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EDF, a global low carbon energy leader

France

Capacity: 98.4 GW
(63 GW nuclear)

Gas: 3 Gm?3
Clients: 28 m
United Kingdom Networks: 1,380,000 km
cDF Energy (1005 '
0. IStrioutor
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iti EnBW (45%
British Energy (96.44%) s (45%)

No. 3 electricity utility

Italy

Edison (50%)
No. 2 electricity utility

= USA (49%)

4 EPRs with Constellation

Energy
First unit to be commissioned in 2015 |

¥ eDF Trading Sales: €64.3 billion
Volumes handled Net profit: €3.4 billion
Electricity: 745 TWh Global customer base: 38.1 million
Gas: 116 bm3 Employees worldwide: 161,000
Fuels: 237 mt Installed capacity: 128.2 GW
Oil: 141 mb ! Output: 610 TWh
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® Energy policy targets — European Union
m Reducing greenhouse gas emissions by 20% in 2020
m Improving energy efficiency by 20% in 2020
m Raising the share of renewable energy to 20% in 2020

® Energy policy targets — France
m Greenhouse gas emission: reduction by a factor 4 compared to the 1990 levels in 2050

a Energy efficiency
) ) Energy
m Old houses: 38% reduction in 2020 Efficiency
m New constructions: primary energy consumption less than 50kWh/m2/year

m Development of renewable: 23% by 2020 e
Nuclear @@D

s 25,000 MW wind (19,000 MW inland — 6,000 MW offshore) Rencudl
= 5,400 MW solar
= 2,300 MW biomass

|

~ Market
Regulation and
Performance

enewable
Energy Sources

® Smart Grid identified as an enabler to achieve the targets
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® Fully open market since 2007

® Legal separation of T&D activities (2003 European Directive)
m Regulated activities: RTE (transmission), ERDF (distribution)
m Competition: Generation, Trading, Supply market

8000

® Sustained development of .|

renewable energy connected «x

on distribution networks
a Wind: 4,046 MW installed (Q3 2009) = “*
4,298 MW in projects (+106%) 3000
m PV: 141 MW installed (Q3 2009) 2000
1,659 MW in projects (+ 1177%) 1000

0

® Dynamic tariffs

m TOU rate (1965): 33% residential — 20 TWh
a CPP rate (EJP — 1982): about 2 GW

e

Ll

——=

2000 2001 2002 2003 2004 2005 2006 2007

m Tempo rate (TOU+CPP — 1996): 150-300 MW

Total
Cogeneration
Wind

Hydro

Biomass, Biogas,
dispatchable thermal

Wastas
PV
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® FDF R&D challenaes (2003 — 2009)

» Anticipate climate constraints affecting JU*- ;
a shared resource: water > Prepare for the distribution

> Assess the environmental impacts of our SN_market of 2015
facilities R ———e

» Prepare for the new energy landscape
» Optimise EDF generation on the electricity

dentify new sources of elasticity between
consumption, generatinn and ctarana

T T ke

> Find ways to keep our nuclear plants |g
operation for 60 years

» Integrate new technologies for greater
J operational efficiency
erricient and develop .. » Innovate in renewable energy and storage

evelop energy efficiency
technologies and services for homes

EDF R&D at a glance 2, OOO |nd|V|duaIs 420 million €/ year
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® Leveraging Smart Grid to address identified risks and

opportunities on distribution systems

m Advanced Metering

m Ageing Assets

m Advanced control and operation

m Interoperability and standardization of data exchanges
m Integration of Distributed Energy Resources

m Communication technologies

ERDF AMM project

AMM
Anticipation
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® Developing a standard architecture reference model

Market

T Ty T T b Market Management Systel T N
[ EMS ]( DMS | [ OoMS | : Metering : : ERP ' Management ElRP. |
poes J{_apes ) Apes i Awps ) | spplication ; System el
% E E E .1 ] h" ] .,I ]
1 [ 1
(@)) (] [ (]
— |2 R ESB R
Lo . .
= | Entreprise Service Bus (ESB) J : J
o Generating Management
N~ System Apps.
()}
— 2
© D, D 0 AMM
SCADA Inter d O system
Control Remote Co 0 .
Center Generating
link Management
\ System
[ 61850
o ) 61850 r o
Yo} oo} Yo
3 o @ )
© @ ©
[ 61850 ] [ 61850 ] [ 61850 ] [ 61850 ]
] Substation c
2 [ AUTEmATER () Distributed Nuclear
o 3 ) Resources
ke < =
Q © o
[ o
= ~ iT Hydro WIND
o Protection, Control, Metering ] - Power Plant FARMS
= o
9 > = WIND
(%] © A
o @ Generating
= o Unit
@ Z 5 Thermal . .
i Residential
Switchgear, Transformers, Power Plant Meters
Instrumental Transformer
N N’/



Moving forward: Smart Grid at ERDF

Integration of renewable
(wind, PV)

Plug-in Electric Vehicles
Load Management
Storage

Improvement of network
operation and control
(fault location, isolation,

self-healing grid)

Workforce management

Mobile applications

and Load Balance h
Sminvt

T

Optimization of maintenance
and component replacement
(online, offline diagnosis,
condition based maintenance,
risk analysis)
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ERDF Smart Meter Management

u compteu

®» Advanced Metering pilot architecture

Customers

AP

Suppliers
To prepare the massive roll-out

m 2 pilots: Tours (rural) and Lyon (urban)
m 300,000 meters

Network applications
m 7,000 data concentrators

* Planning
g * Monitoring & Control
Sa4 > * Power Quality
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Demand response on the customer side

® PREMIO Demonstration in the South of France

m To demonstrate an innovative, open, and repeatable architecture to optimize the
iIntegration of distributed energy resources in order to provide load relief, local network

10

support and reduce CO2

. . I » http Client Auth
e m I SS I O n S + SSL Certificate

Critical Integration Technologies and Standards

» Web Services
+ Common
Information

m Extremely constrained local Models (CIM)
&S E

system Profile (SEP)

* OpenADR

- SNMP
- TCP/IP

m 9 families of experiments

m Architecture leveraging IP
based standards

m Day Ahead & Intra-day
(10 min) Pricing/event Thermal

OTHER
PREMIO
PLATFORMS

UPSTREAM AGGREGATOR

Biogas
Storage

PV & Load Dimmable Solar Load Solar
Storage/  Storage  Shedding LED Storage  Thermal  Shedding Thermal
n0t|flcat|0n Heat Pump Lighting Generation Storage
Residential Public Lighting Industrial Apartments & Commercial
Région ) g
EPR | s 2t 2  Js

© Electric Power Research Institute. All Rights Reserved.

Provence-Alpes-Cite d'Azur Premio

© EDF. All Rights Reserved.
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® FENIX Local energy aggregation into « Virtual » Power Plants

. @[ FB ] TRADER 1
m To reach the necessary size to access to market et [_owes P
to prepare the step following the actual political 0 - ™
support to encourage renewable development ' $
s To rise an infrastructure (data and communication) Ty
giving to network operators a tool to integrate this S— DSO
local production in the global and local system D,
operation in a win win approach — Market —s—  TSO

» address - Active Distribution networks with full integration of
Demand and distributed energy RESourceS (2008-2012)

: : e @ @ §F oo
m Towards active loads : Domestic and small - L%Lt
_ Dom d & P
tertiary customers participation providing
services to electric system players _ ‘
Aggregator Markets and
a Contribution to the RES development sore
and to their integration into the electrical aweton | . enero s 4
system e (Cromes B s Dso
E} [ BRes R | - .
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® EnBW — Road to Minimum

Emission Regions

m Under the “E-Energy” program
m 4 year / 60ME on 6 projects

® UK — Electricity Networks
Strategy Group

m Developing a Smart Grid vision & roadmap

m CBA analysis

® UK - Department of Energy
and Climate Change

m UK Smart Grid Demonstration Fund — 6M£

m 500ME over 5 year for large scale
demonstrations
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MEREGIO Market Platform Concept
-EnBW

The MEREGIO market place will be built as an intelligent system platform to
enable future energy products and services
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There could potentially be radical changes to the electrical power system
through an incremental (localised) and evolutionary process

+ Changes should be on the basis of localised needs, opportunities and legacy
» Cost-effectiveness a critical consideration
= For benefit realisation, technalogy-readiness isn't sufficient. The UK will also require a

[l storage and demand shifting
.Elerni(.ily heat generation

degree of market, industry and regulatory change from laws to culture that will enable the M sensing, control and integration
necessary change .Utller infrastructure
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s . Tms n;pe of energy system could require significant changes to the role and activities Uf
» the customer within the wider energy system allowing them to participate in the market
g ipotential for automation of customer response)
2 + Intransitioning to a new ‘role’, customers will need to be supported by energy retailers or
= other organisations with open access and standards widening the net for innovative

products and services




® Remaining questions
m Global economic / investment strategy to finalize
m Societal acceptability
m New economic and regulatory models to define

® Need for more demonstrations and R&D...
m Europe: call 30M€ and European Industrial Initiative (DSO)
& France: ADEME Demonstration Fund: 400M€ for demonstrations

m Under preparation
s Low energy buildings
m Storage and energy inverters
s Smart Grids (30M€£)

® ... aligned with the legislative calendar
m Final decree for AMI deployment
m Reform of the energy market / tariffs
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Thank you for your attention !
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