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Motivations

 Nowadays we are experiencing an very important
change the so-called Internet of things which brings
together machines, advanced analytics, people and of
course Internet

e At the proposal writing time we were quite fascinated
about how technology, i.e. Internet revolution, could to
transform industrial sectors alike the Energy one

* |n this regard we had a very simple vision and idea .....




* Energy is the lifeblood of modern
industrial society.

* We want to develop Smart digital services
aiming for energy efficiency

* The simple idea is that people should
know what’s happening in their homes
and/or in their territory.....

* And we want to provide people with
information about their homes and in their
territory in the simplest, most useful way
possible.




Technological and Scientific
Objectives



Large Scale:
City or city district

Energy assessment of
buildings at urban scale
for the creation of
“energy maps” and their
energy pre-certification;




Small Scale: Building

* Optimisation of energy
consumption of
heating/cooling
systems based on
localised weather
forecasts and energy
modelling of buildings;




|




Large Scale:
City or city district

How to assess
on large scale
energy
performance of
buildings ?
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El Hybrid approach — Deterministic-
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Energy Consumption Summary
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Small Scale: Building

e Several HVAC system are not fully
automated (climatic system);

* Manual set up is still needed;

 Hard to access different systems in
one platform

manager to optimize =
consumption using IT
technologies?




Optimisation of energy consumption of buildings
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BUILDING Grey-box
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SMART-metering

consumption data

Weather data and
forecast
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Automatic Energy meters
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Building Analysis - SCUOLAELEMPOLEDRELLI
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Thermal Enarg)

Building Prediction Model

Using SUNSHINE pradiction modal, you will be able to know whan tum on the heating system in order ko have your preferred comiort lamparature minimizing the costs o reach it.
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TURN ON: 04:21
SWITCH OFF: 17:00
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Building Prediction Model
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Using SUNSHINE prediction modal, you will be able to know when tum on the heating systam in order ko have your prefermed comiort lemperature minimizing the costs to reach it.
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Set the Prediction Model
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Public Lighting

ﬁf. Bl

* Increasing number of public lighting B STREETLGHTIG
system with point to point Led
technologies;

* Hard to access different systems in
one platform

How to support
optimization of usage
using IT technologies?
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Power line carrier
(EN 50065-1)
Control panel
MEM DAC

Existing OWS
(building manager)
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Optimisation of energy consumption of public lights
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The Sunshine organizational
approach



Yearfz year®2 year®
4 5 6 7 8 9 10 11 12|13 14 15 16 17 18 19 20 21 22 23 24|25 26 27 28 29 30 31 32 33 34 35 36
WPE Pilot@preparatoryctivities M2 M3
T.1.1@ DefinitionBfAiseRasesAUCS)R
T.1.2 Users@nd&raining@equirements
T.1.3 Services@equirements
T.1.4 Hardwarefincl.BMeters@tc.)&ndBoftwareXlient/server@equirements
T.1.5 Data,Enetadata@@nodelling@equirements
T.1.6 Regulatory@equirementsl
T.1.7  Privacyfhreat® ulnerability@nd@RiskBnalysis
T.1.8 SystemBpecifications
WPR2 PilotdAnformation&ollection
T.2.1  Survey@nd&ollection®DfE@xisting@lata@epositories@ndBervices
T.2.2 Survey®filynamic@latade.g.@Bneteo,@netering,@emoteRontrol@ystems@emote@erminal@inits,@tc.)
T.2.3 Dataitting@nddntegration
T.2.4 Energy@aseline@ata@nonitoring

M4

WPB Standardisation,Anteroperability@nd@nethodologiesforEnergyBavings M1
T.3.1 Harmonisation@®fBilot-relevant®ross-domainBtandardsk ]

T.3.2 SDOBubmission®ackages#orhanges@ofhexistingBtandards

T.3.3 Standardisation@®fFuidelines@®n@rocesses@End@nethodologies@or@valuation®fEnergy@aving@olicies

WPE Integration®fBUNSHINEDilotEmartirbanBervices? M5 M7 M8 M14
T.4.1 SUNSHINERBervice@platform ]

T.4.2 Meter@lata@nanagementBervice

T.4.3 RemoteBystem@nanagementEervice

T.4.4 Building@fficiency@re-certificationBervicel

T.4.5 Citizen-oriented@lert@nd@ommunication@nanagementBervicel

T.4.6 SUNSHINERnergy@veb@ortall [

T.4.7 SUNSHINERppsAfor@®perators@End®itizens)?

T.4.8 Security@nd@privacy@nforcement

T.4.9 Integration@®fThewBmartBervices@ith@xistingBervicel@nfrastructures

T.4.10 First@rialBfBUNSHINER:OmMponents

T.4.11 Release@nd®alidation®f®helintegrated@ystem

T.4.12 Release®fdinalBystem

WP3 Testiedilots@leploymentEndzssessment M12 M13
T.5.1  Pilot@nFerraradIT)

T.5.2 Pilot@nETrentino®IT)

T.5.3 Pilot@nBchwechat{AT)

T.5.4 Pilot@nZagreb@EndBplitdHR)

T.5.5 Pilot@n@Bassano@el&rappaIT)

T.5.6 Pilot@nAlamialGR)

T.5.7 Pilot@n@Paola@MT)

T.5.8 Pilot@nERoveretodIT)

T.5.9 Pilot@n®/al@iENon{IT)

T.5.10 Socio-economicssessment®DfEhelilots@incl.Auser'sEcceptance@nd@ecovery@®finvestment):

WPEH Awareness,BhetworkingZnd@lissemination M15
T.6.1 Project@vebsite,Mveb.0BocialthetworksEndBUNSHINERommunityRl
T.6.2 Large@caleRlisseminationEnd@pennessctivities?

T.6.3  Training

WP  ExploitationEindBustainability M16
T.7.1  Short-Banddong-termiExploitationi®
T.7.2  IPR@nd@icensing®Policyd ]
WPB Project@oordination M17
T.8.1 Administrative@roject@nanagement

T.8.2 Project@oordination

T.8.3 Project@uality@ontrol@nd@echnical@nanagement
T.8.4 Project@inancial@nanagement




Main phases of SUNSHINE
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The Sunshine Pilots

Test bed pilots deployment and assessment



Ferrara, IT
Lamia, GR
Paola, MT
Rovereto, IT
Trentino, IT

Val di non, IT

Zagreb, HR

Bassano del
grappa, IT




The 20 public buildings in Ferrara (Italy);

technology
developped

60 technical buildings owned by Trentino Network located across Trentino province (ltaly);

has been
piloted in

5 public illumination lines in the city of Rovereto (ltaly) (total of 80 illumination units) (Italy);

th e context 3 building complexes in the area of Val di Non (Italy) and their outdoor public illumination systems (ltaly);

of 8 sites,

S pec|f| Ca I Iy. 4 public illumination lines in the centre of Bassano del Grappa (Italy)

10 buildings owned by HEP ESCO in Zagreb and Split (Croatia) and the illumination systems in the
surroundings of one of HEP ESCO’s power plant (50 illumination units); (total of 200 illumination units);

5 buildings in Lamia (Grece) owned by Technological Educational Institute di Lamia;

2 buildings owned by Malta College of Arts, Science and Technology (MCAST) in Paola (Malta);






At the end of the second year of the project:

e For all the pilots the “energy maps” have been generated;

e All pilots were able to monitor the energy consumptions of
their pilot buildings or public light through smart meters;

e Almost all the pilots were able to provide these information to
the central SUNSHINE server;

e The models at the basis of the energy map production and
suggestion services have been defined.

e All the pilots have provided the energy consumption baseline;
e The web application has been released;

e The mobile application prototype has implemented and
deployed.




Last 12 months of the project have focus on the pilot deployment of the
technologies and methodologies designed and developed during the first two years
of the project. Pilot phase is a crucial aspect of the whole project. Pilots are not only
useful to raise users’ awareness through a “learn by doing” process, but they test
the technologies in real operational conditions. This has in turn allowed gathering
data on the usability of the technologies as well as further energy consumption data
that will increase the size of the database of the SUNSHINE IT services.

The piloting activities are focused mainly in:

e To Set up the pilot IT infrastructure as designed during WP4;

e To involve the pilot users on testing the platform;

e To assess the achievements in terms of energy saving using SUNSHINE;
e To organize training session addressed to pilot users.
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The pilot deployment has brought to a number of undertaken activities and findings.
The technological solutions implemented in the projects are both completed and
tested in a validated environment and, after a series of integration and testing loops,
the final SUNSHINE solution has been released and made available at the end of the
project. IT services that allow to deploy the SUSNHINE infrastructure have been
implemented and are available for the pilot access through the dedicate web and

mobile SUSNHINE applications. This guarantees that pilot actions have started on
M?25 according to the amended DoW.

The main technical objectives achieved during the last 12 months are
related to: :

e The deployment and set-up of the pilot IT infrastructures in order to communicate
in a robust way with the SUNSHINE central infrastructure ;

e The improvements and updating of the web and mobile client interface following
the users feedbacks and bugs findings ;

e The improvements and extension of some SUNSHINE services (i.e. refinement of the

energy model including internal gains, energy maps generation for cooling needs).
31






The Sunshine Consortium was involved in the completion of the Standardisation,
interoperability and methodologies for energy . This activity has been fundamental
to ensure the adherence of SUNSHINE technical implementation to the
standardization activities in order to guarantee the scalability and reliability of the
proposed solutions outside the controlled pilot environment. A direct involvement
of SUNSHINE consortium within the CityGML energy ADE standardization working
group has brought to the definition of a SUNSHINE data model fully compliant with
this on-going standard, furthermore the analysis, development and testing of the
pilot IT infrastructures based on Green Button initiative has posed SUNSHIEN project
as reference benchmark for the implementation of this protocol which is
increasingly used by energy companies.

Energy Consumption History C L E S Ove Niew

204

AVG KWh/m2

B EPGL 1-30 EPGL 31-60
EPGL 121-180 EPGL 181-220
EPGL >270

Ecomap under e‘_(’_ licence Get The SHP!
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From not a technical point of view the last year of the project has
been dedicated, among others, to the design and development of
the business plan of the project; in particular following the
suggestion of the EU to the definition of each partner business plan
in order to define the exploitation of the project in the short and
long-terms.

The outputs of this activity were:
* Market assessment of SUNSHINE tools environment.

* Partners’ individual business plans.
* Consortium exploitation plan.
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eDefinition, if necessary, of a protocol and agreement for service provision: \
Organization, pricing policy, collaboration opportunities among consortium members

*Fundraising and human resources activities

Work on the robustness of technical tools: From prototype to product

eDissemination and marketing activities: Results of the project presentations and
demonstrations to potential users and stakeholders

eMaintenance activities of technical products and customization
eTraining activities of current pilots and new users
s Awareness of future research calls

\.

J

eDissemination and marketing activities: Products and services presentations and
demonstrations to potential users and stakeholders

*Maintenance activities of technical products and customization
eAssessment of first year of exploitation activities

eAwareness of future research calls

ePreparation for future proposals

Training activities for users

\.

J

sDissemination and marketing activities: Products and services presentations and
demonstrations to potential users and stakeholders

sMaintenance activities of technical products and customization
sAssessment of second year of exploitation activities

s Awareness of future research calls

ePreparation for future proposals




Sunshine contribution and results

Delivered three web-services compliant with Open Geospatial
Consortium (OGC)

integrated existing technologies for SOS/SES services within a
middleware based on OGC standards

Delivered three client applications through customisation of existing
software solutions

Formalised an extension to the OGC standard CityGML on building
energy efficiency and to propose it to the OGC standardisation
committee

Assessed the impact and sustainabilit\E(both in the short- and long-term)
of the project through comparison of baseline energy data collected
over 12 months
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Further links and reading

SUNSHINE Public Website

e http://www.sunshineproject.eu/

SUNSHINE Energy Web Portal

e http://sunshine.graphitech-projects.com

SUNSHINE Youtube channel

e https://www.youtube.com/user/SunshineProjectEu/
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SINERGIS
Raffaele de Amicis

Raffaele.de.amicis@gmail.com

www.linkedin.com/in/raffaeledeamicis
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