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Abstract: DRIVE is a 36 months Horizon 2020 project which main objective is to unlock the Demand
Response (DR) potential of residential and tertiary buildings in the distribution grid. DRIVE
comprehensive platform can be seamlessly integrated with existing assets and buildings to achieve
optimal operations in the next generation of Smart Grids, paving the way to a fully deployed DR
market in the distribution network.
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1. Introduction

Demand Response Integration tEchnologies (DRIVE) is a Horizon 2020 EU-funded project
carried out by 9 partners from across Europe that aims to unlock the demand response (DR) in the
distribution grid by linking together cutting-edge science in artificial intelligence, forecasting and
cyber security with emerging innovative SMEs making first market penetration in EU DR markets
[1]. In doing so, near market solutions are strengthened with innovative functionalities that support
a vision of an “internet of energy” and “collaborative energy network.” DRIVE uses artificial
intelligence to bring decentralized management and DR services to prosumers, grid stakeholders and
distribution system operators.

DRIVE undermining process will consist of 3 phases: (1) unlock DR potential of buildings; (2)
enable effective and secure decentralised management of the grid; and (3) make a synergistic use of
validation activities to boost DRIVE development.

These overarching objectives will be achieved thanks to the development and validation of a
fully-integrated ICT infrastructure consisting of interoperable DR-enabling Energy Management
solutions for residential and tertiary buildings and platform for effective and secure management of
flexibility at the level of the distribution grid.

The project, coordinated by the French Alternative Energies and Atomic Energy Commission
(CEA), started in December 2017 and will last three years.

2. Why DRIVE?

It is widely recognised that increasing flexibility is key for the reliable operation of future power
systems with very high penetration levels of Variable Renewable Energy Sources (VRES) [2].
Flexibility is the ability of a power system to maintain continuous service in the face of rapid and
large swings in supply or demand. The most significant source of flexibility in a future scenario with
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high penetration of VRES is demand response. The new challenge is to unlock the very high potential
of DR in the distribution grid where the main sources of flexibility are the residential and tertiary
buildings, representing 70% of the total DR potential.

DRIVE will unlock the DR potential of residential and tertiary buildings in the distribution grid
through a comprehensive platform that integrates existing assets and buildings to achieve optimal
operations in Smart Grids, towards a fully deployed DR market in the distribution network.

3. What is DRIVE?

DRIVE is a research project that links together cutting-edge science in Multi-Agent Systems
(MAS), forecasting and cyber security with emerging innovative SMEs making first market
penetration in EU DR markets. In doing so, near market solutions are strengthened with lower TRL,
higher risk functionalities that support a vision of an “internet of energy” and “collaborative energy
network.” From the research side, MAS will move closer to real time operations and progress from a
limited number of assets toward decentralized management of a larger number of assets providing
DR services to prosumers, grid stakeholders and distribution system operators.

3.1. Process

To break out of the current status quo, DRIVE will develop and validate a fully-integrated ICT
infrastructure consisting of interoperable DR-enabling Energy Management solutions for residential
and tertiary buildings and platform for effective and secure management of flexibility at the level of
the distribution grid, as illustrated in Figure 1. The DRIVE process will consist ofs:

1. Unlock DR potential of buildings;
Enable effective and secure decentralised management of the grid;
3. Make a synergistic use of validation activities to boost DRIVE development.

User Interaction:

Figure 1. DRIVE solution.
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3.2. Objectives

e  Unlock DR potential in residential and tertiary buildings through low cost solutions that are
universally interoperable, integrating innovative load prediction and optimization algorithms
(Figure 2)
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Figure 2. DRIVE unlocking DR potential.

e  Optimize distribution grid flexibility through an integrated Multi-agent based Demand
Response ICT platform for aggregators integrating last advances in distributed real-time control
architecture, artificial intelligence and communications (Figure 3)
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Figure 3. DRIVE flexibility optimization.

¢  Demonstration of secure communication through the design and development of cyber-security
components for Smart Grids (Figure 4)
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Figure 4. DRIVE cyber-security approach.

e Engage and stimulate customers to participate in DR programs through a consumer portal
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Figure 5. DRIVE consumer engagement.

3.3. Impact of DRIVE

DRIVE will have impacts on several areas, represented in Figure 6.
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Social Impact

- Increase social benefits related
to energy cost reduction for the
inhabitants of European smart
districts

Environmental Impact

- Elimination of renewable

curtailment at district level
- Enhanced local balancing

3.4. Demo Sites

Technological Impact

- Develop DR enabling technology
for residential and tertiary
buildings
- District management platform
for flexibility optimization and
market facilitation

Energy Network Impact

- Reduced need for grid
reinforcement
- Increased grid reliability

Figure 6. DRIVE Impact.

Economic Impact

- Reduce end-user’s electricity
cost
- Develop innovative local
flexibility markets
- Reduce/defer DSOs ir
in grid reinforcement and grid
balancing

Policy and Standards
Impact

- Contribution to EU 20/20/20
objectives (renewable share, GHG
emissions, Energy Efficiency)

- Critical assessment of European
local flexibility market set-up
strategies
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DRIVE will demonstrate the effectiveness of the proposed flexibility management platform
though a wide set of validation activities involving five pilot sites and globally covering all services
within the DR value chain. The demo sites used during the project are:

Blaenau Gwent District (UK)
DEVO District (Netherlands)

ADO Stadium (Netherlands)
COMSA head office (Spain)

G WD

3.5. Consortium

Giessenwind wind farm (Netherlands)

The Consortium that constitutes DRIVE represents a multi-disciplinary group, composed of 8
partners representing 7 European countries, which stands for an ideal platform to carry out the work
proposed (Figure 7). The different tasks planned in this project would not be feasible without the
contribution of each of the partners, which have been specifically selected for the execution of the
tasks, according to the needs of DRIVE.
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Figure 7. DRIVE consortium.

4. Conclusions

DRIVE will enable and boost building and district flexibility management by enhancing Demand
Response capabilities of grid users, thus unlocking new businesses and services and paving the way
to a fully deployed DR market in the distribution network.

Funding: This research was funded by the European Union’s Horizon 2020 research and innovation programme
under Grant Agreement # 774431.
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