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ENDESA

a global operator of electricity and gas

S

endesa

Present in: Leader in Iberian market and

L e first international private utilit
10 countries | | in LATAM g y

Installed capacity:

39 GW

Production: 5
147 TWh i A

Customers:
24 million

Employees:

27.000

Gas sold:

, Present in all the value
11bcm .------® chain in electricity and
| gas
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- Enel Group: an international energy operator

endesa .
Presence In

40 countries

Annual output (FY2011)
293.8 TWh :

Installed capacity™
97,366 MW
(34,933 MW renewable)

EBITDA (FY2011)
17.7 bln €

Customers¥*

60.9 miIn () <soomw (@) <1.000 mw @ 2000 vw @ -:0.000 vw . >10.000 MW

- Representative offices, financial holdings, operative branches, commercial companies

Employees™

75,360
Italy’s largest power company and one of Europe’s main listed utilities

Present throughout the entire electricity and natural gas value chain

* Data updated to 31/12/2011 Reproduction is forbidden unless authorized. All rights reserved
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Smartgrids: New elemente in the network. New technologies. ICT
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E\‘ Smart Cities Projects Enel Group
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Inicio:2008 Ciudad Dongtan
American Electric - Shanghai
Power + IBM - S \artcity ‘

Buzios
Endesa Masdar - Dubai

General Electric + IBM
smartcity

Santiago VEIELE! Barcelona

Endesa Endesa Endesa
El Hierro

Endesa smartci

artcity

SEVIED
Endesa

Reproduction is forbidden unless authorized. All rights reserved



Eu Smartcity Malaga. Scope of the project

endesa

31 million budget for companies and research centers

4 year and fully functional, technology in the field and important

involvement of final customers

Design and deployment, analysis of results, final reports,
and dissemination activities

“Living lab” to test new products and services, proof of concept

“Demo projects call other projects”, new opportunities will arise

as a consequence of this project

Reproduction is forbidden unless authorized. All rights reserved
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UNION EUROPEA

Centro para el Desarrollo
Tecnoldgico Industrial
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Una manera de hacer Europa
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- Location: Malaga, new seawalk
endesa

' e, 15 Condad (Gasd

(\ | t.ktw]' N

smartcity

2 MV and LV generation
-2 MV grid automation, new grid

-2 Friendly customers form demand
response applications

=2 New expansion area residential

= Possibility to incorporate other
local initiatives Smart House, G4V,
Green Emotion

= Support from the governments

Reproduction is forbidden unless authorized. All rights reserved



E“ SMART GRIDS The electric company of the future.

endesa

Comunications
e Real-time IP network

AMI (Advanced Meter Infrastructure)
e Smart meters (electricity, water and gas)
e Demand response

e Smart buildings and homes

e Smart and informed customers

SCADA - EMS

ADA (Advanced Distribution Automation)

GIS * Real-time monitoring
e Network failure and recovery
< Network automation

Smart Lighting Smart Energy Management

DER (Distributed Energy Resources)

@ = Electric vehicles
NG

» Energy storage
» Distributed generation of renewable sources

Smart Buildings

g

Smart Energy Storage

People

()

@E Smart Energy Generation T+ Citizens
% ccc000000 become part of
Smart Mobility Smart ICT @ .:§§°"”°°E§:. the solution
. 25388 ICT 33sss.
09000000 . . .. - 2000000
Smart and Informed Customer 0000000000000000000000000®
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- WorkGroups

endesa

WPO04: Telecommunications

WPO1 — Project Management
WPO2 — Deployment and Communication

WPO3 — Coordination DENISE

WPO4 - Telecomunication

WPO5 — Information Systems
WPO6 — MV Automation
WPO7 - Mini generation and storage (mMDER)

WPO8 — Energy Efficiency and Demand Response
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WPO09 — LV Automation
WP10 - Micro generation and storate (uDER)
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WP11 - SmartMeters (AMI)
WP12 — Electric Vehicles (G2V)

WPO1 Project managing and
monitoring
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En‘ WP04 Telecomunication

endesa

GOAL

I CT To deploy an intelligent system for MV automatization with optimal solution -- economic, funcional and
operative — for the new network requirements (distributed generation, electric vehicles, storage, renewables

integration, etc)
Powerline Communications tests E

72 transformers communicated
using PLC, WIMAX and other
technologies

Redundant ring architecture

Advanced monitoring and control

Reproduction is forbidden unless authorized. All rights reserved



WPO04 Telecomunication

Network Automation

A good part of the telecommunications
necessary for this purpose will be

Communications between substations
take place through

Connects the MV with the LV grid .
Acts as an autonomous concentrators and
sends the control system what happens in
the grid.

Connects to
the LV grid to
generators, storage and
loads, implements

_ < LV Grid
functions for local

regulation.

iSocket

Reproduction is forbidden unless authorized. All rights reserved



- WPO05 Systems. Information Technologies

endesa
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Instrumentation Interconnection Intelligence
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. - Telegestion
AN — ﬁ -— SmartMetering
@\ A mmun ication Communication
A oo Devices Monitoring
Electric Distribution Grid
Systems
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Internet/ o g
Smartphone ) - . Public Lighting &
< Electric Mobility Services: Manag emenr %
Local Charging, V2G, ... 2
Consumption| | § 2
Management 7 Energy Efficiency
Control Panel/
. Display o

Public Lighting

N 4

Efficient Electric Systems
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- WPO07 and WP10 Mini and Micro Generation and Storage

endesa

Mini Storage:
Trade Fairs of Malaga:
storage of 106kWh

Micro Storage:

403 Selene
3,8 Kw

Microgrid with street
lighting consumption

Ll

7105 Mainake

24KkWh
Generation:

33 kW LV
12,94 MW MV

Reproduction is forbidden unless authorized. All rights reserved



- WPO08 Energy Efficiency. Public Lighting

endesa

— New luminaries installation:
e Sodium Technology
= Placed in Pacifico Street

« Installation of Flow Regulators and |
Stabilisers

e LED and Halogen Technology Lamps
» Placed in Antonio Banderas Seawalk

* Point-to-point control

— Installation of new controller cabinets and
sensors

— Intensive use of renewable generation and
energy storage systems

| -IT‘-I‘--H;“.

60 test LED and Halogenuro public lights with
remote control

9 lights with wind generation (600W)
10 lights with photovoltaic generation (85Wp)
139 lights points with remote control

12.100 W total controlled power

Reproduction is forbidden unless authorized. All rights reserved



- WP11 AMI

endesa

Functionalities:

Architecture adapted to european regulation L
P P 9 AMMS System — central management and cordination of the

whole metering system

= Electronic meters — Real-time operation. Allow the energy
control and measurement, the remote connection /
disconnection, over 6 tariff periods and 2 different contracts

= Concentrator - Detects and manages (real-time, fully
automated) the new meters conected to the grid

Central Systems = PLC-Power Line Communications— Automatic management

of any network change

E:. = Communication protocol, based in METERS & MORE, with
c20000000 . i all the reliability of Enel technology and experience.
....EE:. ¥

[ ]

Transformer . . Concentrators
140.000 “emme - Cenelec A Band rneters
BLC Communications PLC of 28.8 kbps operated at 4.8 kbps 2::?ng£?

% BPSK modulation
00002000 Tl LN . . .

I3IRL s G Security (AES-128 bits hardware encryption)

e’ -~ eter oter sl Field-proven METERS & MORE PROTOCOL
Homes 13.000.000

Reproduction is forbidden unless authorized. All rights reserved



- WP11 AMI
endesa

Available real-time data from the smartmeter: .

= Mean energy consumption # =1
= Active-reactive energy comparison I
» Mean hourly power consumption

» Comparison between other clients with similar power factor

Dispersion de potencia absorbida

Potencia Absorbida kW

Hora

— Ppipncia Contatadas — Potencia Minima — Potencia Maxima

Exportar; 3 PDF ™ word

MREPIUUULLUIL IS TUITUIUUETT UTIIEDSS aulluliZeu. Al TIYIIWL 1eseiveu



- WP12 Electric Vehicles

endesa

4 electric vehicles (BYD, Mitsubishi, ...)
The V2G concept, Vehicle to Grid, considers
the bidirectionality of EV. Connected to

4 charging posts network, they can function as:

2 plug-in hybrids

— Energy sources, when they inject the stored
energy in their batteries

V2G deployed (Microvett) — Accumulators, when they charge the
batteries with the network energy

Integration with renewable sources

G4V, Green Emotion, ZEMZ2ALL...

Reproduction is forbidden unless authorized. All rights reserved



E‘ Control and Monitoring Center

L)

endesa

Showing diagram and

Visitor attention _ N
videowall for expositions
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- Relevant Information
enEIesa

& ,5;:
Lo L
@L it
* Q

e

106kw/h MV 1 \5=
11 kw/h LV F/%s 28

; : vehicles

lighting system with 200
elements, micro wind
(9*600w) and photovoltaic
(10*85wp) generation

v :
Image &2 010 aerraMetrics
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Smartcity Barcelona Project
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Smartcity Barcelona

Barcelona

> Fase 1 Quick Wins focused; gathering and packing Endesa’s
. (and other partners’) already in process, involving the
Short term: Society, Public Administrations,...
= Telegestion/Telecontrol
e EV charging management
- Efficient public lighting
« Efficiency in buildings and Micro Grids
« Design of an interactive Visitors’s Center
< New services for end users
Fase 2 Specifying a Route Map for Smart City Barcelona (EU

»

fundings applied for projects with City Hall and CZFG)

PRIMARY SUBSTATIONS

MT LINES

SECONDARY SUBSTATIONS 568
Telecontrols 36
ICC monitored

CONTRACTED P (kW) 527.044

INSTALLED P (kW) 391.820 4

e Technologies, partners, financing
e In development Fase 2: focused on systems & grid operation

'Medium term:

Number of CLIENTS 49.790
HOUSEHOLD 42.865
INDUSTRIAL 568
SERVICES 6.357

IS, NOAA LIS, Navy. NG
Cartografic = Catslunya

11 TerraMetrics
LLELELE 100



Smartgrids Service Center

utomatizacion




2. C. Objetivos vy Actividades principales WG03 Smart Mobility

i

endesa

Infraestructuras v tipologia Recarga VE

OTROS SUPERFICIE

CENTRO OPERACIONES

CARGA NORMAL

CARGA NORMAL
16 PRVE

PARKING

Sinerqgias con Iniciativas Barcelona
Green -

[ive | §&
Endolla’t a Barcelona EMotion

el Jd3 @moveLe -/

56 PRVE

SUPERFICIE ~

DER — IREC 22@ MICROGRID

%B a r O n a propietarios
S m a rtCity FERIA DE MUESTRAS

Ruta movilidad eléctrica Villa Olimpica I

CITIES

Smart society for innovative
and sustainable cities

S

CliCK

Punto Azul Movilidad

entro visitas

@ Ajuntament de Barcelona
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Smart Grid projects in Latin America

= Fortaleza
Bogota ses
N, Aragua
— 1& N -_ v'Smart metering pilot
v'Public Lighting pilot in ! Venezuela " 100 smart meters in operation

calle n° 93 and in the uyana

! Q southern part of the city Colombia | T e et

s s~ 'RR AP 7
vElectric taxi pilot R o™ - - % S - amph
* = ' Ve =
v'Network Automation g f @ Buzios

fd > AM P Mbh | CE . .
- startu : —PBE vFirst 217 smart meters in
P Brasil Pl ; i
AC _ (Brazi) s A operation (collaboration Enel and
m’tu = | RO TQ AL = Landis+Gyr )
P M= wT BA ST i
S i GO L,
. ! ivia Public Lighting
Santiago . : - 1 | il . .
vSmart metering pilot e > | s ;. ?ho ILED Archilede in operation around
L Ll 100 smart meters certified by Paraguay 5P 5 € Lagoa
s SEC in operation . [ PR il Q
ile . -
- o vElectric mobility
RS . . .
vPublic Lighting pilot in Calle ¢ f 8 charging stations, 4 electric cars
Seminario and in Smart City Uruguay i b
Santiago Argentina v'Network Automation project for

Cidade inteligente Buzios
v Electric mobility

i Q - successfully installation of : ;,5% E-II'1‘I|:I|E|
- )

the Enel’s EMMS system . Niteroi
\
- Electric bus pilot ) )
f | (mm v'Smart metering pilot
‘}‘u’; | & 100 smart meters in

v'/Network Automation project - operation
for Smart City Santiago =

ﬁ v'"Net metering pilot for

distributed generation
integration in the grid
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Cidade Inteligente Buzios | Inauguracoes

Coleta porta-a-porta em grandes
'.';Recicle El(2 == geradores de residuo (hotéis, pousadas e
1 N _'_i_j__- | & comercio) em parceria com a Cooperativa

' oleo de
' cozinha local (COCARE)

1
[ &ganhe bonu
g 9 i Tel n® (G211 253L-5002
ua coila de |uz. uruwﬁ‘umhieru.mnwhr’)
& LY

=+ K L

W
o
=

consclen Ll-au
44 ecoampla = arrl
-a-'d-ll.
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El Hierro Smart Island Project

Reproduction is forbidden unless authorized. All rights reserved



E“ Gorona del Viento Project. Smart island. Electric vehicles.

endesa Renovables + almacenamiento para maximo nivel de autoabastecimiento

mr=rlre
rrlr|.|“._ [= =Tl A L B e
~ DERPOSTOSUPERIOR. M L . W AVERD
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g B CASETA DEVALYULAS
B = 8 3 = =

- %

W PARQUE ECLICO
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i me ‘ | » ! \ .
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\ 5 : S
|1 s
E il ’ ! TUBERTAS FOREACAS B e | | )
] = = \
Y I
- <
Il 4 .

TrErE _II|
s PERICDY COMNVHENTO
Mag n itUdes (n:"‘; DEFOSITO NFERIOS: B % "'

u
CENTRAL DE EOMEED: W
Y EUBESTAGIUN HIDROEOLICK

Depdsito superior: 500.000 m3, 714 m altitud 2 © AN T
Deposito inferior: 150.000 m3, 60 m altitud RO g
Parque eolico: 5x2,3 MW, total 11,5 MW LLANOS BLAGOS B PUERTODELABSTACH e
Generacion hidraulica: 4x2,8 MW, total 11,2 MW >
Estacién de bombeo: 6x0,5 MW + 2x1,5 MW :

Conexion: red de 20 kV del sistema

insular

Demanda punta insular: 7,5 MW

Cobertura demanda: 100%b6 potencia, 70% energia

Emisiones de CO, evitadas: 21.000

toneladas/ano

Presupuesto construccion: 65 M€

unelco endesa

Endesa ide6 e impulso el proyecto hace mas de 20 afos. El apoyo decidido del Cabildo, Gobierno de Canarias y
la financiacion del IDAE lo han hecho viable. Entrara en servicio en 2012.

Reproduction is forbidden unless authorized. All rights reserved




Eu en El Hierro

endesa Paso decisivo hacia una isla sostenible, con muy elevado autoabastecimiento y sin CO,

DEPOSITOSUPERIOR

=97 CENTRAL DE &
L ‘!"SUBESTAG]GN:’I{'IDRUEOU
kD -

uneico endesa

Esquema de la central de generacion hidroedlica de El Hierro.

El Hierro presenta atractivas condiciones para que la implantacion del vehiculo
eléctrico sea un ejemplo avanzado de modelo sostenible

Proyecto 10026 renovable, Administracion muy comprometida, Plan Director de Movilidad
Sostenible, distancias relativamente reducidas, posibilidad de abordar la totalidad de su
territorio, etc.

En todas las islas ENDESA toma iniciativas para impulsar la introduccion del VE

Reproduction is forbidden unless authorized. All rights reserved
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Value Proposal for these cities

Involves one of the most significant
challenges that society will face this
century.

Turns the initiative into an
international showplace to display
technology relevant to the project.

Enables experience gaining and the
addition of new capabilities which wiill
encourage future research and
development.

Puts in a competitive position both the
industry and the national R+D,
particularly in Andalucia.

Others initiatives

Thank you for
you attention

Benefits and Results

Malaga, Barcelona and Buzios
have become a window and an
international point of reference

It yields knowledge and added
value capabilities which wiill
strengthen the development of
the industry and the national
R+D at the right moment

Grid of today + ICT = Grid of the future
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“This document is the property of ENDESA and therefore must not be disseminated or published without ENDESA's prior written consent.
The content of this document is provided for information purposes only and therefore has no contractual substance and should not be used as part of or construed as a legal contract.

ENDESA does not assume any responsibility for the information contained in this document and does not offer any implicit or explicit guarantees of the impartiality, accuracy and completeness of
this information and the opinions and statements contained therein. It shall also not be liable for any loss or damages that could arise as a result of using this information.

ENDESA does not guarantee that the forward-looking statements in this document will apply in the future in the terms set forth. Neither ENDESA nor its subsidiaries intend to update such
estimates, forecasts and objectives contained herein, except where required to do so by law”.
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