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EDP Group, a global energy player...
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eWind Power: 7.6GW

o# 3 wind operator worldwide
(presentin 11 countries) {

elisted subsidiary: EDP Renovav
(EDP has 77.5%)
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Spain \\ F’ 1\,
17% of EBITDA
ePresence sinc
*Power genera
(ex-wind)
o# 2 in gas distribution

Brazil
Portugal

15% of EBITDA

eListed subsidiary: EDP Brasil (EDP has 51%) 42%’ °f_EB|_TDA
ePresence since 1996 *Privatization in 1997 (IPO)

«Power generation: 2.0GW eSingle electricity distributor
(from which 1.8GW is hydro) ePower generation: 9.9 GW (ex-wind)

*2 electricity distribution concessions (from which 5.4GW is hydro)
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Key Figures:

# 1 Top World in Dow
Jones Sustainability Index
Utilities Sector

#3 World wind energy
company

#1 Europe hydro project
(+3,5 GW in
development)

#1 Portuguese industrial
group

EBITDA 2012 :
Portugal 42%
Other 58%

@ distribuicdo
1




EDP Distribuicao, Portuguese DSO with over 6 million customers ...

Main Figures (2012)
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1.

2.

Headcount (#) 3528
Regulatory Asset Base (M€) ~3 000
e Substations (#) 414
e MV/LV Substations (#) 65 161
¢ HV/MV Network (km) 83319
e LV Network (km) 140 415
e Customers (thousands) 6 095

Energy Consumption Use (2012)

Public Lighting

39 Residential
Industry
35%

. 0,
Public 4% / Services
Buildings
Agriculture

Key Figures :

6 million customers;

44.7 TWh Distributed
Energy;

58 min TIEPI;

1708 Customers/ Employee
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EDP Distribuicao fulfils Switching Operator role, in a Liberalised market with a

significant growth, recognised as a high quality and neutral process

Number of Clients in the Liberalised Market

+74,97%

. 2.269.115

+203%

1/1/12 7/1/12 1/1/13 7/1/13 1/1/14

—
Number of Operations:

1.099.955 [ ]2012

[]2013

674.010

G274%

+186% 263.923
-94%
90 207

54,05 58884 70482
—t ] |

MR -> ML ML -> ML Direct Complaints ML->MR
Entry ML

v About 1.8m Clients have made the transition from regulated
market to free market in just two years

v June 2012 and January 2013 marked the discontinuation of LV
tariffs, which helped to accelerate the pace of migration of
Clients

v The goal of EDP Distribuic¢do is to be prepared to respond to the
requests/needs of Suppliers, meeting the deadlines set by ERSE

v Audit 2010: Excellent Results for EDP Distribui¢cdo ->
no priority recommendations

v ERSE has given particular attention to this area and
has recognised and praised the quality and
impartiality role of EDP Distribuicdo as Manager of
the process of switching supplier
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(1) Extrapolation from December 2013
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EDP Distribuicao receives over 10 million contacts per year from clients

through the main service channels

- Commercial support line - Business line
+700,000 calls 5,000 Clients with access
- Fault line - SMS
+1,000,000 SMS sent at critical
+1,000,000 calls ‘SMS,‘ moments in the relationship with the
cm—— client
- IVR Readings = Online Distribution
~9,000,000 calls 44':\ +100,000 registered clients
- Shops / Agents - Other channels
ki v InovGrid Line
~300,000 contacts 2NN v’ Priority Line
v IP Line
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The Grid is an enabler for the increased penetration of intermittent

renewables, adding flexibility between supply and demand...
Supply patterns %

Solar
= Hydro
= Wind

Needs:

* Grid Control;
Demand patterns with RES cw

* Generation Mix
Management;

Time

Demand patterns cw

e Storage Back-up;

* Energy Pricing;

0 2 zlt Is &Is 1Io 1I2 1I4 1I6 1l8 2Io 2I2 2I4 ° DSM/DR;

Time
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Time
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Smart Grid is key for DSO new challenges on market liberalisation,

distributed generation, energy efficiency and electric vehicle integration...

Historical Challenges

New Challenges

Quality of
Service

Operational
Efficiency

with

— Supply customers

high quality of service

— Minimize OPEX and CAPEX
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Renewables
and
Distributed

ﬂzu

Advanced
Metering
Infrastructure

Network
automation
& sensoring

e

e

Energy efficiency
and new business
models

\

Electric
vehicle

New challenges:

* New ways of planning and
managing the grid (e.g. DG,
bidirectional energy flows...);

* More information to
customer energy efficiency;

* New technologies (e.g.
energy storage) and new
business models (e.g. DSM,
dynamic energy prices...);

* EV integration (e.g. V2G,
smart charging...)

. J
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EDP Distribuicao is building the inovgrid concept, smart grid based, with

an integrated approach, touching different areas to this change...

HV network MV network LV network

VHV/HV HV/MV MV/LV
substation

wie T 1w 1 T

Consumers

EDP Box

Head-end systems

' @
= ‘
Remote public ) New tariffs, products
i ; i - . Microgeneration .
System integration DG and storage M\::Iau’lcomatlor; lighting metering ) tg r and services
and cybersecurity and telecontro A e —— integration
Information New tools for Improvesl network GIS and EV charge i e
management and smarter network operation and Work Force network M Vs
data mining management quality of service Management
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InovCity Evora demonstrates, in a living lab, strategies for accessing remote
and difficult customers, energy efficiency, public lighting and EV....

all secondary
. ==& = |substations

T T ) . .
Ii “ DTCinstalled in

Praga do
Sertario

MicroGeneration
integration

Efficiency Case-study
with selected

Commercial Clients D EI ey 720 2
v L) Gl . .
Energy Efficiency
with Public
——

New products and Services to Lighting
Domestic Clients
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Main attributes of Evora site:

1. Evora municipality:

* 54 000 inhabitants

* 1307 km? of area (urban and rural)
2.Project includes:

* 30k EDP Boxes and 341 DTCs

* Integration of IT systems

 Communications infrastructures

* New services and products

3.Involvement of the major players of
the municipality

4. Coordination with the national electric
vehicle charging network

@ distribuicdo
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http://www.culturaonline.pt/SiteCollectionImages/Museus_e_Monumentos/Museus/M_Evora/museu_evora_detalhe.jpg
http://www.google.pt/imgres?imgurl=http://4.bp.blogspot.com/_JteH2QrE1WQ/SPOFWNqWsBI/AAAAAAAAA3A/GR967mSjjFI/s400/Cabe%C3%A7%C3%A3o,+casa+azul.JPG&imgrefurl=http://gambozino-alentejano.blogspot.com/2008/10/casa-alentejana.html&usg=__TXg8Ri7ZECykojiqMvY-ny45rUk=&h=300&w=400&sz=22&hl=pt-PT&start=11&zoom=1&itbs=1&tbnid=AzkonHZBy2eXgM:&tbnh=93&tbnw=124&prev=/images?q=casa+alentejo&hl=pt-PT&tbs=isch:1&ei=W193Tcm1MMiDhQfC2pGPBg

research have been made in order to characterize Evora customers

observe behaviours and collect perceptions about future energy services...

RESEARCH MADE AMONG A REPRESENTATIVE POPULATION

Customer intention on new services related to Energy Efficiency (1-10)

7,3
6,7 G 62 Evora customers
showed interest on
typical
AMI/Smartgrid
services but not on
Displays Information Tariffs pre_payment
Alert when Alert about  Sugestion in Display Alerts from Software Intelligent  segmented Pre-payment
consumption contracted regardto the installation  the Display with system Tariffs
change more power ideal Tariff information linked with
than xx% Plan

the meter

MAIN CONCLUSION

Advanced Relevant Information +
Metering stakeholders Consistent Solutions +
Infrastructure commitment strategies and Intelligible signs for
(HAN action plans customers
eeeeeeee ded) - Regulator
If you can have P il o ; (st national, local and Taritts
[N with DSO P - Municipalities "

business levels)

-Services
-Support
&

and Systems - Retailers

Integration

- Energy agencies
Customer associ iations

“big
causes/purposes” they
can buy-in

THINGS HAPPEN !

inovgrid
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Focusing disruptive innovation for end users involvement...

Hello, Loja Evora

TODAY - TODAY
350€ 1,24¢€

25,12 kWh (3,81 kWn)

THIS MONTH THIS MONTH
189,15€ 112,63 €

1357 87 kWh (345,49 kwh

PREDICTED MONTHLY
CONSUMPTION

253,16 € 2
1817,39 kh w

TARFF
Simples

The right certification for your home! Discover more about energy efficiency
Find out more about edp energy certification conditions. at ecoedp l '

Last central unt
communication
1 Second

inovgrid
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Available Features

eReal-time control;
eConsumption + Production;
eReal-time billing;

*Online access pGeneration;
eControl of energy costs;
*Value added services;

eNew tariffs and price plans...

@ distribuicdo



Significant energy efficiency gains demonstrated by smart grids
and customers interaction in Evora ...

Inovcity (Evora Population)

Consumption reduction?® of 3,9% comparing with the

Customer consumption evolution between 2010 and 20121
control group ?;

Efeito Inovcity

I Invoices based on real consumption. Permanent access
3,9%

e .-3,8% W Evora to the consumption history in the EDP online portal.
Control Group Exposed by project communication activities and

P |
I 1
I I energy efficiency recommendations.

- — Results show to be persistent.

New Products/Services (Test Group)

Contract Power(kVA) >
Level 1 | | Level 2 | | Level 3 |

e Consumption reduction® of 5,3% > for customers group

Al T Aferis e (SIS, e : ) )
eres e erts Type2 (SMS, email) with access to alerts, reports and special tariffs;

(SMS, email) Load Diagrams

Display Type 1 Display Type 2 e Consumption reduction® of 6,6% for customers group with
* displays/monitoring systems® .
Tariffs multi-hourly  progressive tariffs

Consumption

Improved Devices
of consumption

Software for PC + Display management

<

(1) Results between March 2011 and February2013; (2) 2,1% of error margin, for an confidence interval of 95%95% ; (3) From 2011 until 2011 there was a general decrease in
electricity consumption, probably associated to the negative economics conditions(effect normamaly filtered by using a control group;(4) Comparison Results 2012 vs. 2010. (5) Error
.margin of 5,2% in IC.9c5°1 (6 ) Error margin of 4% for IC 95%;

iNovgri

smart energy grid
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CISION'|  Firio do STUL 7= ‘1 \.0

Leitura dos graficos

Significant energy efficiency gains with high consumption

“Data coming from EDP, particularly the visual
information, has been extremely useful and interesting for
all the Museum team”

e “There was a major concern of involving all the 17 people
that work here, and making them aware of the energy
consumption reduction topic”

e “We started by solving the night problem, (...) we chose to
switch on the lights step by step, instead of all at the same
time, when we needed to walk around the museum at
night.”

e “Natural light in the building was maximized in order to
reduce consumption”

7 , N\
Evora Museum ~16%
50
40
30
kW20 vn \_/
10 e A AAST m
O_
o0 D Ty e et et et St At et gt At il it il et Attt Rl a2
S — A O I O NODXNO ~~ANOMIFITODOIONOXOS AN &
O O OO O 0O 000 ——r—r— — & — — — — — N AN N
Horas
= NMédia das 4° feiras Maio = Média das 4° feiras Outubro
\_ J
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LV customers interaction ...

Main Findings:

* Energy efficiency gains between
6% and 24% , in high consumption
LV consumers;

* Small reductions in consumption
altogether have a large impact in
the monthly bill for high
consumption LV customers;

* Close interaction with consumers
(in particular the facilities manager)
is key to ensure effective
consumption reduction, as only
11% of them accessed the online

web service;

12
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EDP Distribuicao is deploying the inovgrid concept in other locations, to

consolidate knowledge and test different technologies ...

inovgrid deployment schedule Key drivers: ’
2010 2011 2012 2013 2014 2020

v

* New technologies (PLC

+
30k EBs +100k EBs 200k EBs 6M EBs PRIME, RF Mesh);

(Evora InovCity) (7 new locations) (keep expansion) (full rollout)

Guimaraes

* Capital Europeia da
Cultura, Centro
Urbano e Cultural

* Interoperability of
different suppliers;

S. Jodo Madeira
* Forte concentragdo
urbana e industrial

e Different social and

Rollout date environmental

Lamego tbd . e

« Rede Rural characteristics;

Marinha Grande * Different grid conditions
eDesafio Qualidade Government g “

de Servico decision and large scale “plug and
Batalha pending play”;

* RF Mesh a5

Alcochete SSs RetrOflttlng * New smart grids

* “Laboratoério” de
novas tecnologias

‘- 9k.SSs Monitoring
- 60 k. SSs and IP remot
metering

applications;

Illhas Barreira
*Rede “isolada”

* Increasing business
L process integration...

Iﬂng rid @ distribuicdo
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inovgrid Evora site had over 1600 visitors from more than 30 nationalities...

World wide visitants...

ERSE — Primeiro Ministro
Japao - Prince Charles-
China Three Gorges- Légica-
Eandis - Bandeirante-
Corpoelect-DR ENER CE-
Zhuai-Franga-Romeénia-llhas
Montanha-Macau -
Fleming-DRC -Universidade
Unioeste-Fundag¢ao Getulio
Vargas- Indonésia-ADREM-
ERDF-ABDI-Sentec-Basildon
Council-Tuas Power-
Australia -QREN -
Novabase-Mozambique-
Singapore......

J
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http://www.panoramio.com/photo/42445376
http://www.culturaonline.pt/SiteCollectionImages/Museus_e_Monumentos/Museus/M_Evora/museu_evora_detalhe.jpg
http://www.google.pt/imgres?imgurl=http://4.bp.blogspot.com/_JteH2QrE1WQ/SPOFWNqWsBI/AAAAAAAAA3A/GR967mSjjFI/s400/Cabe%C3%A7%C3%A3o,+casa+azul.JPG&imgrefurl=http://gambozino-alentejano.blogspot.com/2008/10/casa-alentejana.html&usg=__TXg8Ri7ZECykojiqMvY-ny45rUk=&h=300&w=400&sz=22&hl=pt-PT&start=11&zoom=1&itbs=1&tbnid=AzkonHZBy2eXgM:&tbnh=93&tbnw=124&prev=/images?q=casa+alentejo&hl=pt-PT&tbs=isch:1&ei=W193Tcm1MMiDhQfC2pGPBg
//upload.wikimedia.org/wikipedia/commons/1/1b/Standard_of_the_President_of_Singapore.svg

A large number of Portuguese and international players has joined EDP in

this project ...

DSO'’s Academia
p N
@ union FENOSA | yepe—— MIT 5\“@%7%
ORES s
( Scottish and Southern @ distribuicdo '
=i N7
4 l S
ENERG l N E-I/Dl( Universidade do Minho
\ ( LNBgﬁglo ASSDCIADO"; ) j
>
SIEMENS
Itron
{Jcurrent
8 ‘ v
SILVERSPRRING & \(‘3 [ e @
L i A"v umun‘lrbgt‘l‘m S
Industrial companies Technological companies
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http://www.currentgroup.com/
http://www.novabase.pt/default.asp
http://www.evn.at/default.aspx
http://www.energinet.dk/da/menu/

EDP Distribuicao, with other DSOs, is actively participating, sharing and

replicating knowledge and solutions in several European initiatives ...

EDSO urele?tric e
7CIRED;

Metering

AS A

EV
Distributed Generatign

Smart Grids
Mandate M/490

| -3 o
—r A6 _ Smart€ities
b B & and Communities
iy
Stnart Grids

%gﬁ& Smart Metering > g .y

Business Case Mandate M/441 mﬁ_

inovgrid

smart energy grid

Projects

*Sustainable;
*evolvDSO;
*Grid+;
*InSmart;
*Stabalid;
*PlanGridEV;

\ J
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http://www.eu-smartcities.eu/
http://www2.eurelectric.org/Content/Default.asp?PageID=896

Promoting Active Users participation in S3C, European FP7 Project,

lead by VITO

E H SMART PEOPLE. SMART GRID.
sS3C = ,i
E— »rul

4 New concepts: Foster ‘smart’ energy behavior of households and \ ( )
SMEs in Europe via active user participation. .
Project S3C

e Coordinator: VITO

e Start Date: Nov. 2012

* End Date: Oct. 2015

* Duration 36 months

* 7 Partners from 7 Member
States.

e 24 Members in Advisory Board

VAN http://www.s3c-project.eu )

. [ ]
INOVg rid @ distribuic&o
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inovgrid from a pioneer project to an international reference ...

2007: smart grids are an emerging trend and TODAY: smart grids are in all DSOs agenda and inovgrid
inovgrid is a pioneer project. is a reference.
\}'% . .
W inovgrid
2 smart energy grid
2002 #EEGI
?_0'\-\‘ EU/ Climate Action: = .
r ﬁ_— 9 A world like you, with a
' =74 climate you like. [Fa *EEGI Core Label

AL «39 Initiatives

e Utility of the year
eExtending to 7 locations
1000 visitor to Evora
- ~ « JRC Reference Project
*+3,9% energy efficiency
*First remote Work Order

200%

Gl -

007
1 edp edp

distribuicdo inovagdo

ANL

¥ | . 4 .
EDINFOR [ s ‘L s . Evora Inovcity
Lo Sne D ' o *First components (EB, DTC)
INOVGRID {ff+ — & QR ¥%% «Consortium ACE
r E%TRATEG\CO .QREN
A A on bt

eArchitecture and specifications
ARS (= =N=0-] -
[ . *Project starts

Inovgrid @ distribuigéo

smart energy grid



http://www.qren.pt/np4/home

Conclusion

e Smart Grids key drivers , focus on value creation based on
customer centric services and local stakeholders active
participation ...

e Concerns and Challenges in the European Economic context,
aims future Services challenges from the electrification
increase, as key to achieve EU ambitious climate goals, ...

e Strategies for accessing consumers , based in a future-proof
solution in a project commercially tested enabling innovative
smart services, as demonstrated in Evora — the 1%t Iberian
inovcity...

INnovg rid @ distribuigéo
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Welcome to the Future!

Visit us at:

. . www.inovegrid.pt
mO\/g rid 8 P @ distribuicéo



S3C Midterm Conference visit to Evora inovcity

27th May 2014

inovgrid
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-~ ZED
/:\
2o\
i @distribuigdo o

=HD



S3C Midterm Conference visit to Evora inovcity

27th May 2014

ﬁ Group #1 — Diogo Ramalho N 4 Group #2 — Cristina Monginho ) \
14:30( inovcity Showroom 14:30| Vinyl Café, Client with in-home display
14:40|Vinyl Café, Client with in-home display 14:40| Secondary Substation
14:50|Secondary Substation 14:50| Electric Vehicle Charging Point
15:00| Electric Vehicle Charging Point 15:00| inovcity Showroom

- J \_ J
4 Group #3 — Guilherme Jacinto ) 4 Group #4 — José Valadas )
14:30 | Secondary Substation 14:30|Electric Vehicle Charging Point
14:40 |Electric Vehicle Charging Point 14:40 |inovcity Showroom
1‘5138 i\;]'ovriéyfs'hgryrofm-th e e, 14:50 | Vinyl Café, Client with in-home display
: Inyl Late, Liient with in-home display 15:00 | Secondary Substation
1\ J \ J
MEETING POINT: OUTSIDE THE HOTEL at 2:15 pm
EDP Presenters:
inovcity Showroom — Miguel Andrade & Pedro Godinho Matos
Vinyl Café, Client with in-home display — Andreia Zacarias
Secondary Substation — Filipe Matos

\ Electric Vehicle Charging Point — Susete Albuquerque /

inO\/g rid @ distribuicdio
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S3C Midterm Conference visit to Evora inovcity

27th May 2014

o

www.inovgrid.pt

- o 000

00 - -

inovgrid

smart energy grid

distribui¢cdo



