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Agenda

Vesitas.

. Vestas Service |Iberia en niumeros

. Los retos de hoy

. Nuestro modelo operativo

. Technical Planning Operations

~ Vestas After Sales
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Service Iberia en NUmeros

Vesias.
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VestasServices™ se construye a base de amplia experiencia
30 afios de recogida de datos globales permite a Vestas conseguir el liderazgo en rendimiento

D El plan de O&M correcto
4 Centrado en mantenimiento preventivo y predictivo
para asegurar la mayor disponibilidad posible para
los clientes
Operations & Infrastruct
Ml i nfrastructure % La Infraestructura adecuada

Construida tras 30 afios de experiencia en el
mantenimiento de turbinas a escala global

AOM

Optimisation ﬁﬁﬁ La Gente adecuada

Que ha sido formada a través de programas de
formacion certificados y avalados con experiencia
Intelligence real en campo

® La estrategia adecuada

Basado en 30 afios de recopilacion de datos, que
permiten a Vestas ofrecer a la industria un
mantenimiento basado en hechos

Durante los ultimos 30 afos, Vestas ha refinado cada elemento de nuestra oferta de O&M. Dar servicio a

mas de 45 GW nos ha permitido unir perfectamente estos elementos. El resultado es un nivel de ofertas de
O&M flexible que proporciona el mejor rendimiento de las turbinas del mercado.
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| OS retos




Nuevos tiempos en el sector — nuevos retos vesias

Centrados en las necesidades %
del cliente

Vestas esta centrado en la necesidad de entregar
un servicio solido a través de un -
entendimiento robusto del negocio de sus
clientes.

Vestas ayuda a sus clientes a optimizar el
rendimiento a traves de:
REDUCCION DE COSTES
AUMENTO DE LA PRODUCCION

MEJORA DE LA DEVOLUCION
DE LA INVERSION
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Estrategia de mantenimiento vesias.

Recopilacion de datos: Identificar los fallos

prematuros através de
ANALISIS ESTADISTICOS
MODELOS PREDICTIVOS

CMS
VTM (monitores de turbinas),
SURVEILLANCE

INS. PREDICTIVAS

IDENTIFY
&

INITIATE Planificacion de los

trabajos basados en
VESTAS WEATHER FORECAST

para OPTIMIZAR COSTES Y
PRODUCCION

La experiencia se
emplea para mejorar
la estrategia de
mantenimiento y

entregar de este modo
MAYOR FIABILIDAD Y
RENDIMIENTO DE LA ) ZOVE A SN e IV
TURBINA LT R

Wind speed and wind gust at 10 meters [m/s]
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Vestas O&M Vestas.

Readings SURVEILLANCE (reacrive) Turbine Stopped

Alarm level

B VESTAS TURBINE MONITORING (prepictive)

Alert leve

Notification \

Time

Con la monitorizacion y analisis de las maquinas se consigue
detectar los fallos antes de que ocurran:

TIEMPOS DE PARADA MAS CORTOS
PLANIFICACION DE LAS PARADAS CON VIENTOS BAJOS

Wind. It means the world to us.™



Sistemas de mantenimiento predictivo de Vestas vesias.
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Termografias
Inspecciones de Campo

Monitores de Turbinas

Ultrasonidos

Boroscopios
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Condition Monitoring System (CMS) Vesias.
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Reparaciones uptower Vesias.

Nuestro sistema de mantenimiento preventivo nos permite la deteccion temprana de
los fallos:

PERMITIENDO LA REALIZACION DE GRANDES CORRECTIVOS UP TOWER

Ahorros:
EVITAR GRUAS
MINIMIZAR PARADAS

Wind. It means the world to us.™
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Service Offerings — Active Output Management ® (AOM)

AOM 1000 “pay as you go”
AOM 2000 “basic services”

Builds on AOM 1000 — add scheduled maintenance

AOM 3000 “full service flat fee”

Builds on AOM 2000 — and adds unscheduled maintenance
No main components

AOM 4000 "guaranteed availability”(*)

Full scope contract
Builds on AOM 3000 but includes main components and time availability warranty

AOM 5000 "aligned incentives” (*)

Full scope contract
Builds on AOM 4000 but with a lost production warranty (LPF — Load Production Factor)

(*) Only Vestas turbines
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Vestas PowerPlus™ hosts a range of solutions

Depending on turbine type and site conditions owners can realise significant returns

Vestas PowerPlus™

Power Uprate

V82-1.65MW=YI90-1.8MW-V100-1.8MW

Solution Overview

Power Uprate makes use of available
load margins and increases the nominal
power of a wind turbine while
maintaining the original design life of
the turbine. Increased eneray
productionisrealised at both the knee
and top-end of the power curve, making
it aninteresting option also for grid
limited sites.

Benefits at a glance

» Increase nominal power

* |ncrease AEP by up to 4%

» Recover capital costs sooner

* (Optimize use of available turbine
loadmargins

Vestas PowerPlus™

Extended Cut
Out

YA0-3.0MW=V100-2.0MW =Y 100-1.8MW

Solution Overview

Extended Cut Out allows turbine owners
to capture the full potential of strong
winds. By extending the cut out and re-
cut inwind speeds of the turbine and
maintaining loads within their certified
level this solution makes optimal use of
the site conditions and delivers
increased returns.

Benefits at aglance

« Capturefull potential of strong winds
* Increase AEP byup to 29"

» Recover capital costs sooner

* Reduce abrupt stops of turbine

Vestas PowerPlus™

Aerodynamic
Upgrades

V82-1.65MW

Solution Overview

Optimising aerodynamic performance
by reducing separation of airflow at the
root-end of the blade, vortex generators
can increase the annual energy
production by up to 0.8%™ Vortex
generators are the first set of
Aerodynamic Upgrades specifically
designed for Vestas turbines.

Benefits at a glance

« Improve aerodynamic performance

* Increase AEP by up to 0.8%7

» Recover capital costs sooner

* Optimized for Vestas blades

« Extensively tested components and
adhesive materials

Wind. It means the world to us.™



Programa de extension de vida util

Vesitas.

Benefits

= Improves the business casea
cartainty
Maximises the output
DMWY approved solution
Halps fulfilling regu latary
requiremsants

Extending Lifetime of Vestas

Wind Turbines

Extensive experience

With mare than 30 years of experience,
Westas isawind industry pionear
wontinuousty working to improwve the
business case cafainty and the output of
the large fleet of wind turbines.

Anumber of Vestas turbina plattorms

are reaching the 20 years far which they
weare designed Manyofl these turbines are
stillingood condition and with aminimal
inyastment they will be able to operate
beyond their design life.

DMV approved solution

Vestas hasdeveloped a low capex
solution, which can extend the lifetime of
VI35-V47 turbines by up to 10years.

Vestas experienced and highly qualitied
tedhnid ans will perform a detailed
inspection af the turbines, highlighting
patential problems and recommending
attions for achieving an approval for
litetime extensian.

The extended lifetime requires regular
inspedions and monitaring of the
turbines, whidh will also be performed by
Viestas

Regulator mquirement

Inmany cases, the authorities require
assurance behore turbines are allowed
toopearate beyond their design litetime
The solution ofered by Vestas canbealp
meeting such regulatory requiremsnts.

Turbine
Upgrade

Extending Lifetime of Vestas
WindTurbines
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Vestas Wind Systems A/S shall not have any responsibility or liability whatsoever for the results of use of the documents by you.



