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INTRODUCTION

Sustainable environment, price volatility, regulatory action at European and national
level, safety and reliability of energy systems, financial market expectations, aging of
staff with mission-critical know-how and assets obsolescence: these are some of the
factors that force the management of utility companies to innovate technologies and
processes in order to deal with the changes in the business scenario they operate in
on a daily basis.

Over the last few years, important initiatives have been undertaken in the Smart
Metering area, although in general the level of automation and of data summary
views at all stages of the value chain — from sales generation to end customers — that
characterizes the “Intelligent Utility Company” model has not been achieved yet.

Organized by IDC and Energy Insights, “Building the Intelligent Utility Company” is
the first Italian forum on Energy and Utilities where IT and Business directors can
meet and discuss in detail how companies can implement the tools that enable them
to maximize the value of the information needed to innovate business processes and
improve business performance.

Energy Insights

Energy Insights — an IDC Group company — offers companies that operate in the
energy business advisory and consulting services based on quantitative and
qualitative surveys.

Energy Insights helps the managers of Utility and Oil & Gas companies to re-invent
the business through the implementation of innovative technologies, to maximize the
return on technology investment while minimizing the associated risks, to compare
their achievements with those of the other industry players, to adopt best practices
and gather all information necessary to take decisions associated with the adoption of
new technologies.
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CONFERENCE GOALS
The Utility Company of the future: emerging models and strategies.

The scenario in which utility suppliers operate is constantly evolving, but have
reference models already been developed? What is an “Intelligent Ultility
Company”?

The progressive convergence of energy and IT technologies.

Within Utility Companies, even the role of ICT is changing, and the traditional
separation between energy and IT technologies is gradually disappearing.

Emerging technologies at the service of the “Intelligent Utility Company”.
Which technologies enable the creation of the “Intelligent Utility Company”?
Presentation of solutions and case studies focused on:

U Smart Metering and meter data management

U Work and asset management

U Energy Trading and Risk Management

U The “intelligent” energy generation plant

U Web self-service and on-line communication

U ICT as enabler of innovation and efficiency in Utility Companies.
U New prospects and solutions.

Renewable Energy Sources, energy efficiency and the role of ICT. Short-term
and long-term prospects:

U Renewable energy sources: the steps to achieve the 2020 goals

U Energy saving and the role of IT
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DELEGATES

FIGURE 1
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The success of the event has been further confirmed by the results of the Evaluation
Forms filled out by the participants: the average score reported was 4 (on a scale
from 1 to 5).

COMMENTS FROM PARTICIPANTS

The comments listed below are an example of the opinions expressed by the
participants about the event:

“A useful overview of state-of-the-art technologies” Pietro Michele Levi, Freelance
“Excellent” Carlo Cacciamani, Sales Manager, Oracle

“Definitely interesting” Oscar Stoppa, Project Manager, Inva SpA

“Useful and well organized” Raoul Brenna, Consultant, Cefriel — ‘Politecnico’ of Milan

“On the whole, well organized and interesting, especially for ICT experts” Ruggero
Argenio,

President, Ratio Consulta SpA

“An intelligent initiative in the ‘Evolving Business’ area” Alessandro Marziali,
Application Architect, Enel Servizi

COMPANIES THAT TOOK PART

IN THE EVENT

The following list contains a sample of the companies that took part in our event:

TABLE 1

COMPANIES THAT TOOK PART IN THE EVENT

Acea Spa

ACEL

Adaci

Adoc Lombardia

AEM Milano

AEM Torino

AEM Trading

Afelio

AGICI

AGSM Verona

AID

AIGET

AIMAG

Almaviva

Ambasciata di Ungheria
Ambasciata Francia
Ambasciata Rep. Slovacca
Ambasciata Svezia
Amga Legnano

EMC?2 Computer Systems
ENEA

ENEL

Enel.it

Energie Investimenti
enertad

Enerxenia spa

ENI

Eni Corporate University
Eni Gas & Power

ERG Petroli

Ernst & Young
Financial-business Advisors
ESE Engineering

e-utile

Fedabo

Ferrovie Nord Milano
Fondazione Politecnico
GE Energy

Pluriservice
Politecnico di Milano
Poste Italiane
Postecom

Precision Valve Italia
Project & Service
PTS HR

Pubblica
PUBLITALIA '80
Quotidiano Energia
R&D Innovaction
Rai

Ratio Consulta spa
Robur

Scacf

Seat Pagine Gialle
Serendipity Energia
Sidi

Sirti
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TABLE 1

COMPANIES THAT TOOK PART IN THE EVENT

Asatrade

Asm Brescia

Asm Voghera
Atena—Az.Territoriale Energia
Ambiente Vercelli

Autorita per L'Energia Elettrica e Il
Gas

Azienda Ospedaliera San Gerardo
Monza

BSC Consulting

Bureau Veritas Italia

Camera di Commercio di Cremona
Canadian Embassy

Cefriel

Centro Competenze Professionali
Certiquality

CESI Ricerca

CEST Milano

Cim ltalia

CISAT

CK ltalia

Class Editori

Cn System

COM-Media Ed.Gasagenda
Comune di Morbegno
Comune di Rionero in Vulture
Comune di S.Genesio
Comune di Segrate
confservizi international
Connexia - Visiant Group
Consolato Generale Britannico
Consolato Generale di Grecia
Corepla

CsC

CSI Piemonte

Dalmine

Dalmine Energie

Daneco

De Agostini

Deloitte Consulting

Deloitte ERS

Dussman Service

E.On

Edison

Egl Italia

General Electric
Genovanet

Global Shared Services
Governance Consulting

Gruppo Food
Gruppo Gorla

Gruppo HERA

Gruppo Soges

Helios Energy Life
Hyperion Solutions ltalia
ILNET

ICT Professional

Il Sole 24 Ore

IMTEL

Infocontact

Inseco

Interdocks Logistics
Intesa Sanpaolo

Inva

Istituto per la Competitivita
Italia Lavoro
ITALUTILITY

ITStudio

Levi

LifeGate Energy
McKinsey

MCL Consulting
Megas Multiservizi
Metropolitana Milanese

Ministero Infrastrutture e Trasporti

MPE Energia
MWH
MYENERGY
Netics

Network Appliance
Newspaper Milano
Next Editore
Noiros srl
Obiettivo 50 Onlus
Oracle

Oracle Italia
People Directions

SNAM Rete Gas

Sorgenia spa

Spring srl

Studio Legale Grimaldi e Associati

studio tecnico Marioli

Tecnofin

Telecom ltalia

Tequila

Thuega italia

Torno Internazionale
Trend Micro

Trenitalia

Trenta

Trentino Servizi
T-Systems

Un. "La Sapienza" di Roma
Un. degli Studi di Milano
Universita di Genova
Varese Risorse

Vesta

Source: IDC, 2007
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RELATORI DEL CONVEGNO: (in ordine di apparizione)

Roberta Bigliani, EMEA Research Director, Energy Insights (an IDC Company)
Ezio Viola, Group VP and GM, IDC So. Europe and VM & Insights Business Units
Biagio Longo, Media & Territory Director, Aem

Andrea Gilardoni, President, AGICI

Carlo Bozzoli, IT Manager, Infrastructures and Grids Division, ENEL

Stefano Cetti, Energy&Ultilities Business Development Executive, IBM

Alberto Branchesi, Industry Solution Specialist, Microsoft Italia

Oreste Galasso, CIO, ASM Brescia

Paolo Pogliano, CIO, Sorgenia

Paolo Manzoni, CIO, Edison

Marco Moretti, ClO, Energie Investimenti

Diego Gavagnin, Publishing Director, Quotidiano Energia

Michele De Nigris, Technologies T&D technologies, Cesi Ricerca
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Andrea Del Miglio, Practice Manager Operational Services, Symantec
Massimiliano Mazza, Planning & IT Stardard Manager, ACEA

Paolo Ghislandi, Secretary General, AIGET

Mauro Fanfoni, Channels Manager, Eni Gas&Power

Alessandro Bassi, Customer Service Manager, Edison

Dario Di Santo, Director, FIRE

Stefano Da Empoli, President, Istituto per la Competitivita

Mario Molinari, General Manager, Sorgenia

Eugenio Ferro, Energy Business Unit Manager, EMEA, MWH

Richard Black, Energy&Ultilities Client IT Architect, IBM

CONFERENCE RESULTS AND MAJOR TOPICS
DISCUSSED

The ‘Intelligent Utility Company’: The future
of electric power grids

by Roberta Bigliani*

*Roberta Bigliani is the EMEA Research Director of Energy Insights, an IDC company
specializing in market surveys and advisory services in the utilities and oil&gas
sectors.

A new power grid concept has been developing over the last few years: an intelligent
grid that allows the energy generated both by central power plants and by a growing
number of smaller plants spread all over the territory to flow bi-directionally, in a
context in which every single user can at the same time be a consumer and a
producer.

Why talk about intelligent grids?

Today, electric power grids are based on a production paradigm in which the number
of input points is limited. Energy flows are therefore unidirectional: energy is
transported through power ducts at decreasing voltages from power plants to
consumers, i.e. either production sites, commercial businesses or houses.

The evolving energy supply scenario - in which the European Union plays a threefold
role as it is committed to reducing environmental impact, increasing safety and
security of supplies and creating a competitive energy market - calls for a revision of
grid management approaches so as to allow grids to become more flexible and
dynamic.
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Therefore, a new paradigm for grids is emerging in which multi-directional energy
flows can depart from and arrive at any point of connection to the grid. So, both
energy and data flows are bidirectional, and electromechanical technologies integrate
with digital solutions.

In other words, the grid of the future will be able to combine the distribution of
renewable and distributed energy with traditional energy generation, will enable the
interaction with intelligent power loads and support the dynamics of a liberalized
energy market (e.g. by giving price indications, even at local level, in real time), while
at the same time ensuring an efficient, secure and good-quality service.

The gradual shift to this new model requires a very close cooperation between the
industry and the academic world, between governments and authorities in order to
identify the best technological solutions, harmonize technical standards and
communication protocols, and minimize change-associated risks.

As a matter of fact, several initiatives have been undertaken at international level to
define the evolution of XXI-century grids. Suffice it to mention, as far as Europe is
concerned, the "SmartGrids — European Technology Platform for Electricity Networks
of the Future" initiative - which was launched in 2005 and has recently defined the
Strategic Research Agenda (SRA) - and the Ermine project (Electricity Research
Road Map In Europe), coordinated by CESI Ricerca.

The various initiatives undertaken in the United States include the Galvin Electricity
Initiative, the GridWise Alliance and the IntelliGrid Consortium founded by EPRI.

But what are the fundamental features of an intelligent grid?

What are intelligent electric power grids?

Intelligent Grids, Smart Grids, Grid 2030 — these are only some of the names used to
describe the electric power grids of the future, characterized by an increasing level of
“intelligence”, which is in turn enabled by the evolution of ICT technologies.

No matter how it is called, a grid is intelligent when it can detect a potential problem —
such as a condition that may result in anomalous system operation — and report it to a
‘decision-maker’ (a computer), which in turn starts working to automatically correct
the potential anomaly. The correction may result in grid rebalancing or in the
immediate and automatic scheduling of a check of the concerned grid section by a
maintenance team.

The main features of an intelligent power grid include, first of all, a level of automation
that enables the remote monitoring of the asset through sensors, smart meters and,
more in general, intelligent electronic devices (IED); secondly, real-time data transfer
by means of communication networks of various types: fiber-optic, wireless or
broadband-over-power-line (BPL) networks; thirdly, a real-time decision-making
system (including models, simulations, overviews and detailed views); and, finally, the
possibility of monitoring the grid and taking action from a remote location, interacting
with loads and introducing demand-side management measures when necessary.

©2007 IDC #



The successful implementation of an intelligent network is dependent on some
particularly critical elements:

Smart metering: When two-way communication is enabled, the meter becomes a
device from which output data is received and to which control signals are sent.
Intelligent meters - which represent only one of the components of the broader
smart metering concept — enable utility companies to track consumption data,
analyze energy requirements and introduce time-of-use energy tariffs, besides
enabling remote commercial transactions (reading of results, connections,
disconnections, etc.) and contributing to fraud and energy theft reduction. They
can also become a device for the management of ‘after-meter’ programs (e.g.
demand response programs, etc.).

Sensors: they are needed to monitor the grid and all its components, and to pass
information to the control centers, so that action can be taken when necessary.

Standard and IP-enabled communication infrastructure: standardizing and using
Internet protocols is essential to integrate the various intelligent grid components.
The communication network (irrespective of its typology) is another major pillar of
automation. Clearly, the higher the number of sensors and metering points, the
larger the volume of data to be transferred, saved, rapidly processed in order to
produce information that can be used by all concerned applications, from network
management applications to enterprise asset management software, billing
applications, ...

Common IT architecture: it is crucial to use a platform that can integrate the
different business technologies and applications.

Mobile workforce management: portable devices and the relevant work planning
and asset management applications provide in-the-field repair and maintenance
teams with all the information needed to perform timely and effective
maintenance on the grid.

Intelligent grids change the modus operandi of T&D, as they first of all increase the
supplier's capacity to monitor and check the entire grid in real time. The higher
number of sensors enables the monitoring of a greater number of components - from
primary equipment and secondary nodes down to meters. A higher number of
metering points therefore translates into more information on the grid operating
conditions. This means enabling utility companies to introduce new analytic and
decision-support features, but also having the possibility of automating part of such
features, so as to minimize potential human mistakes. It also means reducing
response time to emergencies occurring during grid operating hours.

Finally, thanks to the so-called grid-friendly appliances (GFA), for instance, control is
no longer limited to the grid but can be extended to demand.

What drives the implementation of intelligent grids?

The strong commitment of the European Union in the energy field (i.e. the above-
mentioned threefold objective: 20% reduction of greenhouse gas emissions, 20%
increase of energy efficiency and gradual increase up to 20% of the contribution of
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renewable energy sources by 2020) results in a growing interest in distributed and
renewable energy generation. And this, as already mentioned, in turn implies a need
to control a growing number of smaller plants.

The use of intelligent grids enables an improvement of the management of
intermittent or fluctuating renewable energy availability, while at the same time
ensuring a faster response to energy imbalances.

The liberalization of the energy market creates opportunities for new services and
therefore calls for grids with increased functionalities. We have already mentioned the
possibility of managing energy use remotely by activating demand-side management
or demand response programs.

Moreover, it ought to be considered that today’s T&D grids are essentially the result
of investment made over the past decades, and this applies not only to Italy but to
Europe in general. The IEA, for example, estimates that over €500 billion will be
necessary to modernize T&D infrastructures in Europe.

If, on the one hand, researchers are testing new solutions (among other things,
superconduction), on the other a more efficient management of assets might further
extend the lifecycle of existing facilities, thus enabling a better prioritization of
inevitable expenditure.

In the last few years, the energy sector has not been able to attract enough new
highly-qualified staff. This has led to a progressive ‘aging’ of labor force, which has
not been offset by the hiring of new staff. A more widespread use of “intelligent”
technologies can contribute to a smarter and better use of the “human capital”, with a
concentration of highly-skilled personnel in operational centers.

Then, there are drivers that are more closely linked to operational aspects, such as
the possibility of metering energy use more accurately, therefore reducing losses
caused by energy theft or inaccurate energy metering. Having a real-time overview of
the entire grid as well as analytic and simulation tools to manage critical situations
also allow to improve the quality of the service offered.

Clearly, as electric power demand increases and the building of new facilities
becomes more and more difficult, it is essential to make the most of the existing
infrastructures - and the technologies needed to start this evolution are already
available.

If compared to the other European countries, Italy is well placed in terms of intelligent
grids. As a matter of fact, our Country boasts the highest number of installed smart
meters (CHART 2), and ltalian utility companies are testing new solutions. For
example, Enel is developing innovative technologies for the monitoring and check of
distribution grids and is planning some pilot tests (Box 1).
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FIGURE 3

Electric Grid Development
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BOX 1

Enel’s initiatives to enhance the power grid

ENEL is working at the development and demonstration of innovative solutions for the distribution grids of the future, in agreement with the

guidelines of the testing of the European Technology Platform - SMARTGRIDS.

The first phase of the project will be focused on the identification and later implementation of prototypical solutions aimed at optimizing the
management of medium-voltage grids with energy flows into high-voltage grids. At a later stage, solutions for the implementation of next-
generation medium- and low-voltage grids will be developed and tested. In the second phase of the project, the management of “active”
medium-voltage grids will pursue the following main goals: island operation of the grid, management of separate grid operation and operation
in parallel with other grids, maintenance of the balance between energy production and load, improved access to the grid, increased grid
availability. In the third phase, the development and testing of devices and functions will be aimed at enabling energy production dispatching
and load monitoring, at implementing commercial transactions and at enabling the integration of energy grids and the exchange of grid

services.

Source: Enel press release

What slows down the development of intelligent grids?

If it is true that ICT technologies are already available, it is also true that they are
constantly evolving (think of network communication protocols, for example) and that
common standards are still missing. Moreover, several initiatives are still in an initial
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phase or have just reached the pilot stage, which means that they still have to
undergo, and complete, the test phase before they can be implemented on a large
scale.

In addition, it is a fact that digital devices — e.g. the chips contained in smart meters —
become obsolete much faster than electromechanical units. As utility companies have
always been used to investing in assets with a very long lifecycle (over 40 years in
some cases), the shorter time horizon may put the profitability of business cases at
risk. If we consider also the pressure the public opinion puts on utility companies to
contain energy prices and the fact that this is a price-controlled business, we realize
that an adequate innovation-related ROI is not something that can be taken for
granted.

The clear difficulty in predicting how the energy sector is going to evolve over the next
20 years, together with the risk of investing in the “wrong” technology, fuel concerns
and resistance to innovation. From this viewpoint, the role of regulators and of
European and national institutions becomes essential.

The evolution towards intelligent grids is an indisputable fact, what is not certain is not
“if", but rather “when” and, to some extent, “how” they will become a reality.

In order to speed things up and to minimize risks, international collaboration platforms
will be more than welcome as they allow all concerned stakeholders — utility
companies, national and international institutions, research institutes, equipment
suppliers or ICT technology providers — to share experiences and specific
competences.

Electronic voting

During the conference, participants were asked to answer the questions listed below
through electronic voting devices; the following charts are a graphic representation of
the answers given.
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FIGURE 4

Electronic voting: First question
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FIGURE 5

Electronic voting: Second question

£ 2)In the next 2/3 years, which of the following developments will
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FIGURE 6

Electronic voting: Third question
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FIGURE 7

Electronic voting: Fourth question
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