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… between areas … with heights

Methodology for Wind Resource AssessingMethodology for Wind Resource AssessingMethodology for Wind Resource AssessingMethodology for Wind Resource Assessing

Wind conditions varies…
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… in time
V (m/s)

2000 2001 2002 2003 2004 2005 2006 2007



… high quality equipment

… measurement  during long 
period

… reliable data

… seasonal and annual 
variability

Methodology for Wind Resource AssessingMethodology for Wind Resource AssessingMethodology for Wind Resource AssessingMethodology for Wind Resource Assessing

Good information is required…

7

period

… measurement heights

… representative towers

variability

… exact wind conditions

… to reduce the uncertainty in the wind resource stud ies



Applying the most advanced techniques …

Methodology for Wind Resource AssessingMethodology for Wind Resource AssessingMethodology for Wind Resource AssessingMethodology for Wind Resource Assessing

… internal control procedure

... the most reliable process

… cutting-edge meteorological models
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High capabilities all over the chain …

… in-house management and know-how

More than 60 employees and more 100 outsourcing peo ple

… experience and standard procedure all over the wor ld

… size according local needs, managing more than 54,0 00 MW pipeline 
and information from more than 1,000 met



Wind measurements take as average 3-4  years

12 months

Site
identification

4-5 years

Measurement… … continue measurements

Installing 
met mast 1st  Wind 

resource 
analysis

Final analysis of 
the wind resource

O&M period

Monitoring

20 years

Methodology for Wind Resource AssessingMethodology for Wind Resource AssessingMethodology for Wind Resource AssessingMethodology for Wind Resource Assessing

9

Long term data 
(reference 
station, atlas,..)

Construction and 
Commissioning

Wind Atlas Site Stations
Reference 
Stations

And take different source of available data

Mesoscale info



Proper procedures assure homogeneity in the data tr eatment and 
estimation of wind resource…

WIND DATA

WIND RESOURCES 
ANALYSIS

TURBINE 
SELECTION

RESULT

Methodology for Wind Resource AssessingMethodology for Wind Resource AssessingMethodology for Wind Resource AssessingMethodology for Wind Resource Assessing
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TOPOGRAPHY & 
ROUGHNESS

LONG TERM DATA

WIND TURBINES 
INFO

MET MAST 
CAMPAIGN

SITE 
IDENTIFIC. DESIGN LAYOUT

ENERGY 
PRODUCTION

… 1% variation in the load factor entail between 0.4 -0.8% of IRR



Methodology for Wind Resource Assessing

All the procedures are focused on quality and relia bility …

ReliabilityQuality

Compare methodology with 
independent experts

IEC standards applies to 

Monthly  measurement review

Equipment calibration
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IEC standards applies to 
studies

Site validation by the Wind 
Turbine suppliers

Monitoring wind farm energy 
productions

Three internal control levels

Equipment calibration

Uncertainties analysis

…. and a wide R&D projects portfolio to implement an y improvement
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WindWindWindWind variabilityvariabilityvariabilityvariability

Variability of the wind …

…is a intrinsic feature of the wind

…depends on the analyzed time scale
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…depends on the analyzed time scale

… the longer the time scale, the lower the variabili ty



Energy daily variability can be up to 100%

WindWindWindWind variabilityvariabilityvariabilityvariability
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1-jan-06

1-jan-072-jan-07

1-jan-07



Energy monthly variability around 40%

WindWindWindWind variabilityvariabilityvariabilityvariability
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Energy quarterly variability around 20%

WindWindWindWind variabilityvariabilityvariabilityvariability

Quarterly production deviation
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Energy annual variability around 10%

WindWindWindWind variabilityvariabilityvariabilityvariability

20,0%

30,0%

40,0%

Annual production deviation
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-30,0%

-20,0%

-10,0%

0,0%

10,0%
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Loadfactors will remain constant in the strategic plan pe riod…

WindWindWindWind LoadfactorsLoadfactorsLoadfactorsLoadfactors

Loadfactors in SpainLoadfactors per region
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…. Based in a project basis analysis
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Best in Class O&M ModelBest in Class O&M ModelBest in Class O&M ModelBest in Class O&M Model

Turbine 

Operation Management 
System 

Ensures the highest possible quality, maximum effic iency and 
longest possible asset life 
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Turbine 
Availability 

above 200-300 
bps industry 
Standards

Continuous 
Monitoring and 

Remote Operation 
of  the Renewable 

Plants

Assets
Configuration, 
Maintenance 
Management, 

Maintenance Costs
Control

Centralized Management 
of Information in Real 

Time



Best in Class O&M ModelBest in Class O&M ModelBest in Class O&M ModelBest in Class O&M Model

Operation 
and 
Maintenance

1st Level

• Physical supervision
• Local operations
• Detailed maintenance planning
• Maintenance
• Supervision of third party suppliers
• Operating experience

Control of • Remote supervision

...PARQUE A

99999999ROUTER

Sistema de 

Control Local

Sistema de 

Acceso a la Red 

Corporativa

...Windfarm X

9999999999999999ROUTERROUTER

Local Control

System

Corporate Network

Access System

renewable Operation Center

Aimed to control and preserve independence througho ut the sourcing and 
maintenance process in order to ensure long-term su stainability of 

profitability
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Technical 
Services

3rd Level

• Analysis of performance
• Control of production and billing
• Consolidated operating information
• Management operating systems (i.e. 

prediction)

Control of 
Operations 
(CORE)

2nd Level

• Remote supervision
• Remote and centralised operations 

(24x7)
• Communication between offices
• Management of support / urgency 

teams
• Management of CORE

SAP

Maintenance 
Management
Server

CORPORATE NETWORK

ROUTERROUTER ROUTERROUTER

DOMINA System

ROUTER ROUTER

SCADA #1
HDB #2

SCADA #2
HDB #1

Retroprojection Screen

CORE NETWORK

ROUTER ROUTER

SCADA #1
HDB #2
SCADA #1SCADA #1
HDB #2HDB #2

SCADA #2
HDB #1
SCADA #2SCADA #2
HDB #1

renewable Operation Center

ROUTER



Wind OPEX ex promotion costsWind OPEX ex promotion costsWind OPEX ex promotion costsWind OPEX ex promotion costs

Forecasted evolution per region

Spain OPEX
Eur/kW

34

43 45

US OPEX
Eur/kW

36
38

39

* Includes taxes

2008 20122010 2008 20122010

UK OPEX
Eur/kW

2008 20122010

75
60 63

ROW OPEX
Eur/kW

2008 20122010

29
30

31
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