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Networks
f presence in Energy Distribution as of 2011 year-end

1,81 min km lines

e 8 (0 430 TWh Energy Distributed
AN AT
S [ ) 61 mln connection points
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L FarDiw $ f
Y COLUMBIA &7
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- *Second operator in
- ,+* distribution (24%)

PERU *2,4 min conn. points

-Second operator in
distribution (23%)

*1,1 min conn. points.‘“

'ROMANIA

* «Second operator in
distribution (30%)

*2,6 mln conn. points

*

BRAZIL
*5,5 mln conn. points

CHILE

*First operator in
distribution (32%)

SPAIN
*1,6 min conn. points ARGENTINA «First operator in distribution (35%) ITALY
45 *Second operator in 13 min conn. points *First operator in
distribution (16%) distribution (80%)
*2,3 mln conn. points *33 mln conn. points
I . . . W
A global energy player with a leading position in ,)(.Enel
Strategic markets L'ENERGIA CHE Tl ASCOLTA.
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stribuzione (Italy) 2010 key facts
|

NN
U YV \/
Control Center 372.000 .
concentrators 36,5 Mil Smart
Meter *
293.700+
producers

5
e

-

. —

2.100 HV/MV  345.000 Km 432.000 MV /LV 758.000 Km 5.400 |ocal
substations MV lines substations LV lines teams for Grid
Maintenance
150KV ->15/ 15/ 20KV -> 400 V
20KV
*including Enel supplier Smart Meter to other italian DSOs ~§\”,/{Enel

.\
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istribuzione smart actions before 2012
|

Nearly 100% of customers equipped with Smart Meter
25 Mil customers with ToU tariffs

A /.‘“\./“.-V‘ |

b

1 AMM National Control Center +28 MV Grid Regional Dispatch
Centers

Real time measurement of distributed generation, Load
shedding and, load balancing Capacity

109.000 substations remotely controlled* and managed
70% of MV lines are automated for 80% of customers \
~700 advanced Electric vehicles charging public stations %{{Enel

L'ENERGIA CHE Tl ASCOLTA.

*including ssystems already installed and in progress tombe installed 5
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etwork Management and Innovation
towards efficiency, the Enel experience as DSO world reference

- Satellite mapping of
> 2.100 HV/MV substations network assets
remotely controlled (100%_) * Database of network events
*> 109.000 MV/LV substations (power outage notification,
remotely controlled (more than fault detection)
25%) - Optimization of network

* Improved Neutral Grounding Smart Grid/ A t investments based on a risk
System _ _ Network sse analysis
- Automatic fault clearing B itomatial Management - Optimization of network
procedures on 80% of ~ maintenance
customers
Process
reengineering
* 39+ min meters )

* Other 11,5 min new .
generation meters being Automati
deployed in Spain Meter

* 340 MIn/ year remote readings Solutions

* 15 miIn/ year remote operations

* 97,4% operations correctly
performed (2010)

Work Force

Management - 5.400 Enel teams connected
via GPRS with GPS localization
* ENEL cartographic on board
- Mobile applications for all
Field Operations

‘ Smart Meter and process optimization are the
cornerstone to deliver value to stakeholders and “)
partners __I |

3-‘5”& Enel
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Operational Excellence: the Italian case
ar path towards becoming the European benchmark

Opex cash cost per Customer

(€/customer)
2001 (128 min ; 80 €/Customer)
80 S
942002
92003
A, *2:004
60 §62005
" 2006
v, 2007
% 2008
%\gnno
y 2011 (42 min, 48 €/

40
130 30 30 Customer)

Quality of service
(minutes interruption/year

| Opex reduction: -40 %
EN.KO 2012 Quality of service: +68 % I
/




mart Meter Experience
erunner of smart grids (O Low Complexity

' High Complexity

Kick-off Massive Optimization Evolution to
replacement Smart Grid
1999-2000 2001-2005 2006 2007-Today
Business Case + O Customer relationship C' AMM System fine ‘ New Generation of
Meter Reverse Project and tuning with core Smart Meter
engineering + 0 Procurement Systems 5 4 Sid
Change Mngmt management O Regulatory final ‘ Meman ! f
Prototyping and New Organization (and resolution anagemen
industrialization O benefits) progressively ‘ Renewable sources
‘ PLC fine tuning in place integration
Strategies,Planning C' EV charging
O and partners infrastructure
selection

Energy
rade and modernization

Efficiency

EN:KO 2012
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rt Metering Deployment

ements of Italian AMM Project

Scope of 85 %o of Electricity Distribution market in Italy

Project
] 127 Geographical operating units

31 MIn LV Meters in 5 years

358.000 LV concentrators (LV-C)
8.000 palm-PC

Used during massive replacement of
meters

Telegestore ® Project Team: 250 resources

Resources

120 ICT Project technicians

More than 3500 third-party installers

M Enel

| Enel roll-out a massive project requiring a strong )
and dedicated effort
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tegy and Organization
the massive deployment of smart meters

Initially, top
down project to
define
installation
strategy and
organization to
achieve lowest
possible
installation cost/
maximize
savings

Replacement
strategy

Organization

Effective Roll-Out
Management

11
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tegy and Organization
the massive deployment of smart meters

Replacement strategy Organization

* Focused, dedicated organization
« 700 parallel / uniform installation regional lots to

» Anticipate saving
» Achieve quickly only one organizational model/

« 100% of customers

* Ramp-up of 1 year + 4
years of replacement

campaign
. Parallel / country-wide avoid unnecessary duplication of organizations/
installation costs

 Strong National and Local
communication campaign to
engange Customers and Key
Stakeholders

- Each regional unit divided in sub-teams (Concentrators,
SM < 15 KW, SM> 15 KW) to optimize interaction with
customers/ manage critical path of deployment

- Effective management of third party subcontractors:
» Code-of-conduct + certification of local installators

» Training of personnel involved in the replacement
campaign and in the new processes (12,000 people)

- Key logistics units support to manage supplies and
contractors

* Toll-free/Contact Center to provide assistance and
detect/improve solution

Initially, top down project to define installation strategy A
and organization to achieve lowest possible installation I A
cost/ maximize savings
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Managing an Effective Roll-Out

Massive/ Fast Implementation

2001 2002 2003 2004 2005 2006

Pilot Project to test
technology and
organization/
process

Massive campaign
Ramp-up replacement, near
100% of Customer base

‘ 5 years to install 31 MIn Smart Meters in
order to be able to balance risks and benefits

13 |
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ing an Effective Roll-Out
ing the supply chain

—_———————_e—_ e — — — — — —

/ * Consumption \

M r reading
S . * Picture of Meter

é - - - - -
| initialization
I
Customer . I ’
Information customer |
I

Comunication to

|

|

|

|

|

|

S92 I

|

|

|

|

|

|

|

customer and |
& s

: replacement |

|

|

|

P |

|

|

|

|

consumption

Software
and
Database

|
|
|
|
|
|
|
|
|
|
|
|
—_——
* update of |
material :
|
|
|
|
|

Flow of materials !

Replacement Plan > Delivery Plan —> Assembler — D'Stg::'i"t,':r';and —> Warehouses

*\VQ Enel

‘ Integrated supply chain I “X

L'ENERGIA CHE Tl ASCOLTA.




USO: nserire classificazione

rnational Manufacturing Strategy
controls on manufacturers - 2011

Local OEM production is permanently under on-site
supervision by ENEL to ensure flexible/ world-class I
quality of %roducts




USO: B!JIM@QO

new Automatic Meter new generation

1on

Enel has designed a new generation Smart Meter
solution, with open architecture, as evolution of
“ Telegestore

s

e
o e 53

> AN
T € who A m

‘ I!Inm IV TERI AR

"n

The new solution includes the latest technologies in terms
of components and functionalities, ready for advanced
smart grid development

.. maintaining Telegestore robustness, reliability and
cost effectiveness

The solution (meter, concentrator, AMM system modules) is
being deployed in Spain, a Project of more than 13 Min
meters by 2016

\W/ Z Enel

C

L'ENERGIA CHE Tl ASCOLTA.
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ting a Smart Metering success story, in sum

Simple-lean
Electronic
Meter

Robust, efficient
PLC

quick

Implementation

drive for a major
cultural and
Process Change

Ease of
installation

17



ting a Smart Metering success story, in sum

------------------------------- ‘e An extensive field experience is:
: key to optimize PLC communication:
for Smart Metering. :

Simple-lean
Robust, efficient Electronic

ioPowerIine communicationi
PLC Meter

performance:

- cannot be measured only by:
available bandwidth, but:
preferably in terms of reaching:

: and success rate, end-to-end, in:

System |  real field situations, :

- depends on overall layers ofi
communication, retry policies:
and data model. '

quick
Implementation

drive for a major
cultural and
rocess Change

Ease-of

) : e Encripted end-to-end
installation,_ :

§°open technology contributing toi
. evolution and enhancement of.
Smart Metering solution '

18



ting a Smart Metering success story, in sum

e Robust, field proveni
solution is necessary to:
Simple-lean + avoid unnecessary risks,

Robust, efficient Electronic
PLC Meter

:« simple solution/ build
e relay,

e GPRS modem only in
concentrators

quick

Implementation e PLC modem, interface, :

e repeater functionality...

e lean build (high
integration of electronic:
components/ SMT,...)

drive for a major
cultural and
rocess Change

Ease of
installation

Focus on reducing Costi
per Meter '

19



- field activities -
contract, switching, bad
payers, load limiting

Simple-lean
Electronic
Meter

* Field Communication
management self-
discovering, adaptation to
grid

« Meter/ AMM
administration -
commissioning,
FWupgrade, Meter/
concentrators
reconfiguration,

Robust, efficient
PLC

quick
Implementation

- Problem Manager: eg:
automatic action to
correct the faults

drive for a major
cultural and
rocess Change

Ease of
installation

e Integration with grid
(investment optimization,
Quality control...)

s"é Enel

“N

L'ENERGIA CHE Tl ASCOLTA.
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Simple-lean
Electronic
Meter

Robust, efficient
PLC

quick
Implementation

drive for a major
cultural and
rocess Change

Ease of
installation

ting a Smart Metering success story, in sum

+ o easy to install:

- DIN interface/ quick Meter
installation procedure...

« concentrator installed
without outage...

- plug&play

¢ but you need a project to
. optimize installation
» deep optimization of
installation procedure

» upfront intensive training/
certification of local
installators (12,000 people)

» extensive logistic platform

S"é Enel

“N

L'ENERGIA CHE Tl ASCOLTA.



ting a Smart Metering success story, in sum

Simple-lean
Electronic
Meter

Robust, efficient
PLC

quick
Implementation

drive for a
major cultural Ease of
and Process installation
Change

22
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- Operating Network in The Age of Smart Metering

N Fnel

)

L'ENERGIA CHE Tl ASCOLTA.

23 2




fits

ng to distinct points of view

For customers and other
electrical system
operators

For the electric power
system

-_

‘Invoices on updated
consumption

‘Remote, near real time
meter operations

‘Load limiting for bad
payers

‘Tailored tariffs

‘Pre payment
‘Support to market
development

‘Demand side
management

‘Energy efficiency and
co2 reduction

‘Greater competition

‘Excellence in
commercial quality
Operating cost savings
‘improved fraud
detection

‘Improving network
Planning and
management
‘Leadership in
innovation/ smart grid
enabled

‘ How could we have ever lived without N Ener

Smart Meters?
24

JI\
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Uso: Riservato Aziendale

ract Operation in The Age of Smart Metering
e device management

CONCENTRATOR CUSTOMER PREMISES

Smart Metering
allows for remote
connection and

disconnection MAIN

SWITCH

A

L s

| c———

LVNETWORK - 00000000
Enel Smart

Metering Solution
allows to remotely

Opening-Closing
of main-switch

change price, tariff
structure/ToU,
prepaid, maximum
load allowed (load
limiting)

LV-NETWORK

QSN in case of power overflow,
customer can reconnect
the power supply

remotely (i.e. without

accessing the meter) ~§\Vé Enel

)

L'ENERGIA CHE Tl ASCOLTA.
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ork operation in the Age of Smart Metering
Limiting

Contractual load

.. Bad Payers
limit A\ y
management
management
Power
Allowed
Programmable / flexible load limiting: load curtailment instead of
Flexible contractual power limit changes outright cut-offs; i.e.:
from remote(*), key to for load flow/ peak ePower limitation ensures minimum

social supply contract value (usually

management 10% of contractual load, {
o"Smart” load shedding programmable value) §!’{Eh€l
eRemote Power restoration soon after N

pay m e nt L'ENERGIA CHE Tl ASCOLTA.

*  The Meter can simulates the behaviour of a traditional switch in disconnection of pow@@gher
than maximum contractual load



rting energy saving
ht different tarif

(Del. 156/07)

-

DICOs modified configurations for all electronic meters

to separately collect energy values for F1, F2 e F3 .

from Monday to friday

Sunday and holidays

N
F1
F2 F2 . F2
F3 F3 i F3 F1
0 7 8 10 23 24 >
A F2
F1 i 5 |
B O S SR F3
F2 F2 E i 0
F3 FE F3 § saturday ?)‘(é.Enel
0 7 3 19 23 24 >

27
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Supporting energy market development

Switching
~ 150 retailers
Eni
.
) ) SORGENIA
Residential @
Customer W Frar EDISON
Switching N
MIn

Smart Metering ensure quick and
smooth switching

28



lence in commercial quality
ty monitoring at Smart Meter
Covering all Enel network

e Detection of pivots nodes selected on the basis of
distance from TR and from distributed generation

e About 3 M selected SM are red for LV quality
informations in about 2-3 weeks

LV DATA READING

FROM SM CEFreduziens All details to
@ CEMonteE = '(\e:) F‘;—" address
_ problems with
;] s the right

i CEVaIIeE priority
: LineaC

™ o
: LineaD

DATA TRANSMISSION
FROM CONCENTRATORS
TO CENTRAL SERVERS

Raporevitsint el
VQTO1 - Violazioni Livello DTR

ELABORATION 4o AN
O F M ETE RI N G e B — e sions :’,’., - T = N )\
DATA - . ENERGY IN TUNE WITH YOU.

29



data
16/08/2010
23/08/2010
30/08/2010
06/09/2010
13/09/2010
20/09/2010
27/09/2010

Daily power frequency distribution

04/10/2010

11/10/2010

Uso: interno

oved Frauds detection tools

Load profiles in two different weeks (avg.
power in 15 min)

Eneltel 922764433 Cdc 22/05/2011 2NQ9/05/2011 m
Eneltel 922764433 Cde 23/01/2011 g 30/01/2011 [ S _etView m
= 38 - 1
36 1
36
34 oy M
32 2
30 30 08
0.8
2 2
26 26
Z 24
- 05 2 06|
20 20
18 18
16 16
0.4]
14 04| 14
12 12
10 10
8 g 0.2
02|
: nhhuﬁ’bﬂhw«) “dﬂ* L WV”j / :
\ N W .
4
: M
2 k.
N e 8
0 ’ v
. 23/05/2011 00:00 24/05/2011 00:00 25/05/2011 00:00 26/05/2011 00:00 27/05/2011 00:00 28/05/2011 00:00 29/05/2011 00:00 30/05/2011 00:00
24/01/2011 00:00 25/01/2011 00:00 26/01/2011 00:00 27/01,2011 00:00 28/01/2011 00:00 29/01/2011 00:00 30/01/2011 00:00 31/01,2011 00:00

Enel Smart Metering solution has
e not only robust antitampering
e but also advanced Mathematical
and statistical modeling

to detect remotely

suspicious consumption
behaviours
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nced network planning and management

s to Smart Metering - New
ST Advanced Metering Interface) application

STAmi it's the application developed by Enel to leverage its massive
implementation of Smart Meter, collecting and comparing data from
AMM and SCADA:

Quality of Tension
Interruptions

daily Consumption

daily Load Curve

Field equipment list and status
K COEFF.

Data are collected from:
* clients Smart Meter
 Concentrators
 Grid Meters for load balance

31



Key Activities supported by STAmi

T - Grid Control

—— y = ) d 0 DTIC » 0 <

e Data Energia Attiva (kwh) Energia Reattiva [kvarh] n gom n
29/06/10 10.17.23 0,556 0,755 F aUd Ve f cat o s
28/06/10 23.59.59 4,771 2,351 r rl I I n
25/06/10 11.28.14 0,872 0,655
25 80""

24,
>3] 7 Load curves by

22/ Concentrator
17/ 60

LT TT]

=1 3 5000 bbb EEEEEEREEEEE NN Quahty Of Service
N 4000 ‘ . ‘ ‘ ‘
%3000 I O 1 O OO O O 0 L = == e reportlng z
Q 2000 4= ’

1000 q fesseepeseeqeeseegeneeer

INTERRUPTIONS

. ol Istante Durata
Progressivo interruzioni . N

 QUALITY of TENSION
041021 Recod a1 A1 0t [Ift ot P Visibili

04/02/1

Periodo Tensione Istantanea Fase 1 Fase 2 Fase 3
N°Camp. | N°Camp. IN°CampN°C:i N°CamN°C
Da A frase (v)Fase2 (v)Fase 3 ()] vimin (v) [vmax ()| o [ 2 Ny, v R T

0K K0 "1 0K | KO "1 O0K| Ko
12/04/100,0000| 18/04/10 235959 ] - : : 214 241 1008 0 -] -]

e rered e L, | et | Fault prevention/

QUALITY of TENSION J AnaIySiS
NCamp N°Camp. | . N°CampN°Can] . N°CamN°Cam

Da A Fase 1 (V)|Fase 2 (V)|Fase 3 (V)] Vmin (V) [Vmax (V) Vmi...|Vm... Vmi...|Vma

ezl 2| Network Planning / load

Istante Valore (Percentuale ... fI OW An a Iys i s

27/07/10 12.12.33 100.0 32

Tensione Istantanea Fase 1 Fase 2 | Fase 3
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grating data from Smart Meter to forecast
wable impact on grid - New

Application
Installed | Type of 4+ |Seasonof _ | Weather — | 3-day forecast sent to
capacity production the year forecast the LV/MV network

kW or MW= ...... kW or MW= ......
n-1 day n day
~19 GW
~295.000

4 producers

= Ny £

: ="Z Enel

- )

L'ENERGIA CHE TI ASCOLTA.




Uso:

ccess rate under various grid configuration is the

tion of any large scale Smart Metering project
art Metering operation results 2011

Monthly-
Bimonthly

Remote .
readings Spot Reading

Peak Value: 10 Min/day

Successful Remote

Readings: 96,1% daily

S Switching

Contract
Management/
termination

—> Work Orders

Bad Payer/
Peak Value: 300.000/day Collection

Successful Remote
Operations: 95,1% daily

* 2010

’-‘Wé. Enel

g\

L'ENERGIA CHE Tl ASCOLTA.




AMM does all days (and nights)?

f National Smart Meter Supervion and Support Centre

REMOTE AMM
OPERATIONS ADMINISTRATION

- Registries of LV meters - Contract management Field equipment
are red monthly

R —

- Switching from trader * commissioning
- Load curves for LV to trader
meters with P >= 55 * FW upgrade
kW are red daily * Bad payer management

- Reconfiguring behaviour

- Automatic clock syncr.tion

LV NET quality
monitoring
Problem - Voltage quality
Manager monitoring

- Voltage
Interruptions at
Smart Meter

35
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antonello.buondonno@enel.com

Head of Europe and Americas Business Development
Infrastructures and Networks Division
Enel Group
Via Ombrone,2

00198 ROMA

THANK YOU FOR YOUR ATTENTION
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