
25th International Conference on Electricity Distribution Madrid, 3-6 June 2019

Paper n°  1340

CIRED 2019 1/5

DATA PLATFORM AS AN ENABLER FOR SMART OTANIEMI ECOSYSTEM

Anna KULMALA, Teemu VESANEN, Kimmo HÄTÖNEN, Jarno HALME
Kari MÄKI, Seppo HORSMANHEIMO Pekka KUPILA

VTT – Finland Nokia Bell Labs – Finland Nokia - Finland
anna.kulmala@vtt.fi kimmo.hatonen@nokia-bell-labs.com jarno.halme@nokia.com

ABSTRACT
Energy systems are experiencing a rapid transformation
towards smarter and more environmentally friendly
operation. New types of piloting platforms and innovation
ecosystems are vital for efficient development of the future
smart energy system solutions. This paper introduces the
Finnish Smart Otaniemi piloting platform and
concentrates especially on describing the development of
a technical data platform that is a central component in
the piloting platform development.

INTRODUCTION
Energy systems are undergoing a drastic change due to
several simultaneous global development drivers
including changes in the energy mix, increasing amount of
electric vehicles and energy storages, emergence of new
digital technologies and stricter requirements for
electricity supply reliability. Even one of these changes
would affect the operation of the system significantly and
their simultaneous occurrence means fundamental changes
both in energy system technical operation and in energy
business. New types of piloting platforms and innovation
ecosystems are needed for enabling the transformation and
for developing the future smart energy system solutions.
New energy system actors are emerging and combining
actors from different energy sectors becomes more
important (electricity, heat, transport, gas, etc.).

This paper introduces the Smart Otaniemi piloting
platform [1] that is being built in Espoo, Finland, and
accommodates real-life pilots on several energy system
areas. This paper concentrates especially on the
development of a technical data platform that is a central
component in the piloting platform development. Also
other ongoing piloting activities are briefly introduced.

SMART OTANIEMI INNOVATION
ECOSYSTEM

Innovation ecosystem
Smart Otaniemi aims to provide a platform for testing
future smart energy solutions in a novel ecosystem of
stakeholder companies and research institutes. The
innovation ecosystem and the real-life test bed area enable
the possibility to emulate the large-scale changes in the
energy system beforehand and provide an environment
where new technologies and products can be developed

and tested. Also complex business transitions and models
can be designed and studied and regulatory aspects
considered. The test bed is located in Otaniemi campus
area in Espoo, Finland. Smart Otaniemi innovation
ecosystem operates with open ecosystem principles and all
types of actors can participate.

In Smart Otaniemi, focus is especially on utilizing data for
new types of services and applications for energy, building
automation, and communication market sectors. For all of
these, real-time observability, reliability, and
controllability are central aspects.

Smart Otaniemi piloting platform will be developed in
phases as indicated in Figure 1. At the moment, the
development is at the first phase which lays the foundation
for further activities. The innovation ecosystem already
includes a large number of companies and research
organizations and is constantly evolving. The first piloting
activities have started including also development of the
Smart Otaniemi data platform. New pilots are constantly
planned and initiated. At the first phase, the pilots are more
research-oriented but the commercial implementations
will follow.

At the second phase, the pilots initiated at the first phase
are upscaled and their commercial viability will be studied
more thoroughly. The focus of the new piloting activities
will be increasingly on new business models and new
service concepts which can be built upon the platform and
other technologies developed during the first phase. Also

Figure 1. Phases of Smart Otaniemi piloting platform
realization.

Phase 1
(2018-2020)

• Formation of the innovation ecosystem
• Initiation of the first pilots
• Implementation of the data platform

Phase 2
(2020-2022)

• Focus on new business models and services
• Upscaling of phase 1 pilots
• More fully company-driven development projects

Phase 3
(2022-2024)

• Realization of business ecosystem
• Pilot installations running on commercial basis
• Initiation of new roles such as data operator
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the customer interface becomes even more important than
at the first phase and the number of real customers
involved in piloting will increase substantially.

The final aim is to form also business ecosystems based on
the Smart Otaniemi innovation ecosystem developments.
At the third phase, the pilot installations studied and
implemented in the previous phases run in large-scale and
on commercial basis. New actors such as aggregators and
sub-aggregators, flexibility operators, artificial
intelligence (AI) and data analytics providers, energy
community operators and data operators are needed to
enable this development. However, also the Smart
Otaniemi innovation ecosystem remains to develop and
demonstrate new smart energy functionalities before
commercialization.

Ongoing piloting activities
The first Smart Otaniemi pilots have been formed on
different levels of system operation and range from device
control to market level, all planned to operate together as
one entity. At the moment, seven pilots have started and
new piloting activities are already being planned. The
ongoing first phase pilots are represented in Figure 2. The
piloting activies are linked as indicated in Figure 2 and
different energy sectors are included. The first phase pilots
lay the foundation for the next piloting phases and
especially the overarching pilots are important also for the
future developments. The “Platform and connectivity”
pilot develops and implements as one outcome the Smart
Otaniemi data platform that provides the data exchange
infrastructure to be used by other pilots and is introduced
in more detail in the next section. The “Enabling
technologies” pilot studies the possibilities of AI and
distributed ledger technologies (e.g. blockchain) for smart
energy and provides the basis for utilization of these
technologies in further Smart Otaniemi pilots.

The other pilots build up on different system levels and are
vertically supported by the data platform. On user- and
device-level, building level solutions, underground
thermal energy storage and electric vehicle (EV) charging
systems are piloted. In the aggregator pilot, the flexibilities

of different types of resources are gathered into larger
entities and utilized in different market places. The market
places include both the existing system level markets and
the local flexibility market that is being developed as one
of the Smart Otaniemi pilots. The local flexibility market
framework enables sharing flexibility locally, whether
aggregated or provided directly by resource owner.
Achieving proper interoperability of the layers requires
efficient communication and data management.

DATA PLATFORM
The technical data platform operates as an information
exchange platform inside the Smart Otaniemi piloting area
and facilitates connections to systems outside the area. The
aim of the platform is to create easy access to different data
sources and to facilitate data and control exchange within
pilots and between them. This enables development of new
types of solutions and services.

At the moment, data collection is usually conducted with
several company specific cloud services operating as silos,
which makes it difficult or even impossible to combine
data from different sources. The data platform being built
in Smart Otaniemi enables each company to focus on their
core business since not every company needs to build the
whole chain from measurements to services themselves. In
the platform economy at its purest each company has their
own role, e.g. measurements, control, connectivity, quality
management, user and consent management, user
interfaces etc. [2] This paper proposes a hybrid model for
the platform which takes a step towards platform economy
but still enables also the old silo based business models
making it easier for companies to step in and try the new
model.

Present research platform
There is a long background in developing shared data use
and platforms for building energy data in Otaniemi. In
earlier activities, VTT has developed a research platform
based on the Open Building Information eXchange (oBix)
server. The research platform provides a starting point for
the hybrid platform development and already as such
enables many piloting activities.

The present research platform collects the following data
from Otaniemi buildings.

∂ Building data & control (~ 10 000 data points
from building automation and control systems in
three buildings)

∂ Energy data (district heating, electricity, service
water, ~ 100 buildings)

∂ Weather data (local weather station and
connection to Finnish Meteorological Institute
open data)

∂ Other open data (maps and national and
municipal building permit information)Figure 2. Smart Otaniemi first phase piloting activities.

Platform
and

connectivity

Local flexibility market

Building level
intelligence

Aggregator business pilot

Market layer

Device/user layer

Com
m

unication

Market rules, roles, etc.
Aggregator capabilities

Control intelligence
Customer preferences

Smart
charging of

EVs

Enabling
technologies

Underground
thermal
energy
storage



25th International Conference on Electricity Distribution Madrid, 3-6 June 2019

Paper n°  1340

CIRED 2019 3/5

∂ Wireless sensors
∂ Electricity quality data (~ 10 buildings)

The platform includes interfaces to read the data listed
above. There are also two-way interfaces to most building
automation system used in Finland (Fidelix, Schneider,
Caverion, Siemens …) and to the Granlund Metrix
platform, which is one of the most popular systems for
remote building management in Finland.

In addition to the data, the platform also offers services that
are constantly developed further in various research
project.

∂ The data can be connected to either VTT
BIMServer installation or Drumbeat BIM-storage
in  the  web.  BIM  is  a  structural  model  of  the
building, which can be used to visualise the data.
Structurality enables each dataset to be connected
to the right element or system in the building and
shown visually in the right place and context.
Figure 3 represents an example view of one
visualization tool.

∂ Heat consumption can be connected to
forecasting and anomaly detection service, which
is calibrated based on available history data.

∂ Simulation service can be used to get comparison
data for measured values.

∂ Thermal comfort indexes [3] can be calculated
based on building automation data.

∂ Virtual data points (aggregated and post-
processed datapoints) can be calculated and
stored.

Figure 3. Result visualization on building level - measured
or simulated values from a building presented in a user
interface utilizing BIM.

The present research platform concentrates on collecting
and utilizing building data and this data is utilized in Smart
Otaniemi piloting activities. In further work, the data sets
will be extended to include data from new sources and
from all energy vectors (e.g. adding data related to
transport sector). There are already currently other data
platforms collecting data in Otaniemi area but the different

platforms are not, at the moment, connected to each other
which prevents efficient utilization of data from different
sources.

So to conclude, the existing research platform provides a
good starting point for the Smart Otaniemi platform
development. New data sources need to be added and for
the business ecosystem phase of Smart Otaniemi (see
Figure 1), the platform needs to become commercial.

The purpose of the VTT research platform is to support
research as the name says. Even though the commercial
platform could be technically identical to the research
platform, it is important that the company offering it has a
solid business model and services to support it. VTT can
offer some services from the research platform also for the
real commercial use temporarily while the actual
commercial services are being developed, but as a research
organization, VTT does not have the possibility to offer all
the needed training and technical support services and
accessibility contracts that are an essential part of software
companies business.

Hybrid data platform to be implemented
As already mentioned above, data collection is currently
usually conducted with several company specific cloud
services operating as silos. As a new approach, a
collaborative hybrid data platform is presented in Figure 4
covering all layers from physical sensors to aggregation
platforms. The aim is to advance from silos towards a
collaborative joint platform where all relevant data can be
easily accessed without building numerous point-to-point
connections between different resources and actors. The
focus will be in integrating existing cloud services, but
direct connection to original data sources such as sensors
will also be experimented. The new interfaces that are
being built to implement the hybrid platform are depicted
in Figure 4 with red colour. The present situation with the
silos can be seen from the same figure by removing the red
lines. It is clear that in this case an actor would need to
implement several different types of interfaces to different
systems to implement services which utilize data from
many sources.

Figure 4. The basic principle of the hybrid data platform.
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The data platform utilizes various connectivity options that
enable wired or wireless data transmissions from sensors
to the data platform and vice versa through wireless and
wired connections. Connectivity is provided as a part the
5G test network of Finland (5GTNF) [4] that enables
device, network and service testing and experimentation
across Finland. The connectivity provided by the 4G/5G
test network in Otaniemi includes integrated LTE and Wi-
Fi indoor pico cells and outdoor eNodeBs shared by
vendor providers and research institutes. The test network
includes complete service cloud, 5G core, and 4G radio
access networks. The mobile data services are offered with
dedicated test SIMs. The test network is designed in such
a way that different parties can create dedicated virtual
mobile networks that are controlled by independent EPCs
(Evolved Packet Cores). This enables testing and
experimentation of multi-operator use cases. To support
data platform operations, connectivity options include
broadband (4G/5G, Wi-Fi) and narrowband (NB-IoT,
LoRa) connectivity in addition to fixed connections.

As a summary the combined data platform and
connectivity options provide a solid base for a novel
platform and sharing economy. It enables novel services
developed in other Smart Otaniemi pilots to be tested in a
district scale and scaling up.

QUALITY CONTROLLED MEASUREMENT
DATA PROVIDED IN REAL TIME
The data platform aims to provide easy access to different
data sources and to facilitate data and control exchange in
a variety of use cases. The requirements for the data

platform differ substantially between use cases and have
been discussed in a business model workshop. The most
important common requirements have been identified as
follows:

∂ Need for real-time information
∂ Need for ensured quality information

These set very different requirements for the performance
of the data platform and connectivity options and for the
information to be monitored in terms of KPIs (Key
Performance Indicators).

Real time (or near real time) data is a technical challenge
that present data providers, connectivity providers and
platform/cloud service operators must tackle together. As
an example, use case of real time occupancy data in the
premises has been analysed. There would be roles for
companies measuring different variables from the
premises, companies providing connectivity, companies
providing the data platform, companies analysing the
measured data to get accurate occupancy information,
companies using the occupancy information to provide
new or improved services etc. as depicted in Figure 5.
Companies would benefit from the new system by getting
more precise data that could make the services fit better,
what the occupants really need at that moment. For the
building user companies it would mean that the occupants
feel more comfortable in the premises and are more
productive. Finally, for the building owners, the value of
the buildings in the market would rise with the better user
experience.

Figure 5. Real time occupancy data use case: roles and interfaces between different actors.
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Figure 6. Data quality management use case.

Need for ensured quality information would have quite
similar benefits as the real-time use case, but it would open
more new roles and means to use the measured and
collected data as many different data sources could be
combined and analysed with e.g. artificial intelligence and
sensor fusion technologies to find out which is the real
phenomenon behind the data. That information about the
real phenomena could be reshared in the platform to
improve the services. The roles and interfaces in the data
quality management use case are illustrated in Figure 6.

CONCLUSIONS
The energy transition calls for new types of innovation
ecosystems and piloting platforms that enable developing,
testing, piloting, and finally also commercialization of new
smart energy technologies and solutions. New actors and
novel ecosystems are emerging and cross-sectoral
collaboration is becoming more and more important. In
this paper, Smart Otaniemi piloting platform that is being
built in Finland is introduced. Smart Otaniemi combines
stakeholder companies and research organizations to work
together on a real-life test bed area located in Espoo,
Finland. The piloting platform is being built in phases
starting from innovation ecosystem building and small-
scale piloting finally aiming to business ecosystems and
large-scale smart energy system operations running on
commercial basis.

One of the key enabling activities for Smart Otaniemi
piloting platform is the development and implementation
of a technical data platform that provides the data
exchange infrastructure for Smart Otaniemi activities. A
collaborative hybrid platform model has been selected
where the focus will be in integrating existing cloud
services, but direct connection to original data sources
such as sensors will also be experimented. The selected
hybrid platform takes a step towards platform economy but
still enables also the old silo based business models
making it easier for companies to step in and try the new
model. Various connectivity options, wireless and wired,
are being utilised for data transfer to and from the data
platform.
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