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Smart grids

Information and system management in real time

Smart grids mark a new development on the path ritsvgreater consumer empowerment,
greater integration of renewable energy sources itte grid and higher energy efficiency and
make a considerable contribution to reducing gremrge gas emissions and to job creation and
technological development in the Unil@OMMISSION RECOMMENDATION 2012/148/EU
of 9 March 2012)

Introduction to Smart Grids
The Smart Grid is an electricity grid that uses-may ICT technology to optimise supply and
demand. In addition to this it aims to increase #eeurity of supply to the customers.
Implemented in the right way it promises improvediability by enabling quicker and more
effective response to outages, greater customereaess of energy usage and costs, and
facilitation of the adoption of new technologiesclsuas renewable generation sources and
electrical vehicles. A Smart Grid is utilising dajitechnology. It overlays the ordinary electrical
grid with an information and net metering systerhjolu includes smart meters. Smart Grids are
being promoted by many governments as a way ofeaddrg energy independence, global
warming and energy resilience / emergency issues.
Smart Grids are made possible by applying sensmegsurement and control devices with two-
way communications to electricity production, tnaission, distribution and consumption. Smart
Grids communicate information about grid condittonsystem users, operators and automated
devices, making it possible to dynamically resptmdhanges in power grid condition.
Included in the Smart Grid is an intelligent moning system that keeps track of all electricity
flowing in the system. There is also the capabibityntegrating renewable electricity resources
from solar and wind sources as well as switchingttter modes of generation such as local
power production. When power is least expensivectilstomer can allow the Smart Grid to turn
on selected home appliances. Also factory procdsstsan run at arbitrary hours can be started
by the grid. At peak times the grid could turn #lected appliances to reduce demand.
A Smart Grid employs innovative products and se&witogether with intelligent monitoring,
control, communication, and self-healing technasgn order to:

- enable the current electricity grid to handle etdralised volatile electricity generation

on all grid voltage levels in a sustainable way;

- significantly reduce the environmental impactteé whole electricity supply system;

- allow customers to play a part in optimising tdperation of the system;
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- lower the CQ emissions of the energy supply chain, in producéind consumption;

- provide customers with more detailed informatamnd options for how they use their
supply;

- help customers to reduce their energy consumption

- better facilitate the connection and operatiogaferators of all sizes and technologies;
- facilitate Demand Side Management to better maragver demand, particularly as
renewable sources of energy are deployed,;

- facilitate Smart Grid beneficial shifts in the dadity of energy generation resources at
the local level,

- maintain or even improve the existing high levefssystem reliability, quality and
security of supply;

- foster market integration towards a Europeamgiatied energy market.

Next to these benefits, the Smart Grid also indudeallenges, such as cyber security and the
possibility of remote control of appliances witliire home, the joint responsibility for supply by
a large set of competing organisations, and thd farethe regulatory framework to adapt while
fostering both economic and security issues. Tradlaiges include keeping up resilience and
robustness of the Smart Grid, with the ability &g up its indispensable core functionalities (i.e.
delivering electricity / energy). This should be ttase even under crisis conditions, at leastat th
same level demanded of the current electricity.grid

Smart Grids thus encompass a much wider area thmamt snetering. Smart metering is an
important first step towards a Smart Grid. Smarterse bring intelligence to the ‘last mile’
between the grid and the final customer. Withoig Key element, the full potential of a Smart
Grid may not be realised. Being that only few coest in Europe have undertaken a full
deployment of smart meters actors involved in #&@ should draw from existing experiences
and take account of best practices in place.

Other areas need to be addressed in parallel. the icontinuous development of the electricity
grid’s ability to electrically maintain the balanoé electricity generation and consumption in a
way compatible with the electrotechnical properbéshe grid. This is getting a more and more
complex task. In addition to smart metering, anpkable sustainable solution for the complete
change to renewable and sustainable energy soueetiey will require a smarter layout of the
large scale and local electrotechnical functiorediof the grid infrastructures as well as smarter
ICT-based solutions - decentralised and withinciiitecal operational core of the grids.

The course of Smart Grid adoption in Europe isffam clear. The underlying technologies

remain expensive; their business case relies amgesns of significant changes in customer
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behaviour; and cost-effective integration of exigtsystems and emerging technologies is not yet
proven. The business model in many cases is si#irging, especially for customer applications,
as regulators, utilities and third-party serviceyiers define their roles and set technology
standards. Many core systems remain unproven améntly a limited number of Advanced
Metering Infrastructure (AMI) systems have beenlolggd in Europe.

There are some challenges and uncertainties forrtS@rad deployment. These are mainly
dealing with cyber security and data protectionr{fra consumer perspective) and actual savings
and costs (from a deployment perspective). Theeekfficient measures safeguarding consumer
protection should be in place before Smart Gridksmnart meters can be deployed. In particular,
the security of the Smart Grid and its susceptibiio hacking and attack need to be ensured.
Also for the likely introduction of new energy dgalvhich involve networks or suppliers
remotely controlling appliances within a customdrne to help balance the power grid. While
new deals may offer benefits such as lower coéffgan customers who participate, careful
consideration will have to be given to the prot@asi needed around these innovations.

The development of Smart Grids will be facilitateygl the wide-scale deployment of electricity
smart metering, as envisaged in 3rd Energy Pacldiggstive 2009/72/EC (31). The complete

Smart Grid deployment is a gradual evolution, nobl-out’ revolution.

Font - Essential Regulatory Requirements and Reaamdations for Data Handling, Data Safety,

and Consumer Protection
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Why the smart grids?
Conventional power grids (sec. XX)
In the last century power grids were charactertaed
centralized and controllable production
stable patterns of consumption

unidirectional and predictable flows

Ly

Unidirectional flow of energy

Smart grids (sec. XXI)
The electricity distribution in the twenty-firstiry requires solutions
adapted to a new operating paradigm:

Distributed and intermittent production

Balance consumption / production unstable

Bidirectional and unpredictable flows

=i
E .

@
&y S

Bidirectional / intermittent flow
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Management capacity of information and network suip®n plays a central role in responding

to new challenges

Power flow control in real time
Control of renewable

generation o AR

. 3 L . . ' i i Microgeneration
S . X integration
Optimized . Remote public Ilghtlng s
Lh,—d[ management  metering and
Dlspatch ) teams '. management |
Advanced :
: Automatic network Improved network operation and quality
substation : . Data and telecontrol o e e
SR configuration HV/MV

Supervision and control of the distribution network

Data from mainland Portugal in 2014:
988 renewable energy producers - 5026 MW conndottte national grid **
High Voltage Grid (HV) — 9.000 km; 412 substatioB83 customers in HV
Medium Voltage Grid (MV) — 74.000 km; 66.000 Tramshation Stations; 23.000 customers in
MV
Low Voltage Grid (LV) — 140.000 km; 6.000.000 cusgrs in LV
25.000 Microproducers (90 MW)*
1.200 Miniproducers (52 MW)*

*Installed power; Accumulated"dtrimester 2014

**|nstalled power; Accumulated"trimester 2014

Managing increasingly complex networks leads togased smart grids.

EDP, Investment in modern SCADA systems allowsdasig information processing capability

Schematic Elimination of paper.

Digital schematic
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Power Flow in real time

Fault location

The reorganization and integration of driving cen@rengthened the effectiveness in monitoring
the network.

distribuicGo

= : " - edp @distribui;ﬁo

with 30 drinving centers in 1990 went to 2 in 2014

Effective management of large volumes of infornvat@lows improve the supervision and
operation of the network in real time

Information management

Management AIEnS: E\.flents:
smart = !
alarms [ |} = = ! | w—

‘l = = e f T3 SMART ALARM
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Knowledge State system

Eiti{nation g @r ( (‘
e @ 5 €0l

prevention
reliability
security

Metriﬁg Others
availability

Automation and control

O [H= =

Self-Healing A n
A & '

Maximization potential human

DTS
Dispatch
Training System

In Portugal the size and efficiency of the netwadmote control system have increased
consistently

6.000 -
5.500 -
5.000 -
4.500 -
4.000 -
3.500 -
3.000
2.500 -
2.000 -

1.500 -

1.000 -
2008 2009 2010 2011 2012 2013 2014

Number of remote points of the MV network

The investment in automation / supervision netwads essential the improvement of quality of
service in the last decade. Less time of suppbriaption (TIEPI).

T -81%
341

65

2003 2013

Improvement of service quality: developments in Flih MV in minutes
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2003 2013

% do valor de
referéncia
definido no ROS

g Wk
i P
Cl=80%<0%
Er=0t%a il
[ =100 5 < 10 %
[ EERk ST
| EElAS
Reduction of asymmetries

The greater efficiency in network management hisved successfully integrate large amounts

of renewable energy production in national disttitougrid.

91% @

Rede de

Transporte

g 3
] R

2000
2001
2002
2003
2004
2005
2006
2007
2010
2011
2012
2013

Renewable energy production power in proportiothefpeak consumption in 2013
(Special Regime Generation, including renewablecoggneration).

Intelligent networks create new possibilities foe toptimization of distributed generation and
charging electric vehicles, since it broaden sllevete capacity to the low voltage grid.

Had to develop a smart grid from electrical productto demand that includes bidirectional
communication networks, which paticularly secuatyd to develop smart meters that meet these

needs.

Mario Anténio Fonseca Loureiro 10



Inovgrid project of EDP
With “Inovgrid” project of “EDP Distribuicdo SA” @ins to extend the powers of supervision to
the low voltage grid.
EDP actively seeks a gradual and integrated apprtmards a smarter distribution grid — the

Inovgrid project.

. HV network MV network LV network

Sx Consummers
] VHV/HV HV/MV MV/LV

% -; substation susbhstation substation

- Txﬂ_

T = T“

e T

aw | it

—-:5-',‘

D

2 jood
8
. ) Remote publlc . . New tariffs and
(] Microgeneration -, .
= o ?::t:lemh:.:::egéztrlion DG and storage Tn\;‘:lélt:on;zttlr[::nrl' lighting metering intE ration pricing mechanisms
Bz cy ty and VPP and management 8
g
E g
w Information Mew tools for  Improved network Gls and EV charge
management and smarter network operation and Work Force network Energy services
data mining management  quality of service Management (efficiency, DR, ...

Wide area network Local area network

-l U

EDP Box

Home area network

. . { ------ ‘--}

Head-end systems

SG enabling
infrastructure

Inovgrid architecture

The main elements in the Inovgrid architecture cabe LV network and provide access to

commercial & technical data

- HV network MV network LV network

o Consummers
£% VHV/HV HV/MV Mv/LvV

g -; substation sushstation substation

: ‘F ~t—T-w"TT

9 g = Wide area network 3 Local area network —_—r Home area netwark
k- ] I e =g S 11 - =l €=
- B i ¥l
O£ T‘ Narrow band PLC T ZigBee
n £ Head-end systems 4 GPRS/36G + GPRS EDP Box T+ Wifi
) _-' "-ﬂ-_.,___\ - | _ S
Central IT systems Distribution Transformer EDP Box (EB)
Controller (DTC .
* Hardware communicates with: 21g) * Metering

* Meter management system + Data concentrator for PLC EBs * Load profiles (15 min.)

(Sysgrid) =

* SCADA system

* Integration with most
commercial and technical
systems (invoicing, WFM,
OMS, asset management,
network planning, ...)

LV substation metering =
* Remote connect/disconnect

* Remote tariff configuration

+ HAN interface (real time data)
* Voltage monitoring and alarms
+ Tampering and other alarms

* Remote firmware upgrade

Per-phase voltage and current
monitoring and alarms

PQ and automation modules
Asset monitoring hub

Load and micro generation
controller (future)
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Example in application of Inovgrid - Evora Inovcity
The future is being born in Evora, Portugal, in @0fEvora is one of the first Smart Cities. The
Inovcity is the first implementation of InovgridvEra has been selected as the living lab for the
Inovgrid project:
1- Evora municipality:
*54.000 inhabitants
+1.307 km2of area (urban and rural)
2- The project includes:
sinfrastructures
*New services and products
3. Involvement of the major players of the munitiga

4. Coordination with the national electric vehiclearging network

The city of Evora is a Unesco World Heritage Site

This World Heritage City is the first urban areaHartugal to hook up to the intelligent energy
grid. By promoting energy efficiency, microgenevatiand electrical mobility, this will be a
shining example of sustainability for the whole sty. What has changed?

31000 residential customers in Evora are part@idity project

1 EDP BOX on each inovcity's customer house. Anipgant allows among other

features, make the readings remotely and operations

Billing based on actual consumption accessiblelltoalowing consumer control via a

computer or smartphone;

More than 1000 selected customers access to nesugisand services, as well as the

simulation of new rates;

Greater capacity to integrate renewable energyeéaaric vehicle;

Improved ability to detect and resolve failurest#ctricity distribution network
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By 2020 it is expected that 80% of European eletyridistribution networks are composed of

smart grids;

The cost-benefit methodology was used to quantibvgrid value creation potential, resulting in

clearly positive result.

Details of the quantified Benefits of Inovgrid (%)

A mix of initiatives was used to raise awareness @eate a special Inovcity dynamic, promoting

costumer engagement.

Presence in the
local press

Energy Bus
in Evora

Inovcity
Showroom in
City Centre

== Test of new
products and
services

—

Client research
= and Social
studies

Mailing and
information to
Evora Clients

In-home displays
in selected clients

A ——————————ee

o Inovcity

) = Py
Pﬁw website
. - » '_'_I 2L

Initiatives to promoting Inovcity

Mario Anténio Fonseca Loureiro

Operational Reduction Energy
Efficiency Gains of Losses Efficiency Gains
(30%) (25%) (45%)
41
5 # Assuming 100
’—FE =t conservative
I I u estimate of 2%
20
1 2
Reduced Reduced Reduced Reduced Reduced Detectionof Reduced Deferred Reduced Reduced CO2 Reduced Total
Meter  Distribution Distribution  Outages | | Electricity Anomalies  Electricity| | Distribution Electricity  Emissions  0il Usage Benefits
Reading Cost Operation  Equipment  (excl. DA) Theft relating Losses Capacity Cost
Cost Maintenance Contracted Investments
Cost Power

Involvement of
the Town Hall
and other local
public authorities

Newsletter to all
energy
professionals in
Evora region

Collaboration
with Evora
University

: Smart Grids
conferences and
meetings in Evora
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An energy efficiency study was conducted to undeigtthe potential impact on energy use by

residential consumers.

Independent Control Group, outside Evora Inovcity 1k consumers):

«Same climatic and environmental conditions as Ewmnsumers;
s|dentical socioeconomic characteristics;

*BaU treatment and no exposure to the Inovcity dyica

Evora Inovcity Global Group (~30k consumers)
eInvoices based on real consumption;
*Online access to detailed consumption data (eagl tiagrams);
*Energy efficiency tips (mailing).
*Exposure to the Inovcity dynamic (advertisemeotsiferences, local initiatives, media).

Evora Inovcity new products and services Test Groug~1.2k consumers)
*Consumption monitoring equipment (e.g. displaysad phone apps, PC software);
*Personalized consumption alerts and reports (Svifajl);

sInnovative tariffs.

The results show that the implementation of thestitg dynamic led to an increase in energy

efficiency of around 4%.

A pilot group of residential consumers in Evora wes®d to study the impact of innovative

products and services.
Products and Services tried in Evora:

¥ 3-period TOU tariff

Tariff simulation ¥ Progressive tariff
¥" Tariff with savings targets

Alerts Consumption level
¥ Power use

(SMS, email and mail) ¥ High-consumption periods/days

3
8
°
2

_ {

¥ Displays with real time
connection to the EDP Box

Direct feedback
(real time)

The EDP Boxes of consumers of the Test Group wgugpped with a HAN comms module,

providing real time information.
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EDP Box

HAN

I
i
i
i
1
Router

m i / EDA
i ‘
i

HAN —Home Area Network

Displays

Results from the study suggest that the new predart services have the potential to promote

energy savings of ~7%.

The Inovcity pilot allowed the test of several cepts and value drivers and was used to validate
EDP’s business case.

Commercial Technical

= Observed 3,9% consumption reduction

- Fraud Detection - Additional impact with New Products and
= New procedures manual for Energy | ---4  Services pilot [~7% consumption reduction)
smart meter installation s / Efficiency \- LED, Public Lighting remote management
- Revenue Assurance initiative] . '
i F N = Expected Reduction of
Comesarcial Technical =7 Technical Losses of 2,4%
Lossas Losses - simulations with real data
in 11 networks
= > BD% remote = LV energetic balance
operations
= 6% invoicing based on Osiaicaal ST = Sensors in 11 LV
real consumption pere s substations
(without estimates) Efficiency Efficiency = 10% reduction in LV
substation O&M costs
\ / = Improved Asset
Management
- Client Satisfaction Commercial Technical

= Reduction back office costs

Quality Service

|
|
|
I
[ O
|
1
I
'

Quality Service i

-

= Reduction Outage Time

|
| of5% to 10%
|

“.1 = Integration with

| contact center
= Analysis of data of >200 | 1 Rene_wables ! processes ) )
micro producers s Emerging Tech. ! - Power Quality Module

= Impact of EV charging

Following the Inovcity pilot, EDP is extending tdeployment in order to consolidate knowledge

and test different technologies:

New technologies (PLC Prime)

Different social and environmental characteristics

Different grid conditions

New smart grids applications

Increasing business process integration

Mario Anténio Fonseca Loureiro
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EDP intends to implement the Inovgrid throughout the mainland Portugal by 2020

2010 2011 2012 2013 2014 2015 2020
30k EBs +150k EBs +200k EBs 6M EBs
(Evora Inoveity) (7 new locations) (keep expansion) (full rollout)

inoveity

smart energy living

Inovgrid
deployment
planin
Portugal

Rollout date thd

Government
decision pending

Inovgrid deployment plan in Portugal

Inovgrid has been selected among 220 smart gridgegis by “Joint Research Centre of the
European Commission” (JRC) for cost-benefit analydiSmart Grid projects and “Eurelectric”
as the single case study for testing and validatiba Business Case assessment methodology
(EPRI).

JRE BREFERENCE BREPOGRTS

Guidelines for conducting
acost-benefit analysis
of Smart Grid projects

Vinzenza Gierasna, fjsoms Onyop, Giariues Futl
CRCIET]

Manuat Sinchas liméns, Canstartiva Fliou.
156 ENER)

o

Guidelines for conducting a Cost-benefit analy$iSmart Grid projects

“The goal of this report is to provide guidance aadvice for conducting cost-benefit analyses of
Smart Grid projects. .. A European Smart Grid pobjénovgrid, implemented in Portugal) has
been used as case study to fine-tune and illusth&t@roposed framawork.”

With Smart Grid Advantages in home
In intelligent homes, consumers can view and morgtmsumption throughout the day. They
know exactly when, how and where they use energy. that’s not all. They knows what time of
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the day they consume more and when they can usei@ly at a more favourable price, being

able to programme their home appliances to opeaiag those periods.

Estimated bills will be replaced by real time camgdion management, minimising costs. New
services and tariff plans are available adaptedotwssumer profiles and the home automation
solutions may be available. Based on remote managgenfault detection is automatic and

services such as changes in tariff plans and poarebe activated remotely.

Anybody can generate energy at home, for their aa or to sell to the grid. The consumer
becomes a producer and seller of energy and willlde to install solar photovoltaic panels or
small wind turbines at home. In the event of atfaula residential area, the production from a
house or a group of neighbours may ensure the g@b@lectricity to several other houses or to
the whole neighbourhood.

With Smart Grid Advantages in microgeneration

To talk about microgeneration is to talk about arergy revolution. The intelligent energy
network will boost the volume of energy that angnssof this intelligent network can produce at
home.

Consumers become both producers and sellers ofjereend will be able to more easily install
solar photovoltaic panels or small wind turbinefi@ine and sell energy to the grid if they want
to. In the event of a fault in a residential arde production from a house or a group of
neighbours may ensure the supply of electricitysaveral other houses or to the whole
neighbourhood.

They will be offered a range of new services aniftplans adapted to their consumer profile.
Energy management becomes more efficient, sincertesgy balance between what is consumed
and what is produced can be consulted online, stgpexactly the times of the day when energy
is consumed and produced.

The intelligent energy network and the inovgridjpob open the doors for a new generation of
microgenerators. With lower costs, more confideand an increasingly lower environmental

impact.

With Smart Grid Advantages in company

The InovGrid project makes Portugal more attractimeterms of investment because it

encourages manufacturing projects and centresprge creating employment and exports, as
well as scientific research projects, in collabioratvith the academic sector.

This project provides companies with innovativelsothat offer both extremely detailed and

reliable control of their energy consumption. Adiing energy consumption to their activities can

Mario Anténio Fonseca Loureiro 17



result in higher levels of efficiency and a redactin consumption, key factors of success in the
market.
Moreover, energy service companies can offer moiek [zetter products and services on this

innovative platform

With Smart Grid Advantages in mobility

Electric vehicles are no novelty, since it is mtran 100 years since the first electric cars were
invented. Today, the so-called “electrification todinsport” is once again receiving attention,
having been presented as a measure that can nrakgacontribution to reducing greenhouse
gas emissions and environmental pollution, whiko adffering the benefit of greater economic
development.

Guided by its principles of sustainability, enemf§iciency and innovation, EDP is supporting
the creation of a network of recharging points, clhiwill be developed faster and more
efficiently with the creation of an intelligent egg network.

This intelligent network will support the recharginf and uploading from electric vehicles, in
other words receiving energy from the electricigtwork when it is available and at its lowest
price and returning energy to the electricity netwoyhen there is greater need and at a price that
reflects added profitability for the user.

With the intelligent network, it is possible to m&in almost real-time control of energy
consumed at these recharging stations, which Wdwaconsumers to calculate the share of

consumption allocated to the electric vehicle chdrgt their home

With Smart Grid Advantages in city

Replacement of traditional lamps by LED technolagyinaires — and this is not a minor step: it
means a 40% to 50% reduction in electricity consiiomnp

Regulation of lighting in accordance with requirenseand natural light conditions — in the
evening, the lighting is activated and progressgivetreases in intensity with the reduction in
sunlight, thus preventing unnecessary consumption.

Reduction of lighting intensity, during the off-pedours (between 2:00 and 5:00) while
maintaining minimum safety conditions.

Adoption of dynamic control systems that managhtligtensity depending on the presence of
vehicles or people, on ambient light intensity ancambient conditions.

This is the path that we will follow for a more taisable future, marked by a balance between

safety, comfort and rational use of energy.
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Efficient traffic lights - LED technology is alsesed in the city’s traffic lights, a more efficient
solution since it contributes to energy savingamiund 80%, when compared with incandescent
lamps.

Besides energy efficiency and a reduction in,@@issions, the advantages of LED extend to
safety issues and maintenance costs. The formaubedhe range of the light beams is greater,

which means that they are visible in less favowai®ather conditions.

Bibliography and fonts:

http://www.inovcity.pt/en

Paulo Libano Monteiro, EDP Distribuicdo, InovgricEDAL, 7th International
Conference, Coimbra, September 2013,

Joao Torres, EDP Distribuicdo, Redes Inteligemiessentation on July de 2014

Definitions by 2012/148/EU:
‘smart grid’ means an upgraded energy network to which two-waigital
communication between the supplier and consumeaytsmetering and monitoring and
control systems have been added; (The Europeant $&ndr Task Force defines smart
grids as energy networks that can efficiently inég the behaviour of all users connected
to them in order to ensure an economically efficisnstainable power system with low
losses and high quality and security of supply saféty:http://ec.europa.eu/energy/gas_
electricity/smartgrids/doc/expert_groupl.pdf)

‘smart metering system’ means an electronic system that can measure energy
consumption, adding more information than a coneeat meter, and can transmit and
receive data using a form of electronic communacefjinterpretative note on Directive
2009/72/EC concerningpmmon rules for the internal market in electriatyd Directive
2009/73/EC concerning common rules for the intemmalrket in natural gas - Retail

markets, p. 7.);

Smart meter rollout (implementac&o de contadores inteligentes)
The EU aims to replace at least 80% of electrigigters with smart meters by 2020 wherever it
is cost-effective to do so. This smart metering amart grids rollout can reduce emissions in the

EU by up to 9% and annual household energy consampy similar amounts. To measure cost
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effectiveness, EU countries conducted cost-beaefilyses based on guidelines provided by the
European Commission. A similar assessment wasedaotit on smart meters for gas.
A 2014 Commission report on the deployment of smmaatering found:
- close to 200 million smart meters for electriciyd 45 million for gas will be rolled out
in the EU by 2020. This represents a potentialstment of €45 billion
- by 2020, it is expected that almost 72% of Euampeonsumers will have a smart meter
for electricity. About 40% will have one for gas
- the cost of installing a smart meter in the Eldnsaverage between €200 and €250
- on average, smart meters provide savings of €a6@as and €309 for electricity per
metering point (distributed amongst consumers, lgensp distribution system operators,

etc.) as well as an average energy saving of 3%.

Conclusion

Smart grids are energy networks that can autoniigticaonitor energy flows and adjust to
changes in energy supply and demand accordinglyenMoupled with smart metering systems,
smart grids reach consumers and suppliers by pgrayitformation on real-time consumption.
With smart meters, consumers can adapt — in tindevaiume - their energy usage to different
energy prices throughout the day, saving moneyheit energy bills by consuming more energy
in lower price periods.

Smart grids can also help to better integrate rabévenergy. While the sun doesn't shine all the
time and the wind doesn't always blow, combininfigrimation on energy demand with weather
forecasts can allow grid operators to better phtenintegration of renewable energy into the grid
and balance their networks. Smart grids also opetih@ possibility for consumers who produce

their own energy to respond to prices and sell xte the grid.

Fonts:

http://ec.europa.eu/energy/en/topics/markets-am$iamers/smart-grids-and-meters

Legislation

Common Rules for the Internal Market in Electricity Directive (2009/72/EC)

Common Rules for the Internal Market in Natural Gas Directive (2009/73/EC)
Directive on the Processing of Personal Data (1995/46/EC)

Energy Efficiency Directive (2012/27/EC)

Regulation on guidelines for trans-European energy infrastructure ((EU) No 347/2013)

Commission Recommendation of 9 March 2012 on preparations for the roll-out of smart metering
systems (2012/148/EU)

Commission Recommendation of 10 October 2014 on the Data Protection Impact Assessment
Template for Smart Grid and Smart Metering

Directive 2014/94/EU on the deployment of alternative fuels infrastructure
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Annex

The origin of electricity in Portugal during 201hld by EDP Servigo Universal SA.

FUELOLED; 0,07%

MUCLEAR; 2 44%

P Cogeracao Fossil;
4 . 1066%

GAS NATURAL
1,20%

RSU: 1,60%

Outras renovaveis;

Cogeracao
Renovavel;
416%

HIDRICA: 13,65%

Allocation by electricity technology

More than 50% of the electricity consumed in Paatumpmes from renewable technologies:
Font: http://www.edpsu.pt/pt/origemdaenergia/Pages/OsdeBnergia.aspx
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