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Abstract

Based on a synergy between power grid and ICT technologies, a new smart grid generation will be
enabled by decentralized control via technology-based micro grids and active participation of end-users in
market-based micro grids. However, adoption of such bottom-up technologies in a mega scale of the
(active) distribution networks is facing challenges from coexistence of top-down grid control system and
market models. In order to accelerate the adoption of a variety of micro grids in the mega scale of the
distribution grids, various aspects of network planning would need to be enhanced along with advancing
set of control functions for technology-based micro grids to obtain effective communication and
coordination with the distribution grid. Exploiting potential flexibility of market-based micro grids is also
crucial for securing local network operation and mitigating power imbalance . This creates flexibility
market opportunities for involved stakeholders, thus accelerating adoption processes of developed micro
grid technologies. Developed solutions would need to be validated in a whole range of test environments,
from the integral software platforms to power hardware-in-the-loop laboratory experiments.

Obviously, future energy systems will become a complex cyber-physical ecosystem which would require
an integrated paradigm for energy management and control systems based on various (big) data resources.
Up till now, there is a limited effort putting on exploitation of big data derived from various advanced
sensors and massive number of smart meters under the fast evolvement of Internet of Things (IoT) for
resilience and self-management in the distribution grid and its coupled energy (heat, gas) subsystems. A
synergy between energy system integration and big data, if developed properly, will lay a foundation for
integral solutions to smoothen the whole energy transition.
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