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European smart city projects

L ’ Sustainable development of urban areas is a challenge of key importance.

v ’ﬁ' *" I R I It requires new, efficient, and user-friendly technologies and services, in
K . \{”\' smart cities particular in the areas of energy, transportand ICT. However, these
«® solutions need integrated approaches, both in terms of research and

development of advanced technological solutions, as well as deployment.

The focus on Smart Cities Lighthouse projects will result in integrated
commercial-scale solutions with a high market potential, in the field of energy,
transportand ICT.

This project has received funding from the European Union's Horizon 2020 research

and innovation program under grant agreement No 774199.
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The Smart Cities and Communities PROJECTS

lighthouse projects are funded by the : : B A8 ugsmiouss cmss
European Commission through the SO 8 B 72 revow cmes
Horizon 2020 research and innovation > -

programme, with the aim of bringing ] i I

together cities, industry and citizens to : S s  wr .

demonstrate solutions and business ) _uig.mam "

models that can be scaled up and 2 & _.' : s

replicated, and that lead to measurable LR :_ L
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efficiency, new markets and new jobs. e . :-u. " A
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Smart Cities
Marketplace

? What is the Smart Cities Marketplace?

An official website of the European Union How do you know? v

Cookies

| accept cookies | | | refuse cookies |

n European | @ Login | English v

Commission

Smart Cities Marketplace

Home Projects and sites v i i i SCALE News and events v

Creating smart cities together,

st

The Smart Cities Marketplace was created by merging the two former Commission projects
“Marketplace of the European Innovation Partnership on Smart Cities and Communities” (EIP-SCC)
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What is the Smart Cities Marketplace?

o

AGENDA
SETTING

= Smart Cities Marketplace + Smart Cities Information System
knowledge repository of EU smart cities projects

= One-stop-shop for those who look to bring smart cities @

PRIORITIES

solutions/projects to the market. OBJECTIVES @ @

MATCHMAKING FHABLERS

= Action Clusters

= Matchmaking: events and platform

<

KPI ASSESMENT




Smart Cities
Marketplace

C’\ Our Instruments

- Database of smart city solutions

B ol - Pan-European action cluster working Matchmaking events with investors
- Quantitative and qualitative groups and initiatives Open calls for proposals ready to

information - Regular workshops and webinars match

Contacts Guidance on how to create bankable
investment proposals

Smart Cities Marketplace
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Examples of outcome

T

0Z0Z HdY | Wegss U RULIOM| S0)31D MBS §1 06

EU Urban Air Mobility &rmmymsseve CITIZEN ENGAGEMENT K =
FrontRuhnfrs [ 112 demonstrator projects (17 cities / regions, incl. 2 Cross-border) SOLUTION BOOKLET Shining a Global Light

sl ol b ‘ B : EU Smart Cities Information System
o — w .

The role of the ‘Humble Lamppost’ in a post-Covid
— green digital recovery

‘epscc @NTNU

‘ A0 =
More than E O -
500 diverse & o ¢ © P B '_/j”‘-(—
takeholde:
mobilsed across a0 o CITIES-
Europe to work e European Innovation Partnership
on bringing urban TO OPERATION fon Clust
mobility to the
3" dimension! as »
G; — s Space for cities: from innovation to operation Smart City Guidance Package Hydro Itron
W o ELT.—:.-:;__ ““v a A talk about concrete uses of satellite data and services to support citie A Roadmap for Integrated Planning ®ignify SCIF i

i resihence a gina Y and Implementation of Smart City projects

Online workshop, 27 October 2020, 2 p.m. - 5:50 p.

, " ! q‘ U I c 2 UAM Initiative Satellites offer reliable and objective information on soil, air, vegetation, and assets, which can

X be compared over time. This increases the amount and quality of data that city managers need
- Wa

J. Borsboom-van Beurden, J. Kallaos, B. Gindroz, S. Costa, J. Riegler e

to implement sustainable development strategies

Eurisy organises an online workshop to present and discuss solutions to use satellite data and
signals, which can make a real difference for public managers willing to increase cities’
sustainability and resilience to climate change and critical events.

The solutions to be presented have been recently developed to improve services that already
existed or to respond to emerging city challenges, such as climate change and the COVID-19
sanitarian crisis.

Representatives from city authorities, SMEs, service providers and NGOs with an interest in
satellite-based solutions for cities are invited to express their views on the relevance of the
services presented with regard to their needs and to identify the barriers to the operational use
of such services in cities.

The workshop is organised by Eurisy as a tion to the Geospatiz| Cities initiative of the

and Communities (EIP-SCC)

European Innovation Partnership on Smart Cit

Register here h1t

More info about the workshop: http://bit ly/FrominnovationTeOperation
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How can | participate?

i, 4

Supported b

& smart-citi e.ec.europa.eu/action-clust

iatives/action-clusters Smart Citles #Eusm C|t|E‘S
Marketplace

n European | O Login English v ‘ ‘ Views

issi Save a backup on your local computer (disable if you are using a publicishared computer)
Commission 1 Standard Accessibility Mode

Join the community of the Action Clusters and Initiatives of

the Smart Cities Marketplace Languages
S m rt C itl es M a rketp Ia ce The community consists of many action clusters and nialives with a variety of acivities 1o help {0 shape the market for smart cilies in Europe. These are assemblies of pariners, commiting 10 work on
‘specific issues related to smart cities, by sharing the knowledge and expertise with their peers, providing added value with their national and local experience and idenfifying gaps that need fo be filled at
Useful links
- = - = - -~ the European level. The work of each Action Cluster is collected under thematic inifiatives. "
Home Projects and sites v Insights v Matchmaking - Community v 3CALE News and ¢ About Action Clusters

The community is governed

R
Home > Community > Action clusters The communty is governed by s charter Dby its charter.
Smart Cities Guidance
) ) Package Summary
Fields marked with * are mandatory.
- Smart City Guidance
Action clusters Package
Disclaimer
The European Commission i3 nof responsible for the content of questionnaires created using the EUSurvay service Contact
- P s o w . . - it remains the sole responsibility of the form creator and manager. The use of EUSurvey service does not imply a laura.cotracci@vito.be
An Action Cluster is an assembly of partners committing to work on specific issues related to smart cities, by sharing thy recommendation or endorsement, by the European Commission, of the views expressed within them. o=

giving added-value to their national and local experience and identifying gaps that need to be fulfilled at Eurg
Action ClustersNg collected under thematic Initiatives. If you wish to indicate your interest in joining one or more Action C|
simple form.

Download PDF version
* Your name and surname:
The European Commission is committed to user privacy. Please read more about our Privacy Policy here.

Save as Draft

Report abuse

\ 4

Thank you! What is your title / profession / job?

a0
Sustainable Urban Mobility Sustainable Built Environment Integrated Planning, Policy and
Regulations
Initiatives Active Members Initiatives Active Members
4 213 3 206 Initiatives Active Members

4 187




1 - Call for projects

Smart Cities
Marketplace

= The Smart Cities Marketplace is continuously looking for projects in need of finance to be

matched with our Investors.

Project Concept Note

The EIP-SCC Marketplace matchmaking support service is continuously looking for projects
in need of finance to be matched with the requirements of members of our Investar
Network.
So

- Are you looking to make investments in the area of mobility, ICT or energy?

- Is your city ready to redevelop certain areas? Is your company working on a smart city
project?

And you believe that you have a project concept that is mature enough 1o be pitched to an

investor, de submit your idea using intake form below.

On behalf of the EIP-SCC matchmaking team, thank you in advance for your invalvement!

Praxima N Pigina 1 de 5

Smart Cities
Marketplace

EXPECTED MPACTS
e s o e i e

Smart Cities
Marketplace

b

NAME OF THE PRORET

Praject doscription

NAME O THE GT/cTES

counTar

SHORY DESCRIPTION OF YOUR
PRONCT

AELEVANT BACKGROUND
INFORMATION 08 YOUR
PROE

e v e

PtCTED TN

ENERGY EFFICKNCY
BUDIGE

e P —————
| oo dener

AENEWABLES [ENERGY | e

SYSTEMS INTEGRATION) [

Smart Cities
Marketplace

A
K r

Organisation mformation

ORGANATIONS NAME

DESCHIPTION OF YOUR




A masterclass for smart city project developers

Smart Cities
Marketplace

The Smart City Roadmap

A two-day Smart Cities Marketplace Masterclass
to help shape your smart city project

Introduction

The Smart Cities Marketplace Is a major market-changing enterprise sup-
ported by the European Commission bringing together cities, ndustries,
SMES, iwestors, researchers and other smart city actors. The Marketplace
offers msight in European smart city good practice, allowing you to explore
‘which approach might it your smart city project What is more, the Market-
place represents a community of experts that can help you in shaping your
smert aty project so that you get your plan and business case ready for fi-
nancing and can present It to Investors. The Marketplace has a growing i
vestor network that Is nstrumental in attracting vestment while the
matchmaking team of the Marketplace can support you In sealing  deal!

As part of Its project shaping activities, the Marketplace Is now offering
a masterclass In developing a good smart city strategy which will sustain
‘your work beyond! the first experiments ard pilots and form the resiient
‘backbone of future projects. Spedial focus will be o ntegrated planning and
Implementation, the aspects of cross-comain collaboration with and buy in
of a multitude of actors, the ceployment of  long-term perspective on the
bullt ervironment, and the early inclusion of financial aspects In your devet-

Explore Shape

You will gt access Weassistyou In
to knowlecgeable experts developing an Investment
Qving you Independent and proposal for your smart
high-quality advice on prover alty needss)

and tested solutions

Who should attend?

The masterdass will be upon Ivitation
and targeted to representatives of city
ministrations and smart city project devel-
opers. It will be highly interactive and each
particpant's smart oty project (portfolio)
will play a central role i group work Par-
ticpants will be requested to provice Infor-
mation on thelr project before the master-
dass starts This wil ensure that
particpants can leam as much from each
other as from the presenters.

The organisers of the masterclass will do
an online intake of around 20 minutes with
each participant prior to the masterciass
to get a better understanding of therr local
Sttuation, context of the plan ard ambt-
tions.

Deal

Match your ieasiplans

‘with a network of solutior

providers and mterested

mvestors to supportyou
In sealing the deal

ractical, case-oriented

ased on Smart City Guidance Package

days

mple time between days to work on project concept

onstructive feedback from experts

egister at: matchmaking@eu-smartcities.eu

Smart Cities
Marketplace


mailto:matchmaking@eu-smartcities.eu

Smart Cities Marketplace Forum - Smart Cities
Towards a just and clean urban transition Marketplace

Tuesday 26 - Wednesday 27 April 2022
On-site in Brussels

Sign up for our newsletter

u @EUsmartcities
m - https://www.linkedin.com/company/5211434/

I|!|!\!!\kk
g

*
*
»*



https://smart-cities-marketplace.ec.europa.eu/
https://ec.europa.eu/newsroom/ener/userprofile.cfm?profileAction=edit&user_id=0&service_id=1759&lang=default
https://bit.ly/34ReJEV
mailto:info@eu-smartcities.eu
https://www.linkedin.com/company/5211434/admin/

Carbon neutral energy production
by 2030 in Kerava

. TONI NEVALAINEN

\" Technology Manager
‘ Keravan Energia

@ wapice VAMK  yaSEK
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Toni Nevalainen
Technology Manager

toni.nevalainen@keouy.fi
+358 406 738 030

/ KERAVAN .
www.keravanenergia.fi Gﬁerglq
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Keravan Energia Oy

r" A .

Keravan Energia Oy is owned by its customers via its
municipal owners (the City of Kerava 96.5% and the
municipality of Sipoo 3.5%). Our mission statement is to
maintain competitiveness and wellbeing in our region
through favourable energy prices.




Our mission statement

@

N

Carbon neutral Favourable electricity We create local
energy production distribution prices wellbeing in Kerava
by 2030 at the instead of paying and Sipoo
latest dividends

KERAVAN
7 enerqia



Our products Tm

Steam

.‘(\' Electricity Real estate

° distribution ? control
systems
Solar E Charging of

panls kS Johicles

Air-source
heat pumps

Electricity District Natural
sales heat

o/, KERAVAN
enerqia
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Towards carbon-neutral energy production

90% -88% 0g CO2

of the energy we of CO2 emissions by year 2030

produce is already from the 2010 level. at the latest.
generated with

renewable fuels.

KERAVAN
4 enerqia



Fuels and CO2 emissions

Use of fuels (GWh) CO2 emissions (t CO2)
700 140 000
600 120 000
500 100 000
400 80 000
300 I 60 000
1LY
200 I I 40 000
100 I I I I I 20 000
0 0
1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
Natural gas / biogas I Wood I Peat Il Coal
I Heavy fuel oil Projects under development emme CO2 emissions
7, KERAVAN

energia



Concrete action instead of just plans

Yy S [ R = N

We phased out the Renewable wood as We phased out the Own solar power plant
use of coal in 2001 the main fuel in 2009  use of heavy fuel oil in in Kerava in 2016
2014
We phased out the use Waste heat of the Wider utilisation of Storage of heat
of peat in 2020 bioplant recovered in waste heat

2021



We supply the heat required in the production process
of the Sinebrychoff brewery in Kerava

Need' Sinebrychoff, Finland’s oldest brewery, wanted to produce its drinks
®  with 100% renewable energy.

Solution. Our cooperation finally resulted in phasing out the use of peat in
¢ the Kerava bioplant. Currently, the Sinebrychoff brewery in
Kerava produces, e.g. Coca-Colain a carbon-neutral way —

uniqguely in the world. KERAVAN
. y ’ energla



How the cooperation brings benefits to the entire local area

District heat and electricity to . 0m o =g
Kerava and Sipoo " nom =

O = gy

u

L[]
L[]
L[]

With the flue gas condenser,
district heat is obtained from
the waste heat of the power
plant for heating our region

Flue gas condenser Electricity from
the generator 20 MW
Turbine

Warm district heot@
<L ey
6 s—

Steam boiler

Sinebrychoff

Electrostatic precipitator
cleans 99% of particulate (EESeE{elileNsIE=TeI e} (elie]s
emissions of flue gases

Sinebrychoff process heat
output about 10 MW

Ash is utilised, e.g. in v
earth construction work v

Feedwater container
L OO / KERAVAN

energia

Cooled district heat




Climate cooperation is beneficial for the whole region

The Kerava bioplant also provides heat for almost the
whole of Kerava and Sipoo. As a result of phasing out
the use of peat, the CO2 emissions of the power plant
fell by 45,000 tonnes at the annual level.

In its Kerava brewery, Sinebrychoff also recovers
heat corresponding to the consumption by about 450
detached homes each year, which makes the use of
district heating more efficient in our entire region!

KERAVAN
7 enerqia



Rel}fiewable transport fuel —
Power-to-X
|

’ \
\
= \‘

i

3% 300 vehicles

Synthetic natural gas would iﬁf{,ﬁ«
S

E CQO2 emissions of the Kerava
be enough to meet the annual = &=

bioplant captured = "q

According to the statistics of
the City of Kerava, road renewable natural gas with ‘“?ié%
traffic accounted for about 43 . methanation. " consumption of up to 300
per cent of the carbon-dioxide m CO2 emissions up to -20,000 heavy articulated vehicles.
emissions in Kerava in 2019. t/a = energy production can ;
a become even carbon Lo, —"2&

! negative.

]



How the methanation process works

Electricity 21-23 MW Synthetic methane 11 MW

E—)

Carbon dioxide Methanation Heat 8 MW

plant l

Water Oxygen

E—

Synthetic methane is produced with microbes discovered in bogland, turning the carbon dioxide and
hydrogen of the bioplant into synthetic methane. The technology was enabled by Q Power Oy.

The planned plant would produce synthetic methane with an output of 11 MW, which
would be enough for the annual need of about 300 heavy vehicles. It is also possible to
process other fuels from methane.

The pilot implementation of methanation was successfully completed in January 2022.
Next in line is the planning of implementation, after which the objective is to build a

renewable methane production plant of about 11 MW in Kerava during 2024. AP Feo

energia
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Learnings from Heat Demand Response
“in EU mySMARTLife-project

HANNU PIKKARAINEN

Business Development Manager
Helen Oy

@ wapice VAMK  yASEK
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Nantes | Hamburg | Helsinki

\h

SMART

Life
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\
Heat Demand Response Service
of Lighthouse City Helsinki
Hannu Pikkarainen

Business Development Manager
Helen

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 731297.




HELEN'S CITY
ENERGY SYSTEM
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MULTI FUEL Y Gl ccococ
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BIO CHP
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HEAT DEMAND RESPONSE
| 1 <
— >
| \ 5

‘ -

THERMAL COMBINED HEAT]NGANQ COOLING DATA
——— ENERGY COOLING PLANT, CHC ENERGY CENTRE CAVERN HEAT
STORAGE STORAGE STORAGE FACILITY
FREE ENERGY SOURCES _—
= v,

This project has received funding from the European Union's Horizon 2020 SMART
research and innovation programme under grant agreement Mo 731297 Life




Building mass as heat storage to balance peak consumption

______ Lower energy costs

HEEENN Less emissions

Heat Demand .
______ Heat Demand

"""" A
R Heat Demand Response |
ll'll‘l']ll‘(ll[l]llll’ r1TIT'I1rITrTTITrTTITITh
Time Time
A
This project has received funding from the European Union's Horizon 2020 rsnﬂART

research and innovation programme under grant agreement Mo 731297

Life




Heat demand response studies and pilots in Helsinki

* Business scenarios of heat demand response in Helsinki

+ Residential building pilot SALUSFIN 44 4
. Office building pilot ' HELEN

FOURDEG

A

m This project has received funding from the European Union's Horizon 2020
research and i

my
SMART
nnovation programme under grant agreement No 731297. Life




Heat demand response / Business as usual scenario

« Business as usual scenario: selected buildings of Heka and the :
City of Helsinki

0,5

« 550 residential apartment buildings of Heka

* 50 other buildings (business premises, offices, schools) 0 N R RN
10 11 12 13 14 15 16 17 18 19 20

« Estimated max. power for heat demand response: about 100 MW 5 05

« Estimated payback time with optimal use of heat demand B

response: about 10 years

-1,5

« The solution would result in savings in energy procurement and
district heat production. B

Time (years)

 Piloting capabilty exists, no commercial use currently

A

m
This project has received funding from the European Union's Horizon 2020 Sl'XART
research and innovation programme under grant agreement Mo 731297 Life




Residential and office building pilots

S=y | Energy
DISTRICT HEATING bl L_IL_f| - COnsumption
POWER PLANTS ———— | &
_F . Optimisation » I
Production planning and * Do people notice, if heat demand | ———— — — Tl ime
optimisation system response is in use?
e Apartment and room level smart Apartment level heating control f ALUSFIN
Demand Response -API heating control benefits and by smart thermostats
challenges -

Office building heating control

444
HELEN Heating Smart Heating by smart thermostats
Load/Unload requests Management System FOURDEG
A
This project has received funding from the European Union's Horizon 2020 FOURDES FS‘I"IJART

research and innovation programme under grant agreement Mo 731297

Life




Energy loading and unloading in the building by changing temperature settings

TEMPERATURE
SETTING VALUE

v

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement Mo 731297

Normal setting value
Load setting value

Unload setting value

Change in setting value

Estimated indoor
temperature

A

my
SMART
Life




Residential building pilot with smart thermostats / Merihaka, Helsinki

- 167 apartments, built in 1975

ALUSFIN

V)

Smart Heating Benefits:
* Schedule and control to have better indoor climate
« Data and feedback on energy consumption patterns
Challenges "'
« Connectivity on apartment level HELEN
« Customer engagement, motivate inhabitants to take the full solution into use
« Support model, ensure that appropriate model is in place

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement Mo 731297




Office building pilot / Viikki office building

HELEN

 Building control managed by Fourdeg

« Heat demand response impact to office personnel heating
quality perception measured by VTT

Main result: demand response did not cause any noticeable perception impact for office
personnel when the room temperature tolerance was limited +/- 1C

FOURDEG
Weathléc:clz—'aclarecest
* Room level control with thermostats is very efficient for heat demand
response -»- mi;:ﬁ'.gzﬁ'oe
* rooms can be heated over their normal temperature ceencar I
« all rooms will contribute with their own capability E . %
+ Office buildings and other premises with known usage schedule are M =ﬁ
efficient for heat demand response D.SE;'NCME. Eeat'ing

Energy Compan:
oy pany Fourdeg Smart Heating®

b

4

This project has received funding from the European Union's Horizon 2020 SMART
research and innovation programme under grant agreement Mo 731297 Llfe




Nantes | Hamburg | Helsinki
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Heat Demand Response Service
of Lighthouse City Helsinki
Hannu Pikkarainen

Business Development Manager
Helen

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 731297.




Tampere Smart City IOT Solutions

MAARIT VEHVILAINEN

Project Manager
City of Tampere
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TAMPERE

FINLAND

TAMPERE
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X oy -t

STARDUST ~ Project helping city in the procurement

. e

The objective is to pave the way towards the transformation of

)/// carbon supplied cities into smart, high energy efficient and
TAMPERE citizen-oriented cities.
p

g" 2 o This is to be achieved by developing new sustainable,
d J technological solutions, and innovative business models
related to them.
N ¢
':"E':"*'F';:lr = Parties:

» Coordinator: Cener (Spain)
» Lighthouse cities: Pamplona, Tampere, Trento
LITOMERICE * Follower cities: Derry, Litomerice, Cluj-Napoca, Kozani
CLUJ-MAPOCA C « The concortium is composed of 30 organizations from 9 different
-\ countries: 7 cities, 4 research institutions, 6 SMEs and 13
TRENTO industrial partners.

= Duration: 60 months (10/2017-9/2022)
KOZANI - EU funding: € 18 million

W
— This project has received funding from the
European Union’s Horizon 2020 research and

innovation programme under grant agreement
No 774094

PAHFL(JNA;-\/[% \\'\

£y




TAMPERE.

FINLAND

f»
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Ik,
The outdoor lighting network itself forms a

| B U PEE TN

natural physical platform which can ’be |

TS |

utilized to build an extensive sensor.
network. |

loT

TAMPERE



Objectives of the loT

TAMPERE.
platform ‘ FINLAND
procurement Tonea

* Energy savings

* Cost savings

* Reducing CO2 emissions |

* More real-time information to i
support decision making [l

* Providing high quality services

* Partner

* Ecosystem

74 TAMPERE




Competitive dialogue process

Market Dialogue
03-06/2019

Negotiations

spring, summer 2020

Verification and
comparison of the
call of tender

74 TAMPERE

Request to
participate

10/2019

Final invitation to
tender

10/2020

Procurement
decision legal

01/21

Decision of suitable
candidates and
invitations to
negotiations (6)
02/2020

Offers for tender
11/2020

Procurement
contract 02/21

TAMPERE.

FINLAND

52



TAMPERE.

FINLAND

everyday life for all of us.

loT

TAMPERE



TAMPERE.

FINLAND

= R R T

Sign in to your account

remail

Or sign in with
wapice
Tampereen se
"
. v
—~ A \ P - ¥ 1
St STARDUS 9;: \
.

loT-alusta on kehitetty osana STARDUST-projektia.
STARDUST on saanut rahoitusta Euroopan unionin
Horisontti 2020 -tutkimus- ja innovaatio-ohjelmasta (grant
agreement N° 774094).

¥ TAMPERE



IoT-platform architecture TAMPERE.

Tampere Open data Dashboard for outdoor Snapshot of the urban Traffic dashboards, other future
portal lighting environment dashboards

\ \ $ REST API ® REST API $ /

Wapice Oy MS AZURE

loT Ticket

Camera analytics

3rd Party systems (AI, ML, neuro network)

/ 3rd Party systems

Outdoor lighting / $ $ \

controlling system Server for edge computing

C2SmartLight LoRaWSiI;i-t:etwork Tele operator network (camera analytics)

@ M S s $
Sensor < ‘n (((‘))) (((‘))) E zzz ((<|>))((( D) u%

IOI Sensor Ground Condition Defrosting Sensorhub Traffic and surveillance

TAMPERE sensor measurements system cameras

Device management system, support for different protocols




TAMPERE.

Smart outdoor lighting

% TAMPERE

control-influencing information from
other systems can be imported into
the control system

control groups are defined (eg
street-specific)

the operation of the lighting can be
monitored remotely

local controlling

lighting can be optimized according
to the need for use

Brings sensing capabilities that
support other activities

25.3.2022 56



IoT

TAMPERE

Project Pilots TAMPERE.

FINLAND

loT Platform ready for development projects

Platform enables the pilots and tests for projects and make it easier for
the city to scale and deploy successful experiments:

SURE, STARDUST, CityloT2, Arena 5G —development project...

YMsse  Overview




Example of future use cases TAMPERE.

FINLAND

Traffic monitoring

- Extensive traffic monitoring with the help of cameras.

- traffic counting (vehicles and light traffic), traffic offenses, crashes,
near misses, etc.

TN LY lmmumuh

arvdopen o

loT

TAMPERE



TAMPERE.

FINLAND

Tampere.Finland app

The Tampere.Finland application brings
the user a diverse range of Tampere
services. The application is aimed at the

TAMPERE PASS PUBLIC PARTICIPATE AND

city's residents, but also at tourists and

erIKl } @

other customers in the Tampere area.

Tampere.Finland application was

R  SRUSAE R T: developed as part of the innovative
v partnership of the Enlighte_n Tampere
a Hackathon process by Geniem Oy.
rpemmert | ety s * Tampere.Finland application is using the
open data and API:s available in the city
OWN FAVORITES of Tampere.

2 favorites

e QOver 100 000 downloads

Vg TAMPERE
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% TAMPERE

4 DECEMBER 2021

CO2

32,1 kg

Your carbon
footprint in this
month

72,9% ks 715/1104
Most used travel type Your standing

How emission-free my
activities were during .

the last 7 days?

You can now set the bicycle model
of your own bike in the background Read more
settings

Remember to use the offers earned from
the previous month's mobility

What can you do if you have problems
using the CO2 calculator?

TAMPERE.

FINLAND

Mobility CO2
calculator

* The application provides a new kind
of information about the movement
of people, which facilitates the
planning of better services.

* Sharing information about the carbon
footprint of the mobility and
influencing to choose more
sustainable way of movement.

25.3.2022 60



' TAMPERE

Data from moblllty CO2 calculator TAMPERE.

& 4 FINLAND
/v .
+ Litkkumisen hiilijalanjalkilaskurin analytiikkatyokalu ([Tieton palvelusta

§ Kaukafirvl ket pavat

Klvdy kulkumuoto-osuus
Osuus suontteesta 10,2 % (20154 km)
Kulkumuodon ‘mum|
- °""'“ ot Joukkolikenne 125 %
"
W 234-539
W 15.1-234

1 101151
d is1-101

5481

14254

[124-42
T 0824 \
: Ap = 8 CARTO, © OpenSirostMap contributors
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TAMPERE.

FINLAND

oy 4ce

945 @B o Al A

Combining 10T platform with Tampere.Finland
10.00 @ T -

f£= Data .

é 49Y% Air quality
A ABOVE
(LAPET A THE MARK

GIVE FEEDBACK

Give a general feedback about the city. All feedback is
valuable to us.

Feedback

)
Lt hi.

Title *

ABJAS MARKET PLACE TAMPERE PASS PUBLIC PARTICIPATE AND
¥ TRANSPORTATION INFLUENCE

Wapice Oy MS AZURE

erlK

PIRKAKMARS

°
T T KIRIASTO T
PIRKANMAA LIBRARY EVENTS AND PIRKANMAA WASTE
CARD

ATTRACTIONS STATIONS

Additional info

e

GET INSPIRED BY YOUR MOBILITY COMING SOON
TAMPERE CARBON FOOTPRINT

Contact info

Email (i
OWN FAVORITES

2 favorites

Polls Feedback Fault report Guide

1 O <

% TAMPERE 25.3.2022 62



City as an Innovation Platform TAMPERE.

FINLAND

With solutions targeting carbon neutrality, the Hackathons
city has and will open up its activities,

development projects and challenges to

businesses and communities in order to create _‘

new business opportunities.

Tampere is a smart user of data and an enabler of
data-driven innovation. The entire city serves as Innovative Pilots

an experimentation and development platform procurements
for new solutions.

Picture modified — Source Harri
Lansipuro, Tampere University

6Aika - thebU L grmevoon DX civion

ﬁg TAMPERE

htt7ps://ap"p.’industryhack.com/ch}alIenges]ehlightentampere/



TAMPERE.

. FINLAND
Climate

hero

Transparent
Collaboration Towards CitizEIg

Engagement

Carbon Neutral Information
Tampere 2030 e

Climate
budget

Sustainability
in innovations

and
[ H T
Business Academia o e
Climate Strategic/ caucation
partnership partnership >

Innovative Common
procurement . projects
KCllmate
W Py watch | N

Common
projects

Circular
economy
partnership
model

. “Tampere will be carbon neutral in 2030.

= “ This objective will be achieved in cooperation
Enabler %e === with the city’s subsidiaries, stakeholders,

Sustainable

entrepreneur- P/Clth rm == businesses and residents. The objective of carbon
Tampere - neutrality will be taken into account in all of the
testbed ROdeCIp - city’s operations, procurement and investments.

As a city of sustainable growth, Tampere values
nature, conserves natural resources and reduces
emissions.”

Tarmmpere Strategy 2030

= hy - i 3 indl o - S = § :.’_- i ‘k“ : li: S R
- 'gh' _1@“&&‘%‘,? $ AT e .43” %:
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Maarit Vehvildinen
Project Manager

Maarit.vehvilainen@tampere.fi

¥ TAMPEREEN KAUPUNKI ~ @maaritvehvilail


mailto:Maarit.vehvilainen@tampere.fi

Interactive Break
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Oulu Smart City Energy Solutions

SAMULI RINNE

Project Manager
City of Oulu

@wapice VAMK  vASEK

ENERGYWEEK.FI #ENERGYWEEK



Oulu Smart City Energy
Solutions

Text and pictures:
Project manager, Making-City-project
Samuli Rinne
City of Oulu

The MAKING-CITY project received

funding from the H2020 Programm e

under grant agreement n"824418

25.3.2022

O YHDYSKUNTA- JA
) YMPARISTOPALVELUT




Making-City targets

* PED = Positive Energy District in Kaukovainio

» Real data and model about energy consumption in buildings for assessment

* Main target: CO, neutrality so that

* the emissions are not leaked elsewhere
« itis socially sustainable
« the cost is moderate
« Other targets
« City Vision 2050 (energy issues)
* Policy recommendations
« Replicability assessment

» Proving the low enough risk for investors (?)

s\l
o MakmE OULU YIFr VTT G ouunvuorsto - S E=“E
YHDYSKUNTA- JA City @ MAKING-CITY project received

- funding from the H2020 Programme
YMPARISTOPALVELUT under grant seement 83418 Makmg OuULU

Pohjoisto

voimao ’E l. J T Euroopan unionin
* * Horisontti 2020 -ohjelman
. s jkﬁ.;':!vlzgnx AR,NA okt rahoittama hanke
oulunenergia.fi Sivakka N




Emissions of DH production in Oulu?
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DH in Oulu
2035->?

CO, free.

HP 35%

1K ENERGIA O

LAANILAN BIOVOIMAL




St © )

: ; e NS g
PED area energy system, principle . {

Sy e %
e N e N
o . N AR

< b , M <
AT P a0y ~
S SN ,& X} 2l

Exhaust = |
~airHP
i P - ,&; g e :~._\V _\f;"-:
V"‘*— e |

| o)
=

—

DH -> flexibility . r—— - |

g /
A
=

Excess heat to DH 4

"~ heat
- recovery

Borehole
storage







| ™ ‘

[ ’Q}ﬂ

AEINAYY TR
“,_sf A _




PV on the roof of the rental house




Grocery store and apartment building

i |
N
S W
IR 1
[P




Grocery store energy flows 22.9.2021 9.55

makingcity.vtt.fi/authtest/auth/index.html

Solar'power
ﬁfi 12.2 KW
!

L}
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A survey made in Oulu: energy and environment attitudes

 Relative importance: price 2, security of supply 1, environment 1
* 95% interested in environmental impact
* Openness asked for




Lessons learned

Solutions work well when adjusted properly and tailored in place

Long sight is essential

Everyday actions and wishes must be heard

Maintaining price, functionability and telling about these -> acceptance



Co-creating smart and climate-neutral
I positive-energy district (PED) — case Ker

ELINA WANNE

Development Manager
City of Espoo

@ wapice VAMK  yaSEK

ENERGYWEEK.FI #ENERGYWEEK
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T;r.. SPARCS

/Sustainable energy Positive & zero cARbon CommunitieS

Co-creating

smart and climate-neutral
positive-energy district (PED)
— case Kera

Project Manager Elina Wanne

Centre of Excellence for Sustainable Development
City of Espoo

This project has received funding from the European Union’s Horizon 2020 researc h and innovation
ean Union fun programme under Grant Agreement No. 864242
earch & Innovation Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities and Commun ities
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Together towardsa @ "
_ sustainable city

The most _ T * Espoo aims to achieve the UN
sustainable city in SDG City 2025 2030 Agenda 2030 sustainable
Europe
development goals by 2025 and
carbon neutrality by 2030

Smart city Climate action Circular economy

* The working method is based on
partnerships and collaboration for
achieving goals - also in Kera

Sustainable

2
lifestyle * The challenges of cities will be
Smart city Clean solved together - the new role of the
solutions SIS city and neighbourhoods as a
3 5 platform and enabler

With residents, companies, research and education
institutes, ngo’s locally and globally

12/11/2021
/11/20 Centre of excellence for sustainable development, City of Espoo



ﬁ, SPARCS

- Demonstration areas

Kera / Leppdavaara district
District planning demo area Le p pavaara

City Development

Smart Technologies District:
Co-creation oo
Leppavaara Centre

Mobility solutions

T TAMPERE 2 h

iy,
8 mm///,,/ A

Espoonlahti district: Energy Storage
Smart Technologies

Lippulaiva blocks | ,, \‘ E-mobility
3“:}*& r)uvsnsrrv -~ "

J

\ Sl LN
RES i > ‘mk KEILANIEMI

Energy Storage Qo A
Citizen engagement \—/’
Multi-modal transport

e Joker| Light

QYLAHT

Finnoo area
Replication
Horizon 2020

?ur;pean UI'_I‘i:("If”"di”tg This project has received funding from the European Union’s Horizon 2020 research & innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020: Smart Cities & Communities
Oor kesearc nnovation




HELSINKI AIRPORT
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From an old
industrial area into a
residential and

working area for 14
000 residents
1’0

PR to

AARA 40 min to the airport
lllllllllllllllﬁllllIlllllllllllllllllllllll

: \\\\\\\lllllll.lllllllllll "
N
20 . n nmmmm‘\\
S ST PETERSBURG 45h -
_ AALTO UNIVERSITY _ —
. KEILANIEMI ¥ THE CENTRAL
JAILWAY STATION

10 min to Helsinki centre

Kl

.
J

¢ TALLINN 1,5 h

FINNOO
s Joker tramline s Metro (current)
s Major road e West metro 2017
West metro 2020

KKA
Humnin - Railway

Helsinki centre
ESPO
Centre of excellence for sustainable development, City of Espoo

12/11/2021






Kera now and in the
future — tools for
urban development?

A
i/

g o
< N8 |
VLT ) M i . R |
R B O R Y e T ST

The city plans districts, e = o s e ...but is also home, a
makes land use e et TN My i i platform and a partner for
agreements, issues e e B SO action, experimentation,
building permits and s o Ml solutions, ideas, doing
implements its own S N o things together and
infrastructure and W W At common goals.
construction projects... Kok =k

Horizon 2020 o ) g W N . S |
Hean This project has received fundzZ S N A e SR me under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020:

European Union funding - .
for Research & Innovation Smart Cities and Communities




ESPOO
ESBO

Kera development commitment

Challenge:
Turning an old industrial area into a sustainable
circular neighbourhood

Gathering essential operators around the
same table

&
I B

Creating common goals and concrete steps to

% reach them
-
WA WZ Committing together

' 1. Close cooperation

2. Carbon neutrality by 2030

3. Significant circular economy solutions

4. Kera as a national and international reference site

| L

L R AN PRI

12/11/2021




ﬁp SPARCS
—

Aim

» How can we develop (new) urban districts as sustainable smart city
areas together with different stakeholders?

» Holistic integration of smart city solutions (not as separate solutions)

. = smart city solution = smart city solution

|

® !

® ® .
. |

|

|

|

AREA / DISTRICT : AREA / DISTRICT

» Clarify district planning process and the possibilities for participation in the process

» Main themes: energy, mobility, land use

Horizon 2020
European Union funding
for Research & Innovation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020:
Smart Cities and Communities 9 2
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Sustainable

City = CO-CREATION MODEL FRAMEWORK

Development /

Smart City
Development

¢==== (CO-CREATION MODEL OPERATION

Positive Energy

Districts
(PEDs) l

Co-creation on
an area/district
level

Operational
model, e.g.
alliance model

Horizon 2020
European Union funding
for Research & Innovation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020:
Smart Cities and Communities 93
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Co-creation process

» Co-creation with different stakeholders

» SPARCS partners, organizations, citizens, city departments, companies, land
owners

» Modes of working
» Workshops (design sprints)

» Timeline: 11/2021-12/2022
» Parts1 &2

Finalizing &
publishing of
the model

Co-creation model, Generalization

Starting phase Case Kera of the model

Horizon 2020
European Union funding
for Research & Innovation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020:
Smart Cities and Communities
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Organisation & Participation

\

J

\

J

-

\

N
¢3¢

"

Project

steering group

Sprarring
group

Morning
coffee talks

Design Sprints

DS Result
coffee talks

Miro board as
working tool

-

Questionnaires

after the DS

Co-creation
internet page

Participation of
residents

Horizon 2020
European Union funding
for Research & Innovation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020:
Smart Cities and Communities
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ﬁp SPARCS @

Part 1: Creating the co-creation model for Kera

» Kera demo area as a case example

» Preparation of the model framework
» Benchmarking

» Examination of previous Kera development processes

» Co-creating the model for Kera with different stakeholders

» Timeline: 12/2021-06/2022

Preparation of
Benchmarking the model
framework

Co-creating the Finalizing the
model for Kera model for Kera

Horizon 2020
European Union funding
for Research & Innovation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020:
Smart Cities and Communities
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ﬁp SPARCS @

Part 2: Generalizing the model (Espoo and beyond)

» Expanding the model created for Kera for use in any (new)
urban district development in Espoo

» Different area typologies identified and examined
» Generalizing the model together with stakeholders

» Creation and launch of the model toolbox

» Timeline: 06-12/2022

Identifying area Generalizing the Creation of the
typologies model model toolbox

Horizon 2020
European Union funding
for Research & Innovation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020:
Smart Cities and Communities
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https://www.sparcs.info/

I 7 J @sParcseu

*KLADNO)

AHMOZ KH®IZIAZ

*é!
@ESPOO EENE SIEMENS f acrvcon Il ADVEN

PLUGIT

—Z Fraunhofer >> BABLE WSL@ Leipziger cCEN|E!

Stadtwerke

NEWE N RO

S
. 1 sw Reykjavik
l--. Irwgeme-ure p g j @R Energy

O Pzm=e

z'ﬂe Deliver Intelligence .

Suiteb AmeABTonc-p 3*CiviESCo

Horizon 2020
European Union funding
for Research & Innovation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020:
Smart Cities and Communities
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Thank you!

More information on SPARCS: https://www.sparcs.info/

Web site for co-creation model under coinstruction https://co-creatingsparcs.fi

Horizon 2020
European Union funding
for Research & Innovation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement No. 864242 Topic: LC-SC3-SCC-1-2018-2019-2020:
Smart Cities and Communities
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Vaasa Smart City Solutions

MIKA HAKOSALO

Energy and Climate Specialist
City of Vaasa

WART‘SlLA @Hitachi Energy "l‘==== 2!]”/‘/5 Q_/{w Energiateollisuus r:: edve GRE/ /K GAMB'T .@ Wapice VAM'( V,’\S E K
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Positive Energy Districts
as Innovation
Ecosystems:

Connections -




Carbon Neutral Vaasa 202X - Innovation
Ecosystem

 Vaasais looking at carbon
neutrality from an energy

system perspective.

« Piloting innovative solutions is

Heat pumps, other electric heating

a way to build connections,

|
competence and capital. .

Zero-emission
 The up-scaling of piloted

Solar power, Bicenergy CHP,
Wind power, Hydropower,
Nuclear power

/)

Wood-based biomass,
waste heat

iInnovations is done by world
leading companies in the

EnergyVaasa cluster.



Symbiotic Waste heat Networks (TT#1) combined
with smart multisourced low temperature district
heating and innovative storage (TT#2)

VASKILUOTO

District heating network — target to achive carbon
neutrality in heat production by 2025.

Old fuel underground storage was prepared as
heat storage.

Use of waste heat from WestEnergy, Smart
Technology Hub and other sources.

Vaasan Sahko (Energy company) implemented
the storage in fall 2020.

10% reduction in emissions in first winter.

Study case: Gothenburg, Utrecht

HEAT Storage in VAASA

A\

Vaasa district
heating network:

e 242 km,

« 3268 customers,
« 745 GWh
production

22m

- ] om TR EELE | T
||||||||||
it B n:
|||||

|||||

lllll
(i

WARTSILA

Smart
Technology
Hub

IRIS — Vaasa Replication plan



Implementing Projects with National Funding

* Vaasan Sahkd is implementing several
projects, funded by Ministry of Affairs, which
can use the heat storage and make the
energy production carbon neutral by 2025:

e Patt waste water treatment plant: 8 MW heat
pump installation to recover waste heat into the
heat storage. Replace 49 GWh coal/a.

e Wartsila Smart Technology Hub: 3 MW heat
pump installation to recover waste heat into the
heat storage. Replace 18 GWh coal/a.

* Bio-CHP —plant: The plant can produce 85 MW  gest S = .
heat and 23 MW electricity from biomass. This  [SESESSSEE= et

I A
Leg _

will replace 806 GWh coal/a. e N




A CIty Innhovation Flatrorm (1 I #4) Tor Energy
optimisation (TT#2) and smart vehicle charging
(TT#3)

The City Innovation Platform for Energy optimization | :e\

and smart vehicle charging will be developed with -0- 0-0

city, corporate and national funding: ) Weather Data porner.

 First building pilots will start in 2022 with corporate l /
funding (Vaasan Sahko).

- City and national funding will be used to develop a B : ¢
central I0T-platform which can be used by different . Optimisation yoétimiz_at;on. . g)
buildings owners for energy optimization and smart el
vehicle charging. Partner Partner

DigitalTwin Building.

« Savings from energy optimization can be re-invested in ‘ l | {2‘?"21,‘25’;?5:&:1’*"“""5

the development of the city innovation platform. |

®
=
N N N
'Vl

«  Study case: Gothenburg, Utrecht, Nice ta\ i h

Partner Partner
Sensor and metering Data Partner Partner District heating operator
Local/joint Buil.dirlg energy Electric grid operator Local

optimisation Local

Local/joint



Energy Data Platform and Collaboration for
R&D

KPI's

Objectives/Targets

Solution/result

=

New compatible
tools

202X Data HUS Helsinki University Hospital ‘gg -l';,
platform R&D work The world’s largest public cloud 3.:‘ .;::c;n Data from
& Sandbox N healthcare data lake 3041T aystema. ‘«3
o Tt @E—' & %on 780 miillion
. ! eatiial fapons laboratory results
Data : ( \/‘:

Integration - a-8
collection x; Pt @
¢ Quality regsiens 2,6 million i
/ , Maticoal registries treatment repors 36 million
/S R medical records

_—~ Fesesrch dalitases

'.: = Pt jouremls (EMR)

Comprehensive data orchestration
and ana
its entire

o Frsncise { Cost per patien!
*_  Radongy
[ ™~ Gaooma
S Acute care montiors ( Meckzal devices
Sarvicu uaage
Laboralory
Pathofogy
! Imagng
PFarsonal welbeing gaagens

[NEN Fail




Piloting New Circular Economy Concepts with
national funding

Elm:i.'l'h‘.lt'gr grld

* Renewable electricity
Water cleaning (distillate) / w\

Electrolysis when electricity price is Low

Heat storage of
Vaskiluoto

> E District heat
heat ‘\.

Gas engines

» Store excess heat and O,*
» Compressing H, ﬂ = = - =N\ h// [

+  Store excess heat Hppertie T AP s
* Novel high pressure H, storage Compresso i*i—//f‘-« < hﬂ

. _ . . . "‘x H: Industry &

» Reconverting H, to electricity when price is High o . ﬁ g P

+ 24 MW plant in which the Hydrogen engine concept will be demonstrated e —

» 25% vol. H, in 2023 + 75% vol. Biomethane/LNG '.(-.5; —QA 3':. ;lg::g:mm renewable

* Aiming at 100% vol. H, in 2029 ‘ /

« Store excess heat



THANK YOU

Mika Hakosalo, Energy and Climate Expert, Vaasa g

mika.hakosalo@vaasa.fi
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Free WiFi: Vasa Guest
User: energy22
Password: energy22
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