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EDF-EN Business Overview 
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Disclaimer___________________________________________________________________________________________ 

 

All figures and information are indicative and non-binding. This document is neither an offer or an invitation to sell, nor a 

solicitation of an offer to purchase shares of EDF Energies Nouvelles. 

 

For more information about the company : www.edf-energies-nouvelles.com  

____________________________________________________________________________________________________ 



EDF EN : an international pure player in renewable energies 
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A SPECIALIST IN GREEN    

ELECTRICITY GENERATION 

4 renewable energy sources 
    

Wind Solar Biomass Hydro 

INTERNATIONAL FOOTPRINT 

A leader present in 13 countries  

INTEGRATED OPERATOR 

4 activities covering the entire  

renewable energy value chain 

Development Construction Generation 
Operation & 

Maintenance 



EDF EN gross installed capacity worldwide: 2,945.4 MW 
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Figures at 31 December 2009, all segments combined 

United 

States  
Wind 

Solar 

971.4 MW 

Mexico 
Wind 

37.5 MW 

North America 
1,032.3 MW 
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Cogen. / Thermal 
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 Europe 
 1,913.2 MW 
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Belgium 
Wind offshore 

Biogas 

30.0 MW 

 



EDF EN net installed capacity worldwide: 2,257,0 MW 
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Figures at 31 December 2009, all segments combined 

North America 
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23.4 MW 



8 

Figures at 31 December 2009, IFRS 

EDF EN : a company experiencing strong growth 

●  Financial results 2009  ●  Installed capacity 

Consolidated revenues  

up 15.5% since 2008 

€ 1,173.1 millions 

EBITDA  

Up 47.3% since 2008 

€ 334.2 millions 

Net income - Group share 

up 38.7% since 2008 

€ 97.9 millions  

Capital expenditure  

€ 1,318.6 millions 
●  Pipeline (projects under development) 

Wind :  > 14 500 MW   

Solar :  >  2 900 MWp  

Pipeline at 31 December 2009 
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0

500

1,000

1,500

2,000

2,500

3,000

3,500

2007 2008 2009

Net capacity Gross capacity



EDF EN shareholding structure 
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●  EDF 
 Main shareholder 

 

●  Pâris Mouratoglou  
 Company’s founder  

 

●  Public  
 EDF Energies Nouvelles  

 is listed on Euronext Paris 

50.0% 

25.1% 

24.9% 

EDF Group

Mouratoglou Group

Public



Strategy : a multi-segment deployment  

Build a sustainable portfolio of green energy production  

 

● WIND and SOLAR : the two main growth drivers 

● DISTRIBUTED ENERGY : a promising market  

● EMERGING TECHNOLOGIES : selective investments 

 offshore wind energy,   

 biomass, biofuels, biogas,  

 marine energies  
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Strategy : a planned development  

●  WIND: pursue targeted organic growth  

 Pipeline > 14 500 MW 

●  SOLAR: oversee the ramp-up in photovoltaic 

 PV Solar farms (ground-based and on rooftops) : core market 

 Pipeline > 2 900 MWp 

●  DISTRIBUTED ENERGIES: seizing positions in a promising market 

through EDF ENR  

 ►  a customer all-in-one offering in renewable energies equipments… 

 - solar panels 

 - solar thermal 

 - heat pumps 

 - wood-fired heaters 

 ►  …and an energy control offering 
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EDF-EN PI System Architecture 



EDF EN Services in Europe : Context 

● Evolution of Construction Organization 

– Wind : O&M for substation and BOP at the commissioning 

– PV : O&M for all the plant at the commissioning step 

– Hydro : O&M for all the plant 

 

● Strong Evolution of  EDF EN installed capacity in Europe 

 

● Evaluation of the performance of the assets 

– Guaranteed Availability & Power Curve for Wind 

– Performance Ratio for Solar for modules 

 

● Grid Operators Requirements 

– Production forecast 

– Ability to operate the substation 24/7 in a very short time (High voltage Grid 20 mn) 
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EDF EN Services in Europe : Context 

• In reaction to the previous elements, EDF EN Services has put in 

place a central monitoring solution to allow real-time 

performance tracking of its PV and Wind assets 

• Objectives:  

• Allow a uniform and consistent supervision system 

• Use standardized KPIs across the group 

• Allow a more precise feedback on the performance 

problems with better data to investigate 

• Give real-time visibility to management 
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EDF EN Services 

• Provides O&M services for projects developed by EDF EN  in 

Europe 

• O&M Corporate center 

• Located In Colombiers (Near Béziers, in Southern France) 
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EDF EN Services 
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     Maintenance team (WTG, PV, Substation) 

• On-Site Maintenance 

• Substation Maintenance 

• Technical Reporting 

EDF EN Services Operations Team 

• OCC Team 

• 24/7 Monitoring 

• Data Management 

• Engineering team 

• Technical Support 

• Inspection of Wind and Solar Plant 

• Faults and Performance Analysis 

• Purchasing 
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1

8 

● Provide Services to the Owner in order to increase 

revenues of the asset, Wind or Solar 

 

 

 

24/7 Monitoring 

Technical support and Training program 

O&M contract (Trained Technicians, Spare Parts) 

 

Wind 

Turbine Efficiency Rating 

 

Solar 

Performance Ratio 

 

PI 

EDF EN Services: Main Objective 



Monitored Assets 

● PI infrastructure is used to monitor the following types of 

generation assets: 

• Wind farms 

• Large PV sites 

• Substations 

• Small PV sites, rooftops & Hyseo 

• Meters 

• Biomass generating station 
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Data sources  
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● In terms of different suppliers… 

 

 

 

 

 

 

 

 

 

 

● And many others… 
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Data Warehouse powering Colombiers OCC 

● PI Server Collective 

• Using Active Directory Security 

• SAN dimensioned to provide decades of storage 

● PI ACE Server 

● Dedicated PI UFL Server for data file treatment from legacy 

systems 

● PI AF Server 

● Central PI Agent Node for mPI 

● Staging environment for developments 

21 



PI System Hardware Architecture 

• Central PI Collective in Colombiers 

• Dimensioned to store Data from all Sites 

• Satellite PI Servers on Major Sites 

• Standard Hardware for Solar or Wind 

 

 

 

 

 

 

• GPRS Loggers on Smaller Sites 

• Webdyn or SMA Webbox 
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Telecom Infrastructure 

• Each site reports to the Central server 

• IP MPLS links for major sites 

• SDSL optional 

• GPRS / GSM for smaller assets 

 

 

 

 

 

 

 

 

• Satellite links under evaluation… 
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Communication Protocols 

• Each site reports to the Central server 

• PI to PI interfaces between PI Servers  

 on broadband connections 

• Remote OPC when  

 no hardware on site 

 

 

 

 

 

 

• FTP on GPRS/GSM conections 
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Wind Farm Architecture 

25 

Wind Turbines

Substation Cabinet

OPC Server

Manufacturer 

SCADA

OPC Server

Plant PI Servers

OPC Clients

Colombiers OCC Central PI Servers 

and SCADA Screens

● Manufacturer’s 

SCADA 

• Provides WTG and 

Met Mast Data 

• Variable Point Count 

• Variable Data Rate 

• Fault  reporting 

unique to each 

manufacturer 

● Substation Cabinet  

• Standard in most 

cases but… 

 



Wind Farm Architecture 

● PI System 

• Installed on standard racked servers 

• Greater disk capacity due to high data flow 

• Designed to store 5+ years of site history live 

• Redundant configuration for larger plants 

• Commonly used interfaces 

– OPC DA or XML-DA 

– RDBMS 

– PI to PI 

– UFL 
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Ground PV Architecture 
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PV Cells

Inverters

Substation Cabinet

Pyranometer

OPC Servers

Colombiers OCC Central PI Servers 

and SCADA Screens

● Padcon 

• Acts a standard control 

system for Ground PV 

plants 

• Measures and acquires 

inverter’s Inputs and 

Outputs at a high 

frequency 

• Integrated SMA 

protocol and Xantrex on 

the way 

 



Ground PV Architecture 

● Substation Cabinet  

• Standard in most cases but changes by countries. 

● PI System 

• Installed on a standard Industrial PC 

• Standardized Wall Mounted Cabinet 

• Commonly used interfaces: 

– Modbus Ethernet 

– RDBMS 

– UFL 

– XML-DA 

28 



Large Rooftop Architecture 
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PV Cells

Inverters

Substation Cabinet

Pyranometer

OPC Servers

Colombiers OCC Central PI Servers 

and SCADA Screens

Sensor Box

● Substation Cabinet  

• Standard in most cases 

 

● SMA WebBox / OPC Server 

• Local Server and cabinet if 

local storage is required 

• Centralized server in 

Colombiers that is used for 

many sites otherwise 

 



Small Rooftops Architecture 
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PV Cells

Inverters

Maintenance 

Contractor

Pyranometer

FTP Servers

Colombiers OCC
Central PI Servers 

and SCADA screens

Webdyn / 

Webbox

● Webdyn / Webbox 

• Allows acquisition and 

local storage of data 

locally 

• Calls home 

periodically and sends 

compressed files via 

FTP protocol 

• Uses GPRS 

connection and allows 

flexible location of the 

assets 

• Custom applications 

process files upon 

arrival on central FTP 

in Colombiers 



Small Rooftops Data flow 
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FTP Server UFL Server PI Server 

ACE Server O&M Contractor Server 

MOSS Server 

GPRS Network Logger 

Users 



To sum it all… 
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Main Actors 

● Many Corporate entities are required to work together to put that 

structure into place: 

• Engineering 

– Monitoring solutions Testing and Specifications 

– Feedback on Performance of the systems  

• IT Team 

– Hardware and software installation and procurement 

– Networking design  

– System Support (IT side) 

• O&M 

– Interface configuration and OCC views setup 

– Commissioning tests 

– System Support (Operations side) 
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List and Description of Monitored Sites 



Geographical Location of Assets 

● PI Monitored Generation assets in: 

• France 

• Greece 

• Italy 

• Spain 

 

• For PV 

• For Wind 

• Overall 

35 



Some Interesting Numbers… 

● More than 350 MW currently fully monitored by PI 

● 5 Central (office) Servers (4 Colombiers, 1 Rome) 

● 16 Site Servers 

● 15 Generation Sites followed 24/7 

● 75000+ PI Tags 
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Wind Sites 

● Monitored Assets: 

• Vestas: 

• Saint-Martin des Besaces (6 MW , 1 Shared Server) 

• Sant’Agata (72 MW, 1 Shared Server) 

• Profitis Ilias (38 MW, 1 Shared Server) 

• Canton de Bonneval (24 MW, 2 Servers) 
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Wind Sites 

● Monitored Assets: 

• Repower 

• Chemin d’ablis (52 MW, 2 Servers) 

• Nord Bassin de Thau (26 MW, 2 Servers)  

• Nordex 

• Monte Grighine (98,5 MW, 2 Servers) 

• Bouin-Jade (12 MW, 1 Server)* 
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PV Sites 

• SMA / Padcon 

• Narbonne (6,4 MW, 2 Servers) 

• Manosque (5,2 MW, 1 Server) 

• Ste-Tulle (4,1 MW, 1 Server) 

• Xantrex / Kerwin 

• Gabardan (22 / 50+ MW, 2 Servers) 

• SMA /Webbox 

• Distriport (1 MW, 1 Server) 

• Hyseo (Webdyn) 

• 2 sites (245 kW, no Server) 
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Next in line… 

● Over the next few months, installations will mostly focus on: 

• Enercon Sites 

• Xantrex / Schneider integration 

• Hyseo  
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Application Examples 



Applications Examples 

• OCC Views 

• Asset Management Automated Reports 

• Performance Ratio Tracking 

• Wind Asset Management Weekly Reports 

• Hyseo and PV Roofs Official Reports 

• Reactive Power Notification Alerts 

• Automated emails to report excess reactive power using PI Notifications 

• RTE Real-time information exchange project 

• IEC 61850-based information exchange with Transmission Operator 
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Operation Screens Examples 



Operation Screens Examples 

  Vestas     Repower 



PV Plant Overview 
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PV Plant Overview 

● Inverters Parameters 

● Alarm Logs 
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PV Plant Overview 
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Substation Monitoring 
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Automated Asset Wind Weekly Report 



Automated Asset Power Curve Analysis 

 



Automated Asset Weekly Report 

● Identification of a curtailed turbine 
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Asset Management 

● Daily Capacity Factor 

● Daily Performance Ratio 
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Asset Management 

● Automated bill 

generation 

• One single cell 

triggers the 

generation of the 

final bill that gets 

sent to the utility 

 



Wind Turbine performance feedback and 

diagnostics 

• On May 27th 2009, we had a gearbox failure on a turbine 

• The replacement of the gearbox was already planned by the 

manufacturer and parts were already provisioned 

• The result was 230 hours of downtime. 

• On March 25th 2008, an unplanned replacement occurred 

• The result was 56 days of downtime. 
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Wind Turbine performance feedback and 

diagnostics 

• By comparing the average gearbox temperature when the turbine 

was operating during the previous weeks, with the ones following 

the replacement, there were indicators that something was 

wrong.  

Before             After 
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Moving this to another plant with the same 

turbines 

• 5 Gearboxes have already been changed over the last year  

 (4 planned and 1 unplanned for a total of 52 turbine-days of downtime). 

• Which ones should be next? 

 

• Each column is a turbine 

• Each row is a 6 hour average 

• Temperature is proportional  

 to the color, red being  

 the hottest 
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A Closer View… 

 



PV Diagnostics using PI 

• Remote identifications of defective strings 

 

 

 

July 29th 2009 : Solar 
panel deliberately covered 

Defective module 



SHELTER 4 

EXAMPLE : NARBONNE-

SHELTER 4 (2) 

RESULT : 

Site visit following detection in PI 

PV Diagnostics using PI 



SharePoint Integration 

● Web views currently under construction 
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Conclusions 

 



Conclusions 

● Standardization 

• It allows for fast and easy integration of new sites 

• In terms of hardware and architecture 

• In terms of reports and applications 

• But Standardization requires a Template that takes longer to 

develop… 
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Questions? 


