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1. Introduction of VTT
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VTT — beyond the obvious

VTT is a visionary research,
development and innovation partner for
companies and society and one of the
leading research organisations in
Europe.

Our role is to promote the utilisation and
commercialisation of research and
technology in business and society.
Through science and technology, we
turn global challenges into sustainable
solutions for business and society in a
responsible way.
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We create solutions in three business areas

Carbon neutral Digital technologies Sustainable products
solutions and materials



VTT builds sector-integrated ecosystems
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https://www.vttresearch.com/en/technology-infrastructures/smart-energy-and-built-environment#:~:text=VTT%E2%80%99s%20research%20facilities%20for%20smart%20energy%20and%20built,cooperation%20with%20companies%2C%20research%20organisations%20and%20other%20stakeholders.
https://www.vttresearch.com/en/technology-infrastructures/smart-energy-and-built-environment#:~:text=VTT%E2%80%99s%20research%20facilities%20for%20smart%20energy%20and%20built,cooperation%20with%20companies%2C%20research%20organisations%20and%20other%20stakeholders.
https://www.vttresearch.com/en/technology-infrastructures/smart-energy-and-built-environment#:~:text=VTT%E2%80%99s%20research%20facilities%20for%20smart%20energy%20and%20built,cooperation%20with%20companies%2C%20research%20organisations%20and%20other%20stakeholders.

VTT’s Vision of Microgrids — Modular Web-of-Cells concept

= Microgrids as enablers of
Energy Communities, Local
Energy Markets, and Sector
Integration

= Provide a modular approach
from building to city level

Building Block
Individual customer Energy community City services
Energy community Local markets
Peer-to-peer Local RES Carbon neutrality
EV charging Reliability
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Services:
Electricity
Cooling

Gas

Mobility
Connectivity
Data platform

-

.....

Storages

Use cases:

Local optimization
Peer-to-peer markets
Energy communities
Self-sufficiency

Features:

100% RES

Energy efficient
Improved service quality

Technologies:
PV and small wind

Smart EV charging
Demand response



2. Success Stories
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Track Record — Past EU Projects

= ELECTRA EU, 2013-2018, 13.1 M€

+ “European Liaison on Electricity Committed Towards long-term Research Activities for Smart Grids”

+ 21 participants, led by Ricerca Sul Sistema Energetico - RSE

+ Concept of the distribution network being operated as a "web-of-cells" that were interconnected
microgrids.

+ Evenblij, B., Rikos, E., Heussen, K., Hu, J., Rezkalla, M. M. N., Marinelli, M., L&f, A., Pasonen, R.,
Hanninen, S., Merino-Fernandez, J., Rodriguez Seco, E., Guillo Sansano, E., Syed, M. H., Johnstone , K.,
& Kosmecki, M. (2018). Core functions of the Web-of-Cells control scheme. ELECTRA Consortium.

= SysFlex Horizon 2020: 2017-2021, 20 M€
+ “Pan-European system with an efficient coordinated use of flexibilities for the integration of a large share
of RES”
* VTT's key findings: Analysing and demonstration the potential of EVs and battery storage system in
the Finnish Flexibility market
- VIT



https://cordis.europa.eu/project/id/609687
https://orbit.dtu.dk/en/publications/core-functions-of-the-web-of-cells-control-scheme
https://eu-sysflex.com/
https://cris.vtt.fi/en/projects/pan-european-system-with-an-efficient-coordinated-use-of-flexibil

Track Record — Past National Projects

= EL-TRAN, Academy of Finland: 2015-2021, 6.0 M€

VTT Technical Research Centre of Finland, Tampere University (lead), University of Eastern Finland,
Tampere University of Applied Sciences (TAMK), University of Turku

The outline requirements for Finnish energy policy actors to implement the transition and a roadmap
for the public sector to support the process

VTT’s focus was to study how microgrids could be an alternative solution to grid investments

VTT publications

= ProCemPlus (Prosumer centric energy communities), Business Finland: 2019-2021, 670 k€

VTT Technical Research Centre of Finland, Tampere University (lead), Tampere University of Applied
Sciences (TAMK)

The project aims to address technical challenges, promote value sharing, and advocate for
legislative changes in energy communities for a prosumer-centered energy system

VTT publications

= DisMa (Distributed management of electricity system), Academy of Finland: 2019-2023, 1 M€

Tampere University & VTT (325 k€)

VTT developed and analysed use cases

The approach we typically have with microgrids: we consider the technology as an enabler for the
formation and operation of energy communities.

VTT publications



https://el-tran.fi/
https://cris.vtt.fi/en/projects/transition-to-a-resource-efficient-and-climate-neutral-electricit/publications/
http://www.senecc.fi/projects/procemplus
https://cris.vtt.fi/en/projects/prosumer-centric-energy-communities-towards-energy-ecosystem
https://cris.vtt.fi/en/projects/distributed-management-of-electricity-system

Track Record — Ongoing EU Projects

= SENDER Horizon 2020: 2020-2024, 6.6 M€
» “Sustainable Consumer engagement and demand response”
» 15 partners, led by Smart Innovation Norway AS
* VTT's focus on residential demand response and consumer engagement — microgrid controls and role to
support aggregation
*  VTT publications

» LocalRES Horizon 2020: 2021-2025, 7.2 M€
+ “Empowering local renewable energy communities for the decarbonisation of the energy systems”
+ 21 partners, led by CARTIF Technology Center
* VTT’srole is to model and validate aggregation platforms specifically designed for energy communities or
islanded microgrids
+ VTT publications

= RESPONSE Horizon 2020: 2020-2025, 23,6 M€
* ‘“integRatEd Solutions for POsitive eNergy and resilient CitiEs”
« 53 partners, led by EIFER — European Institute for Energy Research
* Turku demonstration is a L\VDC microgrid including PV installations, battery sorage, EV charging stations and
a large residential building, including heat pumps and a connection to the local district heating network.
+ VTT publications

" GLocalFlex Horizon 2020: 2023-2026, 10.3 M€
+ is looking into local P2P energy markets



https://www.sender-h2020.eu/
https://cris.vtt.fi/en/projects/sustainable-consumer-engagement-and-demand-response
https://www.localres.eu/
https://cris.vtt.fi/en/projects/empowering-local-renewable-energy-communities-for-the-decarbonisa
https://h2020response.eu/
https://cris.vtt.fi/en/projects/integrated-solutions-for-positive-energy-and-resilient-cities
https://glocalflex.eu/

Track Record — Ongoing National Projects

= STRATA, ERA-Net MICALL20, Business Finland: 2022-2025, 450 k€ (VTT)

The focus is on smart transformer technology and its role as an enabler to operate microgrids as

energy communities. What kind of services could be implemented in a smart transformer/smart digital

node, and which business models would make sense for it?

Recently published paper: K. M&ki, S. Motta, et al. Smart Transformer as an Energy Community Service

Node and Integrator of Local Resources in CIRED Rome 12-15 June 2023.

Key objectives

1. Advanced resiliency management through digitalization of smart grids incorporating DC microgrids
(integration of STs and digital platforms to achieve resiliency and security of grids and digital
platforms).

2. Concept for smart transformer as an energy community service node and integrator of local

resources (customer involvement for local flexibility markets, energy sharing and other community-
level use cases).

3. Increasing hosting capacity for new electrical generation and loads in LV grids and contributing to

resiliency of the power supply (integration and aggregation of private digital nodes with flexibly
controllable power limits).




Case: STRATA ERA-NET project: Community services
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3. Leading Edge
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5. Commercialisation
Global sales. Talent -
attraction. Invest in.

e
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Aggregator Business Pilot

= Within Smart Otaniemi ecosystem, Business Finland project in 2018-2020
= Business model development for aggregator and sub-aggregator
= Concrete piloting at VTT office building

Flex assets Sub-aggregator level Market aggregator Market
0ooo Storage units
4 |oo0{[ooo
Doo||ooo : T VPP o Q@/
Reserve
b A EV charging .,//' w markets
=== ensto [ | ~ FINGRID

ggg Buildings / .
]k D —
ooo 33% fl nuuka M

Industrial loads
VARE

Aro, M., M&ki, K., Evens, C., Vesa, H., & Schopper, C. (2020). Aggregator Business
Pilot. VTT Technical Research Centre of Finland. VTT Research Report No. VTIT-R-

01187-20



https://cris.vtt.fi/en/publications/aggregator-business-pilot
https://cris.vtt.fi/en/publications/aggregator-business-pilot
https://cris.vtt.fi/en/publications/aggregator-business-pilot

IntelligentEnergy Testbed
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13/09/2023 VTT - beyond the obvious

3 CINERGIA ELECTRONIC LOADS

11 PROTECTION & CONTROL IEDS

2 COORDINATED IEDS

=
\
. o
(8}

cinergia — m

cinergia —

3 MERGING UNITS

“

'.




Links to other facilities
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Pilot Environment — A System Under Test
BUSINESS
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4. Technological Innovations —
Innovation Unlock
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Some important partners and customers
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EnergyTeller

Combining our short-term energy forecasting solutions to
support microgrid operations and Energy Community services

= |Industrial and residential microgrids
energy demand forecasting

= Flexibility capacity forecasting
= Available generation capacity from
distributed renewable resources
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Aggregated or
individual energy
demand

Demand response
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Industrial
consumption

Residential
microgrids




Energy Management Agent: Deep learning for optimised
microgrid operations

. Weather forecasts
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13/09/2023  VTT - beyond the obvious



5. Future Directions — Research and
Development
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Research Roadmap of Sma
Built Environment 2023-203 g

" |ntegrated, flexible and resilient energy
system (from system point of view)

m 24/7 clean & affordable power in Northern
regions

= Swarm intelligence of buildings, districts
and industrial sites for energy management

= Climate neutral buildings and
neighbourhoods

= Healthy and resilient building in sustainable
way

Ay



Integrated, flexible and resilient energy
system (from system point of view) by 2030

= Sector Integration
+ Sector Integration Machine
+ Tools enabling integration of sectors for planning and management
+ Automated control and optimization of energy vector integration
* Quantum & traditional computing super optimization runtime models

= Energy Communities
» Hubs for sector coupling and flexibility
+ Integration of municipal/regional energy communities
+ Enhancing flexibility in energy systems with decentralized district heating

= Highly automated solutions for low threshold participation to energy (flexibility) trading

for individuals
+ Aggregation methods for small-scale loads
+ Operation models tailored to different frequency markets in different sectors




6. Closing and Transition to Q&A
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the obvious

Katja Sirvio @VTTFinland www.Vvtt.fi
katja.sirvio@vtt.fi
+358 50 314 0749
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