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WHAT IS WHAT?

OPGWER

The Internet of Everything User engagement example
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https://www.youtube.com/watch?v=Pfr7yD2rbjg

«BIG DATA»: HOW TO DEAL WITH IT?

Collect Connect Store Analyze Utilize

“1Exabyte

whichis.. ..

1024 Petabytes

1,048,576 Terabytes ,
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«BIG DATA»: HOW TO DEAL WITH IT?

Social Networking and Media Mobile Devices
» Facebook e Call
o Twitter * Text/IM
e LinkedIn ® | ocation
* Blogs * In-App Activity

e Site Comments

BIG DATA: the 3 «V»

Big Data Sources

Networked Devices/Sensors . Big Data;
_ ".,'..'Tf?“'._‘;‘?‘fzc‘?"'..‘?@_{"’?fﬁ?’iﬂ?‘?’,u Velocity Expaqdlng op 3 fronts
* Sensors (Temperature, Movement, at an increasing rate.
Pressure, Humidity)
* Beacon Interactions Ao

Data
818 1 \/olume

Variety
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TOWARDS A SMART CITY

« Digitalization will enable a collaborative and

smart city; = @
« Today there are almost 10 billions «smart objects» EE £
« By 2020 more than 50 billions connected objects =
. . N A
(human to human, human to machine, machine to ﬂ .
machine). INTERNET OF THINGS Q
CITIZEN ROLE

« Citizien will become a Prosumer and not only a
Consumer;

» Citizen: from services user to «khuman sensor and
actuator»;

» Also Cities will become «producers»

In order to reach these goals, the electrical networks need radical changes
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FROM A TRADITIONAL NETWORK TO A SMART GRID

« One-way, localized network

* Producers VS Consumers

« Asingle level for one-way energy
management

LINEEDI
) M TRASMIESIONE  sTazionE O

L (20 + 220 KV TRASFORMATIONE
M CEMTRALE ELETTRICA STAZIONE DI
- ] TRASFORMAZIONE

..-_.-',__:_-,,"_’f_.

Wi
!
WHAT ABOUT A SMART GRID?

Renewable energy

At least 2 levels:

 1° level for bi-directional energy management
« 2° level for information

Smart Grid should also be: T
 more Flexible

* More Efficient

than traditional networks

Real-time rates

K ] : Grafting IT on power grids !’
Intelligent homes Buildings V% > a

Electric vehicle recharging
00 ®
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HOW WILL ENERGY MARKET CHANGE?

PRODUCTION TRANSMISSION DISTRIBUTION SALE

l
o
1h

|

ONLY CLIENTS AVAILABLE INSTRUMENT
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HOW WILL ENERGY MARKET CHANGE?

PRODUCTION TRANSMISSION DISTRIBUTION SALE
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WHAT IS THE ROLE OF CITIZEN?

from Consumer

Erom to Prosumer

dispatching
service user to
grid balancing
actor

From
monopoly
client to
liberalized
market client

from passive
consumer to
active
consumer
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HOW WILL ENERGY MARKET CHANGE?

Regulatory and
legislatives Commercial offers
interventions
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Technological
evolution




THE ENERGY FOOTPRINT

The EMPOWEIrMent Process, beyond

being justified by technological evolution and market .r;..
contest, is highly promoted by authorities. & §&
The authorities intervened on such subjects at different H. :é
levels: e i
» Directive 2021/27/UE on energy efficiency - U 1&4
« AEEGSI 232/2014/R/com: “Technological O 3 Qﬁf’
opportunities in order to place at disposal to low '*’@%‘"n
voltage final users their electric energy consume LY . 7
data" \ T
« D.Lgs. 102/20144 that implement the EU ﬁ
Directive 5 WY

AEEGSI 186/2015/R/eel: "Energy Footprint: 7 F%&
make historical electric energy 20,
consumption data available to low

. o
voltage final users”
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MEASURING DEVICES

A

* Only 2 0 3 data
collection per year

+ Billing based on
estimations

* No info on failures
or malfunctioning

PRESENT

* Monthly data
collection

* Real consumption

» Effective
maintenance




MEASURING DEVICES

PRESENT

& . \.}‘I'

I
FUTURE \ l
o /
w, W,

= ="« Real time data
» Energy services available
 Demand Side management
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WAITING FOR METERS 2.0: SOLUTIONS FOR
CONSUMER DATA AVAILABILITY
SMART INFO OPTICAL SENSOR

This solution provides (PLC from meter to smart
info, WI-FI from smart info to home router)
consumption data with 1-10Hz frequency that
can be displayed and managed on web
interfaces and smartphones

. A

An optical sensor couple with
the present meter, able to
«read» the meter led (each led
blink is equivalent to the
consumption of 1 Wh)

| Trasmettitore Radio

) ]

%)
! i
ﬁnx.r?!u(vv [ L:E’:; - - |
% o
’ EL v
Nr—— .
ENEL Smart Meter i Display Remoto

:
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SMART HOME MARKET

Global Connected-Home Device Annual Shipments

We Are Here

2012 2013 20146 2015€  2016E  2017E 20186 2019

Global Connected-Home Device Shipments

By Device Category
2,000
1,800

1,600

Other Systems 1,400

1,200

Smart Appliances
1,000

800
600
400

200

0

2012 2013 2014 20158 2016E  2017E  2018E 2019t

Source: ABI Research, TechNowo, Pk Reseorch, B intefligence £stimates

Home device number currently increases with a
67% annual rate.

It has been forecasted that in 2020 there will be
globally around 2 billion home devices.

iren

Source: ABI Research, TechNavio,Pike Research, Bl Intelligence Estimates

(Millions)

Over 90% of such devices belong to Smart Energy

and Smart Security

Safety and energy saving will be qualifying
parameters for Smart Homes
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SMART HOME: CUSTOMER NEEDS

Smart home functionalities of interest Smart home functionalities consumers are willing to pay for

N I\ L
5O

'y A N~ ) A N~
N O / — o N O / —
- - — 0 - - —0
5 84% 67% S 28% 38Y%
Energy meters TV as an information hub Energy meters TV as an information hub
1 [ [ =
=167% | | \M64% E%W 51%
Controlling devices remotely Controlling devices remotely
I I

http://www.gfk.com/news-and-events/press-room/press-releases/pages/smart-home-uk.aspx
00 ®

Iren Y ¥




SERVICE FOR CITIZENS: SMART HOME ECOSYSTEM
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REMOTE CONTROL INTERFACE

iren

9@ H* 4 m 1450

Smaterializza il tuo contratto!
Le tue bollette in digitale, scopri i vantaggi

: " Ultima fattura: 30-10-2014
Visualizza &
scarica le tue A
fatture > >
INFO A
I consigli di IREN 6 ‘\’ \) W

S OO =

PEEN NN EEE B B B B BN B B B S B B B B B B B e B e .y

9 H+
- 0000
= MYHOME iren
ﬁ Parma
[ Myhome | Via Pellico Silvio 4 43125 Pr

. Salotto
. . Fai un tocco lungo per le opzioni
O Cucina ( R
3 S ®  Fai un tocco lungo per le opzioni .
Stereo
Fai un tocco lungo per le opzioni

Aggiungi altri sensori
Attiva altri punti sensibili per la tua casa




10 TECHNOLOGICAL TRENDS IMPACTING MAJORLY
ON THE UTILITIES IN 2015

Advanced Mobile
analytics technology
Asset
Performance
Management

Energy Storage

Big Data Inter_net of
Things

Context-aware
Computing

Source: Gartner research
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Some IREN Projects
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THE BILL: EUROPEAN PROJECT

empowering

energy counts

OBJECTIVES

O Achieve measurable energy saving

O Increase clients awareness and motivation toward
energy efficiency

HOW?
®m Energy information

O Comparison between similar clients, comparison with
own previous consumption

O Clearer performance output

Test sites in italy:

2000 electricity clients in Turin;
500 TLR clients in Turin;

600 TLR clients in Reggio Emilia

Areal €XAMple

iren
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2014-10-IT020E00313362.pdf

For the citizens of the future:
EDEN project for PA and business clients

PROJECT CONTENTS
Development of a multi-level system able
to collect energy data from the field and

PROJECT DETAILS
Focus area: energy efficiency for public

authorities : : .
Funding: POR/FESR Regione Piemonte produce tailored visualization platforms
2007/2013 (EU Regional funds) R ————
Period: 1 September 2014 — 31 July2015 S— e
Pilot: 3 primary schools in Turin M- m}a e mﬁfzzl-%'i“’%%
«Innovation community»: Tech = T E=—o =)
Enterprises, Academia, SMES
Stakeholders : school staff, professors, {/\ \5 { P \5 K“}
students, families, Energy Manager, ) bfﬁ» o
ESCOs
La partecipazione

e e e e

2 Gambaro

3  DesSanctis

00 @®
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Project EDEN example for3 schools in Turin

ceden

Energy Data ENgagement

114 °C

Effettua il login per procedere

Usemame [ eden_adm]

- @ EWREGIONE
W PIEMONTE

LONCIZION aMDIEnTail INterne

Posizione Sonda Temp  Temperatura [°C)  Setpoint FC) Differenza da setpoint (°C)  Sonda umiditi  Umidits (%) Temp Percepita (°C)
PIANO T CORRIDOIO CENTRALE  CAP_MIS_03 2284 24,00 116 CAP_MIS_18 3416 22,55
PIANO T CORRIDOIO LATO VIDUA  CAP_MIS_05 2187 24,00 213 CAP_MIS_20 32,69 21,07
PIANO INT MENSA CAP_MIS_D9 2133 24,00 267 CAP_MIS_24 39,59 21,35
PIANC 1 AULA 3C CAP_MIS_10 2424 24,00 -0,24 CAP_MIS_25 37,63 25,00
PIANG 1 AULA 3B CAP_MIS_1 2348 24,00 0,52 CAP_MIS_26 37,56 23,95
1-5
Temperatura esterna Temperatura set point Temperatura interna media

Sonde CO2

1,071 ppm 1,186 ppm

LI
S ™ Vol
750 1,250 7E0 /250
00 1,500 500 1,500
50 1,750 50 1,750
0 2,000 0 2,000

'YX | . 14°C 24°C 2275°C
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R} PR
Emim

ICT project developing management and predictive systems for energy efficiency at
district level. Two pilot in Manchester and Turin.

TURIN
Focus on district heating remote control system upgrade for more efficient
management of the network:

« All buildings will be equipped with secondary return temperature sensor (5 sensors
at building level)

Primary network Secondary network
T T

70 °C
=

. district heating system improvements

°C

<~
B
70 °C I L 60 °C
= $ &
Q

« Some buildings equipped with several indoor

temperature sensors (“reference customers”) =
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. ] DIMMER Main Obi _

AN aln ectives

Emim J

* Detailed definition of thermal energy
consumptions of «reference customers»

based on:
—  Sensors
—  deep architectural and energy
efficiency knowledge of the buildings enpersre 1 v i cconts for et m
themselves. |
e
- | -
» For all the other buildings not equipped with | e
indoor sensors, «indirect energy - = ; Q&T

efficiency definition»

 implementation of energy-savings
actions on the buildings heat exchangers;

« Dynamic modelling of the DH hub " | Sy

network in order to identify changes and \\
optimizations. M =
00 @ \\
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Flexmeter

» Design and test of a multiservice smart meter system (focus on the electrical ones) based
on a common IT and telecom infrastructure (similarities with AEEGSI’s Delibera 393/2013).

« Test of post-fiscal meter devices (waiting for the Italian smart meter 2.0) enabling collection,
analysis and dissemination of near-real time consumption data and exploiting existing or uder-
development concentrators/gateways.

« Evaluation of NIALM (Not Intrusive Appliance Load Monitoring) algrothms about
disaggregated loads analysis in a real pilot — residential users and MV/LV substations.

Partner: IREN, Politecnico di Torino, E-On, Grenoble University, Siveco, Bucarest University,
Telecom lItalia, Bologna University, ST Microelectronics.

Project results/feedback

User engagement services development
Hardware e software multiservice platform testing
NIALM vs Smart Plug (possible synergies)
Demand Side Management. modelling and future
scenarios analysis

Co-financed by:

ANANI NN

- 27
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(METER. - The idea

MV/LV Substation 1 MV/LV Substation j MV/LV Substation m

. soe . o0 .
Electric Meter Electric Meter Electric Meter

Prosumer 1

Electric Meter
Water Meter
Heating Meter

\ J

4 )

Prosumer i

Electric Met
cete e Central cloud system

Building
concentrator

Gas Meter

Heating Meter

®
(‘
Prosumer n
Other

J
]
®

~

Water Meter [ DSO .
services

Heating Meter |< services

\. J
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BACKUPS
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OTHER INTERVENTION TO MAKE CONSUMERS FEEL
RESPONSIBLE

The authorities intervened with other regulations in order to rise consumers
awareness of their consumptions
1. "Bolletta 2.0" (AEEGSI 69/2014/R/com).
 Identify instruments alternative to the bill to place historical data at
disposal
« Data set with higher granularity than invoicing data
2. Recon on how to make historical e.e. consumption data available for clients
(AEEGSI 232/2014/R/eel): subdivision among
« Historical data referring to invoicing period
« Historical data corresponding to consumption time trends
 ldentify client Energy Footprint (even through simplified energy audit)
3. Electric energy tariffs reform (AEEGSI 34/2015/R/eel):
4. Electric energy second generation metering devices



‘M’ET’ER MV/LV substation smart meters for network

e management

Energy & power balance Load profili
Alarms in case of: gy &p 0ad protiling

NIALM technolo
faults and outages (MV and LV &Y

level);
Overload. ‘ Energy passing through transformers
SMART METER
DESIGN FOR MV/LV _ o
Real electric energy direction in the
SUBSTATIONS substation
Data aggregation techniques . l
Interface
cece Smart meter installation in the BT side of the transformer
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