovations will bring value to different 
stakeholders in the FLEXGRID business ecosystem mentioned in section 2.1. The stakeholders 
will be capable of leveraging the different services of the FLEXGRID subsystems, in 
customizable arrangements, in order to improve their business. This section explores, from 
ǘƘŜ ǊŜƭŜǾŀƴǘ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎΣ ǿƘŀǘ ŀǊŜ ǘƘŜ {ǘǊŜƴƎǘƘǎΣ ²ŜŀƪƴŜǎǎŜǎΣ hǇǇƻǊǘǳƴƛǘƛŜǎ 
and Threats (SWOT) of leveraging the different components of the FLEXGRID S/W platform. 

2.3.1 Tool for Flexibility Market Operator (FMO): Automated Trading Platform 

Table 13: SWOT analysis of the FLEXGRID tool for Flexibility Market Operators (FMO) 

Strengths 

¶ Innovative product addressing 
coordinative and numerical challenges of 
Flexibility Market participants   

¶ holistic approach considering market-and 
user specific expectations/benefits of an 
integrated FlexMarket 

¶ Optimized data and information exchange 
between FlexGrid ATP users  

¶ Adaption/Improvement of models and 
algorithms considering operational 

Weaknesses 

¶ Need for building up B2B partnerships 
before release 

¶ Very theoretical approach (at the 
moment) 

¶ Lack of suitable regulation from system 
operators to purchase local flex 

 




















































































































































