Greenreality
Lappeenranta

Terhi Jantunen
Advisor, development services

.
LAPPEENRANTA

AAAAAAAAAAAAAAAAAAAAAAAAAA










] 1) l';—.avﬁ - -

\

INVEST > LAPPEENRANTA™







WHY LAPPEENRANTA Is a Green Leaf Winner?

THE FIRST
ECOENERGY CITY

100%

OF ELECTRICITY
USED BY CITY

IS CARBON
DIOXIDE-FREE

OVER-460
WETLANDS
EORSAIMAA

70%

OF DISTRICT
HEATING

PROCUDED

CARBON DIOXIDE -EREE

2009-2017

CARBON DIOXIDE EMISSIONS

REDUCED BY

46%

SUSTAINABLE DEVELOPMENT

TAUGHT TO

3000

CHILDREN AND YOUTH
IN LAPPEENRANTA
JUNIOR UNIVERSITY

ANNUALLY

CITY ACQUIRES

SOLELY

BIOGAS OR
ELECTRIC CARS

FROM 2017 ONWARD

2000

ENERGY AND
ENVIRONMENTAL

JOBS

100%

OF WASTE
RECYCLED
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Case FLOWRDX
- Plasma Oxidizer at City Central Hospital

FEATURES

 Non-thermal plasma_technology for
industrial water purification

« Low energy consumption
« Chemical-free

MAIN BENEFITS

- Destroys 90-99 % pharmaceutical
residues from the hospital
wastewaters

- Degrades pharmaceuticals before the
hospital sewage enters the public
sewer network and the concentrations

. A
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https://flowrox.com/flowrox-plasma-oxidizer-to-a-local-hospital/

Case WIMAO

RECYCLING TECHNOLOGIES

Waste to Products P|Iot Factory

» Recycles challenging
waste materials:
 plastics, wood and textile

 all recycled materials
otherwise to be incinerated

 End products, for
example, pallets, street

tiles
LUT
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UIR - Urban Infra Revolution S Eten WP
November 2017 — December 2020 OUtOt?c QNordkalk

https://www.uia-initiative.eu/en/uia-cities/lappeenranta
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The target of the Urban Infra Revolution — project is to produce geopolymer composites out of local industrial
side streams and use these materials for creating city infrastructures by additive manufacturing.

Geopolymer composites are an alternative for traditional construction materials and improve the material
efficiency within the industry by enabling the utilization of industrial side streams, and therefore sparing natural
resources. They also have a lower environmental impact due to the circular economy aspects and low-carbon
binder materials.

Virtual reality is used in the project for urban planning and by utilizing the novel cost-efficient materials and
additive manufacturing technology, new aesthetic possibilities and innovative structures can be achieved.

Sustainability and ecodesign principles guide the development work and additionally, business potential and
markets of geopolymer composites are studied and business models and ecosystems are being developed.
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LAPPEENRANTA

Urban City 2050

(ocarton s 8 Dmmedemw The project is funded by Urban Innovative Actions that is an initiative
of the European Union promoting pilot projects in the field of

sustainable urban development. The consortium is coordinated by the
City of Lappeenranta and it includes 12 local partners consisting of
universities and companies (https://www.uia-initiative.eu/en/uia-
cities/Lappeenranta).

v Duration of the project: 01.11.2017 - 31.12.2020


https://www.uia-initiative.eu/en/uia-cities/Lappeenranta
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Cata3Pult rinnish Russian PPP
catalyzing new green business

* Leader of the project: City of Lappeenranta
* Project partners:
1. Green Net Finland (Helsinki)
2. St. Petersburg House Property Owners Association (Clean tech cluster of St. Petersburg)
3.  Environmental office Kosmos (St. Petersburg)
4.  Metropolia University of Applied Sciences (Helsinki)

* Improving energy and eco efficiency in private houses in SPb for example heating, lighting
and waste management.

* Decreasing environmental load of transportation in SPb and South Eastern Finland.
* Decreasing use of natural resources by deploying circular economy principals.
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Electrification - Basis

ELECTRICITY

-> unlimited !

-> The primary energy source
- electrifying combustion engines

- Second wave of electrification:

A Chemical industry, steel mdustry, cement mdustry, energy sector
transportation, agriculture, ... (target of COP21)

- CO, is a valuable raw material
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CASE Editron

Ellen, world’s strongest Electric Ferryboat

- Builder: Sgby Shipyards Ltd.
Type: Battery electric
Delivery: 2019

SCOPE OF DANFOSS DELIVERY
EM-PMI electric machines

- EC-C inverters

- EC-C DC/DC converters for batteries

- Propulsion and power management
controls
Battery charger for shore

MAIN BENEFITS

- Reduction of CO2 emissions by 2000
tons and NOx emissions by 41,500

kg/year —

g Safe and silent operation A
- LAPPEENRANTA
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CASE (/ELSTOR
Power Heat Thermal Energy Storage

« Replaces fossil fuel generated heat
with renewable electricity at Port of
Lappeenranta district heating grid

« Storing electricity from volatile
renewable energy sources makes it
a more economic heat source than
natural gas or fuel oil

« Heat generation solution for district
heating and industrial
steam/heating needs

Elstor demo at Mustola
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Industrial sized production pilot of
- carbon neutral fuels at Lappeenranta

4[ Electricity J

Existing industries (Paper industry, Plastics etc.)
( LUT, Wartsila \
( 4 Technology 41 St1, Neste, Shell Finnair
Finnsemeniti CO, providers Hydrogen
Lappeenranta capture 002 ' ) Methane Bio 4
 S— ) Methanol Transport (airplanes,
. . Synthesis Dimethyl ether Storage co2 ships, cars, lorries) 27 000 tn / a
N : Bensin neutral
Kemira > FEecolysis 4~ Diesel Fuels
Joutseno N —— H 2
Water | " City of Lappeenranta
electrolysis H 2 O
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\ Small and medium size engineering companies Regional Council of South Karelia j
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Electrification
\ start-ups

soletair power

AURELIA

European Committee
of the Regions

“"Doing what and why?”

“Food out of thin air”
« Food protein produced by natural fermentation
 Renewable energy and CO2 used

C o Hydrogen

2 produced with
capture an electricity reacts
with COz to form

Captures CO, from building ventilation
« Makes people more wellbeing and productive”

Captured CO, is combined with hydrogen Lower O,
 Creates renewable fuels

Produces efficient small gas turbines
» Very high electrical efficiency

» Designed to use hydrogen, biogas and
synthetic gas, as well as other renewable
and non-standard fuels.
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Thank you!



http://www.greenreality.fi/en

SAIMAA
ORIGINAL

The Saimaa ringed seal
(Pusa hispida saimensis)
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