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BIG DATA FLOW

Energy Infrastructures with Heterogeneous Data Sources




PHOENIX
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Educated behavior brings energy savings
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Example of the results on one of ENTROPY Pilot where a 20.8% saving was
induced thanks to feedback compared to the forecasted consumption in BaU

a HORIZON

2020

ENTROP)




What we are going to do

PHOENIX

Project in a nutshell

Adapt-&-Play Holistic cOst-Effective and user-frieNdly Innovations with high replicability to upgrade

smartness of eXisting buildings with legacy equipment

Vision: PHOENIX aims at changing the role of buildings from unorganised energy consumers to
active agents orchestrating and optimising their energy consumption, production and storage, with
the goal of increasing energy performance, maximising occupants’ benefit, and facilitating grid

operation.

Mission: PHOENIX will provide a portfolio of ICT solutions to increase the smartness of legacy systems and
appliances in existing buildings which will increase the SRI and energy efficiency. These improvements will
translate in human-centric new services for building users and an improvement on both execution of grid

operations and data sharing.
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What we are going to do Project in a nutshell

PHOENIX

Mission: PHOENIX will provide a portfolio of ICT solutions to increase the smartness of legacy systems and
appliances in existing buildings which will increase the SRI and energy efficiency. These improvements will

translate in human-centric new services for building users and an improvement on both execution of grid
operations and data sharing.

KOL1: Allow Adapt-&-Play seamless integration of domestic appliances, legacy equipment and building systems

KO2: Create building knowledge with innovative technigues to upgrade the smartness of existing buildings

KO3: Enable real-time communication with energy stakeholders to optimise the grid operation.

KO4: Provide cost-effective services for building end-users to maximize the energy efficiency and overall performance.
KO5: Allow security and privacy of building data regarding the revised EPBD and the GDPR law

KOG6: Create suitable business models and exploitation strategies to target the broad market of smart building

KO7: Develop human-centric approach and training/awareness activities to prepare citizens for smart buildings

This means:

We need the software, the platform, and the connection means
We need the hardware

We need to apply it all to pilots

And we need to draw conclusions (with good results)
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Technical approach
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PHOENIX

GOT DATA?

Objective 2: The concept of The Building Smartness-Hub
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Project in a nutshell

KO1: Allow Adapt-&-Play seamless integration
of domestic appliances, legacy equipment and
building systems

KO2: Create building knowledge with
innovative techniques to upgrade the smartness
of existing buildings
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Technical approach Project in a nutshell

P H O E N IX KO3: Enable real-time communication with

Objective 3: Creating a lingua franca energy stakeholders to optimise the grid
operation.

KO4: Provide cost-effective services for
building end-users to maximize the energy
efficiency and overall performance.
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Technical approach Project in a nutshell

PHOENIX

Objective 5: Ensuring that more connectivity does not imply more vulnerability KOS: Allow security and privacy of building
data regarding the revised EPBD and the

GDPR law

Obijective 6: The best way of elongating PHOENIX shadow in the future is teaching it KO8: Create suitable business models and
exploitation strategies to target the broad market
how to fly solo

of smart building
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Technical approach

PHOENIX

Objective 7: PHOENIX will only work, if people understand it
the concept of soft-landing

PHOENIX

Project in a nutshell

KO7: Develop human-centric approach and
training/awareness activities to prepare citizens
for smart buildings
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Some Research Lines followed

PHOENIX

loT gateways for the integration of equipment and Human-machine-interactions
Use of automatic semantic labelling, open APIs, Human-Building interaction technologies.

Data Analytics and artificial intelligence
Algorithms tailored for Energy Efficiency of Buildings, development of a Building Smartness Hub, smart

Energy Efficiency Service.

Security Privacy and Trust
Solutions such as authN/authZ, Fi-Ware Security Enablers, block chain-based Distributed Ledger

Technology Control DCapBAC), XACML authorization framework.

Stakeholders engagement co-creation and new business models
Novel smart-services from a data driven economy, Co-creation and co-decision processes in development.

Building occupants’ behavioural change
Behavioural change, Ajzen theory of planned behaviour and the development of soft-landing for s

buildings, and smart services. HORIZON

2020




5 Pilots realization Project in a nutshell

PHOENIX Pilot Case — ARDEN PoC Pilot Case—UMU

Pilot Case - KaMa
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PHOENIX

T Architecture, the skeleton of the project

Energy Utilities Buildings
End Users Grid DSO ESCO t Owners Occupants
& Stakeholders ® Operators @ ® @ Aggregators ® % P
W A 3 \lr'
Smart Grid flexibility & . _ : Comfort, Convenience
Cost-Effective Demand Response Energy Saving Predictive Maintenance & Health

Project in a nutshell

User-Friendly Grid Interface and Self-generation & Automatic SRI Calculation Occupants Information
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How we are going to do it

PHASE 1 [M1-M10] \
Requirements, design, development,
integrationand
first version of PHOENIX
Proof-of-concept (PoC) in 1 pilot site
Related to Objectives 01-05

* Establishment of strong project
management procedures (WP1)

* Requirements analysis of Regulatory, | |
Business and Social (WP2)

* Design and specifications of PHOENIX
architecture and ICT tools (WP2)

* Development, partial integration and
first PHOENIX release (WP3-6)

* Use-Cases Preparation (WP7)

* Proof-of-Concept (PoC) (WP7)

* Launch activities of Dissemination &
Communication (D&C) (WP8)

( PHASE 2 [M11-M21]
Development, Integration & Second
Demonstration stage
Related to Objectives 01-07

* Final architecture specifications (WP2)
* Complete development and integration

_} of second PHOENIX release with all

services (WP3-6)

* Deployment and evaluation in all Pilot
Sites (WP7)

* Completion of second demonstration
and collected feedback (WP7)

* Scale-up efforts of D&C, innovations
standardisation and exploitation (WP7)

* Successful completion of the project’s
mid-term review.

Phase 1 gate: Initial requirements

Project in a nutshell

(

PHASE 3 [M22-M36]

Third Integration/Demonstration & Impact
maximisation — related to Objectives 02-07

Enhanced developments and complete

integration of third PHOENIX release (WP3-6)

Iterative pilots execution and feedbacks

evaluation to achieve TRL 7-8 by M36. (WP7)

Stakeholder engagement (WP8)
Development of training and awareness
activities (WP8)

Activities completed of D&C, innovations
standardisation and exploitation (WP8).
Successful completion of the project’s final
review.

Phase 3 gate: Final evaluation of PHOENIX
solution demonstrated at TRL 7-8 in real-
world buildings scenarios. All activities
completed for exploitation, D&C and
standardisation; Successful completion of the
project (M36).

documented and architecture specified.
Completed Proof-of-Concept
evaluation. (M10) related to M54

Phase 2 gate: Final version of PHOENIX
architecture specifications, Intermediate
evaluation of integrated PHOENIX release
(M21), related to MISO7
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PHOENIX
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Summary

- The end user/customer in the loop to take into account needs -
behavior analysis and integration in the energy consumption
predictions

- The platforms need to link through each other through interoperable
and modular interfaces - Interoperability like NGSI-LD in Smart
Platform

- Important the capability of prediction/forecast, data analytics and
behavioral patterns discovery - Big Data

- Authorised Data access: personal data remains under the control
of their respective owners and is available to community or to third
parties on demand -> User centric data management and privacy
preserving

- Trusted source of data and ML mechanism for monitoring and
pruning abnormal data. DTL could be interesting but not necessary
the best option always
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