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Thematic Session

Sustainable

Digital Infrastructure

SUSTAINABLE

PLACES

Decoupling the Digital
Economy from Resource
Consumption

Quantifying Sustainability

Roadmap 2030: Net-Neutral
Digital infrastructure
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LAUNCHING THE ROADMAP

Session Round-up

Session 1 - Finance Session 4 - SDIA Initiatives

Young-jin Choi, Pierre Alexandre Hughes-Daly Mohan Gandhi, John Laban, Max Schulze,
http://sdia.io/spfinance Lasse Schneppenheim

http://sdia.io/spsdia

Session 2 - Technology Progressors Session 5 - Hardware Design

Anna Lyubina, Trevor Hinkle, Chris Adams, Deborah Andrews & Beth Whitehead, Ali Fenn,
Gunnar Schomaker Sophia Flucker

http://sdia.io/sptech http://sdia.io/sphardware

Session 3 - Heat Recovery

Karl Rabe, Dr. Jens Struckmeier, Dr.-Ing. Birger Ober
http://sdia.io/spheat




s n' { SUSTAINABLE DIGITAL Home The Alliance Membership Roadmap News & Press
INFRASTRUCTURE ALLIANCE

At SP2020 we launched
our Roadmap The Roadmap to Sustainable

Check it out at: Digital Infrastructure by 2030

https://sdialliance.org/road

To reach our Sustainability Goals by 2030 we need to systematically embed
JIELY sustainability across the sector. This roadmap enables every industrial actor

to connect, benchmark and deliver sustainability within their segment of

Digital Infrastructure value chain. Through the universal reporting regimen,

Thank you to all who and the industry led action plan, the roadmap is simultaneously the
helped launch the reporting vehicle, and the collaboration vehicle that will ensure we hit
Roadm ap sustainable digital infrastructure by 2030.

2021 2022 2023 2024 2025 2026

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 47] Q3 Q4 Q1 Q2 Qs

Digital Carbon Footprint

Consume renewable energy

Increase Utilization Rate of IT Hardware

Emissions
(CO2-eq)
80 Mt/year (e)

Leaner Architecture/Design for Software

2027

Q
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Integrated Home Renovation Service
workshop

Acceleration of the renovation rate (currently around 1%) is needed in order to meet the EU
climate and energy goals

* Renovation process is complex (lack of information on existing solutions, lack of services to
coordinate all required market actors..)

» To bring together several projects which aim to create or replicate innovative “Integrated
Home Renovation services” throughout Europe to simplify the renovation process

« These services aim to cover the whole “customer journey” from technical and social
diagnosis, technical offer, contracting of works, structuring and provision of finance, to the
monitoring of works and quality assurance.

a8 oD

Expanded
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RETROFIT



6 H2020 projects presented:

* Turnkey Retrofit, TURNKEY solution for home RETROFITting

« PadovaFIT: Expanding PadovaFIT! Home Solutions

« HAPPEN: Holistic AProach and Platform for the deep renovation of the med residential built
Environment

« Save The Homes: One-Stop Shops as Citizens' Hubs to support the decision-making
process for integrated renovations

« Re-MODULEES: the Retrofitting Market Activation Platform based on the generation of
standard modules for energy efficiency and clean energy solutions

« I-HEROS: Integrated Home Energy RenOvation Service

#

VALY e | I-HEROS
n Expanded - oo iple

TURNKEY
RETROFIT
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Keeping the ageing population independent for longer at their
own home, combining house adaptation and local ecosystem for
ageing population.

Improving their quality of life and quality of their surrounding

Social environment (services, public space...).
innovation

Promote actions in order to develop social links.

TeNDER will develop an integrated care model to

manage multi-morbidity in patients with

Alzheimer’s disease (and other forms of TeNDER
dementia), Parkinson’s disease, and cardiovascular

disease.

The SmartWork project builds a Worker-Centric Al System for work ability
sustainability. SmartWork aims to design and create age-friendly living and

@ s m a r t w 0 r k working spaces. For workers aged 55-65 to maintain an active professional
life and independent living, despite the ageing process and the potential
functional limitations, health conditions and/or care needs that this process

frequently entails.



8 'r__. The objective of PHArA-ON is to provide support for Europe’s ageing
l“. population by integrating digital services, devices, and tools into open

o R platforms that can be readily deployed while maintaining the dignity of older
adults and enhancing their independence, safety, and capabilities

Homesd4life , certified smart and integrated living environments for ageing well

a home that fosters people's autonomy, as well as helping us to stay active and healthy as we age.
respects people's lifestyle choices, needs, and preferences regardless of age throughout life.
and allows access to all areas of community life, thus promoting inclusion and commitment.

HEALTHY

ace-rienoLy (A If people should age at their own homes, how to align technological development with the building

ENVIRONMENTS

industry for smart environments in terms of POLICY and FUNDING, enhancing a more efficient health
care system that may add better quality for less investment?
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Elé;_:';i-*‘ Hands-on SHAFE is a project that aims to deliver informal learning experiences and hands-on tools to

Hands-on implement SMART and HEALTHY BUILT environments or to develop BUSINESS in this area.
SHAELCE
SHAFE
The main approach of NET4AGE-FRIENDLY is the establishment of local or regional N E I .“
ecosystems in each COST country involved, to work on health and well-being in an age- g
friendly digital world. age-friendly ¥

Sustainable living environments are relevant for all citizens and have a
tremendous influence on our health and wellbeing, our social interactions
and our capacity to participate in community life.
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Mobility Environmentally-friendly, Integrated and economically Sustainable Through
innovative Electromobility Recharging infrastructure and new business models

CHARGING YOUR E-MOBILITY FUTURE GRE
C

E-Mobility Workhop -

\fas
UNIVERSITY
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Key info

 Discussion on digital tools, services, and approaches to boost smart electric
mobility (e-mobility) that covers EU demands with scalable solutions.

« Panelists: MEISTER, GreenCharge, UserChi, eCharge4Drivers and University of
Peloponnese.

« Speakers presented:

« How three major barriers for the deployment of electric vehicles in the EU — the high cost
of vehicles, the low level of consumer acceptance, and the lack of recharging stations —
can be pull down.

« Designing, validating and promoting new approaches and solutions to make it more
attractive for operators to install charging Electric Vehicle Supply Equipments and for
potential customers to use this infrastructure.

etral+D



Conclusions

* Interoperabillity for charging Is an issue that concerns EV
drivers all around EU

» Charging experience of the user should be improved

» Charging policies based on price incentives and constraints
can be used to reshape power load profiles

etral+D »



Mobility Environmentally-friendly, Integrated and

economically Sustainable Through innovative Electromobility
Recharging infrastructure and new business models

. 4

Ewitker
@MEISTER_H2020

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under the grant agreement No 769052.

THANK YOU!

UNIVERSITY
PELOPONNESE

"« ECHARGE
‘s ADRIVERS

USER-

CHARGING YOUR E-MOBILITY FUTURE

For more information visit: https://meisterproject.eu/

21
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Sustainable digital tools for all energy actors

HOLISDER
FLEXCoop
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INTEGRATED ENERGY SOLUTIONS AND
NEW MARKET MECHANISMS FOR AN

etral-D

ETRA INVESTIGACION Y DESARROLLO, S.A.
HEEH T |

University of Ljubljana

UNIVERSITY OF JUBLJANA (UL)

PETROL

Energy for life

PETROL (PETROL)

E/ Elektro Celje, d.d.

ELEKTRO CELJE (EL CELJE)

albena

beavutiful by ncture
ALBENA AD (ALBENA)

ZIESO

ELEKTROENERGIEN SISTEMEN OPERATOR EAD (ESO)

EXTENDED FLEXIBILITY
OF THE EUROPEAN GRID

‘- ..
pX-FleXs

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement n° 863927
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INSTITUTE OF COMMUNICATION & COMPUT
ER SYSTEMS (ICCS)

; HEDNO

Suite5

'-"."I:' Creliver lovtelligence
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BLUEPRINT ENERGY SOLUTIONS (BPE)
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SUNLIGHT SOLUTIONS (SLS)
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Integrated energy solutions

and new market mechanisms for an
eXtended FLEXIbility

of the European grid

Sustainable Digital Tools for Conclusions of the
All-Energy Actors workshop

Lola Alacreu
ETRA I+D

08.11.20 24




MOTIVATION TR,
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* Digitalisation is helping to improve the safety,
productivity, accessibility and sustainability of

energy systems around Europe.

FLEXCoop

éESYNERGY
* 5 H2020 projects (X-FLEX, FLEXCoop, Holisder,
Synergy, and Flexgrid) have presented a set of
complementary digital tools to provide ICT services
and functionalities to all the energy actors, to create a
more connected, intelligent, efficient, and
sustainable European energy ecosystem.

FLEXGRID

\ = HOLISDER

08.11.20 25
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CONCLUSSIONS

5 projects with different but complementary
approaches, have shown the best way to enable all
the energy actors to control and manage their part
of the grid and actively participate in the energy

market. L'.?ESYNERGY

FLEXCoop

- The end-users of these tools are citizens, cooperatives, ~T-EXCRID

DSO, TSO, Market Operator, etc. with the aim to create
a all-win situation, building a greener and more
liveable Europe.

‘5 HOLISDER

08.11.20 26
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Thank you!

” @svynerey FLEXGRID

FLEXCoop

For more information visit;
http://xflexproject.eu/

08.11.20

HOLISDER

27
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Flexibility 2.0 workshop:

Demond Response in Buildings

@TABEDE DREAM Qs ambience

@DRlVE balanceplu N

HOLISDER NOVICE
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Motivation

* To show the broad range of multi-agent demand side responsiveness
 To identify key characteristics of typical ‘energy prosumer’ forecasting
« To understand how grid simulations are used to widen project results
* To become familiar with typical stakeholders within DR value chains

« To compare use cases and business models used for dynamic pricing
« To demonstrate building load optimisation with algorithmic control

« To assess market rules and current status of European countries

« To understand how single buildings lead to smart energy districts

» To see a variety of flexible technologies integrated into LV grids

* To learn the path towards interoperability in future energy markets

« To explore the balance between implicit vs. explicit DR requests



Key points

ebalanceplus — follows the “eBalance” project to support DSO-TSO interaction
through providing flexibility using “negotiation management units”

eDREAM & DELTA — leverage blockchain to provide smart contracts that relieve
aggregators and consumers from resource-intensive tasks through virtual nodes,
providing access to small and medium customers

TABEDE — is commercializing a hardware-based “building management system-
extender” solution that connects 90% of devices regardless of protocol (TRL-7)

DRIVE - uses digital twins to simulate the unlocking of flexibility potential

HOLISDER - Energy system impact assessment for active voltage control
demonstrated using a “co-simulation” framework

NOVICE & AmMBIENCe — use an ESCo/EPC approach to focus on non-residential
buildings becoming active in reducing energy losses & costs of self-consumption



Calls to action
| Project websites | Timeline | Socials | Keypublications / upcoming events / highlights |

eBalance+

eDREAM

TABEDE

DRIVE

HOLISDER

NOVICE

AmBIENCe

DELTA

2020 - 2023

2018 - 2021

2017 - 2021

2017 - 2020

2017 - 2021

2017 - 2020

2019 - 2021

2018 - 2021

Twitter

LinkedIn

Twitter

LinkedIn

Twitter

LinkedIn

Twitter

LinkedIn

Twitter

LinkedIn

Twitter

LinkedIn

Twitter

LinkedIn

Twitter

LinkedIn

Energy management in smart grids video
D5.1 Networking layer specification

Blockchain whitepaper
Webinar recording: “New DR technologies and services”

Join the TABEDE stakeholder community
Webinar 20 Nov: Real case applications of the BMS-Extender system for DR

OA repository
Media

Public deliverables
Newsreel

Webinar recording: Accelerating the transition to a low carbon future
Final publishable report

Join the AmBIENCe stakeholder community
Webinar 25 Nov: Innovative Business Models for EeB in the EU and Korea

Webinar 19 Nov: DR in the EU- Market Perspectives & Business
Opportunities Publication repository & YouTube channel



https://www.ebalanceplus.eu/
https://twitter.com/ebalanceplus
https://youtu.be/wCoTCqH6-0o
https://edream-h2020.eu/en/
https://twitter.com/eDREAMh2020
https://www.linkedin.com/company/edream/
https://www.eng.it/resources/whitepaper/doc/blockchain/Blockchain_whitepaper_en.pdf
https://edream-h2020.eu/webinar-recording-new-demand-response-technologies-and-services/
http://www.tabede.eu/
https://twitter.com/tabede_project
https://www.linkedin.com/groups/12405267/
http://www.tabede.eu/%23elementor-action%3Aaction%3Dpopup%3Aopen%26settings%3DeyJpZCI6IjIwNyIsInRvZ2dsZSI6ZmFsc2V9
https://register.gotowebinar.com/register/238662603253218575
https://www.h2020-drive.eu/
https://twitter.com/DRIvE_EUproject
https://www.linkedin.com/company/drive-eu/
https://zenodo.org/communities/drive/?page=1&size=20
https://www.h2020-drive.eu/media/
http://holisder.eu/
https://twitter.com/HolisderProject
https://www.linkedin.com/company/holisder/
http://holisder.eu/library/reports-project-public-deliverables/
http://holisder.eu/category/news/
http://novice-project.eu/
https://twitter.com/Novice_Project
https://www.linkedin.com/company/novice-project
http://novice-project.eu/2020/04/23/accelerating-the-transition-to-a-low-carbon-future-full-webinar-recording-and-presentation-deck-now-available/
http://novice-project.eu/D1_4_Final_publishable_report.pdf
http://ambience-project.eu/
https://twitter.com/intent/tweet?text=Webinar+%7C+Innovative+Business+Models+for+Energy-efficient+Buildings+in+the+EU+and+Korea&url=http://ambience-project.eu/eventos/incentives-schemes-for-energy-efficient-buildings-in-the-eu-and-korea/
https://www.linkedin.com/shareArticle?mini=true&url=http://ambience-project.eu/eventos/incentives-schemes-for-energy-efficient-buildings-in-the-eu-and-korea/&title=Webinar+%7C+Innovative+Business+Models+for+Energy-efficient+Buildings+in+the+EU+and+Korea
http://ambience-project.eu/become-a-stakeholder/
http://ambience-project.eu/eventos/incentives-schemes-for-energy-efficient-buildings-in-the-eu-and-korea/
https://www.delta-h2020.eu/
https://twitter.com/delta_eu
https://www.linkedin.com/company/19194949/
https://www.eventbrite.ie/e/demand-response-in-the-eu-market-perspectives-and-business-opportunities-tickets-125859680693
https://www.delta-h2020.eu/publications/
https://www.youtube.com/channel/UCcN1EPFsHQLd02XPoD2E1yA

f'*“) /_/ '\"“‘\\ October 28-30, 2020
' Aix-les-Bains, France
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EEnvest

First contact among
»Sister” projects,
financed under

~-Mainstreaming EE

financing*®

De-
risking
EE

Q

Established common
ground for further
collaboration during

projects development




EEnvest

There is only one

shot for
renovation — we
must hit to target

Strengthen the
community of
stakeholders for
the renovation
WELVE

Methodologies
test, validation
and systemic
thinking




EEnvest

w

A tangible example

4 A )

EENVEST

e Demo
case
building
with a
complete
dataset

QUEST

e Same
demo
through a
different
method

\ V J

Optimizing data

collection effort

Initiating an incremental
feedback loop

Ensuring smooth
interaction and data flow



EEnvest

w

Thank you

This document and all information contained here in is the sole
property of the EEnvest Consortium or the company referred to in
the slides. It may contain information subject to Intellectual
Property Rights. No Intellectual Property Rights are granted by the
delivery of this document or the disclosure of its content.
Reproduction or circulation of this document to any third party is
prohibited without the written consent of the author(s).

The statements made here in do not necessarily have the consent
or agreement of the EEnvest Consortium and represent the
opinion and findings of the author(s).

The dissemination and confidentiality rules as defined in the
Consortium agreement apply to this document.

All rights reserved.

2 GRANT AGREEMENT
“-- 833112 — EENVEST
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BIMAEEB

BIM based fast toolkit for
Efficient rEnovation in Buildi

* BIM4EEB?

* An EU-funded project supporting the renovation
industry in retrofitting existing residential buildings
with a complete BIM-based toolkit to make the flow
of information efficient and decrease intervention
working time, while improving building
performances, quality and comfort for inhabitants.

* These tools will allow to rapidly reconstruct 3D digital
models of existing buildings and to seamlessly integrate
semantic data in order to perform advanced evaluations
of design options for renovations.



40CCUPANTS
building occupants

ants tool 5 a user ﬁlendly web Bunldmg occupants are supported to

renovation tasks and activities running
in premises and notified about security
and safety conditions in premises.

Core DB functionaiities,
presentation, BIM data
Agine to ontology

teroperability Services,
t Services, /O Protocols
fication

nical configuration
e platform

¢ the implementation
ynagsment system

API, Mastar end user
ont end
Augmented Reality Tool:

« {or finding electrical cables

* 1o find studs and humidity inside the
+ for finding magnetic materials

* to detect differences in temperature

* the integration of new
4 management system

Architects, engineers, construction workers will be af
the 3D digital representation to visualise the building in

hidden elements inside walls such as wall studs, water pipes,

and electrical ducts,

o Point clouds generated b

R /-‘\ S Automated design of Interoperable room sutomation systems

ngs sy

Bullsng se

o requUITBmEL Jrvey
bock-based desigm
§ ta ensure a high
om professional in different trades
|
AN
s

g

BIMMS

A platform to gather
a set of digital tools to
support BIN-ba

Agraad squrca ot informaticn for any green

project of atset for callecting managng and

disseminating ach infarmation containe:
thmugh @ managed proce=
EN ISO 19650 1:2019 CDEs

W BIMAGES-DroecT Bu

_sign choices are made
st and performances

A combined toolkit for constraint checking, performance
evaluation and data management in bullding renovation projects;
itis a user-friendly self-intuitive software suite that provides users
with the necessary tools to carry out tasks in these areas.
ANALYSE data Trom sensors, snergy MANAGE the data that they
bilks and other sources fweathes hove and create new data sets
for example). that they can share with
other tools

BIMcpd

WILL ALLOW USERS TO

FIND recommended position
for HVAC Meating, Ventilation
and Ak Conditioning,
hghting and other devices

Pearoamance

ANALYSIS TOOL Dara

MANAGEMENT
TOOL

JHECKING TOOL

AUTERAS® yoste:
AUTERAS® FLAN

ALITENAS" (49”

ALITERAN CATALOG

ol

AU

AUTERA®

e

Fill the
traditiona ,.
sophisticated enc.

simulation needs. — s

(1o support the decision-
* sarly design stage of

functionalities? The BiMeaser tool enables design teams to apply the
renovation scenarios 10 the “As-is" bullding. It enhances the
design team’s collaborative work in the early design stage
by providing an sasy assessment of the multi-design domain

alternatives,

+ easy build-
4 indoor
4ng by using
. for accurate

/ '.t.sg!.'. where the
BiMeaser 1ool presents the Impact of each renovation

stenario in terms of Owner Projoct Requirements (OPR)
The design teams work collabaratively to validate the
design selections against the OPR in each design stage
This s an important part of the performance-based
building design process.

Ao e e www . bimdaed-project eu i



Tool developer

Industry
One Team (SME)
Suite5 (SME)
Visualyink (SME)
CGl

Research center
VTT
RI.SE

IERC
BIMAEER
PoliMi
TUD

BIM based fast toolkit for ucc
Efficient rEnovation in Buildi

https://www.bim4eeb-project.eu/

https://www.linkedin.com/company/bim4eeb/?viewAsMember=true

https://twitter.com/bimd4eeb
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RENEWABLE HEATING AND
COOLING SOLUTIONS FOR

SP20 workshop with
15 sister-projects
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Storage solutions for
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RHC deployment in
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Energy Transition on European Islands

13:10 SESSION 1. THE CLEAN ENERGY ISLANDS INITIATIVE

« A few words about the Clean Energy Islands initiative
NES®I - The EU Islands Facility - NESOI

Sophie Dourlens-Quaranta, R2M Solution

13:30 SESSION 2. SELECTED TOPICS ADDRESSED BY ONGOING RESEARCH &

INNOVATION PROJECTS
meds  » PV and BESS integration on islands - The INSULAE project

ae

Stefano Barberis, RINA Consulting

Dorer o Storage concepts and interoperability - The GIFT project
Saso Brus, INEA

RepZosen » Utilisation of local renewable resources - The ROBINSON project
Ugo Simeoni, European Turbine Network

@ » Sustainable mobility on islands - The SMILE project
Stefano Barberis, RINA Consulting

REA@T Citizen engagement - The REACT project

Thomas Messervey, R2ZM Solution and Andrew Barney, Uppsala University
14:30 SESSION 3. ROUNDTABLE DISCUSSION
 Theme 1: How to engage islanders in the energy transition?
 Theme 2: How to stimulate islands’ long-term energy strategy?
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Dsgital Event




A few words about the Clean Energy Islands initiative

« Part of the 'Clean energy for all Europeans' package 15 million

“Many of Europe’s 2400 islands are small isolated systems and small markets. Europeans live @
However these islands, where 15 million Europeans live, have the potential to on Europe's Nt
be frontrunners in the clean energy transition by adopting new technologies 2400 islands.

and implementing innovative solutions”

« Launched in 2017: the European Commission and 14 EU countries (Croatia,
Cyprus, Denmark, Estonia, Finland, France, Germany, Greece, Ireland, Italy,
Malta, Portugal, Spain, and Sweden) signed a political declaration

* Reinforced in June 2020 with the signature of a Memorandum of
Understanding (MoU) to support cooperation to identify common solutions and
best practices helping islands facing common challenges

The initiative provides a long term framework to help islands generate

their own sustainable, low-cost energy. Its aims are:

* Reduced energy costs
« Greatly increased production of renewable energy
« Construction of energy storage facilities
» Development of demand response systems
« Better energy security for islands, which will be less reliant on imports

. _/\ , « Improved air quality, lower CO, emissions, and less impact on environment
T i « Creation of new jobs and business opportunities



https://ec.europa.eu/energy/sites/ener/files/documents/170505_political_declaration_on_clean_energy_for_eu_islands-_final_version_16_05_20171.pdf
http://ec.europa.eu/info/files/memorandum-understanding-implementing-valletta-political-declaration-clean-energy-european-union-islands_en

A few words about the Clean Energy Islands initiative

Three instruments:

— CLEAN ENERGY
% FOR EU ISLANDS

New Energy Solutions Optimised for Islands

'EUROPEAN ISLANDS FACILITY

Clean energy for EU islands secretariat

To facilitate the clean energy transition, the Commission launched
in 2018 the ‘Clean energy for EU islands secretariat’, which offers
support and assistance on project preparation to Europe’s islands
communities

Clean energy for EU islands forums

The forums are regularly organised since 2017. They provide EU
islands and other EU initiatives the opportunity to share best
practices and showcase innovative projects in the areas of
renewable energy, energy efficiency and research and innovation

The European Islands Facility — NESOI
NESOI aims to fund 60 successful energy transition projects,
mobilising more than €100 million of investment by 2023.


https://euislands.eu/
https://ec.europa.eu/energy/en/topics/energy-strategy-and-energy-union/clean-energy-eu-islands/forums-and-technical-fairs

NESOI - New Energy Solutions Optimised for Islands W
NES®! 101 followers

2W = @
B8 NESOI OPEN CALL LAUNCHED S

The first #NESOIl's open call offers grants of up to €60k per proposal as1 .. see maore

Call OPEN until 18 December
€3,120,000

New Energy Schutions Optimised for mlands

€60k direct financial
contribution + €60k of technical
assistance from the facility.

OPEN CALL

“4®

€3 million available for developing energy v. .
transition project on islands! . _ FIrSt Of two Ca”S

NESOI launches first open call: over 3 million euros available to support Islands
with their energy transition ambitions

nesoleu = 2 min read

https://www.nesoi.eu/content/nesoi-launches-first-open-call-over-3-million-euros-available-support-
islands-their-energy



https://www.nesoi.eu/content/nesoi-launches-first-open-call-over-3-million-euros-available-support-islands-their-energy
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All of YOU.
Thank you.
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working to organize
this event
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Regis Decorme Zia Lennard Mohi Maktabifard Giuseppe Longo

Rachel Desmaris Augusta Clerisse Elena Barison Thomas Messervey
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of the year award!

Talk is cheap — actions matter



October 2021
See you there

Sustainable Ploces\\
iIsscoming fo ™~
Milan, Italy

We look forward to welcoming you next year in Regione Lombardia
and the wondeiful (sustainable) city of Milan!

RESEARCH TO MARKET

SOLUTION







