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Abstract:
This project has been jointly financed by the European Commission and developed within the Programme «ThermieB». The main tasks to carried out are: Revisión of institutional and legal framework. The revisión of institutional
and legal framework of different participating countries, i.e. their comparison with the rest of the countries with
a relevant role in the field of wind energy. Opinión poli carried out on the wind energy. By means of this
means, one wants to test public opinión with respect to wind energy. So for such purpose, there are interviews
carried out in the municipalities with wind parks, as well as in those where these are in the process of being
installed or the project is in its due course. Simulation of wind parks installation. The Wind Park Wandered
software tool is a Design and Visuallisation tool developed by CINAR, which allows the preview of potential
wind parks, evaluating their visual and audio impact. Production and distribution of information on wind
energy. For such purpose, we can include the present publication with which one could summarise the main
aspects associated with wind energy from its origin, the study of energy source (wind), and the machines that
make use of it or the most relevant social and environmental contexts. Organising informative seminars on
the design possibilities of wind parks. At these seminars, one could assess the present wind energy situation
in the European context and in each one of the participating countries. And possibilities of presenting WPW
software as a design tool for wind parks.
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Resumen:
Este trabajo ha sido co-financiado por la Comisión Europea, y desarrollado dentro del Programa Thermie-B. Las
principales tareas a realizar son: Revisión del marco institucional y legal. La revisión del marco institucional
y legal de los distintos países participantes, así como su comparación con el resto de países con un papel
relevante en el campo de la energía eólica, suministrará la posibilidad de contrastar el estado de implementación
de esta tecnología y detectar estrategias específicas. Estudio de opinión sobre la energía eólica. Se pretende
sondear la opinión de la población sobre la energía eólica. Se realizarán entrevistas en municipios en los que ya
exista un parque eólico y en municipios en los que se está procediendo a su instalación o haya algún proyecto en
curso. Simulación de instalaciones de parques eólicos. Para esta tarea se utilizará el WPW. El software Wind
Park Wandered es una herramienta desarrollada por CENAR de «diseño» y «visualización» que permite realizar la
imagen virtual de posibles parques eólicos, evaluando así su impacto visual y auditivo. Producción y distribución de información sobre la energía eólica. En esta tarea se enmarca la presente publicación, con la que se
pretenden resumir los principales aspectos relacionados con la energía eólica, desde su origen, el estudio de la
fuente energética (el viento), las máquinas que lo aprovechan o el contexto social y medioambiental más relevante. Organización de unas jornadas informativas sobre las posibilidades de diseño de un parque eólico; En
estas jornadas se planteará la situación actual de la energía eólica en el contexto europeo y en cada uno de los
países participantes y se mostrarán las posibilidades del software WPW como herramienta de diseño de parques
eólicos.
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Executive Summary

In this Final Report, a summary of the works realized by CIEMAT and CARM during the
whole Project is included. CIEMAT and CARM have been working together in order to
facilítate the development of the Project.
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1. REVIEW OF LEGAL AND INSTITUTIONAL FRAMEWORK

1.1

REVIEW OF LEGAL AND INSTITUTIONAL FRAMEWORK IN SPAIN

A)BACKGROUND

The strategy followed for the development of wind energy in Spain has been implemented in
several steps. During the period 1980-85, the progress was focused in the assessment of
national resources and in the development of national technology. As a result of national and
utilities programs, two of the present leaders of the Spanish industry, MADE and
ECOTECNIA, emerged with wind turbines developed in the range of the 20-30 kW. During
the period 1985-1990, the resource assessment at regional level and the Demonstration
Program launched by the public organization IDAE (Institute for Energy Savings and
Diversification) for the installation of small wind farms, allowed the consolidation of the new
created industry. At that time, CIEMAT, the main public research center in the field of energy
in Spain, started activities in wind energy trough the development of the "AWEC-60 project"
(a 60m diameter, 1200 kW wind turbine) inside the R&D program of the DG XII of the
European Commission. From 1990 to 1995, and once Spanish industry was ready to fulfil the
requirements of future markets, a definitive impulse was done through the publication of the
Royal Decree 2366/1994 that guarantees the electricity price to be paid by utilities to wind
power plants. That was the beginning of the new era of wind energy in the country. This
Decree could be considered as the crucial point for the take off campaign of wind energy in
Spain. It has contributed to attract the interest of utilities and prívate investors to wind energy
as well as to establish a secure environment to wind investments at least for 5 years (the
lifetime of the first Decree). Due to this Decree, the list of wind energy promoters has
...^,

considerably increased and the excellent wind resources and strong position of wind
manufacturers in Spain has been Consolidated. Nowadays, apart from national promoters,
there are also international pensión, investment funds and international manufacturers that are
participating in wind business in Spain.

This document reviews wind energy prospects in Spain and its distribution by Autonomous
Communities considering the targets established by public bodies involved in wind energy
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promotion. It takes into account regional wind energy targets fixed by Regional Energy
Agencies; more than 8,000 MW will be installed in the next decade.

It also analyses promotion programs for wind energy at European, national and regional level,
as well as the draft of the "Renewable Energies Promotion Plan" (currently being discussed
and prepared by the national institutions involved).

A revisión of main actors of wind energy market in Spain has been also done, taking into
account their role (manufacturers, promoters, operators, etc). The procedures for wind farm
installation are also described in the text (it has been taken mainly from Lago, 1996) as well
as the public authorities involvement within the Spanish wind market.

As sepárate annex, a review of the existing legal framework, with a detailed description of
Laws and Decrees affecting wind energy sector, has been included at national and regional
level.

The increase in the use of renewable energies and the decrease of traditional ones, is one of
the objectives of the European Community in order to protect the environment. Spain, due to
its privileged situation and climate, has a great potentiai for the development of renewable
energies. By the year 2010, Spain, together with the rest of European countries, will attempt
to increase renewable energy use in order to reach the 12% of the energy consumption. Spain
should invest in the future on biomass, solar and wind energy as alternative energies with
particularly advantage on local potentiai. At the present time, solar energy has been developed
in Spain only in isolated sites far from the electric grid. Biomass and wind energy are more
developed and they have better growing perspectives in short and médium term.

Inside Spain, the Autonomous Communities that produce more renewable energies per
inhabitant are Asturias, Galicia and Navarra. Spain produces each year 4.1 million tons of oil
equivalent (toe) with renewable energies, and only Asturias, Galicia and Navarra produce
more than 200 toe. On the other hand, Madrid, Canary Islands and Valencia are the
Autonomous Communities that produce less renewable energy per inhabitant.
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Following IDAE estimations, Spain is the European leader with an annual media contribution
of 6 million toes. The IDAE is now preparing a "Promotion and Action Plan" for the period
1999-2002, that will include concrete measures in order to pass from the actual 6.5% to the
12% (percentage goal established by the European Union).

Spain is a country with excellent wind resources. Not only are there many sites with high
wind potential, but Spain also has a well-developed technology base in the wind energy field
due to the very active participation of the Spanish industries in research and development
programs during the last decade.

The average increase of wind energy generation during the last three years in Spain has been
around the 95%. The total power installed in June 1998 was 516 MW with 1490 wind energy
conversión systems (WECs). During 1997 a significant advance was achieved in wind energy
in Spain: 477 new wind turbines were installed in 14 wind farms. The total power installed at
the end of 1997 was of 421 MW. The power installed was doubled in one year (216 MW at
December 1996). The evolution of wind power in Spain can be observed in the following
figure:

THE SPANISH WIND EVOLUTION
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Source: Lago C.
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1992 could be considered as the first year in wind energy development with the installation of
"SEA wind farm", but since 1994 the Spanish wind power increment has been substantial and
permanent. Considering the regional distribution of power installed at the end of March 1998,
the following figure shows the leading position of Galicia (25.8%) and Navarra (23%), followed
by Andalucía (18%), Aragón (16.1%), Canarias (12.5%), Castilla-León (3.2%) and Cataluña
(1%).
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The evolution of wind power installed in these regions can be observed in the following figure.
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Wind energy, compared with the rest of renewable energies, has experienced the greatest
development in Spain. The power generated in Spain by this source is estimated at around 500
MW. The leading position of Andalucía has been maintained up to the year 1996, when
Navarra and Galicia have emerged to play the principal role in wind energy development at
regional level. Recently, there are new Autonomous Communities that have initiated the
development of wind energy within their lands: Castilla-León and Valencia. The geographical
distribution of wind power in Spain can be observed in the following figure.

CASTILLA - LA MANCHA
0:4 MW
:.

CANARIAS
58.6 MW

B.1)

Jj
^

Renewable Energies Promotion Pian, Spain

In the Spanish Renewable Energies Promotion Plan, the actual situation of wind energy as
well as the previsions for next years are presented. This Plan is under discussion in the
Spanish Parliament. The following table shows the situation of the Spanish wind energy, the
valúes are expresses in MW.

211.2

6,565.5

6,304.3

Source: ÍDÁE (1998)
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The situation by Autonomous Communities is also explained in detail. Andalucía, with 81
MW in 1997, has leaded the Autonomous Communities in wind energy production and
expected to increase in 1090 MW by 2010. The second largest producer among the
Autonomous Communities are the Canary Islands which in 1996 had 53.8 MW with a
previsión of 128 MW for year 2010.

Navarra with an installed power of 39.2 MW in 1996, has an increment previsión for year
2010 of around 557 MW. Finally Aragón, with a total power of 37.1 MW in 1996, has an
increment previsión for year 2010 of around 720 MW.

Previsions for year 2005 are very optimistic and show a big development of wind energy in
autonomous regions that do not have at the moment a lot of wind energy installations such as
Asturias, Extremadura and Murcia. The biggest increment of wind energy is located in
Galicia that will pass from 3.9 MW of installed power in 1996 to 2,498 MW by 2005. In the
following table the prospects for year 2005 are expressed in MW.

'•• Autonomous Community
; Andalucía
¡Aragón
¡Asturias
¡Baleares
¡Canarias
\ Castilla y León
f Castilla la Mancha
í Cataluña
¡Extremadura
¡Galicia
¡Murcia
¡Navarra
¡Fats Vasco
¡Valencia
¡Madrid
1 Cantabria
I! TOTAL ..

Situation
1996
71.6
37.1
n/A
0.1
53.8
0.2

Situation
Í998
84.8
75.6
n/A
0.1
58.6
25.0

''"'OÍ'
4.9
n/A
3.9
n/A
39.2
n/A
n/A
n/A
n/A
211.2

Source:IDAE(1998)
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4.9
n/A
120.6
n/A
108.2
n/A

as
n/A
n/A
6,565.5

Prospects
2005
661
757
250
7
182
380
0.4

ZZIIZIIIOOLIIII
133
2,498
237
597
175
175
U__
200
6,390
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Inside the Renewable Energies Promotion Plan there are several actions directed to promote
renewable energies. Estimations for year 2005 foresee a total wind installed power of 6000
MW with a production of 14400 GWh/year. The associated investment has been estimated in
840000 million pesetas (5,091 MECU). The emission reduction for year 2010, due to the
increase in wind energy, has been computed in 13,521,000 tons of CO2.

The creation of employment is one of the most important benefits derived from wind energy.
It is expected that 78,000 new jobs (men/year) will be created by the construction of wind
farms. The exploitation of these new installations will créate 1,200 new permanent jobs.

Wind energy also has some remarkable uncertainties:
3

The distribution of electric energy production requires producers, in most of the cases, to
reinforce or extend the existent infrastractures. This situation creates additional costs
difficult to envision in the project assessment.

e

The uncertainties regarding the concession of municipal licenses and their costs should be
eliminated.

e

An environmental impact normative does not exist yet for this type of installations. This
situation adds difficulties and delays in obtaining permissions and facilitates the
opposition of local "green" groups.

The actions proposed for the promotion of wind energy has been the following:
0

Special regime prime. In order to install 600 MW, this legislative action proposes that the
electricity produced with wind energy receive a prime of the 90% of the electricity price.
The benefits derived from this action would be the creation of a stable wind energy
market, an industry, and employment. The Ministry of Industry and Energy (MINER) will
be the responsible Organization. One of the problems derived from this action is the need
to negotiate the cost to implement this action with the electric companies.

0

Electric energy distribution. In order to implement an electric infrastructure able to
distribute the wind energy production, it is necessary to make a map of each Autonomous
Community with the áreas of wind energy potential and, if necessary, with their
distribution Unes. The benefits are the same as the ones cited in the first action. The
responsible Organism will be the MINER. It is necessary to negotiate with the implied
Organisms the infrastructure costs.
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e

Harmonization ofLocal government canon. The objective of this action tries to elimínate
the arbitrariness in the payment to the Local government. Local benefits of wind farms
implementation should be harmonized in order to avoid potential installation obstacles.
The benefit of this action will be the increased diligence of permit procedures. The
responsible Organization will be the MINER together with Autonomous Communities and
Local governments. One of the difficulties of this action rests on the third party
negotiations.

0

Harmonization of environmental impact requirements. This action tries to elimínate
environmental obstacles. Legislation on environmental impact that regulates the requisites
for wind farm installation does not exist at the moment

° Export helps. This action is directed to stimulate the exportation of those Spanish wind
turbines that are technologically advanced and internationally competitive. This will
contribute to créate a national industry. The responsible organizations will be the
Minísters of Trade, Industry and Exterior Affairs.
8

Public support. The aim of this action is the development of singular machines and
installations. The technological evolution of wind energy has béen very fast and the
demonstration of new prototypes is very expensive. On the other hand, it is necessary to
promote wind energy installations different from wind farms. The benefits of this action
will be the opening to new markets. The responsible Organization will be the MINER in
collaboration with Autonomous Communities.

° Formation and diffusion. The objective of this action is to promote wind energy. The
promotion of wind energy is necessary both to develop new sites and to elimínate social
resistance to its implementation. The responsible Organization will be the MINER
together with Autonomous Communities.
s

Normalization and standardization. This action is directed to guarantee appropriate levéis
of quality, security and efficiency. Wind turbines design is assured by international
institutions of prestige, but a harmonization of criteria is necessary. Due to the high
implementation of Spanish wind energy, a higher participation of Spain, both at official
and international level, is required. The benefits will be the increase in the public
acceptance and the guarantee of national product competitiveness. The responsible
Organizations will be the MINER and AENOR (Spanish normalization Association).
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Figure 1. Los Valles Wind Farm (Lanzarote).

B.2)

The Aitener !¡ Program

The Altener II program has been created to promote renewable energies inside the European
Union. This program was approved in May 18th 1998 in order to contribute to the creation of
a community plan for renewable energies and to provide a catalyst for greater public and
prívate investments in this área.

The Altener II Program will finance actions directed to promote renewable energies, it will
also support pilot projects of community interest, and will finance programs directed to
develop a structure of information and education to facilítate the exchange of experiences.
The European Community will assume the costs of the actions under this program, its budget
is of 22 millions of ECU. This program will be valid from January the Ist. 1998 to December
the 31st.l999.

The use of wind energy for electricity production in grid connected systems has been
Consolidated in most of the European countries as a way of diversifying local energy
structure. The total installed power of wind energy in the world has been estimated in 7000
MW and more than 4000 MW are located in the European Union. The Spanish market for
wind energy is the third of Europe, after Germany and Denmark.
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C) PUBLIC SUBSIDIES

Energy planning and support measures for wind energy are basically described in the National
Energy Plan 1991-2000. This Plan involves the application of the Energy Conservation and
Efficiency Plan (ECEP) that has been developed by several ministerial orders.

The ministerial orders approved by the Spanish Ministry oflndustry and Energy regarding the
subsidies applicable to wind energy are divided in two types, the ones that subsidy the
electricity generated and the others that subsidy wind instaliations in general.

The subsidies applicable to the electricity generated are regulated by a Royal Decree of 1994
where a prime is given per kWh produced. This Royal Decree has a validity of 5 years and
regulates the electric energy instaliations with an installed power equal or lower than 100
MW.

A draft Royal Decree has been presented to the Parliament in July 1998 and it is intended to
substitute the one of 1994. It would regúlate the instaliations with an installed power equal or
lower than 50 MW. The prime given to the wind energy instaliations would be of around 5.49
pts/kWh (0.033 ECU/kWh). The Spanish Ministry of Industry and Energy would annually
actualize that prime. The primes given to instaliations with an installed power higher than 50
MW would be of 1 pts/kWh (0.006 ECU/kWh).

An annual Decree originated by the MINER determines the capital aids to wind energy
instaliations. For example, the Order of 1995 established the subsidies applicable to wind
farms with singular characteristics (low winds, difficult access) and to individual singular
instaliations (isolated systems, low winds). The minimization of investment costs,
profitability of the project, environmental impact, and previous experiences, are among the
factors that influence the evaluation criteria followed to award these subsidies. The máximum
subsidy applicable is established in 30% of the eligible costs.

However, the Decree of 1998 established that singular wind farms, prototype windmills, wind
instaliations for desalination and pump, and small windmills are among the projects that can
have a financial assistance. The máximum subsidy is fixed in the 40% of the eligible costs for
Page10
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small or médium enterprises and the 30% for the rest of the projects. But the total subsidy will
never exceed 400 Million Pts (2.4 MECU).

These are the subsidies regulated by the Spanish Ministry of Energy applicable to projects
throughout the country but there are also specific regulations for each of the Autonomous
Communities regarding the concession of subsidies.

Andalucía. An Order approved in 1997 regulates the concession of economic help given
through the Andalusian Program for promotion of renewable energy installations for 1996-98
(Prosol). The main objective of this program is to increase the use of clean energies. The
program affirms that the implementation will lead to an annual emissions decrease of 20,000
tons of CO2, 88 tons of SO2 and 35 tons of NOX.
Wind energy installations should have a mínimum installed power of 100 We. The economic
assistance is not given in real market prices but on the recognized energy price (CER) that
does not include the VAT ñor any other taxes.

In order to determine the CER, the following must be taken into account:
a) Energy contribution,
b) Quality and guarantees,
c) Architectural integration,
d) Social interest of the project,
e) Innovative contribution
f) Environmental improvement of the project.

Another Order, also approved in 1997, regulates the concession of subsidies towards
investment on infrastructure and equipment of renewable energies. The installation,
restoration or enlargement of energy installations based on renewable energies are among the
activities that could obtain the economic assistance described in this Order.

La Rioja. An Order of 1996 regulates the subsidies for the promotion of alternative energies
for rural electrification in isolated áreas. The beneficiaries could be of 3 types: permanent
residents, house owners that have made rehabilitation works and cultural entities.
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Baleario Islands. A Decree of 1997 annuls two previous Decrees regarding the concession of
subsidies in this Autonomous Community of year 1993 and 1994.

Extremadura. A Law of 1997 regulates the fiscal measurements on production and transport
of energy that impacts the environment. A new tax is created and is called the "Ecotasa".
Wind energy installations are not included under this Law unless they have detrimental
effects on environment. In the final dispositions of this law it is said that the amount collected
by this new tax will be partly destined to make programs for the improvement of renewable

The Spanish operational data of wind farms related 1997 is now being processed. The
production data of wind power plants for 1996 is summarized in the following table:

Power installed at 31 December

211 MW

Energy Produced

370 GWh

Average Capacity Factor

0.29

Specific Annual Energy

1,074 kWh/m2

Equivalent Full Load Hours

2,584

Source: Lago (1998)

From the analysis of the production data of wind turbines operating in Spain in 1996, the
average capacity factor is 0.29, equivalent to 2584 hours per year at full load. The following
table shows the result of the analysis:

<2Ú%

5.8%
50%
39%
7.2%

Source: Lago (1998)
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About the specific energy production (ratio between annual energy and rotor área of the wind
turbine), the average valué for 1996 was 1074 kWh/m2, and the following distribution

Specific Energy
(kWh/m2)
<5ÜO
500-1000
1000-1500
>1500

% of the WTs
2%

35 %
52%
10%

Source: Lago (1998)

The following table shows the comparison with the previous years:

Source: Lago (1998)

There is an increase in the average capacity factor and in the specific energy for the year 1996
compared to years 1994 and 1995.

The impressive growth of wind energy in Spain over the last years, has intensified
theeconomic development of the Spanish wind industry, covering not only the manufacture of
complete wind turbines but also the manufacture of components for wind industry (blades,
generators, gear boxes, towers, wind sensors...). The service sector has also experienced a big
growth during the last decade.

SEA (Wind Energy Society of Andalucia) has been the first attempt to consider wind energy
with enterprise finality. SEA is controlled with a 23% by Sevillana, Made, and the Foment
Institute of Andalucia, Abengoa with a participation of the 16.6%, and Ecotecnia and IDAE
with the 6%. SEA has been founded in 1993 and it runs two windfarms in the área of Tarifa
(Cádiz). In 1997 this society had a net benefit of 46 millions of pesetas.
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Figure 2. Leiza Wind Farm (Navarra).

Energy Sndustry

Four companies are leading the Spanish wind energy industry: Ecotecnia, Made, Gamesa
Eólica and Desa.

ECOTECNIA began developing wind energy technology in 1981 and has more than
seventeen years of experience in that field. During 1997 Ecotecnia installed 67 wind turbines
of the model 28/225 of 225 kW.

Three prototypes were tested during 1997: ECO/41 of 500 kW and ECO/44 and ECO/55 of
600 kW. Both designs are three blades stall control wind turbines, incorporating a very
advanced design in the drive train.

The ECO/44 is now in the market for commercialization and the first wind farm using this
technology has been connected to the grid last March 1998. The wind farm of Cabanillas, in
Navarra, has also installed 38 ECO/44 and 12 ECO/55 wind turbines and it started operating
in June.
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MADE is one of the Spanish pioneer wind energy companies that has developed since 1982
ten different models of wind turbines with output varying from 24 kW to 600 kW (model AE45).
Made is actually concentrating its commercial effort on the model MADE AE-30 (330 kW).
During 1997 Made installed 210 of these wind turbines.

Two prototypes of 500 kW (one using aerodynamic stall control and the other using pitch
control) are in a testing phase at the "Monte Ahumada" wind farm in the área of Tarifa
(Andalucía). Made has started their construction in 1997.

Made have two other prototypes: the MADE AE-45 of 600 kW, specially designed for low
wind conditions, and MADE AE-46 of 660 kW, they will start operating during 1998.

GAMESA EÓLICA is manufacturing wind turbines of 600 kW (G-42 model using Vestas
technology) and of 660 kW (G-47 model). Most part of the components is manufactured in
Spain including blades. During 1997 Gamesa installed 133 units of the G-42, with a total
power of 80 MW.

During 1998, 250 MW are expected to be installed in 10 wind farms. The commercialization
of the G-47, a 660 kW wind turbine designed for low wind speed conditions, has been done.
Another prototype that will be shortly installed is the G-66, a 1650 kW wind turbine.

Gamesa together with SES society (Solar and Energy Systems from Catalonia) will invest in
the construction of wind farms in Girona and Tarragona.

Gamesa belongs to the Industrial Corporation of the Bank BBV and is controlled by Iberdrola
(50%) and the cited bank (50%); SES is a small enterprise from Catalonia and it has been one
of the first using wind energy in Spain.

PESA manufactures wind turbines of 300 kW and is developing a wind turbine in the range
of 600 to 700 kW. The "Zas" wind farm in Galicia with 61 units of the model DESA-300
(300 kW), has started operating at the beginning of 1998
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Desa (which belongs to Abengoa) and Nuinsa (which belongs to Sevillana) are actually
competing for the construction of wind farms in the área of Cádiz, the estimated investment is
around 15,000 Millions pts .

TAIM-NORDTANK, ACSA-VESTAS and BAZAN-BONUS, are among the Spanish
manufacturers active in wind energy industry using foreign technology, they help to increase
the capacity of Spanish industry in order to fulfill international markets. At the present time
Spanish manufacturers are participating in projects in North África and increasing the
marketing activities in many other countries.

D.2)

Main Promoters

The activity of wind farms promotion in Spain has suffered a great transformation during the
last years. At the beginning of the Spanish wind development, promoters carne mainly from
the electric Utilities, regional energy agencies and windmill manufacturers. Nowadays,
promoters of wind parks in Spain belong to different economic sectors. Promoters are now
among others: builder firms, subsidiary of banks, prívate investment companies,
consultancies, international pensión funds, .... Some examples of promotion schemes in wind
farms in Spain are presented.

° The Exploitation Society of Muel (Aragón) is the promoter of Muel wind farm, and is
made up by two groups: the Mutual group of Barcelona and the Consortium TAIMNegmicon. These partners financed the 20% and the Central Hispano Bank endorsed the
80%. This wind farm has an installed power of 16.2 MW and it will produce more than
42,000 MWh per year.
e

Taim-NegMicon Eólica S.A will install the second wind farm in the Municipality of
Olvega (Soria) using high technology wind turbines with a per unit power of 750 kW.
That will be the first wind turbines of this power installed in Spain. Twenty-three wind
turbines will be installed in this wind farm with a total installed power of 17.25 MW.
These wind turbines are made in Spain by Taim-TFG using Danish technology from one
of the world leader enterprise on the wind energy sector: Negmicon. The wind farm will
start operating by January 1999 with a foreseen investment of 2,300 Millions Pts. (around
14 MECU). TAIM has also elaborated a strategic wind plan in Aragón in order to install
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33 new parks with a total power of 416 MW that has been already approved by the
Diputación General de Aragón (DGA).
e

Eólica Valle del Ebro (EVESA) is planning to install a new wind farm in La Muela
(Aragón) with a total power of 16.5 MW composed by 25 windmills of 660 kW each.
EVESA is a company participated by Eléctricas Reunidas de Zaragoza (ERZ, electric
utility), MADE (manufacturer), IDAE (national energy agency for promotion) and
Sociedad para el Desarrollo Industrial de Aragón (SODIAR, regional agency for industrial
promotion).

3

DERNA (Desarrollo de Energías Renovables de Navarra), will install in Navarra 5 new
wind farms with a total power of 164 MW. DERNA is a subsidiary participated by EHN
(Energía Hidroeléctrica de Navarra, regional utility) and DERSA (private company). EHN
is participated in a 37% by Iberdrola, one of the biggest Spanish Utilities.

• EUROVENTO is a consortium participated by a Japanese company (Tomen Corporation)
and by Seawest (North American) with wind investment in Galicia through the wind
farms of "Paxareiras" and "O Vicedo". EUROVENTO has also participated in different
wind farms in California, Portugal and Italy.
0

Desarrollos Eólicos de Galicia has promoted several wind farms in Galicia such as
"Ponteceso", "Zas", "Dumbría" and "Muxia". Desarrollos Eólicos de Galicia is
participated by Malvar Construcciones (builder company) and Abengoa (multinational
company which is also the owner of DESA).

• CESA S.A. and GAMESA have several joint projects to develop wind farms in Burgos.
CESA will créate 3 wind farms: "Peña Alta", "La Torada" and "El Canto". Gamesa will
develop the wind farm called "El Cerro" with a máximum power of 19.8 MW.
0

UNELCO (Canarias Electric Union, subsidiary of ENDESA) will make an investment of
800 million pesetas in the wind farm "Arico II" with an installed power of 6 MW.

° Liscat a leasing company of the Catalonian Bank "Caixa", will finance the first wind farm
in Cieza (Murcia) with an investment of 730 million pesetas (4.4 MECU).
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E) LICENSING PROCEDURES

The Spanish Constitution Regime of 1978 established three levéis of administrative
responsibilities: national, regional and municipal. Spain is a country made up of very different
regions in terms of history and culture. This is reflected in the división of the country into 17
Autonomous Regions which have a relatively large degree of autonomy from the state.

All the regulations take into account the Royal Decree 2366/94 that regulates the production
of electric energy by renewable energy sources. This Decree creates the "Registration of
installations in Special Regime" in order to guarantee a well functioning energy plan.

The process for planning a windfarm is generally the following:
e

Phase 1: Site selection. The first step is to select a windy área through the information of
the Spanish Wind Atlas. Then the promoters usually install an anemometer mast to
measure the wind and then compare this data with other measurements, which leads to a
decisión.
Developers are required to get a planning permission to set up an anemometer mast. This
can be obtained from the local authorities although in most of the cases a previous
agreement with the regional authority is necessary.

0

Phase 2: Project feasibility

9

Phase 3: Assessment. The developer records information about existing land uses, sites
access and electrical network connection. After that, an environmental study is carried out
taking into account both the national and regional legislation. The consultation continúes
with local and regional authorities and with "green" groups.

s

Phase 4: Planning application. The developers study the procedure to assure the planning
permissions, these are normally published in Townhalls, environmental agencies, industry
institutions and finance institutions. Project financing is one of the slowest phases due to
the bureaucratic processes.
The main steps in order to obtain the necessary permissions and licenses are:
$» Inclusión in the Special Regime- Regional Industry Institution.
<§> Land concession- Local government and owners.
#» Public benefit application- Regional Industry Institution
4» Positive environmental statement- Regional Environmental Institution
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«*> Project approval in the Regional Planning Commission
* Works license- Local goverament
* Wind farm permission- Regional Industry Institution
«*> Electrical project permission- Regional Industry Institution
* Electrical Connection permission- Utility
4> Opening License- Local government
* Economical Activities Tax- Regional finance institution.
• Phase 5: Decisión notice. Once the permits are issued, there are no restrictions on the
construction and operation of the wind farm.

Apart from that process there are several Autonomous Communities that have their own
regulation.

Aragón. The Wind Strategic Plan was created in 1995 in order to regúlate the installation of 2
or more wind farms with an installed power equal or lower than 100 MW.

The public or prívate companies interested in installing a wind farm should ask for the
approval of the Wind Strategic Plan from the local economic adviser which will give a
resolution after 6 months. They should also ask the General Director of Industry for the
proper authorization, which will be published in the Official Bulletin of the province. After 1
month the proper documentation should be presented.

Six months are necessary for the preparation of the installation. And not later than 1 month
after the approval of the project, the entity should make a safety deposit of the 2% of the
installation budget in order to guarantee the fulfillment of the obligation.

In 1997 another Decree introduced an abbreviated proceeding for the administrative
authorization of wind farms thus accelerating the permit process

Canary Islands. A 1996 Order regulates the conditions for access of wind energy generators to
the electric grid of the Canary Islands. The máximum wind power could not exceed 65% of
the transformation power installed.
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The Advisor of Energy and Trade of this province will annually actualize the valúes of the
máximum electric power. The wind farm owners should have a preventive plan for
maintenance and stockage in order to guarantee the central availability.

This Order defines three levéis of protection for local wind farms. Their exploitation
conditions are reflected in a document called Protocol.

Finally, a máximum of 1 year is required for the preparation of the wind farm which,
depending on its size, could be made in 2 stages.

Castilla-León. A Decree of 1997 regulates the proceedings for the authorization of wind
energy installations as well as of their technical and environmental conditions. Two types of
proceedings are distinguished: authorizations given to installations that are judged within a
competitive framework and those, like demonstration projects, which do not opérate in a
competitive scene.

The permitted locations for the installations are industrial and non-urbanisable land. The same
rules govern both types of proceedings. The most important one is that the land should be
restored and the installation removed by the installation owners when the wind farm ceases to
opérate.

During 1998, the authorities of this Autonomous Community decided to stop for nine months
the authorizations of wind farm installations in order to avoid damages to the environment.
This Decree has brought a standstill of many projects.

Navarra. A Decree of 1996 regulates the implementation of wind farms and in one of its
dispositions it authorizes the Government of Navarra to suspend the negotiation of wind
farms in order to examine the energy sector in Navarra.

Andalucía. A 1990 Decree creates the Andalusian Institute for Renewable Energies as an
administrative service in order to promote the investigation for the rational use of energy and
particularly with solar and wind energy.
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A special plan will regúlate the development of wind farms in order to favor an orderly
development of the wind energy industry in the área of Cádiz. This Plan intends to answer
many protests received because of the uncontrolled growth of wind energy projects.

F) PUBLIC AUTHORITIES OR PEOPLE'S INVOLVEMENT

Local authorities or local ecology groups can in some cases reject wind energy projects at
local level. This is now talking place for example in the most exploited Spanish wind área,
Tarifa (Andalucía), where local groups and councils, in some cases, refuse the installation of
additional wind farms due to the proliferation that actually exist in the área. Oíd windmills
located in this área belong the initial phase of wind energy, they are not tubular and a large
amount of them are of small powering (100 to 300 kW). In other cases, local authorities as a
counterbalance for new installations request wind promoter to build public infrastructures or
other investment in their municipalities. Finally, local ecology groups confront with wind
projects due to local environmental characteristics of the sites that in some cases are placed
near natural áreas. The involvement of some public bodies in wind energy in Spain is briefly
shown in the following examples.

Valladolid. In this región an agency called Municipal Energy Agency (AEMVA) has been
created in order to encourage the use of alternative energies. This agency will be in charge of
the creation of a windfarm located in Parquesol. The agency will be financed by the
Valladolid council with (60%) and by the European Union (40%).

Navarra. An agreement has been signed between the Government of Navarra and Navarra
Hydroelectric Energy company (EHN) that is pursuing a very ambitious program for wind
farms and aims at placing Navarra as one of the production leaders of wind energy in Europe.
The Energy Plan signed in 1996 indicated that 45% of the electric energy consumption in
Navarra will come from wind energy in 2010.

"Alaiz" wind farm, promoted by EHN, is the first anticipated project for wind energy in 1998
with a foreseen investment of 6,300 million pesetas. EHN will invest 13,000 million pesetas
(79 MECU) in wind farms during 1999 in Spain. It has created a new company together with
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Iberdrola called "Energías Eólicas Europeas S.A." in order to develop future Spanish wind
farms.

Canary Islands. The Renewable Energy Plan of Canarias (PERCAN) oversees the wind
energy development in Canarias until year 2002. The plan expects the development of 154
MW of installed power. The Council of Industry in Canarias is studying several projects in
the southeastern part of the Islands with a potential investment of 3,000 million pesetas (18.2
MECU).

Avila. SINAE S.A. (Integral Services for Energy Savings), a subsidiary of the insurance
company Mafre, will make an mvestment of 6,000 million pesetas (36.4 MECU) in Avila. It
will construct 3 wind farms: "Cruz de Hierro" with an installed power of 14.52 MW, "Avila"
with 11.8 MW and "Aldeavieja" with 14.52 MW.

Basque Country. The first wind farm of this región will be located in the sierra of Elgea and it
will start producing energy in 1999 with an installed power of 24 MW. The total mvestment
has been estimated at 3,600 million pesetas (21.8 MECU). The investors of this new project
will be the Energy Basque Entity (EVE) and Iberdrola.

Until year 2005, the Basque country Government has compromised to invest 25,000 million
pesetas (151.5 MECU) in wind energy projects. Its final objective is to reach a total installed
power of 175 MW from 4 wind farms. Wind Energy of Euskadi (Eólicas de Euskadi) will be
the company that makes the most part of the investments.

Galicia. Its Wind Strategic Plan is the sum of 10 projects that will include a total investment
of 400.000 million pesetas (2,424 MECU). In the following table projects, promoters and
investments approved by the Regional Industry Ministry are shown.
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Cantabria. In a few years this región will have its first wind farms with an investment of 6,200
Millions Pts. (37.6 MECU). The first wind farm will be located in the sierra of El Escudo and
it will have an installed power of 24 MW and a budget of 3,240 million pesetas (19,6 MECU).
This project has been directed by UICIPSA. "Corporación Eólica S.A.", with a total
investment of 3,000 million pesetas (18.2 MECU), will promote two more wind farms.

Gerona. "Port Bou" wind farm will be installed with a subsidy of the Ministry of Industry.
The subsidy will be around the 6% of the eligible cost of the project. The total investment is
of 1,000 million pesetas (6.1 MECU) with an installed power of 6.3 MW.

Figure 3. Baix Ebre Wind Farm (Mount Buinaca in Tortosa)
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1.2

WEAK POINTS IDENTIFICATION AND COMPARISONS.

A)INTRODUCTION
Worldwide growth in wind energy installations is a continuous process. During 1997, the total
capacity increased approximately 1420 MW to 7590 MW. Growth was fastest in Europe
although deployment is expected in the United States during 1998.

The European Union has taken the lead in bringing wind technology into mainstream power
markets during recent years. The European Wind Energy Association (EWEA) has recently
revised power targets for wind energy now standing at 8 GW for 2000 and 100 GW for 2020.
A variety of policy and marketing incentives, together with EU support for R&D, are
responsible for wind development into EU power markets. Incentives include premium prices
for wind-generated electricity (Germany, Denmark or Spain), binding national targets for
increasing wind power (Denmark), public funding of national R&D programs, and direct
investment subsidies for wind turbine installations (in Spain in special circumstances).

So, the leadership in the manufacture and deployment of wind energy has been assumed by
the European wind industry. Several manufacturers in Europe are now building and shipping
new turbines at the rate of one megawatt per day.

The present survey analyses the situation of wind energy in two European countries, Portugal
and The Netherlands. The political, institutional, legal and social framework related wind
energy in these countries is assessed. The comparison with the current situation in Spain has
been also made in order to discover the weak points to the deployment of wind energy as well
as the successful policies to encourage the electricity from wind.

Finally a set of conclusions have been elaborated to help the market penetration of wind into
the European energy sector.
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B)CQMPARISON BETWEEN WIND ENERGY SITUATION IN SPAIN AND
PORTUGAL

B.l) BACKGROUND
The energy situation in Spain and Portugal has a lot of differences. Portuguese energy market
is characterized by a strong dependence from foreign imports.

Regarding renewable energies, both countries have the same expectations of what are the
most promising sources of renewable energy (solar, wind energy and biomass) in order to
reach the 12% increase by year 2010 (amount established by the European Union). But their
situation differs.

The great success of Spanish wind energy is one of the factors that had spurred the Portuguese
into action, but they have strong differences in their starting points. Comparing the installed
power in 1996 Spain had 211 MW while Portugal only had 10 MW. This could be explained
because of many factors such as wind conditions, wind data, wind industry, grid connection,
etc.

Wind resources of these countries are very different, while Spain is a country with excellent
wind resources, Portugal is not characterized by strong predictable winds. The only
exceptions are a narrow strip of land near Cabo Carvoeiro (North of Lisbon), the Western
Algarve coast in the South (the concentration of Portugal's holiday resorts in the Algarve has
so far rules it out for wind schemes), and the islands of Madeira and Azores. Wind potential
in Portugal has been evaluated by ENERNOVA, a subsidiary of the utility group
"Electricidade de Portugal", to about 300 MW, exploiting sites where wind speed are around
7.5 m/s at 30 meters height.
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Figure 1. European Wind Energy Atlas.
Another great difference resides in the wind data. In Spain, the Spanish Wind Atlas collected
all the information available regarding wind resources. In Portugal the wind climate has a lack
of base data. Most of the measuring sites belonging to the national meteorological office are
either in urban áreas cióse to buildings or in places where development of one sort or another
has made historical readings unhelpful. No Portuguese national wind map has been yet
produced.

National engineering institutes such as "INEGI" (Institute of Mechanical Engineering and
Industrial Management) has made a major effort in the past years. INEGI has identified áreas
where the wind is accelerated and concentrated. A number of elevated locations have been
identified in the North of Portugal. In 1991 INEGI and FEUP (The Engineering Faculty at the
University of Porto) erected ten monitoring masts under a Joule project.

Electricity production and distribution in Portugal is still mainly controlled by the national
utility "Electricidade de Portugal" (EDP). "Enernova" (a subsidiary of EDP) has been one of
the first Portuguese companies exploring the wind energy potential of Portugal. The first wind
farms installed in Portugal were located in Azores and Madeira Islands.
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The Portuguese govemment has launched the Energy Program encouraging the efficiency and
reducing dependence on imported power. The program introduced a special incentive for
independent electricity producers. For wind development this amounted to an interest free
loan up to 40% of the valué of the investment. The loans must be paid back over a 12 years
period. The Portuguese Government is considering raising the rate of payment for wind
generated power. At the moment this figure is about PTE 10.3/kWh - compared to PTE 1314/kWh in Spain or PTE 18/kWh in Germany.

There is no specific wind energy industry in Portugal and no Portuguese manufacturers of
wind turbines and components. Wind turbines installed in Portugal are imported from
Denmark and Germany although part of the equipment that comprises a wind turbine is
susceptible to be made in Portugal but there are no conditions at the moment to start this
production. Recent developments, such as a 10 MW wind farm near Serta being promoted by
Enernova, are asking for international bids to supply wind turbines. This company already
operates a 10.2 MW wind farm of Danish Vestas machines and a 10 MW wind park of
Germán Enercon wind turbines. In the first half of 1998, Germán wind turbine manufacturer
Enercon has installed 44 of its 500 kW E40 machines in Portugal, amounting to 22 MW of
total energy capacity.

The development of wind energy industry in Spain is much more advanced and there are
well-developed and competitive companies that manufacture wind turbines. A great number
of Spanish companies are investigating the potential of Portugal, including the Spanish
turbine manufacturer Ecotecnia, in order to start investing in the wind energy field.
Another difficulty that should be added to the Portuguese conditions is the cost of the grid
connection together with a very poor line infrastructure that makes more difficult the
introduction of wind energy in Portugal.

The Spanish Government supports wind energy development since the first Renewable
Energy Plan (started in 1986) and the National Energy Plan (1991-2000). Portugal has a lack
of support for wind energy.
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In Portugal, the Law 189/88 regulates the independent energy production defining the
technical conditions for the self-producer and the interconnection to the grid. But this could
not be applied to wind energy exploitation because no locations had yet been identified where
wind speeds could assure the economic viability of the investments.

The first indication of support for the development of wind energy was through Valoren
Program (1987-92) into the scope of FEDER where the financial support was carried out
introducing subsidies.

The Portuguese government has established a Program called ENERGÍA with a target for the
installation of up to 70 MW capacity through Wind Energy Converter Systems (WECS) by
year 2000.

.

Figure 2. The Monte Chaos Wind Farm (Sines).
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B.3)

Planning System

The planning control in Portugal is very recent. The oíd system had many problems and
planning control was one of the last systems to be re-assessed and implemented.
There is not a National Plan, but there are National policies, Government statements and
legislation review. It is at Municipal level, however, that direct planning control is operative.
Municipalities have the power to issue permits to individuáis to begin development. There are
two different plans:
• "Plano Director Municipal": It covers the whole Municipality and coordinates their
activities. This plan should be approved by the Central Government and by the
Municipality assembly. Once approved, the Municipality could approve minor plans.
s

"Plano de Urbanizgao": Master plan dealing with urban issues only.

Below the Municipalities, there are communities known as "Freguesias" which have very
weak planning powers. They produce a Plan called "Plano de Pormenor" which is a detailed
layout of local infrastructure, transport systems and landscapes.

B.4)

Environmeníal Impaet Assessment

Spain has a solid background concerning the environmental impaet assessment for wind farm
installations while in Portugal there is no specific legislation. The only legislation concerns
noise levéis (Law 251/87) and flora and fauna protection (Decree-Law 321/83) which a wind
farm installation must comply to. The official institution to obtain the environmental
agreement is regulated by local conditions, depending of the special conditions of the área
(nature reserve, agricultural natural reserve, etc.)

To get an official permission it is necessary to submit to the Ministry of Energy and Industry
the following:
• A declaration of the Distribution company that it is possible the grid connection.
° The wind farm project.
° Study of wind potential.
° Approximate cost of the wind farm.
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B.5)

Planning A Wind Farm

The process for planning a wind farm has the same steps as in Spain, but they are many
differences.

Phase 1: Site Selection.
It is generally carried out through the study of maps and visits to the prospective sites. While
in Spain the process is much faster as the data is taken from the Spanish Wind Atlas.

Phase 2: Project feasibility.

Phase 3: Assessment.
A prospective screening of environmental restrictions is assessed. If no relevant restrictions
are present, on-site surveys of wind speed and direction are measured. The monitoring of the
wind resource may last for 1 to 2 years depending on the existence of the wind data that may
be correlated with the monitoring data.

Phase 4: Planning application.
The application for wind farm installation is generally submitted to two different authorities.
The application about land use is submitted to the Municipal Authorities that seek advice
from the General Directorate of Natural Resources in environmental restrictions concerns. An
application regarding the interconnection of the wind farm with the distribution/transmission
system is submitted to the distribution Utilities.

Phase 5: Decisión notice.
In Portugal, it is not known how long does it takes for a decisión notice to be forwarded to the
developer of a wind farm. While in Spain, once the permits are obtained there are no
restrictions for the construction of a wind farm.
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C) COMPARISON WITH THE NETHERLANDS

C.1)

Background

In the Netherlands wind has been used for years to créate power in industrial processes, to
reclaim land, and to grind corn. The windmill is a well-known, accepted and historie element
in urban and rural áreas. Nevertheless, the publie acceptance of modem wind turbines is still a
problem to municipalities and environmental organizations.

Spain and the Netherlands are countries with well-developed wind energy and with a mature
wind industry. They have a similar grade of development if we compare the data of year
1996, the total installed capacity in the Netherlands was of 250 MW and in Spain was of 212
MW. Spain has recently surpassed the Netherlands conceming wind power installed in the
country. This has oceurred due to several reasons.

The wind growth expectations of these countries are different mainly because of the country
size. While Spain has an extensión of 504.750 km" and there are still many places susceptible
for implement wind energy installations, The Netherlands covers an área of 40.000 km" where
land ownership is mostly prívate. The western part of the country is fíat, urban and very
densely populated. The West Coast is a chain of dunes that is a nature-protected área. The
North coast consists of the Wadden Islands and the dykes of the northern mainland coast and
the South is less densely populated but the wind resource here is more limited.

Since Holland is too small to develop all its wind energy potential on land, offshore schemes
are vital. Wind development offshore is regarded as a necessity in the Netherlands if the
Government is to realize its target of a 10% reduction in fossil fuel consumption by 2020.
Wind energy in the Netherlands is to account for some 20% of renewable power production,
and planners believe the country simply lacks the space to set up the necessary wind plant on
land. Because of this, NOVEM (National Organization for Energy and Environment) is
working on a pilot project for a 100 MW offshore wind farm in a potential site 10 kilometers
from the shore.
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Figure 3. NetWind 500 kW turbines in the HartelKanaal Wind Farm.

In 1996 the subsidy for wind energy investments scrapped and a number of fiscal instraments
were introduced instead:
s

Green investment schemes: Banks have been setting up green funds in order to make
money available for renewable energies at a lower interest rate.

Q

Free depreciation (VAMIL): The VAMIL scheme offers investors a financial advantage
because accelerated depreciation is allowed on wind turbines.

e

Energy Investment Relief Scheme (EIA): This carne into forcé at the beginning of 1997.
Investments in wind energy can be offset against taxable profit at a rate varying between
40% and 52% of the amount invested.

s

Energy Tax (REB): Households pay an additional energy tax on electricity when their
consumption exceeds a mínimum level of demand.

In April 1997 the Dutch government presented a new action plan aimed at stimulating
renewable energy in the Netherlands, in order to reach the country's target (2000 MW of wind
energy by year 2000). The measures are divided in 3 áreas:
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e

Improvement oí the price performance ratio. That will result in a fall in costs of up to 50%
over the period up to 2020. Most of this will be realized through advances in technology.

• Promotion of market penetration. By fiscal instruments, agreements with Utilities to
promote RE, improving support mechanisms for exports, etc.
0

Addressing administrative bottlenecks.

With installed wind power capacity growing by a mere 30 MW to reach the total of 325 MW,
1997 may well come to be seen as making a crisis point in Dutch wind development. This
figure, substantially down of the 48 MW installed in 1996 and a palé shadow of the 102 MW
installed in 1995, seems to confirm that the liberalized market, where fiscal incentives have
replaced subsidies for wind investment, has supposed a non-point return for wind. The
National Bureau of Wind Energy (LBW) has recognized that the implementation of wind
energy has reached an absolute low point. In total 44 MW of new capacity went into the
ground during 1997, but 14 MW was taken out of use with the decommissioning of wind
turbines. According to the LBW, the prospects for 1998 also look bleak, with few projects
with initiated procedures. However, the LBW believes that wind energy in Holland is slow
but sure. The main problem is the expanded resistances to new wind developments, being
more serious the planning problems than the uncertainty about costs. It appears that the
liberalized electricity market introduced has resulted in two lost years for Dutch wind
development. The fiscal instruments introduced to replace subsidies on wind investment have
failed.

It is clear that the post-subsidy market for wind needs a stimulus if it is to make a significant
contribution to Dutch energy provisión. The mechanism of the new market is called Green
Label system, where local power distribution companies pay renewable energy producers a
set price made up of the current price paid for power from the central reserve, plus an ecotax
which is normally remitted to the revenue service. Wind community has welcomed in
principie this system as a substantial improvement of the previous state of affairs.

On the other hand, the Netherlands has reintroduced investment subsidies for small nonincorporated wind power producers. An additional amount of money has been put available
this year under a new "Subsidy Regulation for Energy Provisión in the Non-Profit and Special
Sectors". Since March, prívate investors in wind energy are eligible for a 20% subsidy on the
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purchase price of new wind turbines. From the Association of Independent Turbine Owners
(PAWEX) has been estimated that just 30% of the independent sector will be eligible for the
subsidy. The remaining 70%, who have formed limited companies for wind development, will
still receive no financial support from the Dutch Government. From NUON, one of the
country's Utilities, the Government pays too little attention to economies of scale in the wind
energy sector. Rather than ensuring the rapid installation of large numbers of wind turbines,
authorities tented to stimulate the development of individual projects with special
applications.

NUON believes that other great obstacle for wind energy deployment in the Netherlands is
the difficulty in obtaining planning permission for wind turbines. The Dutch Government is
now preparing a proposal of revisión for the wind planning system. The most immediate
impact would be at local level where the proposal removes the dual licensing system under
which new projects can proceed only after they have secured both a planning and a
environmental permit. The current system makes wind farms plans particularly vulnerable to
protest from conservationists. Under the new proposal, local authorities would be required to
issue integrated planning and environmental permits.

The pitfalls of the present system can be illustrated by the experience of the Hoogland
Association, a group of farmers who recently had their plans for a 4 MW wind farm. The
Provincial Executive has approved the project 5 years after they were first proposed.
Although granted planning permission by the local council when they made their initial
application, their plans have been frustrated by a group of protesters who had successfully
appealed against the project on planning and environmental grounds to the local court, the
State and the Agriculture and Fisheries Ministry. Three successive suspensions of the building
permit have resulted in a revisión of initial plans. Revising the plans to utilize more modera
and efficient turbines would require a new environmental permit, with the risk of new round
of protests. Despite the dismissal of the protester arguments by the Provincial Executive, the
future of the project remains in doubt. The protesters can still challenge the verdict at the
State and if construction work of the project has not begun by the end of the year, the
developers will lose the conceded subsidy.
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C.2)

The Planning System

The first planning Act has been valid since 1965. A revised one has been in forcé in 1986. For
the Dutch, land use has always been a major issue given the country small size and relatively
large population. There has been a battle to protect existing land; this preoccupation has
resulted in a very detailed land use system.

The planning system is divided in three levéis: National, Regional and municipal. The
Municipal level is the most important one.

One of the differences with the Spanish system is that at the end of the planning process the
draft of the plan is open to public inspection and objections can be field against the plan with
the municipality. The Municipal Council that is also the one who decided the site of the wind
farm must approve the land use.

If the size of the wind farm is 20 MW or consists of more than 20 wind turbines, an
Environmental Impact Assessment (EIA) is needed. The rest of the projects do not need that
EIA, but if there are objections to the project a "vohmtary EIA" could be made. The problem
is because EIA process is very expensive and that makes large wind energy projects less
feasible. Offshore wind farms will have to contact with the Ministry of Waterworks and
infrastructure.

C.3)

Plannlng A Wind Farm

The first very contact is with the Dutch Bureau for Wind Energy (LBW). LBW is an
independent non-commercial foundation founded by NEWIN (Dutch Wind Energy Union),
ODE (Organization for Sustainable Energy) and NOVEM (Dutch OPET Organization).
Contrary to what happens in Spain, that the process for planning a wind farm is regulated by
specific Orders. In The Netherlands the wind farm developer is completely free in the initial
stages to present his plan and site in the way he thinks is more successful. There are no legal
guidelines in that respect. Each project has its own site related problems and it is difficult to
provide a general approach. But LBW is in charge of providing the necessary contacts and
addresses in order to agüe the process.
Page 35

Addressing social and institutional barriers for wind energy installations

Phase 1. Site selection.
The site should be accessible from existing roads. The criteria differs at Regional and
Municipal level, it is therefore important to decide the number of turbines and the connection
to the grid. Visual effects and noise level should be also taken into account

Phase 2. Project feasibility

Phase 3. Assessment.
The agreement with all the concerned parties is done.

Phase 4. Planning application.
At this stage the applications are forwarded to the Municipal Board. Environmental license: it
is given by the Municipal board, within 12 weeks after submitting the application the draft
decisión (draft license) will be sent to the applicant. During 4 weeks everybody is allowed to
make remarks or object to the draft decisión in writing. Building permit: After the
Mumcipality established the environmental feasibility of the wind farm or wind turbine, the
Municipality considers whether the building permit can be granted or not (it depends on local
politics).

Figure 4. Ijsselmij Wind Farm.
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D)CONCLUSIONS

Some clear differences have been stated from the Spanish to the Portuguese wind situation.
Wind energy potential has not been assessed in great detail in Portugal, so wind targets
established by the authorities are not very real. This lack of robust information about wind
energy in Portugal can be the reason of the non-existence of a national wind industry as well
as the lack of national R&D programs in support of wind technology developments. Market
mechanism have not been also optimized in Portugal to promote wind energy, neither special
regimes have been elaborated for wind energy. This market situation is currently under
revisión in order to improve the use of wind into the energy sector. The planning system for a
wind farm is not standardized along the country, the environmental frame where a wind
project can be placed is lacking and no expectations about some changes exist. Summarizing,
the weak points of the Portuguese wind situation comparing with the Spanish one are:
s

Lower wind resources.

8

Insufficient wind data.

° Lack of national R&D programs.
0

Lack of particular wind energy program.

9

Lower premium price for wind power.

s

Lack of promotion programs for national wind industry.

0

Deficient grid infrastructure.

s

Not standardized planning system for a wind farm.

Concerning the comparison of wind energy situation in Spain and The Netherlands, the
position differs. Availability of land in The Netherlands for wind energy projects is a clear
hurdle, so offshore schemes are under analysis to achieve the approved targets. Market
mechanisms are also under correction because the liberalization of the energy market within
The Netherlands has supposed a step back for wind development. Direct subsidies for wind
investments were removed introducing fiscal incentives and stimulating individual wind
projects presented by farmers. This has supposed the decay of the wind energy market in
Holland compared with the situation of previous years. The Government is now assessing
new promotion schemes for wind energy. Lack of coordination on strategic planning between
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provincial and central Governments and a complicated dual permitting system for wind plant
have strangled the wind market development in The Netherlands. A global revisión of this
system is now ongoing in order to accelerate and simplify the preparation period.

The boom of wind energy in Spain is not new, being one of the nations with the fastest
growing wind power development in the world for the past several years. Legal requirements
must be, however, improved into the Spanish wind market. Depending on the área, the
permitting system might include environmental impact studies, local taxes and the
requirement to créate employment. Developers might also have to comply with provincial
laws and regulations imposed by the regional Governments. Wind farm proposals of over 25
MW must have a special central Government authorization, basically aimed at ensuring the
national electricity grid is not overburdened. Besides, when a developer wants to establish
more than one wind farm in one región must elabórate a wind strategic development plan.
This envisages the setting up of factories for wind turbines or their components in order to
créate employment for locáis. Several big foreign companies, including NEG Micon, Bonus,
Vestas, SeaWest or Tomen have managed to find a home in Spain, normally by marrying into
Spanish companies.

But the ongoing wind power boom in Spain has also been promoted by huge advances in
technology, most of which has come from abroad, although transfer agreements have turned
several foreign brands into hybrid.

At the same time, premium prices for wind energy established in 1995 are going to be
maintained into the deregulation of the Spanish electricity market. Thus financial institutions
no longer see wind energy as a risk investment but as a sure venture with guaranteed returns.

Summarizing, the weak points of the Dutch wind situation comparing with the Spanish one
are:
° Lower availability of land.
• Energy market liberalizaron without special consideration for wind energy.
e

Stimulation of individual wind projects in front of collective ones.

e

Promotion schemes focused only on fiscal incentives.

° Wind farms are particularly vulnerable to conservationists.
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• Complicated dual permitting system for wind installations.
ANNEX: THE SPANISH WIND ENERGY LEGISLATION
A.1. SPANISH MINISTRY OF ENERGY
A.1.1. Royal Decree 2366/1994 on electric energy production by hydro and co-generation
installations and other supplied by renewable energy sources.
The National Energy Plan 1991-2000 included, among its priorities, an ¡ncrease in the contribution of
the auto generators to the electric energy generation. The Plan distinguished two activities: cogeneration (contributed to energy savings) and renewable energies (decrease the consumption of
primary energies).
From the double point of view of the energy planning and the avoided cost, it is necessary that the
economic regime takes into account the equilibrium between the project profitability and the cost to the
electric system that will not suppose higher prices.
This Royal Decree regulates the relationship between the operators of this type of energy and the
enterprises that distribute electric energy, and its finality is:
• To develop a framework that clarifies the future of these energies in the energy planning context,
and to fix an adequate price for the energy surplus.
• To allow a proper treatment for the different types of energy.
° To improve the information systems
This Decree regulates the electric energy installations with an installed power equal or lower than 100
MVA. Among other types of renewable energies, it regulates the wind energy.
The installations with a power higher than 100 MW will be regulated by the Royal Decree 1538/1987.
The limit power will be periodically obtained and published and the General Direction of Energy that
will also define the installation conditions.
The request should be accompanied by a memory of the installation, an evaluation of the electric
energy transferable to the public grid. The deadline is fixed in 6 months.
In order to follow a proper pursuit of the energy planning, this Decree creates the Register of
Installations in Special Regime in the General Direction of the Ministry of Industry and Energy.
The inscription of an installation is a prerequisite for the application of that installation to the special
regime. During the first term of each year, the installation owners are obliged to send a memory to the
organization that have authorized the installation. In that memory the following should be included:
0
Electric energy generated
• Electric energy consumed
° Electric energy hand over
• Heat generated by the ¡nstallation
° Consumption of fuels
The connection point will be agreed between the producer and the distribution enterprise. The
expenditures of the installation will be generally by the operators.
The surplus energy could be given to the distribution enterprises of electric energy but never to the
final users.
The producer and the electric company should sign a contract, of at least 5 months of duration,
defining the technical and economic relationships.
In Chapter II of this Decree, the economic regime is explained in detail.
A.1.2. Order 20 December 1995. Aprovement of the regulator basis for the concession of
subsidies inside the Energy Efficiency and Savings Plan, Period 1995-99.
An Order dated on 28 March 1995 had established the regulator basis for the concession of subsidies
to projects of energy exploitation for 1995-99, but the experience has demonstrated the need for a
better determination in the definition of expenditures and investments not able to get subsidies.
In Annex I of this Order the actions that have subsidies for 1996 are described, and inside the
renewable energies, there is one specific paragraph for wind energy
Applications:
0
Wind farms with singular characteristics: difficult access, high costs, and low winds. The subsidy
will be a máximum of 20 MW of the installed power.
0
Individual units for singular applications: isolated systems and low winds.
Evaluation criteria:
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The minimization of the investment costs, the profitability of the project, the environment impact of the
project, previous experiences and the possession of licenses, are among the characteristics that will
be taken into account to concede subsidies.
The máximum subsidy will be the 30% of the eligible costs.
General Conditions:
A distinction ¡s made between investments of less than 100 million pesetas and of more.
For total budgets of more than 100 million of pesetas, the project will contení:
• Memory of the project
° Energy savings
• Budget
• Forecast investments
° Regional socioeconomic impact
• Licenses and permissions
• For total budgets lower than 100 million pesetas the memory will content the following:
• Technical description
• Energy savings
• Budget
0
Forecast investments
A.1.3. Royal Decree 615/1998. Established a subsidy regime and regulates its management
system inside the Energy savings and efficiency plan (PAEE).
The PAEE promote actions directed to reach a more rational use of the energy, among them it should
be pointed out the subsidies given to energy exploitation projects.
The European Commission approved additional economic helps for environmental and energy actions
compatible with the PAEE actions and inside the European Funds for Regional Development.
For 1998, a territorial distribution of the subsidies has been established in order to favor the
Autonomous Communities through the application of objective measurements and the subsequent
transfer of funds.
This Royal Decree establishes the subsidy regime foreseen in application of the PAEE of the Spanish
Ministry of Industry and Energy. The objective of this Plan is to promote the actions for the rational use
of energy and the use of renewable energy sources, fixing the criteria for subsidy concession. This
Decree will be valid for year 1998 and 1999.
This Decree will be applied to the following:
° Wind farms of singular characteristics (difficult access or high costs in the evacuation line) with a
máximum subsidy of 5MW.
8
Installations of 2 prototypes technologically innovative with a power higher than 500 kW.
8
Wind installations for desalination and other special applications.
° Installations with machines of small power (15 kW) and wind-photovoltaic systems.
Additional conditions. Apart from the subsidy request, the following documentation should be
presented:
° Data of wind measurements for a period longer than .... months for wind farms with an installed
power higher than 3 MW, and 3 months for installations with lower power.
° The number of wind turbines, their power and technology should be specified in the project.
° The proper Municipal license should be conceded by the Local government where the installation
will be established
° The distribution company should define the connection point.
Evaluation criteria:
° Contribute to the development of technologies and new markets
8
Technological innovation, or innovative type of application
8
Minimization of investment costs and project profitability.
Máximum subsidy:
If the receivers are small or médium enterprises, the máximum subsidy is fixed in the 40% of the
subsidiable costs. For other projects the limit is fixed in the 30%.
The total subsidy will not exceed the amount of 400 million pesetas.
A.1.4. Draft Royai Decree on production of electric energy by installations supplied by
renewable energy sources, residues and co-generation.
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The Law 54/1997 of the electric sector established the principies of a new model based in the free
competence for the production phase. That Law made that compatible with the fulfillment of other
objectives such as the improvement of the energy efficiency, the reduction in the consumption and the
environment protection. It established a Special Regime of electric energy production.
The special regime has been regulated since 1980 and the present Draft Royal Decree tries to
adequate the functioning of this regime to the new regulation and to the introduction of competence. It
impulses the development of special regime installations through the creation of a favorable
framework that tried to avoid discriminatory situations. A system of temporal incentives is established
for those installations that required so in order to be situated in competence position inside a free
market.
For renewable energy installations, the incentives established do not have temporary limit due to their
higher costs. Those incentives will allow that the contribution of these energies to the Spanish energy
demand will reach the 12% for year 2010 as established in the Law 54/1997 of the electric sector.
The main finalities of this Decree are:
° A regulation development for the requirements and proceedings
° A determinaron of a prime for the installations that use as primary energy the renewable energies,
biomass, biofuels, residues (from the agriculture, livestock or services) and that do not belong to
the special regime.
This Decree regulates the installations with an installed power equal or lower than 50 MW. Among the
renewable energies, it regulates those installations supplied only by wind energy.
The administrative proceedings for the inclusión of an installation in the special regime will be
regulated by the General Direction of the Ministry of Industry and Energy, or by the organisms of the
Autonomous Communities that have competence.
The promoter and the distribution company are obliged to sign a contract of at least 5 years specifying
their technical and economical relationship.
On Chapter IV of the present draft Royal Decree the economic regime is explained. On its article 16
the price of the electric energy delivered is presented in detail.
Article 18 regulates primes for renewable energy installations that in the case of wind energy
installations is established in 5.49 pesetas/kW. The Ministry of Industry and Energy will actualize
annually primes.
Primes for installations with an installed power higher than 50 MW (that uses as primary energy nonconsumable renewable energies, biomass, biofuels or residues) is established in 1 peseta/kW.
A.2. ARAGÓN
A.2.1. Decree 279/1995. Regulation of the proceedings for wind farm installations.
This Decree creates the Wind Strategic Plan that includes the installation of two or more wind farms. It
will be applicable to wind farms with an installed power equal or lower than 100 MWA.
The public or prívate companies interested on installing a wind farm should ask for the approval of a
Wind Strategic Plan to the adviser of Economy. After 6 months a Resolution will be adopted.
The approval of the Wind Strategic Plan will be conditioned by the Royal Decree 2366/94.
Administrative authorization:
The public or prívate entities should request to the General Director of Industry the proper
authorization in order to install a wind farm. This request will be published in the Official Bulletin of the
province.
After 30 days, the following documentation should be presented: 3 copies of the project, a viability
study, an environmental impact study and the project suitability to the Wind Strategic Plan of the área.
When more than one request is presented, the concession will be given to the one that technically
guarantees a better relation between the energy production and the environmental impact.
Six months are necessary to obtain the take off act of the project. Not later than 1 month after the
approval of the project, the entity should make a safety deposit of the 2% of the installation budget in
order to guarantee the fulfillment of the obligation.
The installations should pass an annual revisión by the technical services of the General Direction of
Energy in order to check the fulfillment of the electrical regulation
A.2.2. Decree 93/1996. It regulates the proceedings for the authorization of wind energy
installations for R&D.
Due to the high technological development of the wind turbines during the last decade as well as their
future perspectives, this Decree has been elaborated in order to regúlate the authorization criteriafor
the installation of singular wind turbines that have, as final objective, the research and development.
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It includes the research and development of both technological components of wind turbines and
prototypes.
Singular instailations are those formed by 3 or less wind turbines and with the final objective of
research and development of their technology. The sum of the unit power of the wind turbines of the
singular wind installation should be lower or equal than 5 MW.
The public or prívate entities interested on implement a singular wind installation will have to address a
request to the General Director of Industry and Trade of the Department of Economy with the following
documentation:
• Municipality where the wind farm will be installed
° Affected surface
° Memory explaining the innovative aspects of the installation
• Unit power of each wind turbine
° Foresight production
• Explanation of the electric grid infrastructure
Three origináis of the future project should be presented including the following indicators:
• Objectives that justify the implementation of the singular installation
• The criteria followed to the land selection
• A brief description of the wind resources
° Adaptation of the project to the town planning
° Description of the existing services relative to the accesses and other installations
° Foresight productions
The projects presented will be published in the Official Bulletin of the province.
The take off Act will be given in a máximum term of 6 months. The entity is obliged to make a deposit
of the 2% of the installation budget after one month counting from the date that the authorization is
given.
The installations will have an annual revisión by the technical services of the General Direction of
Industry and Trade of the Department of Economy.
A.2.3. Decree 29 April 1997, number 51/1997. Abbreviated proceeding for the administrative
authorization of wind farms during 1997.
Following the Decree 279/1995, and in order that the installations will have better conditions of
economic viability, this Decree tries to agüe the administrative proceedings.
This Decree will be applicable to the wind farms installations of 1997. The authorizations will follow the
Decree 279/1995, but a reduction in the terms will be applicable in the following:
<• Possibility to present the requests in competence: 20 days
° Documentation presentaron: 15 days
" Public information: 1 month
° Reports emission: 1 month
" Resolution from the General Direction of Energy and Trade: 1 month.
A.3. CANARY ¡SLANDS
A.3.1. Order 14 March 1996. Regúlales the access conditions of the wind generators ío the
electric grid of Canary Islands.
The Energy Plan of Canarias (PERCAN) was approved in 1990 and had as one of its objectives the
promotion of renewable energies. The positive technical and economic results of the actual wind
energy installations have favored an interest in the promoters and a normative ís necessary in order to
guarantee the supply of this energy. This Order will be applicable to all the wind farms connected to
any of the public electric grids of Canarias. The máximum wind power could not exceed the 65% of
the transformation power installed. The Advisor of Industry and Trade of the province will annually
actualize the valúes of the máximum electric power.
The máximum wind energy power could not be higher than the following valúes:
Peak hours
Plain hours
Isiand
Valley hours
112.8
Gran Canaria
96,5
80,0
Tenerife
El Hierro
La Palma
La Gomera

97,5
0,4
3,7
0,9

76,3
0,4
2,8
0,7
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LanzaroteFuerteventura

17,8

12,7

7,6

The electric protections of the wind farms will allow the elimination of the possible defects; these
protections are classified ¡n 3 levéis: Level I, wind turbines protections; level II, wind farm protections;
level III, interconnection point protections.
For those projects with an installed power equal or higher than 5 Mw, a stability study should be
presented as a requisite for their approval.
The wind farm should have a preventive plan for maintenance and stocks in order to guarantee the
availability of the installation.
The exploitation conditions of the wind farm will be reflected in a document calied Protocol that will be
part of the supply contract. That document will regúlate the functioning conditions between the electric
enterprise and the entity exploiting the wind farm.
The control system of the installation will be fixed taking into account the size of the electric system
and the power and characteristics of the wind farm. Three grades of exigency are established: grade
A, control by the promoter; grade B, exploitation control by the promoter and pursuit by the electric
enterprise; and grade C, control and pursuit of the installation by the electric enterprise.
The wind farms should reach mínimum efficiency levéis and they will depend on:
• Wind energy objectives of the Renewable Energy Plans, Energy Plan of Canarias and National
Energy Plan
• Wind turbine output
• Wind characteristics of the área
• Location of the nearest wind farms
A máximum term of one year is established for the preparation of the wind farm. Depending on the
central size, this could be made in 2 stages, one provisional of 3 months and then the definitive one.
The General Direction of Industry and Energy is authorized to modify the limit valúes of the máximum
electric power. The owners of the electric grid are obliged to present a report each trimester to the
General Direction of Industry and Energy with all the alterations produced.
A.3.2. Order 7 July 1997. Modifies the order of 14 March 1996.
The máximum wind power connectable to the electric grid could not be higher than the valúes
expressed in the following table:
Island
Plain hours
Vaiiey hours
Peak hours
Gran Canaria
96,5
112.8
80,0
Tenerife
El Hierro
La Palma
La Gomera
LanzaroteFuerteventura

97,5
0,4
6,6
0,9
236

76,3
0,4
5,6
0,7
192,2

55
0,3
4,6
0,5
148,0

A.3.3. Order 9 May 1996. Calis for the assignation of wind electric power connectable to the
electric grid.
The máximum total power will be of 18.4 MW for Gran Canaria and 22 MW for Tenerife.
The promoters of wind farms should present a Wind Energy profit Plan in a technical document
including:
- The integration of the proposal in the regional wind energy plan.
- The proposal affectation to the nearest wind farms
- Economic viability of the plan
- Technological contribution
- Environmental impact
A.3.4. Order 20 August 1996. Creation of the Register of production installations in Special
Regime.
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The owners of the installations located in the Canary Islands interested to be included in the regime
established in the Royal Decree 2366/1994, should address a request in order to be included in the
regime regulated under this Order.
The inscription in the Special Regime implies the inscription in the General register of the Spanish
Ministry of Industry and Energy.
A.4. CASTILLA Y LEÓN
A.4.1. Decree 189/1997. Regúlales the proceedings for the authorization of wind energy
installations.
This Decree regulates the authorization proceedings for wind energy installations. The experimental
and investigaron installations are excluded unless they are located in a protected environment área,
have more than three wind turbines, or their installed power is higher than 100 MW.
Two types of proceedings are distinguished: authorizations given to instaliations that are judged within
a competitive framework and those, like demonstration projects, which do not opérate in a competitive
scene.
General dispositions:
This Decree regulates the proceedings for the authorization of wind energy installations as well as
their technical and environmental conditions. It regulates both the wind farms and the wind turbines.
The permitted location for the installations is the industrial and the non-urbanisable land. Municipal
activity licenses would also be required.
Administrative authorization for installations judged within a competitive framework:
A Request should be addressed to the territorial service of the Ministry of Industry, Trade and Tourism
of the province where the wind farm will be installed. The request should include: a) an explanatory
memory, b) the electric installation project, c) the estimated budget, d) a technical-economic study.
The deadline to present a proposal is fixed ¡n 1 month after its publication in the official Bulletin of the
región. After that, the complete documentation of the project should be delivered in the following
month.
The preparation of the installation will be made in two phases, one provisional and after the definitive
one. The titular of the administrative authorization is obliged to inform during the first term of each year
and to authorize the personnel of the Ministry of Industry to check the installation.
Administrative authorization for wind farms that do not opérate in a competitive scene:
The entities interested on installing a wind farm or an experimental wind turbine, and those destined to
auto-consumption without connection to the electric grid located in a natural protected área, would
address a request to the Territorial Service of Industry, Trade and Tourism.
Comrnon rules
Once the activity is finished, the land should be restored and the installation removed by the
installation owners.
A.4.2. Law 3 December 1996. Creation of the Regional Energy Entity of "Castilla y León".
The National Energy Plan (PEN) estabiishes the basic action lines for the Spanish energy policy for
the period 1991-2000 giving more importance to the Energy Savings and Efficiency Plan (PAEE).
Taking into account those plans, the Regional Energy Plan of Castilla y León recommended some
actions directed both to improve the efficiency inside the European Community normative in energy
and environment and to créate a Regional Energy Entity.
The creation of the Regional Energy Entity provides a dynamic and agüe instrument to develop the
energy policy. Its main objective is to impulse the realization of initiatives for investigation, study of the
energy technological actions including the renewable ones. Its main functions are:
o To develop programs to promote the renewable energies use
° To promote a better profitability of the regional resources
° To elabórate reports to recommend the application of certain energy technologies in the different
economic sectors.
° To consult other public regional entities on energy planing, rational use of energy and renewable
energies
A.4.3. Decree 13 February 1997, Regulation of íhe Regional Energy Entity of Castilla y León.
The Law 7/1996 created the Regional Energy Entity of Castilla y León as an instrument for the
management of energy actions that contribute to the industrial and economic development of Castilla
y León.
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This Decree approves the regulation of the Regional Energy Entity of Castilla y León defining ¡ts
organizaron and its juridical and patrimonial regime.
A.5. GALICIA
A.5.1. Decree 6 July 1995. Regulates the wind energy use.
The Government of Galicia has as main objectives the exploitation of renewable resources following
the directives of the European Union and the National Energy Plan. Among its príority activities are the
implementation of wind farms that have as direct consequences the diminution in the consumption of
conventional energies as well as a positive impact in the environment.
General dispositions:
This Decree regulates the criteria to authorize the wind energy installations with an installed power
equal or lower than 100 MVA.
This decree defines the "Wind Strategic Plan" as the implementation of 2 or more wind farms and the
assistance industry created.
The entities interested on install a wind farm should address a request to the advisor of industry in
order to approve a wind strategic plan. He will give a resolution in a máximum of six months.
Administrative authorization:
The public or prívate entities interested on installing a wind farm should address a request to the
Adviser of Industry and Trade of Galicia. This will be published in the official bulletins of the province
and of Spain.
After one month the following documentation should be presented to the advisor of Industry and
Trade: a) three origináis of the project, b) technical-economic study, c) environmental impact study, d)
project suitability to the Wind Energy Plan.
The projects will be published and after twenty days, and during the following 2 months, the province
delegation will make an expedient. This expedient will be sent to the General Direction of Industry that
will give a resolution in 1 month.
The entity is obliged to make a deposit of the 2% of the installation budget in order to guarantee the
obligations.
A.6. BALEARES
A.6.1. Decree 11 February 1993. Regulates the economic helps for energy saving and
diversificaron of renewable energy.
The economic helps could be asked by prívate or public entities for investments in energy saving and
diversification using renewable energies.
Requests should be addressed to the General Director of Industry. They have a limit of 40% of the
investment and the máximum amount given is fixed in 10 million pesetas. This percentage will vary
depending on the economic and social interest of the project, the energy savings, the innovative
aspects of the project and its environmental impact.
The General Direction of Industry will analyze the requests and the advisor of Industry and Trade will
give a resolution. Economic helps will be given once the project is executed and the benefician/ should
request it with a justification of the investments done.
A.6.2. Decree 51/1994. Regulates the concession of economic help in environmental protection
and energy saving.
In this Decree the projects including environmental protection and energy savings are included.
In annex 1 of this decree the evaluation criteria is expressed in detail.
A.6.3. Decree 11 July 1997.
Annulment of the following dispositions:
° Decree 137/1994 that regulated the concession of economic helps in environmental protection and
energy savings.
0
Decree 10/1993 that established the economic helps for the energy savings and diversification as
well as the profit of renewable energies.
A.7. NAVARRA
A.7.1. Decree 125/1996. Regulates the implementation of the wind farms.
In one of its dispositions, this decree authorizes the Government of Navarra to suspend the
negotiation of wind farms in order to examine the energy sector in Navarra.
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A.8. ANDALUCÍA
A.8.1. Decree 12 December 1995. Environmental impact.
In the annex of this decree the wind energy installations with a nominal power equal or higher than 1
MW are included. They should fulfill at least one of the following conditions:
• The total surface of the installation should be higher than 1 hectare.
° The project should consider all the necessary subsystems to obtain electric energy (interior lines,
transformation centers..) as well as the rest of necessary installations (roads, civil works)
A.8,2. Decree 5 June 1990. Creation of the Andalusian Institute of Renewable energies
The Andalusian Institute of Renewable Energies has been created as an administrative service, it is
located in Almería and its main functions are:
° To promote the investigation of techniques for rational use of energy, and in particular those related
with solar and wind energy.
• To particípate, with its own installations and staff, in investigation projects.
° To organize specialization courses.
The Director of the Andalusian Institute of Renewable Energies is obliged to make a concrete activity
program, an annual memory with the management of the Institute and a budgetary plan.
A.8.3. Decree 30 April 1996. Environmental protection. Regulation of the Environmental Report.
The prevention environmental system, established by the Law 7/1994 of environmental protection, is
based on 3 instruments:
° Evaluation of the environmental impact. That follows the regulations of the European Community
and of the Spanish Government. This is used for the assumptions of high transcendence.
e
Environmental qualification. Destined to the activities of fewer incidences and with transcendence
limited to the local área.
° The Environmental Report. Regulated under this Decree.
This instrument is applied in order to avoid the possible environmental effects due to actions with a
transcendence that generally exceed the local boundary and with certain characteristics that counsel
the Local Administration intervention.
The Environmental Report is obligatory and is a prerequisite to obtain all the licenses and permissions
necessary to the functioning of any kind of action.
Wind energy installations with a nominal power between 300 kW and 1 Mw are included in the annex
of this Decree. The installations excluded ¡n this annex, are those with a nominal power between 300
kW and 1 Mw but with a rotor surface inferior to 750 m2.
The nominal power is the one corresponding to the installation with "standard" wind conditions
adequate to the site considered.
A.8.4. Order 24 April 1997. Regulatory rules for the concession of economic helps of the
Andalusian Program for Promotion of Renewable Energy installations for 1996-98 (Prosol).
This Order regulates the subsidy concessions that are given through the Andalusian Program for
Promotion of Renewable Energy Installations for the period 1996-98.
The installations that could apply for these subsidies are those located in Andalucía including one of
the following types: solar thermal, solar photovoltaic, wind energy and mixed installations.
The wind energy installations should have a mínimum installed power of 100 We.
Criteria applied in the concession of subsidies:
The public helps are not given in real market prices but on the recognized energy price (CER). This
price does not include the VAT ñor any other taxes.
In order to determine the CER the following criteria will be applied:
° Energy contribution
° Quality and guarantees
0
Architectural integration
° Social interest of the project
° Innovative contribution of the project
0
Environmental improvement
Quantify of helps:
The máximum helps for the wind energy installations are 1,500 pesetas/Wp. In the case that the
beneficiary is an enterprise the help will not exceed 100,000 ECU.
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The concession of these helps through the Prosol program ¡s compatible with any other public help.
Collaboration entity:
The Andalusian Society for the Energy Development (Sodean S.A.) has been designated as the entity
in charge of the delivery and distribution of the public funds.
After sending the request a resolution will be made by the General Direction of Industry, Energy and

Mines.
The beneficiary obligations:
• To make installation in the way and terms established
• To justify to the collaboration entity the realization of the installation
• To allow checking actions to the collaboration entity
° To communicate the collaboration entity the obtention of any other helps.
A.8.5. Order 16 May 1997. Subsidies given to investments on infrastructure and equipment.
This order regulates the concession of economic helps that could be obtained by investments on
renewable energies, energy efficiency and rural electrification.
The activities that could have a subsidy are those regarding the installation, restoration or enlargement
of energy installations based on renewable energy sources. The máximum power could not exceed 25
MVA.
The subsidies will be given to installations with a total investment higher than 75 million pesetas. The
subsidies given will not exceed the 30% of the investment and the limit is fixed in 200 million pesetas.
The investments. that would ask for these subsidies are those inside the period January 1997 to
December 1999.
Subsidies regulated under this Order could not be of an amount that, together with other public helps,
exceed the 50% of the activity cost.
A.9. LA RIOJA
A.9.1. Order 31 May 1996. Subsidies given for the promotion of alternative energies for rural
electrification in isolated áreas.
This Order regulates the concession of subsidies for rural electrification through installations of solar
or wind energy.
The beneficiaries could be of 3 types:
0
Permanent residents. The limit subsidy is fixed in the 80% of the total investment, with a máximum
amount of 600,000 pesetas.
• House owners that have made rehabilitation works. The limit subsidy is fixed in the 50% of the
investment with a máximum amount of 200,000 pesetas.
° Cultural entities. The limit subsidy is fixed in the 70% of the investment with a máximum amount of
350,000 pesetas.
The requests should be addressed to the General Direction of Industry, Promotion and Labor.
A.10. EXTREMADURA.
A.10.1. Law29 May 1997. Environmental protection
This Law reguiates the fiscal measurements on production and transport of energy that ¡mpacts the
environment.
The wind and solar energy installations are not included under this Law unless they affect seriously
the environment. In its final disposition, it is remarked that the amount collected by taxes will be partly
destined to make programs for the improvement of renewable energies.
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2. EX1STING WIND PARKS IN QPERATION EXPERIENCE

In this Work Package, a study of opinión about wind energy is been realized. To perform the
methodology, to distribute the questionnaires and to analyze the results, CIEMAT have
collaborated with ESCARIO&ASOCIADOS, and CARM have collaborated with ICSA.
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Cieza 's view
The goal of the opinión study has been the same than the Work Shop, Cieza, but the results
have been compared with the results in another municipalities of the same size, and with the
rest of the región.
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2.1

QUESTiONNAIRES CQMPILATIQN AND DiSTRIBUTION.

A)BACGROUND AND OBJECTIVE

CIEMAT, (Technological and Environmental Energy Research Center), is involved in a
Project that the European Union Commission is conducting on Wind Energy Installations in
various European countries.

The project covers all relevant subjects such as viability and future perspectives of an specific
Wind Park which, as part of the project, is being built in each of the participant countries.
In Spain, this Wind Park is being built in the Autonomous Región of Murcia, specifically in
the City of Cieza.

The Local Official Institution responsible for this project is "Consejería de Medioambiente,
Agricultura y Agua de la Comunidad Autónoma"(The Office for Environment, Agriculture
and Water of the Autonomous Región of Murcia).

One of the most important objectives of this project is to know the public's attitude towards
Wind Energy, and thus determine if the feeling of those communities located cióse to the Park
is "yes, as long as it is not in my back garden".

In order to cover this specific task CIEMAT has requested "ESCARIO & ASOCIADOS" the
design and co-ordination of an opinión study on the fore mentioned subjects.
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B) INFORMATION ÁREAS

The specific objectives or the information áreas covered have been:
3

To know the public's, from the Región of Murcia, general opinión towards Wind Energy.

• To establish the level of acceptance or rejection towards the Wind Park in this región,
specifically in the selected cities (Cieza), as well as in the populated áreas closest to it
(Abarán).
0

To specify the main advantages and disadvantages of the proximity of the Wind Park from
the general public's point of view (attitude: "yes, as long as it is not in my back garden").

° To find out the attitudes of the Environmental Associations towards Wind Energy, and
particularly towards Wind Parks.

0

s

National Associations

s

Local Associations

To specify the general attitudes of the participants in the seminars carried out in Cieza
(Murcia) on the subject of Wind Energy and the new Park.

C) METHQDOLQGY AND SAMPLE

C.1)

Objective people

We have defined various types of objective people to be studied.
3

People in general, residents in the región of Murcia.

0

Residents who live near the Park (excluding those residents in the city where the Wind
Park is being built)

0

Residents in the city where the Wind Park is being built.

0

Local and National experts

e

Environmental Associations (local and national)

@

Local Authorities

° Attendants to the seminars on Wind Energy carried out in Cieza
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I.-OBJECTIVE PEOPLE

CCAA,:
General popuiation, Región
of Murcia
Nearby locations:
Abarán / Ascoy

Residente of Ciezs:
\
" General popuiation
j
• Local Authorities
j
0
Environmental groups
' Seminar attendants

C.2)

Sample

Target

Methodology

Sample

of Personal street interviews

500 interviews

Personal street interviews

150 interviews

ResMents of locaíion where the Park is Personal street interviews

150 interviews

General

popuiation

-

Región

Murcia
Residents near by ífae Park

being built
Environmental Associations

Semi structured interviews

National

2 interviews

Locáis

2 interviews

Local Auíhorities

Semi structured interviews

Seminar attendants

Personal

interviews

filled questionnaires
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C.3)

Description of the methodological techniques.

Street personal interviews:
Professional interviewers asked questions using a previously structured questionnaire. This
questionnaire included various different answers, to chose from by the interviewee as the
most suitable answer. The approximate duration of the questionnaire was 8 to 10 minutes.
Personal interviews self-filled questionnaires:
Using the same questionnaire as before, and adding some instructions to enable the
interviewee to ful in the questionnaire without the Ínterviewer's help.
Semi-strucíured interviews:
A Specialized Analyst, using an open questionnaire carried out the interview. The
interviewees were experts or people with a specific relationship on this matter so that the
interviewee could express freely his/her opinión on the subject being researched. The
approximate duration of the interview was 20 minutes. The interviews were carried out in
person and by telephone.

GENERAL POPULATION REGIÓN OF MURCIA

More than 200.000
From 100 to 200.000
From 30 to 100,000
From lOto 30,000
Lessthan 10.000

158
/S
79
138
47

32%
16%
16%
28%
9%

les
Fernales

247
253

49%
51%

18-24
25-34
35-44
45-54
55-84

85
130
114
95
76

17%
26%
23%
19%
15%
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NEARBY POPULATION (ABARAN AND ASCOY)

i 00%
Male
Pernales

75
75

50%
50%

18-24
25-34
35-44
45-54
-55-64

23
45
41
28
13

15%
30%
27%
19%
9%

POPULATION RESIDENT IN (CIEZA AND ITS COUNCIL)

Males
Pernales

73
77

49%
51%

18-24
25-34
35-44
45-54
55-64

oo

25%
29%
22%
9%
15%

44
33
13
22
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D) RESEARCH TEAM

The design and co-ordination of this research corresponds to the firm "ESCARIO &
ASOCIADOS", and the fieldwork was granted to the local firm "ICSA". Each firm's
corresponding tasks are summarized as follows:

ESCARIO & ASOCIADOS'S PARTICIPATION:
0

General design and co-ordination of the whole research process

e

Design of the questionnaires (cióse personal questionnaire and Discussion guide for the
informative interviews to experts), applying the guidelines and main objectives performed
by CIEMAT and CARM.

a

Sample design and distribution:

e

To choose samples and distribute them by units of sampling

• To distribute samples by demographic criteria (gender, age, and number of residents).
s

Carry out informative interviews (Environmental Associations and Local Authorities)

0

To obtain crossed charts needed for the analysis

• Final data analysis and final results report

ICSA'S PARTICIPATION:
° To carry out all cióse personal interviews following the design and structure of "ESCARIO
& ASOCIADOS":
9

To the general population residents of CC.AA.

s

To the population resident nearby the park

3

To the population resident in the same council town as the park.

• To the attendants to the seminars which took place in Cieza.
0

To valídate the completed questionnaires and verify that the answers are coherent
(following the technical specifications given by ESCARIO & ASOCIADOS)

e

To transíate the completed questionnaires into computer registries and créate a standard
computer data file.
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2.2 ANALYSIS OF THE INFORMATION COLLECTED

A) SOCIAL DEMOGRAPHIC DESCRIPTION OF THE SECTORS INTERVIEWED
A.1)

General population of the Región of Murcia

THE REGIÓN OF MURCIA
The región of Murcia is characterized for having an important proportion of its population
dedicated to service providing (18% of employees have non clerical jobs).
In comparison with other sectors interviewed, the whole of the región of Murcia has a smaller
number of farmers and a higher number of skilled workers or free-lance professionals, this is
due to the fact that it caters for most of the weight of the big towns of the Región.

Regarding its qualification, the mean of the región is higher than the existing in Cieza and
Abarán/Ascov. This is due to the same factor as above, the importance of the Service Centers,
like Lorca, Alcantarilla, etc, which have been a proportion of the sample that represent the
whole of the región.

However, the presence of young population (18 to 24 years) in the whole of the región is
considerable lower than in the rest of the towns included in the research.

A.2)

Popuiatlon residen! nearby the park.

ABARAN AND ASCOY
The locations of Abarán and Ascov show a social demographic structure more appropriate to
those locations with a higher population of farmers.

From all four sectors interviewed, those two locations are the ones with the highest social
passive class, 39%, comprising of people out of work, housewives and pensioners.

It is also the sector with the smallest percentage of people with higher level in education (9%,
in comparison with a 21% in Murcia, 19% in Cieza and a 70% of the attendants to the
workshops).
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However, the age distribution does not differ in respect to the total, so there is no significant
difference in relation to this distribution.

A.3)

Resident of fhe city where the park is being built.

CIEZA:
Cieza has a similar professional structure to the sample of Murcia, the only difference resides
that there are more free-lances and farmers.

Cieza stands out for its population with a higher level in education, being this cióse to the
20%. Regarding age structure, Cieza shows a pyramid like shape age structure, which is
considerable younger than the one in Murcia.

More than the 50% of its population is younger than 34 years and only the 23% falls between
45 and 64 years (in comparison with the 42% and 35%, respectively, in the región of Murcia).

A.4)

Attenclants to the seminare in Cieza

Compared to the rest of the sectors interviewed, the attendants to the seminars were the most
diverse ones.
These are people with very specific social demographic characteristic, which can be put
together for their interest in the subject.
8

Attendants were mostly men, 80%.

8

Around 60% were aged between 18 and 34.

• More than 70% of them had a higher level of education
e

More over, 45% of them were free lance professionals (working for themselves or for
others).
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B) PEOPLES ATTITUDE TQWARDS ELECTRICITY
B.1)

The Environmental Impact of Electricity Production

Among the people of the Región of Murcia there is a high level of consciousness regarding
the impact that Electricity production has on environment.
0

90% of them think that electricity production is having some kind of impact on the
environment.

0

This opinión goes in inverse proportion to the distance from the wind park, which reaches
its lowest level in Cieza (location where the wind park is being installed) nearly 40% of
the population think that the production of electricity has no impact on the environment.
86

61

39
i::-:;';":;:: v

H i t has an impací
ü i t has nof impacf

:|:í:

Total REGIÓN

Abarán / As coy

The previous fact does not go in accordance with the data extracted from the population of the
región of Murcia which has the same socio-demographic characteristics as Cieza, where these
percentages go up to the 73%.

Older people, people with a lower level of education, and field workers, are the least
concerned about this fact, however, the level of perception about environmental impact never
falls below 73% of the total population (except in Cieza)
Has the production of electricity an impact on the
environment?
Total Región

I 10

Nearby locations to Abarán/Ascoy)
Similar to Abarán/Ascoy
Residents Cieza

6,1.

. $ $ •

Similar to Cieza
HYES UNO
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B.2)

Type of Environmental Impact

The biggest environmental impact perceived by the population of the Autonomous Región of
Murcia is the effect that the production of electricity may have on the air (43%), and the effect
on the landscape (7%). There are also some people who think that it has all kinds of impacts
(18%).

In Cieza, this perception is lower than in other locations interviewed, with a 40% of people
who do not know what the impact caused may be. However, the attributed impact on
landscape is significantly higher compared with other locations similar to Cieza:
s

In Cieza the 15% of its population think that it has a negative impact on landscape, against
the 11% of the population of other locations similar to Cieza.

In the locations near the park (Abarán and Ascoy), people think that the impact caused by
electricity production affects only on air (79%) and hardly affect other áreas (water, noise,
etc). Whereas the rest of locations similar to Abarán and Acoy, with a population of 10,000 to
30,000 inhabitants, think that the impact is more spread out into different áreas.

Attendants to the seminars concentrated their comments only on wind energy, saying that they
still do not know what the environmental impact will be, other than the obvious spoiling of
the beauty of the landscape.

w Type of impocí thaf thegenerafion of elecírictty has.
Total
Región

Noise pollution

Locaíions Population Attendants
Nearbv
Residente Seminars

2,7

5,3

2,3

Environmental pollution

6,8
42,6

78,7

28,7

6,8

Water pollution

12,0

3,3

7,3

2,3

Landscape spoiling

7,6

0,7

14,7

20,5

All of the previous

17,8

0,0

5,3

6,8

Do not know

13,2

14,7

38,7

61.4
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C) WIND ENERGY
C.1)

General Acceptance of Wind Energy

Nearly 95% of the general population of the Región of Murcia agree that it is a good idea to
genérate electricity by wind.

However that percentage lowers to 8% when talking about changing some of the already
existent conventional installations for Wind Energy Parks, with a 10% who still do not have
an opinión on the matter.

Wind energy in
general

Partial

95
i

:I i
i

substituíion of!
conventional
stations
ÜAgree HDisagree DWiíhouí opinión

There are no important changes to be mentioned in all of the other locations searched,
regarding the general population of the región, other than the obvious backing up of the the
attendants to the Wind Energy seminars.
Partid substitution of Conveníiond
Instdlalions by Wind Parks

'Wind Genercsied t nergy
Cióse by
locations
(Abarán/Ascoy)

Cióse by
iocations
(Abarán/Ascoy)

Residents of
Cieza

Seminar
attendants

H

Residents of
Cieza

mmmmsm

Seminar
attendants

F
1 Agree HDisagree D No opinión
ÜAgree HDisagree • No opinión
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C.2)

Acceptance of a Wind Park cióse by

Regarding what type of installation is preferred if it should be built cióse to their own city, the
94% of the people interviewed choose a wind park.
0

Locations near the new Wind Park show a less preference for wind parks, but do not reject
them completely.

• From all locations affected by the new park, people attending the seminars were those who
showed more preference towards wind parks.
•á
Total Región
ear by locations K(Abarán/Ascoy) \
R esidents (Cieza i
Seminar
Attendants k

18

7S

83

í

í

91

HWind Park • Con ven ti on al Stafion EDNo preference

The locations affected by the new Wind Park show a less favorable attitude than those
compared with of the same size.
• 79% of the population in Abarán/Ascoy prefer this type of installation, in comparison with
other locations of the same inhabitants where that figure falls to 8%.
° The 83% of Cieza population prefer a wind park, which compared to other locations of
30,000 and 10,0000 inhabitants is 99%.

Cióse by (Abarán/Ascoy)
Rest of the county 1 0-30.000 •L~
inhabitants)
Residents of (Cieza)

m zm m -i

Rest of the county 30 a 100.000
inhabitants.

HWind park ÜConventional Installation DNo preference
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Less educated people or people with less access to information are the sectors which seem to
prefer conventional installations:
• 32% of which are farmers, 20% pensioners, 20% of people with very low level of
education or none at all.
Therefore, if we examine thoroughly the 17% of the population of Cieza who prefer a
conventional installation to a wind park, we reached the conclusión that:
• 70% of people who prefer conventional installations are people with primary education or
less.

C.3)

Reasons for preferring Wind Parks

The Environmental valué is the main reason for preferring wind parks to other means of
energy sources:
0

Most of the people who chose wind parks as a source for generating energy near their city,
did it due to the fact that they are less pollutant than other, more conventional, sources of
generating energy

Less poiiutant

161

jlfi'-'-ffii!^

90

Generales empioymersí
Gsneraíes more energy
More up-to-date
|14

Safeíy
Other reasons

]20

Don't know

3 30
0

10

20

30

40

50

60

70

80

90

DTotal Región ÜCIose by locafions üÜResidenís CDSeminars
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The environmental valué provided by Wind Parks is more appreciated when the level of
education of the individual is higher:
• The 89% of the total population of the región are freelance professionals, and the 75% are
people with high education. These two sectors are between those who appreciate more the
environmental valué of the Wind Park and choose this type of electricity generating
source.

But this fact also goes in direct proportion with the proximity to the park:
e

From 10 people interviewed in Abarán/ Ascoy and in Cieza, 8 to 9 think that the less
pollutant factor is the main reason for choosing a wind park, whereas for the rest of the
región this figure falls to 3 to 5.

We have take into account that in locations similar to Abarán, (10,000 a 30,000 inhabitants)
the most frequent answer is: "I do not know why it is better " (51%).

C.4)

Reasons to prefer conventional installations

The reasons given for preferring conventional installations are that "they genérate more
energy" and also for "security reasons" (but we understand by security, to ensure the supply
of energy, and not the security of the installations as such).
Less pollutaní n

13

319

Generales more employmení135

Generales more energy 0
•te- 316

Security
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3 61
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D) ENVIRONMENTALIMPACT OF WIND ENERGY
D.1)

Environmental Impact of Wind Energy

• 72% of the population of the Autonomous Regions of Murcia think that it is possible to
build a Wind Park without affectmg too much the environment or the landscape of the
región.
e

This percentage is a fraction higher in the locations near the new park and also among the
attendants to the seminars.
72

Total región

Z&

-

by locations

22

78

-

Residents

76

24

77

23

-

Seminars

20

40

60

100

80

120

• It is possible fo build without affecfing ü l t is not possible

The impact on landscape caused by other installations (Industrial Platforms, Sky-scrapers,
Motorways, etc.) is considered to be worse than that caused by a wind park, however, nearly
one third of the well informed people (attendants to the seminars held in Cieza), think that
both impacts are as important.
Compared ío other human consiructions, the
Environmental Impact of the Wind Park on L andscape is:
\More important llLess important SBoth equally ¡mportant

Total Región

• |
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D.2)
e

The Noise Level of Wind Parks

People believe that the noise generated by wind parks will be very low, 43% of the general
population of Murcia think that the noise will be as a whisper.

s

This percentage goes in proportion with the profession and level of studies of the
individuáis. Pensioners believe this fact the most (63%), followed by people with primary
education (52%).

0

The opinions of the residents of Abarán and Ascoy, locations near the park, do not differ
much from the rest of the general population's opinión.

• However in Cieza, the idea that the noise generated by the park will be like a whisper,
reaches a 60%, being a 52% in the rest of the locations with the same number of residents.
• Among the seminar attendants the idea of the noise being a whisper falls considerably to
(32%), where other options of higher level of noise are more mentioned.

•xpedotions ab©ut f he leve! of nQise
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D.3)

The importance of the visual impact of the wind park

• Most of the people interviewed generally do not find the visual impact of the park too
important, and the further the park is the less importance is given to the visual impact.
e

61% of people interviewed from the Región of Murcia do not mind if the park could be
seen from their homes, and 71% do not mind to see it from where they stroll, and 98% do
not mind to see it from the road.

0

People from Abarán/Ascoy gives more importance to the fact that the park could be seen
from their homes but no so much if they can see it from other parts.

s

Residents of Cieza care a portion more about seeing the park from their homes, but as a
whole, the difference in opinión is not very relevant.

3

Furthermore, in both cases, the difference in opinión is higher due to the location size
rather than to the park proximity, since the importance of seeing the park becomes more
relevant, the smaller the number of residents of the location.

Finally, we should point out that attendants to the seminars show a quite significant
indifference towards this matter, (70% don't know or don't answer the question), this is
possibly due to the technical relationship they bare with the park, they do not worry about the
effects of the park.

Total of the Región of Murda
How imporfanf is if for you to see fhe park.

From your home
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TU Locotions nearbv( Abarán/Ascov)
How important is it for you to see the park ...
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Residents of Qeza
How important is it for you to see fíie park...
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Attendants to the seminars
How important

is it for you to see the park....
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E) BENEFITS OF WIND ENERGY
E.1)

The possibility to genérate Local Employment

There is some expectation about the possibility that Wind Parks could be an important source
to genérate employment: Opinions spread in the same proportion from those who think that a
Wind park will genérate local employment and those who think the opposite.

45% of the population of the Autonomous Región of Murcia think that Wind Parks could
genérate local employment, although among attendants to the seminars this figure falls to
34%.
s

In Abarán and Ascoy this expectations are much higher, being confident that the Wind
Park will genérate local employment (60%).

0

These expectations in Cieza are lower than in Abarán (44%), but still higher than in other
cities with the same number of residents (38%).

• By Sectors: skilled workers (57%), unemployed (55%) and those with primary studies or
less (52%), are the sectors with higher expectations on employment.

Do you think that Wind Parks could become an important generating source of
local employment?...

Total Región

Nearby locations
(Abarán/Ascoy)

Residents of Cieza

Seminar attendants

• YES I N O EDON'T K
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E.2)

Other Benefits provided to the Community

The general population of the Autonomous Región of Murcia think that, apart from
generating employment, wind parks will actívate the economy as a whole (22%), and will
have many other benefits which are not specified (26%).

Residents of Abarán and Ascoy expect also that the wind park will have the potential of
tourist attraction (39%).

The 22% of Cieza population think that the construction of this park will improve the
infrastructure of this location.

Benefit to fhe Comimunifv
Apart from the creation of employment, doyou think a Wind Park nearyour city
willprovide the community with other benefits?...
DTotal región
10 Abarán/Cieza
H Cieza
ÜSeminars

115

None

11 ¿
^22

More economic
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11 a

13 8
j
|5

More industry
_
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infrastructure
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122

|5
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13 9

1 >,W

-
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\»

Í
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i

i lü
Don't know
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Z113
y^:^:-::V^\[yy<
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F) OFFICIAL SUPPORT TO WIND ENERGY
0

Most of the population from the Autonomous Región of Murcia agree with the concession
of official grants for this type of projects, 9 out of 10 people think that it is good or very
good.

9

In the locations affected with the construction of the new park, the opinión is still in favor,
but the opinión changes from very good to good only.

Do you think is good to obtain official support to promote this
type of energy?
36

Total Región
75

Nearby locations
Residents of Cieza

llllllllgsliillllllllllll
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20
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100
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s

Local authorities cióse to the wind park of Cieza are completely in favor of the
development of this type of installations in their county towns

0

Introducing a sweeter picture of the project for its presentation.

e

The effect on landscape has revealed an adverse reaction higher than initially expected,
however under the point of view of the local authorities, this adverse reaction has not been
detected in the population.

e

There are already proposals to extend the existing park, as well as an interest shown by
resident of locations near Cieza to install new parks in their territories.
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H)ENVIRONMENTAL ASSOGIATIONS

• The general position on renewable energies is positive, as a less harmful alternative in
what is regarded as unnecessary consumption of energy. These are the best options out of
a problem with a difficult solution.
s

However there are two different positions in regard to the consumption of energy.

RADICAL POSITION

MQDBRATBÜ POS ni OH

Generd occeptcnce to generare cnd
consume energy to mantan
(not
increcse) our stcndcrcte of living, but
redudng obusive a unnecessay
oonsunrption,
Progressiveiy,
chcnge
di
non
renewoble energes for decn energes
(never ocldng decn energes to non
renewoble energies)

0

Rejecfion of di unnecessay energy
oonsunrption (referring to nealy di the
living oonforts) os they ore thought to
be a woste of energy
Reduotion cnd el ¡ni noli on of todoy's
non renewable energy souroes, cnd
substitutethemfor decn cnd renewctole
energes neededtosurvive.

Environmental Associations manifest themselves in different ways, depending on the
proximity to the event.

• Regarding wind energy, national associations genérate speeches and public opinión as they
have better access to media, whereas local associations work more on the spot, trying to
be part in decisión making through demonstrations and political pressure.

Place of adivity

Atílvity S ecf or

Nationd

i cfed/s tic Generala)

LOCO

Pditiocí definitíon

Effect
Genérate opinic-n
Speech
Suggestions

Acnon td<ina
i niti Q>ives
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Local Environmental Associations in favor of wind energy, linked to major national and
intemational associations play an important role in giving "on spot" and practical views to
National Associations which have a preconceived position in such matters.
They also intervene between local associations to try to avoid flows of adverse reactions
towards this type of energy sources.

Associations

They demcnd fran locd authorities to
estcüisb a asteria es to where these
Wind Paks shouíd be dlowed to be
bulit toking ínto aooouní the impací on
the environment ond loncfeocoe

9

They intervene in the negoiive reaefion
origjnated by the locd environmentcl
cssodaiions, outing ond hiking gr oups

Local environmental associations non-linked to national associations believe that the
construction of wind parks is an outrage against landscape.

• The lack of a global view together with the lack of information received from the media
about the quantity and dimensions of future wind parks in Murcia, make them adopt a
very negative posture. This is the proximity effect " yes to Wind Parks as long as they are
far away from my city ".
• Local environmental associations proposals:
e

To set up an environmental and landscape criteria to limit the áreas where parks could
be built

e

Institutional arbitrage for Communications about the developing and potential of wind
energy and to back-up the developing of other sources of renewable energy.

o

To gather all future installations in specific áreas of the Región of Murcia taking into
account:
<*> Level of landscape and environmental deterioration of the áreas. Giving priority to
those already spoiled, thus minimizing the environmental impact of parks.
4® To intensify the level of economic activity in these áreas, hoping that the
concentration of wind parks in an specific área will créate an industry of
components for these installations, generating this way an economic boost in
deprived áreas.
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I) MAIN CONCLUSIONS AND SUGGESTIONS

The population of the Autonomous Región of Murcia is clearly in favor of the development of
wind energy.
0

There is a general attitude in favor of wind parks development as a way of generating
electricity even substituting those conventional installations already existing.

s

People agreed in general on the concessions of support for park installations.

0

The environmental issue is the most important valué when choosing wind parks compared
to other electricity generating sources.

e

The most opposing sectors are oíd people and those with very low level of education. They
claim to prefer conventional installations on the basis that wind energy is not very
tmstworthy (they refer to the supply) and that the capacity to genérate electricity is not
sufficient. Although a minority, it would seem advisable to develop some kind of
information and specific actions to point out the fact on " security in the supply" and
"Capacity to genérate energy" of these type of installations.

Opinions of the residents of Cieza and Abarán. These locations are the most affected by the
construction of the new park, they are different to the rest of the región because the
installation is a reality and not a remote possibility. In both locations the welcoming to wind
parks has been good, however:

•

In these locations the wind park installation has generated a more favorable opinión as
a source of generating electricity in general. The environmental impact attributed to it
is less negative than in other locations.

B

On the contrary, the perception of the impact on landscape is higher.
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Locations cióse to the park have different opinions about the town of Cieza, regarding the
changing effect this will have:
0

Abarán and Ascoy are small towns with a high number of rural people (farmers, builders
without qualifications etc) and with bad economic and employment situation. The park
construction is therefore generating expectations of change and modernization. This is not
having the same effect in Cieza due to its size and economic activity.

0

On the other hand, There is certain fear among the population of Abarán and Ascoy about
the visual impact the park will have on the landscape, so important for their day- to-day
rural way of living.

It would be advisable to stress the environmental valúes ofthis installation befare a feeling of
frustration on expectation appears, creating a negative opinión about the park (which in any
case would be a minority).

Attendants to seminars. Although they are the most knowledgeable sector of them all, and the
sector most in favor towards wind energy, they are indifferent about the impact that this type
of installations may have on landscape.
s

This fact does not apply to their day-to-day life, therefore they prefer no to comment.

Local environmental associations have pointed out the impact that the development of wind
Installations is having on the media.
s

High development expectations announced by the media of this type of energy in the
Community have created adverse reactions among local environmental associations. Local
associations' lack of linkage with national ones, leave them out from being part in the
renewable energy global development plans which leads them to feel "Yes, but not in my
back yard".

9

Local environmental associations linked to national ones request to be part in all future
planning and developing of wind parks in the Community.

° Local authorities are in favor of wind parks development in their Communities, and state
that, they have not polled any adverse opinión against the park among the residents in
their Communities.
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MURCIA: GENERAL POPULATION
Opinión in favour/ good welcoming
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3. PR0DUCT10N OF WIND PARKINSTALLATION SCENARIOS

3.1

SITE SELECTION AND DATA PROCESSING.

The site selection has been very complicated. The first selected place, "Campo de Cartagena",
could not be the finally studied due to environmental restrictions. After "Sierra de Enmedio"
was considered, this was a good emplacement because the wind farm is under evaluation and
the promoters likes to study the social acceptability. Nevertheless, in this site licenses are not
been given yet.

Studying the meeting notes, it is clear that 'It is preferable to receive permissions for onshore
wind farm Ínstallations (inside each of the selected áreas) in order that the scenario examined
would be realistic'. CARM has been studying alternatives and proposed 'Ascoy' as candidate.

:

-

•

"

•

'

•

•

Ji—

Cieza surroundings

Ascoy is in the municipality of Cieza, in the North Center of Murcia and 40 kilometers away
from the main city of the Región, in the Northwest direction. It will be installed a wind farm
of 19 MW in Cieza. The first phase of the project (5 MW) will be inaugurated on December
the 4th. The developer of the plant is the same than the one of 'Sierra de Enmedio'. There is
no other wind farms in an intermedíate state in Murcia Región.
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CIEMAT and CARM have been evaluating this site since 1996, in order to calcúlate the Wind
Map of Murcia Región. The specific location of CIEMAT measurement station was:

UTM(H30) X=

642375 m

UTM(H30) Y=

4237700 m

In the next figure, the measurement station location inside Murcia Región can be shown.

s
Yectet

fX

,A»
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CIEMAT and CARM collected all the necessary information in order to prepare de case study
to be realized by CINAR:
3

Topography. The topography of Murcia Región is available in digital format and in
several scales (1:200.000; 1:100.000; 1:50.000; 1:25.000), there are other types of
formats. CARM have the topography of the selected site available in 1:5.000 scale and in
DGN format (from Microstation software). These files have been sent to CENAR but they
could not be read by shareware software. CEEMAT have the topography in scale 1:25.000
in ASCII format. The promoter has given the distribution of the wind turbines.

• Raw data. CIEMAT had a meteorological station in the selected site and data of two years
are available in ASCII format. The file format is:
VVV.V5DDD,SS.S,XXX.X,XXX,XX.X,XXX,HHPP,MMDDAA

s

VW.V

Wind speed in mph

DDD

Wind direction in degrees (0 degrees north)

SSS.S

Std. Deviation in mph

XXX

Not necessary data

HHPP

HH=hour (GMT);

PP=minutes(each 30 min)

MMDDAA

MM=month;

DD=day;

AA=year.

Upper wlad rose. In order to obtain the upper wind rose two radio sounding per day is
available. Each radio sounding contains several measurements including speed and
direction. There is only one point with measurements (near the main city) in the whole
Murcia Región to determine the upper-air wind rose. CIEMAT have acquired this data
and the translation of the file format could be shown in ANNEX.

• Phoíographs. CIEMAT and CARM have several photographs concerning different
periods of the year. There are photographs previous to the wind farm installation. The
promoter has also supplied some photographs.
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3.2

CASE STUDY OF CIEZA

Once CINAR received the relevant data of Cieza case study; the Wind Farm Wondered have
been applied in order to analyze different WEC's distribution, their appearance from different
points of view and their productions.
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ANNEX: FORMAT DATA FILE OF RADIO-SOUNDING
Characteristics of the requested data:
•

"Radio-sounding" of Murcia meteorological measurement station (ref.08430)

•

From 01/01/95 to 31/12/97

•

File ñame: TEMPS.ZIP

•

1.055.334 bytes the compressed file, and 3.440.940 the decompressed file.

•

Key ñame: TEMP
Data file format:

AAAAMMDDHHPPiiiii-nn-(TEMP data)...
8

AAAA

•

MM

•

DD

day

•

HH

hour (GMT)

"

P

means each part of the TEMP key (A, B, C ó D)

0

iiiii

measurement station code (Murcia: 08430)

0

nn

line number of each TEMP key

year
month

° TEMP key

"radio-sounding" data in TEMP code.

TEMP KEY formaí:
The TEMP key has four parts:
TTAA
TTAA

TTBB
YYGGd

TTCC
Iiiii

(88PPP-88999)
TTAA

TTDD

99PPP TTXDD W F F F
TTXDD W F F F

PPHHH

TTXDD

(77PPP-66PPP-77999)

WFFF...
WFFF

(4wbb)

Data of the typical ¡sobar lines until 100 'hectopascals' (1000, 925, 850, 700, 500, 400, 300,
250,200, 100).

YYGGd YY

Day of the month and wind speed units: When the wind speed unit is m/s, YY is the
day of the month, but when the wind speed unit is knot YY=YY+50

GG

Real time rounded to the closest integer GMT hour.

d

number of digits in the hundreds of 'hectopascals' (in part A) or in the tens of
'hectopascals'(in part C), of the pressure of the last ¡sobar surface with wind data. (i.e.
d=0 means the level of 1000hPa)

lili!Measurement station code.
99PPP

TTXDD

WFFF

Data of pressure, temperature and wind at surface

PPP Pressure at surface (tens, units and tenth part of 'hectopacals')
TT

Units and tens of the air temperature (no rounded) in °C, at the specified levéis.

X

Tenths of the air temperature and sign. Par number: positive temperatures; Odd number:
negative temperatures. (0=0 and 1 tenth... 6=6 and 7 tenths; 8=8 and 9 tenths).
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DD

Difference between the air temperature and the dew temperature, expressed in tenths of
degree until 50 (difference of 5°C) and in integer degrees (more than 50) starting from
56.
One difference of 0.6°C will be 06
One difference of 14 °C will be 64

W

True direction in tens of degree, refereed to where the win comes in the specified levéis.

FFF Wind speeds in the specified levéis, starting from the measurement station, in knots or m/s.
PPHHH PP

Pressure in a constant level surface, in tens of integer 'hectopascals' (85=850
'hectopascals').

HHH 'Geopotential' of the ¡sobar surface, type PP in meters and tens of 'geopotentials' meters.
The 'geopotentials' of the surfaces under the sea level, are 500plus the geopotential absolute
valué.
The 'geopotential' appear in ¡nteger peopotential meters until 500 (without including) and in
tents of meters starting from 500 hPa. or more, missing out (if necessary) the number
of the thousands or the number of thousands' tenths.
When the 'geopotential' of a typical ¡sobar surface is lower than the altitude of the
meteorological station, the temperature group ¡s included and appear with oblique
bars [HUÍ)

If there is data, the group PPHHH TTXDD WFFF is repeated until the level of 100 hPa.
(88PPP-88999) TTXDD WFFF (77PPP-66PPP-77999) W F F F (4wbb)
Data relative to the tropopause level or tropopauses levéis. 66 or 77: data relative to the
highest wind level or levéis, and data relative to the vertical profile of the wind.
4wbb

w

Absolute valué of the vector difference between the highest wind and the wind of one
kilometer upper the highest wind. The units are indicated by YY.

bb

Absolute valué of the vector difference between the highest wind and the wind of one
kilometer under the highest wind. The units are indicated by YY.

TTBB

YYGGm

llfII

NNPPP TTXDD... 21212

NNPPP WFFF... 41414

NCHMA

51515.
TTBB

Temperature and/or humid, wind and clouds data corresponding to the significant levéis until
100 'hectopascals'.

YYGGm YY

Day of the month and wind speed units: When the wind speed unit is m/s, YY is the
day of the month, but when the wind speed unit is knot YY=YY+50

GG

Real time rounded to the closest integer GIV1T hour.

m

Type of the used Measurement equipment.

IIIII Measurement station code.
NNPPP NN

Order number of the level, starting from the level of the measurement station. The
measurement station levéis must appear as NN=00

PPP

Pressure at surface (tens, units and tenth part of 'hectopacals')
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If there are data, the group NNPPP TTXDD W F F F ¡s repeated until 100 hectopascals level.
21212

Data related to significant wind levéis.

41414

Data related to significant cloud levéis.

NCHMA Cloudiness group. It does not appear when there are no clouds or can not be determined.
51515

Local codes

TTCC

YYGGI

TTCC

Data of typical ¡sobar surfaces higher than 100 hectopascals. (70, 50, 30, 20 and 10 hPa)

YYGGI

I

Mili

PPHHH TTXDD WFFF...

~~

_

_

_

The number hectopascaF tens.

TTCC is the same than TTAA, but for the higher levéis.
_ _ _ _ _ _ _ _ _
TTDD

_ _ _ _ _ _ _ _ _ _

Temperature and/or humid and wind data corresponding to the significant levéis higher than
100 'hectopascals'.

TTDD is the same than TTBB, but for the higher levéis.
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4. PRODUCTION AND DISTRIBUTION OF BROCHURES

In this work package, the objective is to elabórate documentation about wind energy. This
documentation should not be technical and the main objective is to inform people about wind
energy in the European Union, in their country and in their región.

The brochure was applied with different objectives:
0

The first one was to inform people. With this objective, the brochure was distributed as
explained in part 4.2.

0

The brochure was used as a tool during interviews (conceraing to the WP2).

• Finally, the brochure was distributed in the workshop organized in Cieza.

4.1

PRODUCTION OF BROCHURES

The final versión of the brochures was available before December the. 15 t h , when the Cieza's
workshop was celebrated.

Firs of all a definition of the context was made, and the main index was:
• Presentation.
s

Renewable energies in the international context.

° Use of the wind resources in Spain.
e

Wind Resource.

° Wind turbines.
9

Wind farms.

• Environment.
e

The Project.

Brochures have been elaborated in two languages (Spanish and English), two columns in each
page, one in each language. In addition, the document includes some photographs and tables
of relevant data. The final brochure design was elaborated by an external enterprise, but
including the main rules of the DG XVII about the cover and the back page contents.
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WIND ENERGY, A NATURAL
AND RENEWABLE RESOURCE

LA ENERGÍA DEL VIENTO,
UN RECURSO NATURAL Y RENOVABLE

Presentación

Presentation

El viento, además de un recurso natural implicado en
la mayoría de los procesos que configuran el medio
ambiente, es un recurso que puede ser aprovechado
para obtener energía de una forma "limpia" y
"segura", evitando los graves problemas ambientales
vinculados a la generación de energía de manera
convencional, es decir, utilizando combustibles
fósiles o centrales nucleares.

The wind, a natural resource, in involved in the
majority of the processes that shape the environment.
A resource that can be positively used to obtain "clean
renewable" and "safe" energy therefore it safeguards
the environment from suffering serious environmental
damages linked to the production of energy in a
conventional way, that is to say, the use of fossil fuels.

Los parques eólicos son un exponente muy
significativo de cómo se puede rentabilizar
socialmente la utilización de un recurso natural
renovable, en este caso el viento. En esta línea, desde
la Administración de la Región de Murcia se está
impulsando la compatibilización de los objetivos
energéticos con los ambientales apoyando la
instalación de parques eólicos que contribuyan a la
reducción de la contaminación, y estudiando las
ubicaciones más adecuadas a través de criterios
objetivos que permitan la conservación de aquellos
valores naturales más representativos.
Esta publicación se realiza como parte de la
divulgación prevista en el proyecto de "Estudio de
las barreras sociales e institucionales para las
instalaciones de energía eólica" financiado por el
programa de la Unión Europea "Thermie-B", en el
que participa la Consejería de Medio Ambiente,
Agricultura y Agua, a través de esta Dirección
General del Medio Natural, junto con el Centro de
Investigaciones Energéticas, Medioambientales y
Tecnológicas y otras entidades de Grecia e Italia.
Se pretende poner a disposición del público una
información útil para comprender la situación sobre
la energía eólica y sus perspectivas de desarrollo,
pero aportando datos básicos sobre el viento y la
interrelación de su uso con el medio ambiente.

Wind Parks are very significant exponents in order to
show one can socially capitalise the use of a clean
renewable natural resource, such as wind. Following
this trend, the Regional Government of Murcia is
promoting the compatibility of its energetic goals with
the environmental objectives by encouraging the
installations of wind parks so as to reduce
contamination. Henee, it is studying the most suitable
locations by means of objective criteria that allow for
the preservation of the most representative natural
valúes.
This publication is made as part of the divulgence
stipulated in the project "Addressing social and
institutional barriers for wind energy installations"
financed by the EU programme "Thermie-B". The
Regional Government Department of Environment,
Agriculture and Water is participating in this project
through this General Direction for Protection of
Nature, together with the Technological and
Environmental Energy Research Centre (CIEMAT)
and other Bodies from Greece and Italy.
The main objective is to provide the public with useful
information in order that it is able to grasp the basic
data on wind and the interrelation of its use with the
environment.
Pilar Megia Rico
(Director General for Protection of Nature)

Pilar Megia Rico
(Directora General del Medio Natural)
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THE CLEAN RENEWABLE ENERGIES IN THE
INTERNATIONAL CONTEXT

LAS ENERGÍAS RENOVABLES EN EL
CONTEXTO INTERNACIONAL

The goal of the E. U.

El reto de la Unión Europea
La degradación del medio ambiente, asociada a la
generación de energía mediante el uso de
combustibles fósiles, es, junto con los problemas del
hambre y los conflictos bélicos, una de las
preocupaciones a escala planetaria más importantes.

At present, the degradation of environment associated
with the production of energy by means of fossil fuels,
together with the problems of famine and war
conflicts, are the most immediate worries in the global
arena.

Seis años después de la conferencia de Río de Janeiro
sobre Medio Ambiente, el "Cambio climático" sigue
estando en el centro del debate internacional.

The Conference of Rio de Janeiro on Environment six
years ago on "the climatic change" still arouses
international debate that has advanced through the
Conferences, held in Kioto (1997) and Buenos Aires
(1998). These debates are centred on the Agreed UN
Framework on adoption of strategies to alleviate this
serious environmental problem.

La Unión Europea, firmante del Convenio sobre
Cambio Climático, ha adoptado como objetivo la
reducción para el año 2010 del 15% de las emisiones
de gases causantes del efecto invernadero para los
países industrializados, tomando como referencia los
niveles de 1990. Con el fin de ayudar a los Estados
miembros, la Comisión, en su Comunicación sobre la
dimensión energética del cambio climático (COM
(97) 196 final), determinó una serie de áreas de
actuación en política energética entre las que se
concedía un importante papel a las energías
renovables.

The European Union, signatory of this Agreement on
the Climatic Changes, has acknowledged that there is
an urgent need to tackle the climatic problem. And
taking as a reference 1990, it has set an objective that
envisages a reduction of 15%, by year 2010, of the
emission of gases that cause the greenhouse effect in
the industrialised countries. In order to help the EU
members achieve this objective, the EU Commission,
in its Report on the scale of energy affecting the
climatic change (COM(97) 196 final), has established
a series of performance áreas in its energy policy
amongst which the clean renewable energies play an
important role. One of the strategies is to accelerate the
penetration of clean renewable energy resources to
substitute the fossil fuel sources of production, thus
providing a reduction of emission of CO2 in the
Atmosphere.

Acelerar la penetración de estas fuentes alternativas,
en sustitución de las que requieren combustibles
fósiles, es una de las estrategias para propiciar la
reducción de las emisiones de COT a la atmósfera.
Junto con estas implicaciones ambientales, la Unión
Europea ha tenido como mayor preocupación
energética asegurar los suministros. Las fuentes de
energías renovables, por ser autóctonas, desempeñan
un importante papel en la reducción del nivel de
importaciones de energía, ya que aumentan las
posibilidades de autoabastecimiento.
Un buen desarrollo de las energías renovables
requerirá, no obstante, de una serie de medidas de
acompañamiento para superar el obstáculo de los
altos costes de inversión, inicialmente mucho más
altos que los vinculados a los proyectos
convencionales. Pero no hay que olvidar que los
precios de los ciclos de los combustibles no reflejan

The aforementioned reason has made the EU's seek for
a secure source of energy supplies. Thus, the clean
renewable energy source for being indigenous can
play an important part in the increase of energy selfsufficiency.
Therefore, a good development of clean renewable
energies would require a series of accompanying
measures, for example, to overeóme the hurdles of
high cost level in investment that these types of
projeets may require, being initially much more higher
than those related to the conventional projeets.
However, the rotation of fossil fuel prices does not
reflect the added cost of environmental damage for
society.
One of the other obstacles when introducing these
technologies is the lack of initial confidence shown by
investors, governments and the users, surged due to the
lack of familiarity with its technical and economic
potential, as it oceurs with many other innovating
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el coste para la sociedad del daño ambiental causado
por su uso.
Otro obstáculo para la introducción de estas
tecnologías es la falta de confianza inicial por parte
de los inversores, los Gobiernos y los usuarios,
derivada de la poca familiaridad con su potencial
técnico y económico.
A pesar de ello, Europa está a la vanguardia en
muchas de las tecnologías de aprovechamiento
energético de recursos renovables. El número de
puestos de trabajo asociado a las empresas vinculadas
con ellas en la Unión Europea es considerable, ya
que son cientos las empresas, principalmente
pequeñas y medianas, dedicadas por ejemplo al
montaje y la fabricación de elementos primarios.
El reto de la Unión Europea para el impulso y
desarrollo de estas energías alternativas, se ha
plasmado en el-Libro Blanco "Energía para el
futuro: Fuentes de Energías Renovables"
(COM(97) 599 final), donde se recoge la Estrategia y
el Plan de Acción Comunitarios para alcanzar el
objetivo de duplicar la cuota de participación en la
generación de energía por este tipo de fuentes, que
pasaría del 6% actual al 12% de penetración antes del
año 2010.

Contribución de ia energía eófica a los
objetivos de la Unión Europa
Después de la biomasa, la principal contribución al
crecimiento de las fuentes de energías renovables
prevista en el Libro Blanco de la Unión Europea es a
través de la eólica, que pasaría de cubrir una parte de
mercado que ascendía en 1995 a 2,5 GW, a cubrir en
el año 2010 unos 40 GW.

technologies.
In spite of this fact, we can assure that, on a worldwide
scale, Europe is the vanguard in many of the energy
exploitation technologies of clean renewable resources.
A considerable number of jobs posts are associated
with the mainly small and medium-size companies in
the EU, are involved in just assembling and
manufacturing primary elements.
The EU objective with respect to the thrust and
development of the alternative energies, has been
reflected in the White Papers on "Energy for the
future": renewable energy sources" (COM(97) 599
final), where we find the Strategy and the Course of
Action by EU in order to reach the objective of
duplicating the share of participation in the production
of energy by means of these types of alternative
sources, which would increase from 6%, at present, to
12% of penetration before year 2010.

Contribution of wind energy to
European Union Objectives
After the biomass, the main contribution to the growth
of renewable energy sources, stipulated in the White
paper of the EU, is seen to come from wind energy.
This should cover one part of the market that increased
in 1995 to 2.5 GW and then cover some 40 GW in the
year 2010.
The data related to the electricity production at present
and p'rojected to produce electricity with wind energy
in the year 2010 compared with the rest of renewable
energies are as follows:
Real
1995

Projected
2010

Los datos sobre producción de electricidad actual y
prevista en el 2010 procedente de la energía eólica,
son los siguientes:

Energy

TWh % total

TWh % total

Total

2366

100

2700

100

4

0.2

80

2.8

Para lograr esta significativa contribución será
necesario mejorar las condiciones de acceso a las
redes eléctricas europeas para los generadores
cólicos. Uno de los factores principales del éxito
comercial de la energía eólica en Estados como
España, Dinamarca y, en particular Alemania (que en
la actualidad tiene la mayor capacidad eólica de
generación eléctrica del mundo) ha sido precisamente
el precio que deben pagar las empresas eléctricas por
el kilovatio hora de origen eólico vertido a la red.

Total R.E.

337

14.3

675

23.5

Wind power

In order to achieve this significant contribution of wind
energy, it wül be necessary to improve the conditions
of access to the European electricity network for the
wind energy generators. One of the main factors of
commercial success of the wind energy in Spain,
Denmark and, in particular, Germany that, at present,
has the greatest wind-energy capacity for the
production of electricity in the world, it is precisely the
price that the electricity companies have to pay for the
wind origin kwh that has been put in the electrical
network.
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LA UTILIZACIÓN DE LOS RECURSOS
EÓLICOS EN ESPAÑA

THE USE OF WIND POWER RESOURCES IN
SPAIN

Recursos Eólicos en España

The use of Wind Resources in Spain

En España, el aprovechamiento de la energía eólica
tiene una larga tradición. Ya en el siglo XIX se
instalaron en la Península miles de molinos de viento.
Pero el concepto actual de energía eólica mediante
aerogeneradores no surgió hasta 1978, con la
instalación de un prototipo de aerogenerador de 0,1
MW de potencia en Tarifa (Cádiz).
El periodo 1990-95 fue determinante para el impulso
del mercado de la energía eólica, por la publicación
del Real Decreto 2.366/1994, que garantizaba el
precio de la energía generada por plantas eólicas.
Este marco normativo ha contribuido a atraer la
atención de inversores privados, incrementándose
considerablemente la lista de promotores. Esto, unido
a los excelentes recursos con los que cuenta, ha
hecho que España además se encuentre en una muy
buena situación internacional en la fabricación de
componentes.
Durante los últimos años, el incremento medio de la
producción de energía eólica ha sido muy
significativo. En el año 1994, la potencia instalada
ascendía a 70 MW. Posteriormente, el crecimiento se
ha ido acelerando. En un solo año se consiguió
duplicar la potencia instalada, que pasó de 216 MW
en diciembre de 1996 a 421 MW a finales de 1997,
por la instalación de 477 aerogeneradores nuevos en
14 parques eólicos. El total de la potencia instalada
en junio de 1998 era ya de 516 MW establecidos por
un total de 1.490 máquinas eólicas.

In Spain, the exploitation of the Wind holds a long
tradition, as thousands of windmills were installed in
XIX century. But the present concept of wind by
means of wind turbines didnot emerge till 1978 with
the installation of a prototype of 0.1 MW in Tarifa
(Cádiz).
Later, 1990-95 was a decisive period for the
stimulation of the wind energy market produced, as the
publication of the Royal Decree 2366/1994 which
guaranteed the price of the energy produced by wind
energy farms. This normative framework has
contributed in attracting the attention of prívate
investors, henee increasing the number of wind park
promoters. This, together with excellent resources
available, has placed Spain in a leading position both
in the international arena and in the componentmanufacturing sector.
In the fast few years, there has been very considerable
average increase in the wind energy production. In
1994, the wind energy production was 70 MW. In one
year the energy produced by wind doubled from 216
MW in December 1996 to 421 MW at the end of 1997
thanks to the installation of 477 new wind turbines in
14 wind parks. In June 1998, the total energy ascended
to 516 MW, henee establishing a total of 1490 wind
energy-conversion systems.
The comparison as per Autonomous Región between
the energy installed in 1998 and projected for 2005, is
presented in the following map:
In the last few years, the average valúes of the capacity
factor, specific annual energy and equivalent hours (at
full energy) are as follows:
Capacity factor: 0.28
Specific annual energy: 1057
Equivalent hours: 2520
The national forecasts for the year 2010 ascend to
8058.6 MW, which would mean a reduction of
emission of CO2 equivalent to 13.521 tonnes.

Los valores medios más significativos de los últimos
años son los siguientes:
Factor de capacidad: 0,28
Energía anual específica: 1057
Horas equivalentes: 2520

Together with the environmental character, the creation
of employment is the other grater benefactor surging
from the development of wind. The prospeets marked
for Spain would mean the creation of 78.000 new jobs
.(person/year) connected to the construction of wind
parks. The exploitation of these new installations
would créate 1.200 new permanent jobs.
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Para el año 2010, las previsiones nacionales
ascienden a 8.058,6 MW, lo que supondría una
reducción de la emisión de CO2 equivalente a 13.521
toneladas.
La creación de empleo es otro de los grandes
beneficios derivados del desarrollo de la energía
eólica. Las expectativas señaladas para España
supondrían la creación de 78.000 nuevos empleos
(hombre/año) vinculados a la construcción de
parques eólicos. La explotación de estas nuevas
instalaciones crearía 1.200 empleos nuevos
permanentes.

Aprovechamiento de los Recursos

Exploiíation of Wind Resources in the

Eólicos en la Región de Murcia

Región of Murcia

La forma más característica de aprovechamiento del
viento en la Región de Murcia se ha manifestado
tradicionalmente en los molinos de viento, siendo los
de mayor tipismo y representatividad los de Campo
de Cartagena, donde se utilizaban para moler cereales
(molinos harineros), extraer agua del subsuelo
(molinos de arcabuces) y moler la sal (molinos
salineros).
Las referencias más antiguas datan del siglo XVI,
estando su localización relacionada con la frecuencia
e intensidad de los principales vientos que en el
Campo de Cartagena son de levante y lebeche. Se
instalaban sobre lomas o sobre unas plataformas
cilindricas construidas con piedras en su base para
que las velas recibieran de forma libre el impulso de
los vientos. Estos molinos tenían entre 8 y 10 brazos
unidos a un eje inclinado (llamada botalón) que
atravesaba el tejado de madero (o chapitel). Las velas
triangulares aparecían más o menos abiertas según la
intensidad de los vientos. Esta estructura podía
girarse para orientar las aspas en función de la
dirección del viento por medio del denominado "palo
guía".
Estos molinos fueron muy numerosos en el Campo
de Cartagena hasta hace unos 40 años, en que dejaron
de usarse por la bajada de los acuíferos o por la
utilización de motores o la instalación de industrias
cerealistas. El abandono, unido a la falta de cuidado,
han hecho que desaparecieran o se encuentren casi
destruidos. La importancia que tuvieron estas
estructuras, se refleja en la toponimia de muchas
zonas, donde aparecen numerosos pueblos y lugares
con el nombre de "molino" ("Molinos Martagones",
"Molino de los Frailes", etc.).
Actualmente, en el entorno rural quedan algunos

Traditionally, the most characteristic form of
exploitation of wind in the Región of Murcia has its
roots in windmills, as this was the most typical land
representative of The Campo de Cartagena. These were
used for grounding cereals (flourmill), extracting water
from underground (harquebus pump) and grounding
salt (salt milis).
There is no exact record when these were initially put
into use. The oldest references date back to XVI
century. The collocation and exposition of the milis
was related to the frequentness and intensity of the
main winds in the are of Campo de Cartagena (Levante
and Lebeche). These were installed on the ridges or on
cylinder shape platforms built on stones in their base in
order that sails could receive the thrust of the winds,
freely. These milis had between 8 and 10 arms, which
were connected to cylinder shape shaft (called
botallón) that pierced the wooden roof (or chapitel).
The triangular sails seemed more or less open
depending on the intensity of the winds. This structure
could revolve by means of a "guiding axle" in order to
oriéntate its sails depending on the direction of winds.
Only 40 years ago, there were many of these milis
installed in the área of Campo de Cartagena but after
that time these were stopped to be used, either because
of the reduction of aquifers or due to the use of motors
or the installation of cereal industries. The
abandonment, together with the lack of case, made
these disappear or left these semi-derelict. However the
importance these structures had, based on the use of
wind energy, is reflected in the toponymy of many
áreas of Campo de Cartagena, where an array of
villages and places bear the ñamo of windmill
"Molino" ("Molino Margagones", "Molinos de Los
Frailes", etc,).
At present, in rural áreas, there are some prívate
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ejemplos de particulares que han optado por la
generación de energía mediante el aprovechamiento
del viento, utilizando pequeños aerogeneradores para
el bombeo de agua de pozo o para la electrificación
básica de una vivienda. Son casos testimoniales, ya
que, si no existe posibilidad de electrificación
convencional, se recurre a los motores de gasoil.

owners of these windmills who nave opted for using
these for the purpose of producing energy by means of
small wind turbines for water-well pumps or basic
electricity at home. But these means can be considered
somewhat testimonial because when it is not possible
to get conventional electricity, diesel motors are used
instead.

Entre los mecanismos puestos en marcha por la
Administración Regional para favorecer la utilización
de fuentes de energías renovables, está el de
concesión de subvenciones a proyectos que apliquen
estas tecnologías, entre ellos los de explotación de
recursos eólicos. Se apoyan de esta forma proyectos
de pequeña y media potencia que no pueden
beneficiarse de las medidas de fomento promovidas
desde la Administración Central para grandes
iniciativas de generación eléctrica mediante la
utilización de recursos renovables.

The concession of subsidies for the projects such as the
exploitation of wind is amongst the mechanisms
promoted by the Regional Government for the use of
renewable energy sources. In 1998, the Public
Subsidies were regulated in the Order of Regional
Government for the use of renewable energy sources,
In 1998, the Public Subsidies were regulated in the
Order of Regional Government for Industry and
Employment of 18 February.

Sobre grandes proyectos de generación de
electricidad para la incorporación a la red, en los dos
últimos años, 1997 y 1998, propiciado por el clima
favorable dispuesto desde la Administración
Regional, tanto por los incentivos económicos y
administrativos como por los estudios básicos de
caracterización del recurso eólico que se han llevado
a cabo, en la Región de Murcia son muchas las
iniciativas impulsadas para generar electricidad
mediante la agrupación de aerogeneradores en
parques eólicos. En estos momentos es ya realidad el
primer parque eólico de la Región situado en la
Sierra de Ascoy (Cieza).

Therefore, small and médium power systems, which
cannot benefit from the promotion measures provided
by the Central Government for large initiatives of
electricity generation with renewable energies, are
supported by a máximum subsidy that ascends to two
million pesetas.
With respect to large projects of electricity
production to be incorporated onto the Grid, we can
say that the Regional Government has opted for the
concession of economic and administrative incentives
in the last two years, 1997 and 1998. And it has also
opted for the basic study of characterisation of wind
power that has been carried out in the Región of
Murcia. At present, there is a total of 28 projects that
have been put forward, thus making the first wind part
of the Región a reality, in the área of La Sierra de
Ascoy (Cieza).
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E L VIENTO COMO FUENTE ENERGÉTICA

THE WIND

The Wind

El Viento
El viento es un fenómeno que ocurre de forma
natural como consecuencia del movimiento de las
masas de aire. El viento que nos interesa, el viento
en la troposfera, se origina como consecuencia de la
radiación solar recibida por la Tierra. La diferencia
de temperaturas entre los polos y el ecuador
proporciona la energía necesaria para la circulación
de aire. A nivel del suelo, el viento va a depender
tremendamente de las características del terreno, es
decir, de la topografía del entorno de la zona a
estudiar. El viento cambia de dirección cuando se
encuentra con montañas o cordilleras, evolucionando
de distinta manera según la altura y la pendientes de
éstas.

The wind is a phenomenon that occurs naturally as a
consequence of the movements of air masses. The
wind that we are interested in is in the troposphere. It is
originated as a consequence of the solar radiation
received by the Earth. The difference in temperatures
between the Poles and the Equator provides the
necessary energy for the circulation of air.

A esta dependencia morfológica se debe el que,
desde el punto de vista eólico, cada zona se
caracterice por un comportamiento que la diferencia
de las demás, quedando descrita en términos
generales con una velocidad media y con las
direcciones predominantes del viento.

La medida del viento
La velocidad del viento se mide con el anemómetro.
El más común de los utilizados para determinar la
velocidad media de un lugar es el anemómetro de
cazoletas. Al recibir el viento, independientemente
de la dirección de éste, el anemómetro gira con una
velocidad proporcional a la velocidad del viento.
La veleta es el sensor que determina la dirección de
la que sopla el viento.
Determinar el viento que hace en lugar concreto
(conocer su velocidad y dirección) es algo que se
complica en terrenos montañosos, también
denominados terrenos complejos. En éstos, para
conocer la situación con más detalle, es necesario el
estudio del comportamiento de la velocidad y la
dirección del viento registrados durante un periodo
de tiempo representativo de las condiciones a largo
plazo.
Hay distintas maneras de interpretar los datos de
velocidad y dirección del viento medidos. Una de las
más comunes consiste en la representación de una
serie de figuras en las que se puede determinar el
comportamiento de este recurso en detalle.
Las siguientes figuras muestran resultados de
campañas de medidas realizadas en la región de
Murcia:

At the ground level, the wind highly dependent on the
characteristics of the íerrain, that is to say, on the
topology of the surroundings of the área or zone, which
we wish to study. Therefore, the same way as we
protect ourselves behind a wall, the wind changes
direction when it finds mountains or mountain range,
developing in a different way depending on the
characteristics of these such as the height and the
angle.
This morphological dependence as far as wind is
concerned is due to the fact that each área is
characterised by a behaviour which is different from
the rest, and can be described in general terms with an
average speed and with the predomínate wind
directions.

WincJ Measurement
Wind speed is measured with an anemometer. The
most common one used to determine the average speed
of a place, is called the anemometer "cazoletas"...
When the wind blows, notwithstanding its direction,
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Para determinar el recurso eólico de una zona es muy
importante que la elección del lugar de medida sea
el adecuado, es decir, deben estar bien expuestos:
sin obstáculos cerca, con buena visibilidad en todas
las direcciones, que la altura con respecto del suelo
sea una medida estándar y que el viento llegue sin
perturbar. Estos lugares normalmente se encuentran
situados en zonas de poco tránsito y difícil acceso,
por lo que los equipos de medida que tienen que
instalarse han de ser autónomos.

the anemometer turas with a speed proportional to the
wind speed.
Weathervane is the sensor that determines the
direction in which the wind is blowing.
In order to determine the wind that blows in a certain
place (which means knowing the speed and direction)
is something that is made difficult in mountainous
terrain, also denominated complex terrain. Therefore,
in order to know the situation with more details, it is
necessary to study the speed behaviour and the
direction of the wind registered during a period
representative of the conditions on long term basis.
There are different ways of interpreting the data on
speed and direction of the wind. One of the most
common ways consist in the representation of a series
of graphs by means of which one can determine the
behaviour of this resource in depth.
The following graphs show the results of the campaign
measures carried out in the Región of Murcia.

Las estaciones meteorológicas son equipos sencillos
que constan de un mástil atirantado, cuya altura suele
ser de 10 a 40 metros, al final del cual se disponen el
anemómetro y la veleta. Éstos están conectados con
una caja situada en el propio mástil a una altura de
1,5 m del suelo. Dentro de esta caja se encuentra la
estación de toma de datos. La grabación de los
datos se hace en un chip que se encuentra en su
interior. La autonomía de las estaciones depende de
la memoria de grabación del chip, y por lo tanto, de
la frecuencia con la que se quieran registrar los datos.
La frecuencia de grabación más común es de 10
minutos, en cuyo caso el chip se llena en un mes; ó
30 minutos, que se llenaría en unos tres meses. El
sistema es alimentado por pilas.
Existe una gran variedad de equipos y dispositivos,
variando el número de chips, los canales (señales que
son capaces de registrar), las alturas de medida, etc.
La selección de uno u otro depende de las
características del sitio y de los objetivos del estudio.
Los datos registrados en el chip son volcados a un
ordenador donde se realiza el tratamiento de los
ficheros de datos registrados durante la campaña de
medidas.

In order to determine the wind resource of an área, it is
very important to choose a suitable place for
measuring, that is to say, it must be well exposed: with
no obstacles nearby, with good visibility in all
directions. And also the height with respect to the
ground should be a standard measure and the wind
should blow without perturbing the place. These
places, normally, are found in the áreas of little transit
and with difficult accessibility, so the measuring
equipment to be installed should be autonomous.
Weather stations have simple equipment that is made
up of a stretched mast whose height from the ground is
from 10 m to 40 m, on the end of which an
anemometer and a weathervane are placed. These are
connected to a box that is situated on the mast at height
of 1.5 m from the ground. There is a data acquisition
system inside this box. The data recording is made by
means of a computer chip that is placed inside. The
autonomy of the System depends on the computer chip
memory, and therefore, how often the registered data is
required. The most common frequencies of recording
is 10 minutes. The system is run on batteries.
There is a great variety of equipment and devices,
varying the number of the computer chips, the
channels (signáis that are capable of registering), the
height measurer, etc., and the use of one or more in
chosen depending on the characteristics of the place
and the objective of the study.
The data, which are registered on the computer chip,
are transferred to a computer where the archives with
registered data are treated during the measuring
campaign.
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Wind Resource Characterisation

Caracterización eólica del territorio
Al margen de que el viento sea un fenómeno muy
local hay estudios a gran escala que permiten estimar
"a priori" el potencial eólico de determinadas zonas.

Apart from wind being a local phenomenon, there are
studies that allow us to assess beforehand the wind
potential of certain áreas.

A escala europea existe un Atlas Eólico en el que se
representan los potenciales de viento para grandes
zonas en toda Europa. Esta escala es útil en estudios
de grandes números, pero para estudios que requieren
mayor definición es necesario el conocimiento del
comportamiento con mayor detalle.

At the European Scale, there is Wind Atlas in which
we can appreciate the wind potential of large áreas of
entire Europe. This scale is useful in a large number of
studies, but the studies that require a greater definition
therefore need the behaviour pattern in greater detail.

La siguiente escala de información en España es el
Atlas Eólico Nacional, realizado por el Instituto
Nacional de Meteorología utilizando las estaciones
de que dispone en todo el territorio.
Al margen de estos trabajos, cuando se quieren
conocer las características del viento con mayor
detalle hay que hacer estudios específicos, ya que, al
aumentar la escala de tratamiento, aparecen zonas
que no habían sido detectadas en las escalas con
menor definición, sobre todo cuando se trata de
terrenos complejos.
Para cubrir este objetivo, desde las Comunidades
Autónomas se están impulsando estudios de
caracterización del campo de vientos. A escala
regional esta información es muy útil para otras
aplicaciones, además de las energéticas, ya que se
trata de un recurso natural que participa en la
mayoría de los procesos ambientales. Así, los
modelos de campo de viento son utilizados para
estudios de dispersión de contaminantes, evolución
de incendios, evapotranspiración potencial, estudios
de erosión, planificación territorial y urbanística, etc.

The following scale of information is the National
Wind Atlas, a work carried out by the National
Institute of Meteorology using its stations situated in
the entire national territory to measure valué of wind
speed and direction for several years.
Apart from these works, whenever one needs to know
the characteristics of wind in greater detail, specific
studies have to be carried out. On increasing the scale
of treatment, usually the áreas that had not been
detected on the scale with minor definition come to
light, especially in the case of difficult terrain.
In order to fulfil this objective, Autonomous regions
are promoting studies on the characterisation of fields
of winds, which at a regional level is a highly useful
information. However, exploitation of energy can be
used in an array of applications for íts
characterisation as a natural resource that
participates in the majority of the environmental
processes. Thus, the models of the fields of wind are
used for the studies of dispersión of contaminants,
evolution of fires, potential evapo-transpiration,
erosión studies, territorial and urban área planning, etc.
The regional Department of Environment, Agriculture
and Water of the Autonomous Regional of Murcia in
agreement with the CIEMAT (Technological and
Environmental Energy Research Centre) has been
carrying out a study of evaluation and characterisation
of the wind at the regional level for the last three years.
It has been using the registering measures by means of
seven weather stations installed and distributed
throughout the territory in order to créate a model at
two scales: local and área.

La Consejería de Medio Ambiente, Agricultura y
Agua de la Comunidad Autónoma de Murcia, en

The model at the área level consists in the evaluation
of the wind fields used as the starting point for the
typography l:200.ooo in the surrounding áreas of the
measuring centres. The large áreas, which are
generated, overlap in their limits that allow us to check
the field of wind generated by the model, one way of
the other. Finally, bringing this information together
provides us with the field of winds at the regional
scale.
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convenio con el CIEMAT, ha llevado a cabo un
estudio de evaluación y caracterización del viento a
nivel regional. Utilizando las medidas registradas por
siete estaciones meteorológicas instaladas y
distribuidas en todo el territorio, se ha realizado una
modelización a dos escalas: zonal y local.
La modelización a escala zonal consiste en la
evaluación del campo de vientos utilizando como
entrada la topografía 1:200.000 en el entorno de las
estaciones de medida. La unión de esta información
suministra el campo de vientos a escala regional.

For more specific application a study is being carried
at a local level. This scale varíes normally between
1:5.000 and 1:25.000 depending on the objective in
hand. The scale 1:25.000 is enough for an evaluation
of the resource. When the objective is the wind park
evaluation, it is important to work with more detailed
scales in order to determine the concrete location of the
wind turbines.
In the surrounding área of the measuring station in la
Morra de Garabitos, situated near Cabo Tinoso
(Cartagena), the wind behaviour has been modelled
using a typography 1:25.000.

Para aplicaciones más específicas se realizan estudios
a escala local. Esta escala varía normalmente entre
1:5.000 y 1:25.000 dependiendo del objetivo
perseguido. Para una evaluación del recurso es
suficiente la escala 1:25.000. Cuando el objetivo es la
implantación de un parque eólico interesa trabajar
con escalas de más detalle para determinar la
localización concreta de los aerogeneradores.
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WIND TURBINES

AEROGENERADORES

Wind Turbines

Las Máquinas Eólicas

De estos primeros molinos existen muchos en la
Región de Murcia, siendo los más característicos los
del Campo de Cartagena mencionados anteriormente.

The wind machines, or devices for wind power
exploitation, have existed since ancient times. The
ancient civilisations used wind for diverse reasons
amongst which we find seafaring. As in V century, the
wind was used on land, and around XII century the
first windmills were established. So with the use of
wind energy substituted the animal energy so
necessary for grinding or other activities such as
extraction of water from underground.

Otro tipo muy extendido de máquina de
aprovechamiento de la energía del viento son las
utilizadas para el bombeo de agua. Son máquinas,
también llamadas multipala, americanas, que suceden
a las que se usaban para molienda en antigüedad e
importancia. El funcionamiento en origen de ambas
máquinas consistía en el aprovechamiento de la
energía mecánica, es decir, convertir la energía con la
que el viento es capaz de mover las velas o aspas del
molino en otro tipo de movimiento (hacer girar una
piedra sobre otra o izar un recipiente con agua).

Other types of machines for wind energy exploitation
were the machines for pumping water. These types of
machines, also called American multi-blade, have
taken over from those that were used for grinding, due
to their ancient origins and importance. The original
operation of both machines consisted in taking
advantage of mechanical energy, that is to say,
converting the energy with which the wind is capable
of moving sails or windmill blades, into another type
of movement (turning one stone over another or raising
a water container).

La última de las máquinas eólicas en aparecer es la
que hoy día llamamos aerogenerador de pequeña
potencia (12 kw). La diferencia fundamental de estas
máquinas eólicas con las demás es que funcionan con
un generador eléctrico, es decir, transforman la
energía mecánica del movimiento generado por el
viento en eneraía eléctrica.

The latest wind machines to arrive are what we cali
today wind turbines or WECS. The fundamental
difference or these wind machines from the others is
that these work by means of an electrical generator,
that is to say, they transform mechanical energy from
the movement generated by the wind into electric
energy.

Las máquinas eólicas, o dispositivos de
aprovechamiento de la energía del viento, existen
desde civilizaciones remotas. Con la utilización de la
energía del viento se sustituía la energía de origen
animal necesaria para la molienda.

Today's Appücaíion of Wind Turbines
The wind turbines can have múltiple functions. And
depending whether they work as an isolated system or
as a grid connected system.
Isolated applications are those which are not
connected to the electrical network. In the majority of
these cases the electricity demand (the charge) can
adapt to the production, and so the bigger and better
the adaptation, the more efficient the system will be. In
these cases wind turbines of low energy are usually
used (with a range of few kilowatts).

4.2

A clear example of this type of application is the water
pump. In the majority of places where water is pumped
pools or tanks for storage are available, so when it is
windy and the wind turbine works, the engine pumps
water for the pool. From here the water flows to the
necessary place when it is needed. In Murcia there is
an important field of application for this technology
because presently generators are used with this aim
which work with petrol.
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Utilidades Actuales de los
Aerogeneradores
Los aerogeneradores pueden tener múltiples
aplicaciones, dependiendo fundamentalmente de la
potencia de los mismos y de que su funcionamiento
sea aislado o conectado a la red eléctrica.
En la mayoría de las aplicaciones aisladas, aquellas
que no están conectadas a la red eléctrica, la
demanda de electricidad (la carga) puede adaptarse a
la generación; cuanto más y mejor sea esa
adaptación, mayor eficiencia tendrá el sistema. En
estos casos suelen utilizarse aerogeneradores de
pequeña potencia (en el rango de unos pocos
kilowatios).
Un ejemplo claro de este tipo de aplicaciones es el
bombeo de agua. En Murcia hay un importante
campo de aplicación de esta tecnología, ya que
actualmente se utilizan para este fin generadores que
funcionan con combustible.
En otras aplicaciones aisladas no es tan fácil adaptar
la generación a la carga, por lo que hay que utilizar
algún mecanismo de almacenamiento de la energía.
La forma de almacenamiento más común son las
baterías. Cuando el sistema está funcionando se
acopla a la carga, pero si no es así, la energía
generada se almacena en baterías para ser consumida
en momentos en que sea necesaria y no sople el
viento. Actualmente se están estudiando otros
mecanismos de almacenamiento intermedio de la
energía, como la utilización de volantes de inercia.

In other isolated applications it isn't so easy to adapt
the generation to the charge so it is necessary to use a
storing mechanism for the energy. The most common
form of storage consists in the use of batteries. When
the system is working it joins the charge, but if this is
not so, the generated energy is stored in batteries for
use uptime when it is necessary and when there is no
wind. Recently other mechanisms of intermedíate
storing of energy are being studied, as is the use of
inertia wheels.
Another type of application for the wind turbines is
found in the range of médium energy (hundreds of
kilowatts). In this range the most common applications
are those called Wind diesel. These systems work in a
similar way to he systems of low energy, but the
generation is so large, that the energy produced is not
susceptible to be stored in batteries. The system works
in such a way that the electrical charge is supplied by
wind energy when it is windy and by the diesel motor
when it is not. In these systems intermediate-storing
mechanisms may also exist for Wind such as the
inertia wheels.
The application that is spreading with great speed is
the Grid connected system of the wind turbines. To
obtain great amount of energy (various MW) a
determined number of wind turbines are used together
to form a Wind Park.

Otro tipo de aplicaciones de los aerogeneradores se
encuentran en el rango de media potencia (cientos
de kilovatios). De ellos, los más comunes son los
eólico diesel. Éstos funcionan de forma similar a los
sistemas de pequeña potencia, pero la generación es
tan grande, que la energía producida no es
susceptible de ser almacenada en baterías. El sistema
funciona de manera que la carga es abastecida por la
generación eólica cuando hace viento y por el equipo
diesel cuando no es así. En estos sistemas pueden'
también existir mecanismos intermedios de
almacenamiento de la energía eólica. Una de las
aplicaciones que está extendiéndose con mayor
rapidez es la conexión a la red eléctrica de los
aerogeneradores. Para conseguir grandes potencias
(varios MW) se disponen conjuntamente un número
determinado de aerogeneradores formando un
parque eólico.

4.3!
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Características de los aerogeneradores

What are the Characteristics of the
Wind Turbines

Las características que diferencian un aerogenerador
de otro son muy variadas. En primer lugar hay que
destacar la potencia nominal o máxima potencia
eléctrica que puede producir la máquina. Ésta puede
variar desde unos pocos kilovatios (que son los
utilizados principalmente en aplicaciones aisladas)
hasta cientos (para los sistemas conectados a red
eléctrica). La forma en que una máquina alcanza y
mantiene esta potencia se ajusta a lo que se llama
curva de potencia. En ella se presenta la potencia
producida para cada velocidad de viento y es
característica de la máquina.

Otra característica importante a tener en cuenta en los
aerogeneradores es el diámetro de! rotor. Este es
proporcional a la potencia de la máquina, de manera
que los aerogeneradores de pequeña potencia tienen
menor diámetro que los de grandes potencias.
Por último, es también importante considerar la
altura
de! buje
del aerogenerador. Los
aerogeneradores han evolucionado mucho. Hace tan
sólo unos diez años, las máquinas comerciales de
mayor potencia se encontraban en el rango de las
decenas de kilovatios, hoy día son valores superiores
a los 600kw.
Con las potencias ha evolucionado el tamaño de las
máquinas, estando en el entorno de los 40 m aquellas
de más de 1/2 MW.
La evolución de los diseños de torre también ha sido
importante. La mayoría de los fabricantes han
abandonado el diseño de torre de celosía, que,
aunque es mucho más económico y fácil de montar
que las torres rígidas, tienen un impacto visual
mucho mayor.

The characteristics that differentiate one wind turbine
from another are very varied. Firstly the nominal
energy must be underlined. The nominal energy is the
máximum electrical energy that the machine can
produce. This can vary from a few kilowatts (which are
mainly used in isolated applications) up to hundreds
(for grid connected systems). The form in which a
machine reaches and maintains this energy can be
denominated as energy curve. In this, the energy
produced by each wind speed is represented and is a
characteristic of the machine. In general terms when
the speed of the wind increases the machine does not
move until it reaches shat is called the starting speed,
from this point the machine begins to move. If the
speed of the wind continúes to increase, the machine
starts to genérate an energy that increases with the
speed of the wind until it reaches a nominal energy.
From this moment the energy produced by the wind
turbine is maintained constant although the speed
continúes to increase and until it reaches the máximum
speed. At this point the machine stops in order not to
break down.
Another important characteristic to bear in mind with
wind turbines is the diameter of the rotor. This is
proportional to the energy of the machine, so low
energy wind turbines have less diameter than those of
high energy. In the case of machines of the same
energy, a greater diameter of the rotor means that the
machine works with a lesser wind speed. Lastly it is
also important to consider the faeight of the axle box
of the wind turbine. Wind turbines have evolved
greatly in the last few years. Only ten years ago the
commercial machines of the greatest energy were
found in the range of a few kilowatts as opposed to
those of 600 kw of today.
With the energy, the size of the machines has also
evolved, being around 40 m those of more than 1/2
MW. The evolution of the tower designs has also been
important. The majority of the manufactures have left
behind the grille design of the tower. This design is
much more economical and easier to set up than the
rigid tower but the visual impact is greater.
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PARQUES EÓLICOS

WINDPARKS

Los Parques Eólicos

Wind Parks

La energía generada a través de las infraestructuras
denominadas parques o granjas eólicas constituye
hoy día uno de los mercados más en auge de las
energías renovables, debido al importante desarrollo
que la tecnología asociada ha experimentado y a las
ayudas y subvenciones promovidas por el Estado y la
Unión Europea.

Un parque eólico lo configuran un conjunto de
aerogeneradores que vierten a la red eléctrica la
energía que producen como consecuencia del
movimiento de sus palas por el viento. La energía
producida por un parque depende del tiempo que esté
funcionando, esto es, de las horas anuales de
funcionamiento, y de la potencia nominal de las
máquinas. Para que un parque eólico sea rentable,
las horas de funcionamiento deben estar en el entorno
de un tercio de las horas anuales totales. En cuanto a
la potencia nominal de las máquinas hay que
considerar, por ejemplo, que para un parque de 20
MW es necesario disponer 100 máquinas de 200
KW, pero tan sólo 33 de 600 KW.
Ya hace 20 años, Estados Unidos y Dinamarca
comenzaron a instalar parques eólicos conectados a
red. Posteriormente, países como Holanda, Alemania
o Reino Unido les siguieron con una clara intención
de apostar por las posibilidades de esta forma de
energía renovable y de comprometerse con el medio
ambiente. En esta última década, otros países
mediterráneos como España, Portugal y Grecia,
conscientes de su potencial eólico, de la necesidad de
abastecer una demanda energética en constante
aumento, así como de preservar su medio ambiente,
se han sumado al apoyo y promoción de la
instalación de este tipo de infraestructuras.
Concretamente en España, desde el Real Decreto de
1994 por el cual es Estado asume, al menos durante
cinco años, pagar un precio competitivo por la
energía vertida a la red eléctrica, los parques eólicos
han comenzado a ser una inversión rentable.

The energy generated through the infrastructure called
parks or wind farms, make up today one of the most
developing markets in renewable energy. Due to the
important development that associated technology as
experienced in the last years, and to the help and
subsidies promoted by this State and the European
Union.
When we talk about a wind park we refer to a group of
wind turbines which supply the electrical network with
the energy that they produce as a consequence of the
movement of their blades in the wind. The energy
produced by a park depends on the time it is working,
that is the annual working hours and the nominal
energy of the machines. For a wind park to be
profitable the working hours must make up around a
third of the total annual hours. As for the nominal
energy of the machines, it must be considered for
example that for a park of 20 MW it is necessary to
have 100 machines of 200 KW, buy only 33 of 600
KW. This reduction in the number of machines is
binding, above all bearing in mind that once a zone in
which it is possible to install the wind park is localised
(for the wind energy and for availability of the ground)
the available space is usually very limited, and
therefore the number of possible machines is usually
also a serious limitation.
Twenty years ago the United State and Denmark began
to install wind parks connected to the grid. Later,
countries such as Holland, Germany or the United
Kingdom followed them clearly intending to take
advantage of this form of renewable energy and to help
the environment. In this last decade, the Mediterranean
countries such as Spain, Portugal and Greece have
become aware of their wind potential and the necessity
to meet an increasing demand for energy as well as
caring for the environment. Thus the aforementioned
countries have joined in to support and promote the
installation of this type of infrastructure. Precisely in
Spain, since the Roy al Decree of 1994 for which the
State assumes, at least for five years, the payment of a
premium price for the energy delivered to the grid,
henee making the wind parks economically viable.

The countries, in which an important tradition of wind
park exists, are countries with a high degree of
environmental commitment. This is why they have
none how to develop ways of learning from the
mistakes, noticing the forcé f visual impact or noise
produced by some of the firs parks and trying to avoid
them later. An important field of application of
renewable energies and in this case of wind energy is
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Los países en los que existe una importante tradición
de parques eólicos son países con un alto grado de
compromiso medioambiental. Por esta razón han
sabido desarrollar mecanismos para aprender de las
experiencias menos acertadas, detectando los
fenómenos de impacto visual o ruido producido por
algunos de los primeros parques, intentando evitarlos
en experiencias posteriores.

carried out in developing countries or underdeveloped
countries. In these countries the problem of the
growing demand for electronic energy is combined
with scarcity of their own resources. The mstallation of
wind parks in suitable áreas, means as well as an
investment of foreign capital, the creation of local
employment, and a greater self-supply of electric
energy and the conservation of the environment.

Un importante campo de aplicación de las energías
renovables y en este caso de la eólica, lo constituyen
los países en vías de desarrollo o países
subdesarrollados. En estos países, el problema de la
demanda creciente de energía eléctrica se combina
con la escasez de recursos propios. La instalación de
parques eólicos en aquellas zonas viables supone, al
margen de una inversión de capital extranjero, la
generación
de empleo
local,
un mayor
autoabastecimiento de energía eléctrica y la
preservación del medio ambiente.

Parques Eólicos en España

Spain's Wind Parks

En España la primera zona donde se instalaron
parques eólicos fue Andalucía (Tarifa). Tras ella, en
las Islas Canarias tuvo un importante desarrollo. La
utilización de Tarifa o Canarias como zonas de
ensayo de los primeros aerogeneradores, por ser
zonas conocidamente ventosas, facilitó un mayor
conocimiento posterior del recurso eólico de las
mismas. Otras zonas que fueron evaluándose
posteriormente son el Valle del Ebro, Navarra y, por
último, Galicia. Salvo excepciones puntuales puede
afirmarse que el panorama de la energía eólica en la
última década ha estado centrado en torno a las zonas
nombradas. La de Tarifa ha sido la que disponía de
una mayor potencia instalada, pero recientemente se
ha superado por Galicia. Otra evolución importante
la ha protagonizado Navarra, con una clara apuesta
por la energía eólica que la ha llevado a elaborar un
Plan para generar un aparte importante de la energía
que consume con esta tecnología.

In Spain the first área in which wind parks were
installed was in Andalusia (Tarifa). Afterwards the
Canary Islands were one of the áreas in which this typo
of technology was greatly developed. The use of Tarifa
or the Canaries as testing grounds for the first wind
turbines, being well-known windy áreas, lead to a
greater knowledge of their wind resources. Other áreas
that were later evaluated from the point of view of the
wind potential were the Ebro Valley, Navarra and
lastly Galicia. Except certain cases, it can be said that
the panorama of the wind energy in the last decade has
been centred on the named áreas. Above all the área of
Tarifa has been the one, which had the greatest energy
installed, buy recently it has been taken over by
Galicia. Another important development has taken
place in Navarra that has placed its faith in wind
energy and which has carried out a plan to genérate an
important part of the energy it consumes with this
technology.

Recientemente, el panorama de la energía eólica ha
variado sustancialmente, ya que la mayoría de las
Comunidades Autónomas han apostado por el apoyo
y promoción de las energías renovables y muy
especialmente por la energía eólica. La Región de
Murcia, a través de su Consejería de Medio
Ambiente, Agricultura y Agua, ha realizado trabajos
de evaluación y caracterización del campo de vientos
a escala regional. Además, la Consejería de Industria,
Trabajo y Turismo ha adquirido un importante
compromiso con la promoción de la energía eólica en
la Región iniciando el desarrollo de un Plan de
Energías Renovables elaborado por el Instituto para
la Diversificación y e Ahorro de la Energía (IDAE)
en el marco del Programa europeo ALTENER.

Recently the panorama of wind energy has varied
substantially because the majority of the Regional
Governments have supported the promotion of
renewable energy, and especíally for wind energy.
Particularly the región of Murcia through its
Department of Environment, Agriculture and Water,
have carried out the assessment and characterisation of
wind fields on a regional scale, and the Department of
Industry, Work and Tourism has acquired an important
agreement with the promotion of wind energy in the
región initiating the development of a Plan for
Renewable Energy elaborated by de Institute for de
Diversification and Saving of Energy (IDAE) within
the European Program ALTENER.
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Wind Parks in Murcia

Parques eólicos en Murcia
A finales de 1998 son 28 los proyectos de parques
eólicos presentados ante la Consejería de Industria,
Trabajo y Turismo de la Comunidad Autónoma de la
Región de Murcia. La potencia total que supondrían
estas instalaciones asciende a 1,9 millones de MW,
cantidad que se corresponde con el 53% del consumo
eléctrico regional anual.

At the end of 1998, twenty-eight wind park projects
were presented for the approval of the Department of
Industry, Work and Tourism of the Regional
Government of Murcia. The total energy that these
installations would ascend to would be 1.9 million
MW, a quantity that corresponds to 53% of the
electricity consumed annually in the región.

Algunos de estos proyectos están aún en fase de
medición de vientos, para comprobar las velocidades
medias y el número de horas que realmente podrían
estar en funcionamiento los aerogeneradores a
instalar.

Some of these projects are still in the wind-measuring
phase, to check the average speeds and the number of
hours during which the wind turbines to be installed
could actually be working.
Up till now only one of the projects that was presented
has completed all the requirements. This project is
located in the Sierra de Ascoy (in the municipality of
Cieza), which has just begun to work (fourth
December, 1998), promoted by the business
ELECDEY Murcia, S.A:

Hasta el momento, solamente uno de los proyectos
presentados ha ultimado toda la tramitación
necesaria. Es el ubicado en la Sierra de Ascoy
(municipio de Cieza), que se ha puesto en
funcionamiento el 4 de diciembre de 1998,
promovido por la empresa ELECDEY Murcia, S.A.
La potencia total prevista para esta instalación es de
18,6 MW. Como fase inicial se han instalado 9
aerogeneradores, 660 kW, es decir, una producción
total en torno a 6 MW.
Los aerogeneradores tienen 45 metros de altura y sus
aspas 47 metros de envergadura. Están diseminado
en un radio de 2 kilómetros y alineados
perpendicularmente a la dirección de mayor
frecuencia del viento, SSE. La velocidad del viento
media anual es de 5,5 m/s y el número de horas de
posible funcionamiento previsto es de 2.200.
La Declaración de Impacto Ambiental positiva,
relativa a esta instalación (Resolución de la Dirección
General de Protección Civil y Ambiental publicada
en el Boletín Oficial de la Región de Murcia de 22 de
diciembre de 1998), establece una serie de
condiciones para asegurar la minoración de los
posibles efectos ambientales negativos. Estas
medidas se refieren principalmente a la protección
del medio físico, de la flora y de la fauna, para el
paisaje, así como de restitución de la vegetación,
etc.).

The total energy projected for this installation is 18.6
MW. During the initial phase nine wind turbines have
been installed with individual power of 660 kW that is
to say a total power of around 6 MW of electricity.
The wind turbines are 45 metres high and their blades
are 47 metres long. They are extended over a radius of
2 kilometres perpendicularly in the direction of SSE
where the wind speed is at its greatest. The annual
measurement of the wind forcé in this direction is 5.5
m/s, and the number of possible working hours is
2200.
This wind park is an example of a well-balanced
placement bearing in mind the possible effects on
environment. The Department of Environment,
Agriculture and Water and CIEMAT selected and
characterised the place in its joint study, which was
carried out to assess the best use of wind energy
resource that was interesting and compatible with the
natural valúes.
The Declaration of the Environment Impact is positive
for the installations (Decisión of the General Direction
of Civil and Environmental Protection published in the
Official Bulletin of the Región of Murcia, 22
December, 1998) establishes a series of conditions to
assure a Iessening of possible negative effects on the
environment. These measures principally refer to the
protection of environment, of the flora and fauna of the
área, as well as the replacement of the vegetation, etc.
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ENVIRONMENT

MEDIO AMBIENTE

Impactos en el Medio Ambiente de los The Impact on Environment Caused by
Parques Eólicos

Wind Parks

Un paso previo a la decisión final sobre cualquier
proyecto de instalación de un parque eólico es su
sometimiento al procedimiento de Evaluación de
Impacto Ambiental conforme al R.D. 1131/1988,
que aprueba el Reglamento para la ejecución del
R.D.L. 1302/1986 de Evaluación de Impacto
Ambiental, así como a la Ley 1/1995 de Protección
del Medio Ambiente de la Región de Murcia. Con
este procedimiento se determinaría la compatibilidad
o no de esta actuación con el emplazamiento elegido
y, en su caso, se dispondrían las medidas correctoras
o modificaciones del proyecto que fueran necesarias
y que se incluirían en la Declaración de Impacto
Ambiental.
Los mayores impactos de estas instalaciones suelen
producirse sobre el medio natural, ya que por lo
general se plantean en las zonas de cumbre de las
sierras, donde, junto con un interés paisajístico
intrínseco, se dan unas características de naturalidad
elevada.

Before making a final decisión on wind park
installations, a Process of Environmental Impact
Evaluation must be carried out in accordance with the
R.D. 1.131/1998 which approves the Ruling for the
execution of the R.D.L. 1.302/1986 on Environmental
Impact Evaluation as well as the law 1/1995 on
Protection of Environment in the Región of Murcia. By
means of this process, it will be determined whether
this action is compatible or not with the chosen lace,
and, if the correct measurements or modifications of
the project that may be necessary are available, and are
included in the Declaration of Environmental Impact.
The greatest impact of the installations is usually on
the environment for which generaliy they are placed in
covered áreas in the mountains, where, together with
an intrinsic interest for the landscape they have an
elevated natural characteristic.

Preferentemente deben buscarse emplazamientos
donde se garantice la compatibilidad con la
conservación de valores naturales y paisajísticos.
Es interesante tener en cuenta que las zonas que
reúnen mayores intereses en este sentido son en las
que recaería alguno de los status siguientes:
•
•
•
•

•
•

Espacios Naturales Protegidos (Ley 4/92 de
Ordenación y Protección del Territorio de la
Región de Murcia).
Áreas de Protección contra la Fauna (Ley
7/95 de Fauna Silvestre, Caza y Pesca Fluvial).
Zonas de Especial Protección para las Aves
(Directiva 79/409/CEE relativa a la Conservación
de las Aves Silvestres).
Áreas con tipo de Hábitats de Interés
Comunitario (Directiva 92/43/CEE relativa a la
Conservación de los Hábitats Naturales y de la
Flora y Fauna Silvestres).
Áreas de sensibilidad ecológica (Ley 1/95 de
Protección del Medio Ambiente de la Región de
Murcia).
Zonas de interés natural o paisajístico
recogidas en los P.G.O.U. municipales.

En países más avanzados en la instalación de estas
tecnologías, con una gran sensibilidad ambiental, y
en algunas Comunidades Autónomas, se han
desarrollado actuaciones en zonas donde ha sido
posible la compatibilidad de usos.

Firstly wind parks must not be placed in the áreas of
natural valué which must be preserved and protected.
The most relevant limitations would depend on the
effect of places which have the status of protection as
follows:
• Natarally
protected
space,
whose
characteristics are incompatible with these types of
installations (in the Región of Murcia those
declared by the Law 4/92 of Regulation and
Protection of the Territory of the Región of
Murcia).
• Áreas of Protection for Fauna (in the Región
of Murcia in accordance with the Law 7/95 of
Forest Fauna, Game and River Fishing).
• Áreas of Special Protection for Birds
(according to the Directive 79/409/CCE relating to
the Preservation of Forest Birds).
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En Navarra, se ha llevado a cabo un Plan de
Desarrollo Eólico, mediante una caracterización de
todo el territorio regional. Inicialmente, se
excluyeron como posibles emplazamientos los
lugares de mayor valor paisajístico, las zonas de
Especial Protección de Aves (ZEPAS), las áreas de
paso de rutas migratorias de aves y los lugares de
interés histórico, artístico o cultural. De los posibles
emplazamientos restantes, con potencial eólico
suficiente, se elaboró un pormenorizado estudio,
valorando todos los impactos ambientales mediante
un baremo de afección. Ello ha permitido elegir
aquellos parques que, teniendo viento suficiente,
producen una afección más limitada sobre el medio
natural.

Evaluación de los Impactos
Ambientales.
La evaluación de los impactos ambientales de un
parque eólico, ha de tener en cuenta las ventajas que
este tipo de instalaciones pueden reportar directa o
indirectamente sobre el medio ambiente. Entre ellas
cabe destacar:
•
•

•

•

4>
•
^

Es una forma de obtención de energía segura y
renovables.
No se producen emisiones a la atmósfera (CO2,
SOX, NOX) en el proceso de producción de
electricidad.
Son instalaciones móviles, cuya desmantelación
permitiría la recuperación prácticamente total de
la zona.
El tiempo de construcción de estas instalaciones
es muy corto (alrededor de seis meses) y, por
tanto, también las molestias en esta fase.
Suponen un beneficio económico considerable
para los municipios afectados.
Su instalación es compatible con otros muchos
usos del suelo.
Posibilita la creación de puestos de trabajo
directos e indirectos.

• Áreas classified as Habitat of Community
Interest (those shown in Annexe I of the Directive
92/44/CEE relating to the Preservation of the
Natural Habitat and of the Flora and Fauna of the
Forest).
In the countries that are more advanced in the
installation of this technology and have a great
awareness of the environment, and in some Regional
Govemments, initiatives have been carried out in áreas
where the compatibility with the usage has been
possible.
In Navarra for example a Plan of Wind Development
has been carried out through a characterisation of all
the regional territory. Firstly, certain possible
placements were excluded. To preserve the beauty of
the landscape, áreas of special Protection for Birds
(ZEPAS), the áreas used by migrating birds and places
with historie interest, whether artistic or cultural. A
detail study was carried out of the possible remaining
placements with sufficient wind potential. It valued the
entire environmental impact through criterion of effect.
This has allowed the choice of those parks which,
having sufficient wind, cause less damage on
environment.

Evaiuation of the Environmental Impact
The evaiuation of the environmental impact, to reject
or place corrective measures n a wind park project,
must take in to account the advantages that this type
installation has or can have directly or indirectly on the
environment. Amongst these the following must be
highlighted:
• It is a form of obtaining safe and renewable
energy.
• There are no emission onto the atmosphere
(CO2) SOX, NOX) in the production of electricity.
• Mobile installations whose dismantling would
let us practically recupérate the entire área.
• The time of construction of these installations
is very short (about six months) and so are the
inconveniences during this phase.
• These mean considerable economic benefits
for the municipal áreas, which are affected.
• The installations are compatible with many
other uses of the ground.
• Creation of direct or indirect jobs.
But, unfortunately, it is not possible to genérate energy
without causing impact on environment, and the wind
energy produced with wind parks is not exempt from
this. The most considerable impact on environment is
the effeets on the ground, bird-fauna, sound levéis, and
the effeets on the landscape.

Pero, lamentablemente, no es posible la generación
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de energía sin ningún impacto ambiental, y la energía
producida con parques eólicos no está exenta de ello.
Los impactos más considerables son las afecciones al
suelo, sobre la avifauna, los niveles sonoros y las
afecciones sobre el paisaje.
Afecciones sobre el suelo:
La instalación de un parque eólico conlleva la
creación de accesos y cierto movimiento de tierras.
El impacto de las pistas de acceso se puede evitar si
se eligen emplazamientos donde existan previamente.
La apertura de éstas es necesaria para el paso de
maquinaria, pero posteriormente habría que actuar
revegetando las zonas que se quedarán descubiertas
en las laderas y taludes, así como las procedentes del
movimiento de tierras necesario para la disposición
de cada aerogenerador.

Effects on the ground:
The installation of a wind park means the creation of
access routes and certain movements of land. The
impact of the access routes can be avoided if we
choose the routes, which already exist. However, the
opening of these routes would be necessary for the
transfer of machinery for installation. But one would
have to act fast and re-vegetate these áreas that are left
uncovered on the sides and slopes of these routes, as
well as those áreas with necessary earth movement for
the disposition of each wind turbine.

AfeccioDes sobre la avifauna:
La colisión de las aves es uno de los riesgos de
mayor preocupación. Estudios realizados en distintas
zonas
especializadas
(fundamentalmente
en
Dinamarca) demuestran que las aves tanto diurnas
como nocturnas tienden a cambiar su ruta de vuelo
100 ó 200 metros y, en caso de volar por encima de
las turbinas, lo hacen buscando una distancia en
altitud que sea segura. Dentro de los parques eólicos,
los cables que transportan la energía generada hasta
las subestaciones eléctricas suelen ir enterrados.
No obstante, deben evitarse este tipo de instalaciones
en las inmediaciones de zonas de interés para la
avifauna, ya que otros efectos como la modificación
de los comportamientos habituales de migración,
reproducción
o
nidificación
podrían
ser
considerables.
Niveles sonoros:
El impacto sonoro del roce de las palas de los
aerogeneradores con el aire produce un ruido
constante que puede resultar muy molesto, sobre todo
si existen viviendas cercanas a menos de 200 metros.
El ruido puede ser un problema menor si se realizan
los estudios adecuados anteriormente a la decisión y
diseño final. Además, las nuevas turbinas están
diseñadas pensando en la reducción de la emisión
sonora.
Afortunadamente, hoy en día es relativamente
sencillo predecir los efectos sonoros de las turbinas
eólicas calculando el mapa sonoro mediante la
modelización
con
programas
informáticos
específicos, que pueden utilizarse para la evaluación
del impacto ambiental, y, por tanto, proponer las
oportunas modificaciones o medidas correctoras.

Effects on the bird-fauna:
The colusión of birds is one of the main risk factors.
The research in different specialised áreas (mainly in
Denmark) show that both the diurnal and nocturnal
birds, tend to change their flight routes by 100 or 200
metres away from their usual routes that existed before
the installation of the wind parks. And in case of flying
over the turbines, they seek a safe distance in height.
The conventional means of transport of electricity are
much more dangerous and cause mortality by
strangulation due to the lack of visibility of the
overhead cables of distribution. Thus, inside the wind
parks, the cables that transport the energy generated till
the electric sub-stations, normally are enclosed.
However, one must avoid these types of installations in
the vicinity of the áreas of interest for the bird-fauna,
as the other effects such as the modificación of the
normal behaviour of migration, reproduction or nest
building can be considerable.
Sound levéis:
The noise impact caused by the air friction and the
blades of the wind turbine can produce a constant
noise, which can be a minor problem if suitable studies
are carried out before the implantation of a wind park.
Al present, the new turbines are designed to reduce the
emission of noise.
Fortunately, nowadays it is relatively simple to forecast
the effects of the sounds of the wind turbines
calculating the sound map by means of a model with

Page106

Addressing social and institutional barriers for wind energy installations

specific computer programmes, which would have to
carry out the evaluation of the impact on environment
of these installations.

Efectos sobre el paisaje:
Un problema muy generalizado cuando se habla de la
instalación de un parque eólico es la afección que
éste puede suponer sobre el paisaje. En países como
Dinamarca, Gran Bretaña, Alemania y Holanda, se
ha comprobado que por lo general los ciudadanos
que viven más cerca de donde se va a realizar uno de
estos proyectos, se muestran más favorables que los
ciudadanos que residen en la ciudad.
Los estudios de impacto ambiental deben incluir
buenas evaluaciones, siguiendo metodologías
contrastadas sobre este importante componente del
medio y plantear las medidas correctoras que
minimicen la afección.

Effects on the landscape:
It is considered to be a very generalised problem when
discussing about the installation of a wind park that
can have affect on the landscape, as these are normally
installed in these types of áreas. In countries like
Denmark, Great Britain, Germany and Holland, it has
been shown that the citizens who live closer to one of
these projects tend to be more in favour of these than
those citizens who live in a city.
The research on environment impact must include
good
assessments,
following
the
contrasted
methodology on this important means, and put forward
corrective measures that minimise the negative effects.
The simple decisions such as the use of grey colour for
the turbines can help these harmonise with the
landscape.
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ESTUDIO DE BARRERAS PARA LA
INSTALACIÓN DE ENERGÍA EÓLICA

STUDY OF "ADDRESSING SOCIAL AND
INSTITUCIONAL BARRIERS FOR WIND
ENERGY INSTALLATIONS "

El Proyecto "Estudio de las Barreras

Study of "Addressing Social and

Sociales e Institucionales para las

Institutional Barriers for Wind Energy

Instalaciones de Energía Eólica"

Installations".

La publicación de este trabajo se enmarca dentro del
proyecto "Estudio de las barreras sociales e
institucionales para las instalaciones de energía
eólica", cofinanciado por la Comisión Europea, que
se desarrolla dentro del Programa Thermie-B.

"The publication of this project-work is placed within
the project" jointly financed by the European
Commission and developed within the Programme
"Thermie-B".
The participants in the Project are:

Las principales tareas a realizar son:
1.

Revisión del marco institucional y legal.
La revisión del marco institucional y legal de los
distintos países participantes, así como su
comparación con el resto de países con un papel
relevante en el campo de la energía eólica,
suministrará la posibilidad de contrastar el estado
de implementación de esta tecnología y detectar
estrategias específicas.

2.

Estudio de opinión sobre la energía eólica.
Se pretende sondear la opinión de la población
sobre la energía eólica. Se realizarán entrevistas
en municipios en los que ya exista un parque
eólico y en municipios en los que se está
procediendo a su instalación o haya algún
proyecto en curso.
Esto permitirá contrastar los resultados y la
extracción de conclusiones al respecto de la
opinión sobre la energía eólica.

3.

*
^
^
•

CINAR S.A. (co ordinator)
..Greece
ENEA (Energy Agency)
Italy
CIEMAT
Spain
REGIONAL ENERGY AGENCY
OFCRETE
Greece
• REGIONAL DEPARTMENT OF
ENVIRONMENT, AGRICULTURE
AND WATER OF AUTONOMOÜS
REGIONAL OF MURCIA
Spain
• ENERGY CENTRE OF CICLADESGreece
The main tasks to carried out are:
1. Revisión of institutional
and legal
framework.
The revisión of institutional and legal framework of
different participating countries, i.e. their
comparison with the rest of the countries with a
relevant role in the field of wind energy. It would
provide the chance to compare the state of
implementation of this technology and would detect
specific strategies and their results at the same time.

Simulación de instalaciones de parques
2. Opinión poli carried out on the wind energy.
eólicos.
By means of this means, one wants to test public
Para esta tarea se utilizará el WPW. El software
opinión with respect to wind energy. So for such
Wind Park Wandered es una herramienta
purpose, there are interviews carried out in the
desarrollada por CINAR de "diseño" y
municipalities with wind parks, as well as in those
"visualización" que permite realizar la imagen
where these are in the process of being installed or
virtual de posibles parques eólicos, evaluando así
the project is in its due course. The fulfilment of
su impacto visual y auditivo. El software tiene las
this experience, in different countries and studied
siguientes capacidades:
áreas, would allow us to compare the results and
° Visualización y animación de parques
reach important conclusions with respect to public
opinión on wind energy.
eólicos.
° Cálculo del ruido producido por los
aerogeneradores.
3. Simulation of installation of wind parks.
° Base de datos de aerogeneradores.
The Wind Park Wandered software tool is a Design
B
Cálculo
del
recurso
eólico
del
and Visuallisation tool developed by CINAR,
which allows the preview of potential wind parks,
emplazamiento.
evaluating their visual and audio impact. The
° Selección de la ubicación inicial de los
software is equipped with the following
aerogeneradores, así como la posterior
capabilities:
modificación de posición y tipo de máquina.
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•
0

Cálculo de la energía producida y análisis
económico del parque eólico.
Diseño integral del parque eólico.

°
Visualisation and animation of wind
park installations.
0
Calculation of noise generated by
wind turbines.
0
Data base of wind turbines.
0
Calculation of wind resource of site.
•
Initial placement and modificación of
positions and types of wind turbines.
•
Calculation of energy production and
economic analysis of the wind park.
•
Integrated design of wind park
installations.

4. Producción y distribución de información
sobre la energía eólica.
En esta tarea se enmarca la presente publicación,
con la que se pretenden resumir los principales
aspectos relacionados con la energía eólica,
desde su origen, el estudio de la fuente
energética (el viento), las máquinas que lo
aprovechan
o
el
contexto
social . y
medioambiental más relevante.
5. Organización de unas jornadas informativas
sobre las posibilidades de diseño de un parque
eólico.
En estas jornadas se planteará la situación actual
de la energía eólica en el contexto europeo y en
cada uno de los países participantes y se
mostrarán las posibilidades del software WPW
como herramienta de diseño de parques eólicos.

4. Production and distribution of information
on wind energy.
For such purpose, we can include the present
publication with which one could summarise the
main aspects associated with wind energy from its
origin, the study of energy source (wind), and the
machines that make use of it or the most relevant
social and environmental contexts.
5. Organising informative seminars on the
design possibilities of wind parks.
At these seminars, one could assess the present
wind energy situation in the European context and
in each one of the participating countries. And
possibilities of presenting WPW software as a
design tool for wind parks.
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4.4

DISTRIBUTION OF BROCHURES

Five hundred copies of the brochure were produced. The distribution was made in different
steps:
8

50 copies were sent to the DGXVII.

° 250 copies approximately were distributed during the workshop.
e

The rest of brochures were sent to secondary schools and Councils near the wind farm.
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5. WORKSOP ORGAN1ZATION

Within this WP, all relevant actions necessary to the workshop celebration are included.

First of all, the invitation was prepared. This invitations was elaborated in Spanish, and was
made as a triptych with the information of:
a

The ñame of the Work Shop

e

The organizers.

° The objectives.
• The target population.
e

The Program.

G

The site of celebration.

3

How to make the inscription.

The invitation of the workshop was printed with the brochure, and it was available in January.
The final date of the workshop was March the 15th, Monday. We thought Monday was the
best day of the week because people are less tired than the other days. In addition, the
cheapest tickets to travel could be obtained.
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As the same time than the invitation, a poster with the same information as the invitation was
printed and sent to the councils and schools, in order to have a better dissemination.

The timetable was elaborated proposing the personalities to particípate and the time of each
speech.
PARTICIPANTS:
People (the brochures with the invitation will be distributed in schools,...)
Promoters
Developers ofWEC's
Ecologist
Authorities
MAIN AUTHORITIES PRESENTATION (16:00)
° Authorities presentation:
Administrative
Council
Mayor

CARM
DG Medio Natural
CIEMAT
DG Energías Renovables
GENERAL TECHNICAL ASPECTS (16:30)
0
Wind Energy in Europe and forecasting
DGXVII
° The wind and its characteristics as energy source. Wind energy exploitation DER/CEEMAT
LET'S DESIGN OUR WIND PARK (17:30)
• WPWpresentation
CINAR?
COFFE BREAR (18:30)
ROUND TABLE (19:00)
s
Chairman
Windpark studies
CIEMAT
Duration 60 min
Participants:
Wind park promoter ELECDEY/MADE/GAMESA
Wind park developer ...MADE/GAMESA
Ecologists
Greenpeace/Adenat
Regional Environmental Adm
CMAAA/CARM
Regional Industrial Adm
C.Ind./CARM
Spanish Industry Ministry
¿?
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CLAUSURE (20:00)
Finally, the event was celebrated. The following picture shows one of the news published in
the newspapers. It is important to point out that the main title is not about the celebration of
the workshop, this appears as a subtitle
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The main title is focused in the development of wind energy in the Región. This was one of
the subjects mainly discussed during the roundtable discussion, and was explained as a
process in all the Spanish regions, not only in Murcia.

The workshop was celebrated in the afternoon, staring with a speech of the Cieza's Mayor,
followed by the presentation of the General Director of Natural Environment (from CARM)
and the General Director of Renewable Energies (from CIEMAT).

After the authorities participation, the responsible of the Renewable Resources Program of
CIEMAT, shows the main efforts of the Commission focused to the wind energy
development. This participation was elaborated by the DGXVII because none of official
representing could carne to Cieza to the event. Mr. Martin gave a short introduction on wind
energy technology and the local situation in Spain and Murcia.

After the coffee break, a CINAR representative made a presentation about wind park
scenarios based in Cieza's Wind Park. The actual WECs distribution was studied as well as
the possible final distribution when additional WECs would be installed. This final
distribution was presented from different points of view using the WPW developed by
CINAR. The presentation was made in English, and because the audience to whom the speech
was directed speak mainly Spanish, a translator was cióse to Mr. Georgopoulos in order to
make the translation to the main public. That was a bit complicated because wind energy
terminology is not easy to transíate by a general translator and it also reduced the velocity of
the speech and consequently the audience attention.

The final action consists on a roundtable discussion focused on the "Detection of barriers for
wind energy installations". To this objective, the roundtable was drove by Mrs. Sáez,
responsible of Socio-economic Studies of Energy and Environment Program (from CIEMAT)
and represents of:
o The Cieza's Municipality
e

The Environment local Ministry

• The Industry local Ministry
o The promoter of the Cieza's Wind Park
o The local Electricity Network enterprise
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8

A National Green Association (Grouped Ecologist)

Mrs. Sáez presented the global objectives and afterwards each participant made a short
speech. At the end, the public raised several questions and the discussion was very lively.

The more relevant points in each participant exposition were:

DG. of Natural Environment:
e

This DG is very interested in the development of renewable energies in Murcia Región,
and in this direction a Wind and solar map have been elaborated under collaboration with
CIEMAT.

0

It is necessary to detect the possibility of a compatible exploitation of wind energy defining
"Suitable Zones".

Ecologists in Action (National ecologist association):
0

Clearly defined favorably with respect to wind energy.

DG of Industry, energy and Mines:
s

One of the first steps in order to install a Wind Park in Spain is the request of Special
Regime. This procedure must be presented to the local industry authorities.

• The total investment in wind energy in the región will be around 107 million pesetas.
° Ascoy wind farm actually has 9 WECs, the park has requested 31 more WECs.
® There are 44 requests of Special Régimen in order to install wind Parks in Murcia Región,
but some of them do not have enough wind measurements.
• There is a Renewable Energy Plan inside the Altener Program, with the participation of
IDAE. The final work is explained in two documents: the first one relates to the resources
availability, and the second one about the action lines.
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Mayor:
0

There are three organisms implied:

- The municipality: in this case, is the landowner, but the exploitation is given to the
Regional Administration.
- Regional Ministry of Industry: it musí approve the Wind farm Project.
- Regional Ministry of Environment: it must approve the environmental impact study.
° The municipality gives facilities to the wind farm projects.
e

The municipality has to approve the following licenses:

- Indemnification for the occupation of the mountain during 31 years.
- Building tax
- Town planner license
- Installation tax
- Opening license
0

The money collected for these concepts are around 42 million pesetas.

The promoter:
° Gives general support to the project.
° Prerequisites for wind farm installations:
- Wind resources.
- Good characterization of wind resources.
- Accessible emplacement.
- Electrical grid near the selected site.
° The wind farm has been working for four months and has been visit by ten schools and by
people in general.
• The wind park has been installed in a record time: 18 months.
° The importance to ask for wind farm licenses in selected places is because they could not
be installed in any location or in Natural Parks.
" Co-ordination between administrations is necessary because there are times when it is not
clear what is the step to take.
° Sometimes the license could be adjudicated or refused based only on a subjective opinión
of one management consultant. Clear guidelines are then necessary for project evaluation.

The electrical utilitv:
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• The electrical utility participates in one of the biggest Spanish enterprises involved in wind
energy exploitation: Gamesa Eólica.
0

Wind farm installations have some problems regarding the distance to the electrical grid
and its power in order to evacúate the electricity generated by the wind farm. The works
needed to connect the wind farm to the electrical grid: new lines, reinforcement of the
existing ones, ...are made by the electrical utility but are paid by the wind farm promoter.
This is one of the biggest limitations.

Some important points were detected:
• In Spain, there is a general situation of requested places for wind park installations. The
enterprises want to install windparks.
" This situation is product of the national law on wind energy price.
° The actual situation in Spain could be defined as a "stopped point" imposed by
environmental authorities that wanted to avoid environmental damages. Wind energy is
actually profitable on windy emplacements that are usually far from the cities, in the top
of the hills, and .... should be careful with natural reserves.
• There are improvements in a municipality where a wind park is installed such as a general
economic action and in some cases as the land rent.
° There is an important weak point in the grid connection because the electrical utility
imposed the connection point and the grid reinforcement if necessary.
° National ecologist groups are clearly positioned in favor of wind energy, but local groups
are more opposed to.
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