HARNESSING CONSUMER FOR A FLEXIBLE
ENERGY SYSTEM ARCHITECTURE
(“Flexible customer”)

Consumer behavior and demand side flexibility will be in a central role in the future energy
system. Sustainable energy system will be a complex combination of centralized and local
generation, and a large variety of local energy resources such as energy storages and renewables.
De-carbonization targets require increases of the intermittent energy sources, like wind, solar and
wave power. As the consequence, both the short-term balance of the power system and the
longer-term adequacy of the power and energy capacity will be a critical issue. This situation
requires a new energy system architecture in order to increase the flexibility both at the
generation side and at the consumption side. Activating the customer, and harnessing the
flexibility in the customer side, is a very complicated and multi-disciplinary issue, which makes it
an interesting and fruitful research question. In Finnish conditions, the situation is made even
more challenging due to large seasonal variations in both the demand and in some energy sources
like solar power and solar heat.
The objective of the research consortium is to bring the consumer to the center of the new power
system designs by combining a rich set of high-quality Finnish register data on consumer
technologies, characteristics, and behavior with the traditional power system analysis. The
ultimate goal is to develop “energy lab of Finland” where socio-economic databases for consumer
behavior are utilized in a power system context to experiment with architectures for market
interactions, incentive schemes, power balancing, and drastic changes in the capacity portfolios.
The focus is on four closely interlinked research topics which are 1) Data-based assessment of
consumer flexibility in the new energy system, 2) Incentives for the customer flexibility and
analysis of different market mechanisms 3) control architectures for integration of flexible loads
with the energy markets, 4) and analysis of the consumer flexibility as a resource in future
sustainable energy system.
The results of the project will enable harnessing the consumer flexibility for balancing the energy
production and consumption and this way pave way to the maximal utilization of renewable energy
resources and smooth transition towards sustainable energy systems. Scientifically, the project takes
Finland to the leading edge in research regarding consumer active participation in sustainable energy
systems.
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Figure: Focus research topics of the project.
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