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Interviewed Experts 

We would like to thank all interviewed experts for their very valuable input and their support for this 
study. We highly appreciate their expert knowledge and their availability in the framework of the RES 
Integration project on behalf of the European Commission. For this country study, the following 
experts were interviewed: 

• Antonio Candela Martínez, Comisión Nacional de Energía (CNE) 
• Alberto Ceña, Spanish Wind Industry Association (AEE) 
• Eduardo Collado, Spanish PV Industry Association (ASIF) 
• Rafael Cossent, IIT - Pontifical University Comillas 
• Pablo Frías Marín, IIT - Pontifical University Comillas 
• Enrique Marín Fernández, Solardelvalle 
• Juan Antonio Sánchez Ceballos, Iberdrola Distribución 
• Abel Santamaría Rivera, Iberdrola Distribución 
• Emilien Simonot, Spanish Wind Industry Association (AEE) 

Subsequently, this study was further revised and integrated thanks to the written comments received 
by the following organisations: 

• Asociación Española de la Industria Eléctrica (UNESA) – Madrid, Spain 
• E.ON AG - Brussels, Belgium 
• ENAGÁS- Madrid, Spain 
• Endesa – Madrid, Spain 
• Gas Natural Fenosa – Madrid, Spain 
• Iberdrola – Madrid, Spain 
• Instituto para la Diversificacion y Ahorro de la Energía (IDAE) – Madrid, Spain 
• IIT - Pontifical University Comillas – Madrid, Spain 
• Red Eléctrica de España (REE) – Madrid, Spain 
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Executive summary 

Grid connection   
 Effect on integration of RES-E Neutral 
 Obligation to reinforce if necessary Yes 
 Distribution of costs Deep (except for small-scale RES-E systems) 
 Relevant grid level Transmission and distribution grid 
 Main barriers to integration Delays introduced by administrative procedures 

Heterogeneity of DSO technical requirements  
 
Grid operation   
 Effect on Integration of RES-E Positive 
 Purchase obligation Yes 
 Occurrence of grid curtailment Minor 
 Main barriers to integration No significant barriers detected 
 
Grid 
development 

  

 Effect on Integration of RES-E Neutral 
 Regulatory instruments  Insufficient 
 Nationwide grid development studies Existent 
 Main barriers to integration Lack of proper incentives for DSOs and RES 

developers 
Remuneration of distribution level grid 
development costs 

 
Market design   
 Functioning markets Full range of market options available. Markets are 

liquid and transparent  
 Intraday market and gate closure Functioning intra-day market, minimum 3 ¼ hour 

gate closure depending on trading session 
 Main issue Currently no major issues 
 
Support scheme   
 Support scheme Feed-in-Tariff and premium option 
 

Market integration and/or risk sharing 
elements 

Full market integration within the financially 
attractive premium option 
Time of use tariff option within FiT, differentiating  
between peak and base load hours 

 Balancing responsibility for RES 
producers Yes (FiT and market premium scheme) 

Table 1 - Overview on grid and market integration, Spain 

Spain is currently one of the most developed RES-E markets in Europe and its national objective for 
2020 is to exceed the 20% European target for RES-E share in final energy consumption. However, 
despite the significant volume of wind and solar installations connected and integrated to the Spanish 
grid infrastructure during the last few years, it was possible to identify a number of improvements that, 
if implemented, would further increase the rate of RES integration in the country. 
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With reference to the grid connection framework, Spanish RES-E developers often have to face 
excessive grid connection lead-times and significant connection costs. These long lead-times are often 
caused, rather than by the grid operators, by the long and regionally inhomogeneous administrative 
procedures involved in the grid connection phase. At distribution level, the significant grid connection 
costs are instead generated by the “deep” costs approach established by the Spanish legal framework. 
In fact, the current DSO remuneration regime does not recognise grid upgrade costs when these are 
required in order to connect new generation plants, and instead provides that these costs are directly 
and completely borne by the operators of the generation facilities that originate them.  

In late 2011, after a long conception period, a new national law has eventually introduced a 
streamlined grid-connection framework for small-scale RES-E systems. 

In general, the grid connection framework appears better defined at transmission level, where Red 
Eléctrica de España (REE) is considered to be a transparent interlocutor, even if in some cases it was 
reportedly unable to cope with large volumes of connection requests. At distribution level, however, 
the situation appears to be more heterogeneous and complex: the already mentioned regional 
variability of administrative processes adds to changeability in DSO technical requirements, which 
lack sufficient national legislative coordination. The higher volume of grid connection requests that 
DSOs have inevitably to cope with further exacerbates this sub-optimal context. 

RES-E electricity generation facilities in Spain are entitled to priority access to the grid, priority 
dispatching (if entitled to the feed-in tariff (FiT) support) and guaranteed purchase of electricity 
whenever security is guaranteed. Operation of RES-E installations within the Spanish power system is 
facilitated by the existence of a supervision infrastructure directed by the CECRE, a unique control 
centre set-up by the Spanish TSO. The centre monitors RES-E plants higher than 1 MW and controls 
the production of all RES-E plants larger than 10 MW, either individually or in clusters. Other 
operation requirements for RES-E installations may involve, depending on technology and capacity 
installed, power factor ranges to be respected and low voltage ride through (LVTR) capability. 

As foreseen by the Spanish legal framework, grid development planning is mandatory at transmission 
level, but only indicative at distribution level. In both cases, it is either the TSO or the DSOs that, 
having the technical expertise, prepare the development proposals that are then discussed and 
approved by the competent public authorities. At transmission level decision-making is held by the 
Ministry of Industry, Energy and Tourism (MINETUR), while at distribution level the decisional 
power is held by the Regional Administrations (CC.AA.). In both cases, the Comisión Nacional de 
Energía (CNE) holds an important consultative and regulatory role. The foreseen RES-E installation 
developments can properly be taken into account only at transmission level, while remunerative and 
procedural issues prevent this from happening also at distribution level. How to overcome these 
practical issues is a current matter of debate between national legislators and other Spanish 
stakeholders. In summary however, considering the fast pace of RES-E development, grid 
development and RES-E integration could be taking place at a faster rate than the present one. 

The architecture of the Spanish wholesale market is quite complex and includes an organised day-
ahead and intra-day spot market as well as bilateral trading outside the centralized market. The intra-
day market has six trading sessions and a gate closure of a minimum 3¼ hours before delivery. This 
general framework and the high levels of liquidity and transparency in the market place provide 
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favourable conditions for RES–E producers. Balancing market participation is possible for some RES-
E technologies (e.g. biomass, solar thermoelectric installations) if they pass a manageability test by the 
TSO.  

The Spanish support scheme for RES-E is quite sophisticated in the way it balances market integration 
and investment security. It offers the choice between a fixed FiT and a market premium option with a 
cap and floor price. In addition, the FiT includes a demand-oriented option with time-differentiated 
tariffs (not available for wind, PV generators and CSP plants). RES-E producers are, as all other 
producers, balancing responsible but only deviations that enhance the total system imbalances are 
charged to generators (dual imbalance pricing system). 

 



 

 

 
8 

  



 

 
9 

Table of contents 
Interviewed Experts ................................................................................................................................. 3 

Executive summary ................................................................................................................................. 5 

Renewable electricity deployment ........................................................................................................ 11 

Current generation mix and net generating capacity ......................................................................... 11 

Electricity consumption .................................................................................................................... 12 

RES-E share ...................................................................................................................................... 12 

Natural resources and geographical structure ................................................................................... 14 

Grid operators & dominant generators .............................................................................................. 16 

Interconnections, import/export ........................................................................................................ 16 

Literature and other sources .............................................................................................................. 17 

Grid connection ..................................................................................................................................... 19 

Summary ........................................................................................................................................... 19 

Relevant legal sources ....................................................................................................................... 20 

Connection procedures, deadlines, and information management .................................................... 20 

Obligations, legal responsibilities and enforcement of legal rights .................................................. 27 

Costs of grid connection ................................................................................................................... 27 

Literature and other sources .............................................................................................................. 30 

Grid operation........................................................................................................................................ 33 

Summary ........................................................................................................................................... 33 

Relevant legal sources ....................................................................................................................... 33 

Obligations, legal responsibilities and enforcement of legal rights .................................................. 33 

Grid curtailment ................................................................................................................................ 35 

Literature and other sources .............................................................................................................. 38 

Grid development .................................................................................................................................. 39 

Summary ........................................................................................................................................... 39 

Relevant legal sources ....................................................................................................................... 39 

Regulatory framework for grid development .................................................................................... 39 

Obligations, legal responsibilities of the grid operator in relation to the RES-E producer ............... 41 

Regulatory instruments to encourage grid development ................................................................... 42 

Grid development studies and planned improvements ..................................................................... 43 

Grid expansion costs ......................................................................................................................... 44 



 

 
10 

Literature and other sources .............................................................................................................. 46 

Market integration ................................................................................................................................. 47 

Summary ........................................................................................................................................... 47 

Relevant Legal Sources ..................................................................................................................... 47 

Market Design ................................................................................................................................... 48 

Support Scheme Design .................................................................................................................... 52 

Literature and sources ....................................................................................................................... 55 

NREAP Analysis ................................................................................................................................... 57 

 



RES-INTEG
 

 

Renewable electricity deployment

This chapter aims at providing a general introduction to the context for the deployment of renewable 
electricity in Spain in terms of electricity production, consumption, and grid operation.

Spain is one of the frontrunners in renewable electricity. The impressive gro
energy brought Spain from an average RES
2011), to a share of 35.2% in 2010 (ENTSO
consumption during the last two decades.

Current generation mix

A graphical overview of Spain’s electricity generation mix in 2010 is shown in Chart 1. 

Chart 1: Generation Mix - 2010 (%) (Source: 

Production.  Sources not explicitly mentioned are included either in other renewable or other fossil fuels.

In 2010, fossil fuels (41.8%, of whi
integration of RES-E into the electrical system
meanwhile closely followed by renewables (36.5%), which have meanwhile outclassed nuclear 
(21.8%).  

The high shares of flexible gas and hydro 
very high penetration of wind, despite of the very weak interconnection capacities with France and the 
rest of Europe. However, the scarcity of storage and interconnection capacities 
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Renewable electricity deployment 

aims at providing a general introduction to the context for the deployment of renewable 
electricity in Spain in terms of electricity production, consumption, and grid operation.

Spain is one of the frontrunners in renewable electricity. The impressive growth in wind and solar 
energy brought Spain from an average RES-E share of 15.4% in the period 1991
2011), to a share of 35.2% in 2010 (ENTSO-E 2011), despite of the massive growth of electricity 
consumption during the last two decades. 

nt generation mix and net generating capacity 

A graphical overview of Spain’s electricity generation mix in 2010 is shown in Chart 1. 

Source: eclareon elaboration of ENTSO-E online database of Detailed Monthly 

ion.  Sources not explicitly mentioned are included either in other renewable or other fossil fuels.

, of which 32% is gas – a fundamental energy source to e
into the electrical system) were still prevailing in the Spanish power sector, 

meanwhile closely followed by renewables (36.5%), which have meanwhile outclassed nuclear 

The high shares of flexible gas and hydro generation capacities have so far been able to balance the 
netration of wind, despite of the very weak interconnection capacities with France and the 

rest of Europe. However, the scarcity of storage and interconnection capacities 
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aims at providing a general introduction to the context for the deployment of renewable 
electricity in Spain in terms of electricity production, consumption, and grid operation. 

wth in wind and solar 
E share of 15.4% in the period 1991-1993 (Eurostat 
E 2011), despite of the massive growth of electricity 

A graphical overview of Spain’s electricity generation mix in 2010 is shown in Chart 1.  
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netration of wind, despite of the very weak interconnection capacities with France and the 

rest of Europe. However, the scarcity of storage and interconnection capacities have increasingly 
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become a problem and might soon become a serious barrier for the fu
variable generation potential in the Iberian peninsula.

The net generating capacity breakdown 

Chart 2: Net generating capacity - 2010 (

 (Source: eclareon elaboration of Entso

Electricity consumption

In 2010, Spain consumed 267 TWh (ENTSO
below the EU average of 6.2 MWh (ENTSO
of the economy, Spain in 2010 consumed 255 MWh / million
of the EU average of 257.7 MWh / million

Considering the development of electricity consumption in time 
average growth rate of more than 4.5% in the period 1990/2007. At this rate, consumption would 
double in 21 years. Only Ireland and Portugal had even higher growth rates.

RES-E share 

Chart 3 provides an indication of Spain’s to
up to 2020, according to the submitted action plan (NREAP). In other words, this is not a forecast, but 
the plan according to the government.
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become a problem and might soon become a serious barrier for the further development of the large 
variable generation potential in the Iberian peninsula. 

breakdown is provided in Chart 2. 
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of the EU average of 257.7 MWh / million EUR GDP (ENTSO-E 2011, Eurostat 2011
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average growth rate of more than 4.5% in the period 1990/2007. At this rate, consumption would 
double in 21 years. Only Ireland and Portugal had even higher growth rates. 
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the plan according to the government.  

19040

19821

131

 

 

12 

rther development of the large 

 

8 MWh per inhabitant. This is slightly 
. In terms of electricity intensity 

, i.e. slightly below the level 
urostat 2011). 

Spain’s registered an 
average growth rate of more than 4.5% in the period 1990/2007. At this rate, consumption would 

tal electricity consumption and RES electricity production 
up to 2020, according to the submitted action plan (NREAP). In other words, this is not a forecast, but 

Hydropower

Wind

Solar

Other Renewables

Nuclear

Fossile

Other



RES-INTEGRATION – Country Report Spain 
 

 

 
 

13 

 

Chart 3: Electricity consumption and RES-E generation (TWh) (Source: eclareon elaboration of Spain’s NREAP) 

According to the reference scenario of the Spanish NREAP, gross final electricity consumption is 
forecast to grow by 43%, from 291 TWh in 2010 to 417 TWh in 2020. This assumes more or less a 
prosecution of the very high growth rates registered during the last two decades. According to the 
NREAP, RES-E production, in the same period, should grow from 87.9 TWh in 2010 to 158 GWh in 
2020 (80% growth). Given the high growth in consumption, in absolute terms this would nevertheless 
result in an increase of non-renewable generation from 203.7 to 258.5 TWh/year. The planned 
evolution of renewable electricity generation is further broken down in Chart 4, which outlines the 
generation shares of wind, solar, hydropower and other RES-E to 2020. 

 

Chart 4: Breakdown of projected RES-E generation (TWh) (Source: eclareon elaboration of Spain’s NREAP) 
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Hydropower generation is planned to grow from 34.6 TWh in 2010 to 39.6 in 2020 (+14%). Wind 
from 41 to 78,3 TWh (+91%), most of it onshore, PV from 6.4 to 14.3 TWh (+223%) and CSP from 
1.1 to 15.4 TWh. Other renewables, mainly biomass and geothermal are planned to grow from 4.5 
TWh in 2010 to 10.5 TWh in 2020 (+14%). 

During 2011, the Spanish governmental Instituto para la Diversificacion y Ahorro de la Energía 
(IDAE) – reviewed the NREAP projected figures discussed above with the publication of the Plan de 
Energías Renovables (PER) 2011-2020. The PER is slightly less aggressive, reducing the overall RES 
share in final energy consumption from 22,7% to 20,8%. 

These plans, contributing the overall goal of exceeding the EU 2020 20% target, are very ambitious 
and require a substantial adaptation of the overall electricity system infrastructure. First of all, the 
efforts should be concentrated on creating smarter distribution networks and on increasing the 
interconnection capacity with France. Secondly, transmission and balancing reinforcements should be 
enacted. Finally, although storage is also very helpful for RES-E integration, possibilities are quite 
limited due to the scarcity of additional locations for large-scale hydro storage in Spain (IIT 2011). 

Natural resources and geographical structure 

Spain has excellent wind and solar resources in large parts of its territory. Figure 1 shows that the best 
wind resources are concentrated in the coastal areas and in some mountain regions in the interior. 
When compared with other European countries, also most areas in the interior of the country have 
good resources. Figure 2 shows that there are excellent conditions for PV nearly all over Spain, while 
Southern Spain offers very good conditions for CSP too. 

Biomass and geothermal resources are more limited, even though sufficient to reach the 2020 NREAP 
objectives set for these technologies, whose development is in fact starting. In the longer term, after 
2020, ocean energy might play an important role. 

Since most of the renewable resources are variable, it will be necessary to make substantial 
investments to create adequate transmission, storage and balancing capacities. 
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Figure 1: Map of wind resources at 80 meters above ground level (IDAE 2011) 

 

Figure 2: Yearly sum of global irradiation on horizontal and optimally inclined surface, 8-

years average of the period 2001-2008 [kWh/m2] (Source: EC JRC 2007)
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Grid operators & dominant generators 

Dominant generators 

The Spanish electricity production market is dominated by these main producers: Iberdrola (holding 
21% of traditional and RES-E installed generation capacity), Endesa (19%), Gas Natural Fenosa 
(14%), EDP-HidroCantábrico (13%) and E.on Generación (4%) and. The remaining 29% of 
production is shared between several tens of market players. 

Transmission System Operators 

Red Eléctrica de España (REE) is both the System Operator (SO) and, since Real Decreto Ley (RDL) 
17/2007 the only TSO (transportista único) operating in an exclusivity regime. 

Distribution System Operators 

The three main Spanish DSOs are Endesa Distribución (42% of the distribution market), Iberdrola 
Distribución (34%) and Gas Natural Unión Fenosa Distribución (16%). Other minor players are 
Hidrocantábrico Distribución (3%) and E.on (3%). The remaining 2% is shared amongst almost 350 
very small DSOs. 

Interconnections, import/export 

Spain is a net electricity exporter, with a positive balance towards each of its three neighbours. 

GWh (2010) France Portugal Morocco Total % of consumption 
Export 3,512 5,667 3,938 13,117 5.96% 
Import 1,991 3,190 33 5,214 2.37% 

Net 1,521 2,477 3,905 7,903 3.59% 
Total flows 5,503 8,857 3,971 18,331 8.33% 

Table 2: Physical exchanges in interconnected operation in 2010 (Source: ENTSO-E 2011) 

As seen, the total interconnection flows amount to only 8.3% of total consumption. This is the lowest 
value in continental Europe. The main reason behind this is that the interconnection to France is 
currently insufficiently dimensioned. This is also one of the crucial bottlenecks for the further 
development of wind and solar energy in the Iberian peninsula. 

However, plans are underway to double the current interconnection capacity and by 2014, when the 
development of the new 400kV interconnection line in the eastern Pyrenees will be completed, the 
total interconnection capacity between Spain and France will be raised from 3% to 6% of the 
maximum Spanish national electricity demand (against a 10% minimum recommended at EU level). 
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Grid connection 

Summary  

Despite the significant volume of wind and solar installations connected to the Spanish grid 
infrastructure during the last few years, in Spain RES-E developers often have to face excessive grid 
connection lead-times and significant connection costs. These long lead-times are often caused, rather 
than by the grid operators, by the long and regionally inhomogeneous administrative procedures 
involved in the grid connection phase. At distribution level, the significant grid connection costs are 
instead generated by the “deep” costs approach established by the Spanish legal framework. In fact, 
the current DSO remuneration regime does not recognise grid upgrade costs when these are required in 
order to connect new generation plants, and instead provides that these costs are directly and 
completely borne by the operators of the generation facilities that originate them.  

In late 2011, after a long conception period, a new national law (RD 1699/2011) has eventually 
introduced a streamlined grid-connection framework for small-scale RES-E systems. 

In general, the grid connection framework appears better defined at transmission level, where Red 
Eléctrica de España (REE) is considered to be a transparent interlocutor, even if in some cases it was 
reportedly unable to cope with large volumes of connection requests. At distribution level, however, 
the situation appears to be more heterogeneous and complex: the already mentioned regional 
variability of administrative processes adds to changeability in DSO technical requirements, which 
lack sufficient national legislative coordination. The higher volume of grid connection requests that 
DSOs have inevitably to cope with further exacerbates this sub-optimal context. 
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Chart 5: Yearly evolution of RES-E connections. Source: CNE data as of October 2011 

Relevant legal sources 

The Spanish legal framework for grid connection is defined by Ley 54/97 and by Real Decreto (RD) 
1955/2000. Further, the specific access rights for RES-E installations (falling under the so-called 
Régimen Especial) are put in place by RD 661/2007. Additionally, particular conditions for the 
connection of photovoltaic (PV) installations ere established in RD 1663/2000. 

Moreover, the Spanish transmission grid and system operator (REE), based on a public consultation 
process, elaborates its proposals for a set of grid codes (Procedimientos de Operación, P.O.) that 
define in detail different particular aspects of system operation and transmission management. The 
P.O. proposals are then passed to the Ministry of Industry, Tourism and Energy that, after a 
consultation with the CNE, finalise and publish them. At distribution level, each DSO sets up its own 
guidelines that need to be conformant with the applicable national P.O.s., although there is an ongoing 
process in order to elaborate the Distribution Procedures. 

Connection procedures, deadlines, and information management 

The connection procedures of RES-E installations, deadlines for connection and the information to be 
provided by the acting parties vary depending on the grid level.  

Access and connection to the transmission network 

A RES-E producer that wishes to connect an installation to the transmission grid has to make a request 
to Red Eléctrica de España (REE), the Spanish only transmission system operator (TSO). (REE acts 
as the System Operator (SO) and as the Transmission operator (T) within the grid access and 
connection processes). The requesting party has to provide the documentation described in REE’s P.O. 
12.1.  

In case several parties wish to connect different RES-E generation systems to the same network node 
(for a minimum cumulative capacity of 100 MW in the case of 220 KV and of 250 MW in the case of 
400 kV networks), RD 661/2007 establishes that the access and connection procedures must be carried 
out co-ordinately. For this purpose, the competent administrative authorities will designate an 
Interlocutor Único de Nudo (IUN), responsible for efficiently coordinating all the access requests, 
meeting technical requirements and guaranteeing the correct execution of the connection works on the 
transmission grid. 

Once REE, acting as the SO, receives the complete documentation, it has 2 months to analyse both the 
information provided and the feasibility of realising the requested access point, taking into account 
factors such as the adequacy and security of the network operation and the compatibility with the 
current infrastructure development plans, as specified in RD 1955/2000, RD 661/2007 and the P.O.s 
(especially 12.1, 12.2 and 13.1). 



RES-INTEG
 

 
 

Figure 3: Transmission network access procedure

Within 2 months, REE will provide to the soliciting party and to the TSO a report on access feasibility 
(Informe de Viabilidad de Acceso
include an Access Authorisation (
be complemented with the connection
administrative authorisation by the competent
of Ley 54/97. The access procedure is summarised in figure

The connection procedure is normally started once the access procedure is completed, even if this is 
not strictly required. The soliciting RES
connection, as required in P.O. 12.2.

Figure 4 - Transmission network connection procedure
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connection, as required in P.O. 12.2. 
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Within 2 months, REE will provide to the soliciting party and to the TSO a report on access feasibility 
, IVA). In case of positive outcome of the analysis, the IVA will 

The Access Authorisation, however, must 
a prerequisite to obtain the 

established in articles 21 and 28 

The connection procedure is normally started once the access procedure is completed, even if this is 
the TSO a request for 
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As shown in the figure below, the TSO has to analyse the request and then, within a month, it has to 
forward to the TSO an Informe de Cumplimiento de Condiciones Técnicas de Conexión (ICCTC). The 
system operator has then 1 month to analyse the ICCTC and, in case the connection is feasible, to 
respond both to the solicitor and the TSO with a Informe de Verificación de las Condiciones Técnicas 
de Conexión (IVCTC) including the Connection Authorisation. The latter, together with the Access 
Authorization, constitute the required documents in order to obtain the administrative authorization of 
the plant as indicated in articles 21 and 28 of Ley 54/1997. 

APPLICATION for ACCESS 
 The RES-E plant operator (or the competent IUN) applies for 

access to the transmission network. 
 

   

IVA and ACCESS Authorisation 
 If feasible, the system operator (REE) provides authorisation to 

access the grid 

   

CONNECTION Request 
 The RES-E plant operator (or the applicable IUN) has then to 

request a connection to the network node 
 

   

IVCTC and CONNECTION Authorisation 
 REE analyses the request and, in case of positive outcome, 

releases the IVCTC and the connection authorisation. 

   

CONNECTION Contract (CTA) 
 A connection contract is signed, within a month of the IVCTC, 

by the requesting party, the IUN and the TSO in charge of the 
connection point. 

   

OPERATION Authorisation (APES(p)) 
 The RES-E system operator or the IUN on its behalf, may now 

request the connection and trial operation authorisation 
(APESp)  

   

CONNECTION  
 The RES-E system can now be permanently physically 

connected to the grid and the operator may now start 
production and injection to the grid 

Diagram 1: Access and connection procedure of large RES-E installations to the transmission grid 

Once the access and connection processes are accomplished and within a month of the emission of the 
IVCTC, the requesting party, the IUN (if applicable) and the TSO have to sign a technical access 
contract (CTA). The CTA may also reunite several RES-E installations connected to the same network 
node managed by the appointed IUN. A CTA cannot be signed if all the administrative authorisations 
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necessary for the realisation of the generation and connection installations up to the transmission 
connection point are not in place. 

At least two weeks (up to 2 months, depending on the connection solution) in advance of the foreseen 
physical connection of the RES-E plant to the transmission grid, the IUN has to present to REE an 
authorisation request for the connection and trial operation (APESp) as specified in P.O. 12.2. Upon 
successful completion of the trials, the authorisation for commercial operation (APES) is finally 
released by the TSO and the RES-E installation can be permanently connected to the transmission grid 
and thus registered by the competent Administration. 

Offshore wind farms 

In theory, the access and connection processes for offshore wind parks are the same as those just 
described for the transmission network. However, a tender-based system will be set up by the Energy 
State Secretary of the Ministry of Industry, Tourism and Energy (MITyC) to host the offshore wind 
farms. The tendering process will assign to the developers that make the best offer a 2 years 
reservation over the connection capacity in order to set-up the project and apply for the administrative 
permits. In practice, even though the areas reserved for offshore wind farms were instituted in 2009 by 
the Spanish government, the tendering processes have not started yet because the needed power 
evacuation and access capacity has not yet been defined by REE (AEE 2011). 

Barriers identified and possible solutions 

REE, the Spanish TSO, is in general seen as a very good interlocutor, but in the past it was reported to 
be overloaded with connection requests and with insufficient staff to process the workload (AEON 
2010). However, these issues have progressively been reduced, and eliminated during 2011. (REE-2 
2011). 

While the grid connection procedures and the requirements are generally considered to be sufficiently 
transparent and clear, a certain transparency lacks in the case where there are too many grid 
connection requests and not enough capacity to satisfy all of them. In this case, the tendering processes 
set-up by the competent Regional Administrations is often not uniform across the country as well as 
lacking of clarity in the evaluation of the proposers’ qualifications (AEE 2011). 

As a consequence of the interaction with the administrative processes in the project authorisation and 
commissioning phase, the overall grid connection lead-times are amongst the longest in Europe, 
despite Spain being one of the three most developed European wind power systems. The average grid 
connection lead-times are estimated at 34 weeks, but a large variation was observed at regional level. 
In some cases the lead-time can reach up to 120 weeks, but in some regions where the decision 
making process is very evolved, only 3 weeks may be sufficient. This is due to the main share of the 
lead-time being imputable to the administrative processes, and to the varying attitudes and resources 
put in place by the Spanish Regional Administrations (Windbarriers 2010). 

Another problem often associated with delays is related to fulfilling the technical requirements 
established by the Spanish grid codes (P.O.). The technical solutions required in Spain, though 
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available on the market, are not very much used in other countries and therefore unfamiliar to foreign 
developers (Windbarriers 2010). However, as Spain is a country with very high RES-E penetration 
and low interconnection with the neighbouring countries, these requirements need to be quite 
demanding in order to guarantee the security of supply. (REE-2 2011).  

The development of a Pilot Grid Code at European level will possibly help further mitigating these 
problems. In this context, it is important to ensure that all stakeholders are represented in the technical 
standards definition process: with this objective, in the last 5 years REE has indeed developed a 
continuous working group with wind power generators in order deal with the changes related to wind 
power development planning and operation (REE-2 2011). 

Access and connection to the distribution network 

The procedure for connecting RES-E installations to the low and medium voltage level, normally 
corresponding to the distribution grid, are established in article 62 of RD 1995/2000 and in Annex IX 
of RD 661/2007. 

The RES-E developer initiates the connection process by contacting the competent distribution system 
operator and requesting a connection point to the grid. In case of RES-E installations, the DSO must 
provide a connection point, unless technical or grid capacity issues prevent the immediate availability 
of a connection. In these cases, the DSO has to suggest an alternative connection point. 

Once the distribution grid operator initially concedes the connection point, it is necessary to negotiate 
and agree a technical connection contract with the distribution grid operator (in compliance with 
article 16 of RD 661/2007). 

APPLICATION for 

a connection point 

 The plant operator applies for a point of access and connection 
to the grid. 
 

   

ASSIGNATION  

of connection point 

 The grid operator assigns a connection point, gives the technical 
and economical  requirements and, if requested, makes an  offer 
for the  construction of the facilities. 

   

SIGNATURE  

of connection contract 

 The connection contract, containing all technical aspects for the 
connection and operation in the grid of the plant, is signed by 
the DSO and the RES producer. 

   

CONNECTION 
 The system is connected to the grid and may start feeding in 

electricity. 

   



RES-INTEG
 

 
 

TEST and COMMISSIONING

Diagram 2: Connection procedure of RES

Once the contract is signed, the point of connection to the grid can be considered definitively assigned. 
This is one of the prerequisites for the a
by RD 6/2009 for all other RES-E technologies, eventually leading to the administrative authorisations 
for building the plant and to the pre
prerequisites for the attribution of a feed
construction of the RES-E installation is normally started.
RES-E system can be connected to the grid. I
necessary to undergo a testing and commissioning phase.

In case of RES-E installations larger in capacity than 10 MW, 
is required, after positively evaluating the 
of the access point, providing the docum
transmission grid access procedure described above, REE will have again 2 months to respond to the 
soliciting party with an Informe de Viabilidad de Acceso

Figure 5: Distribution network access procedure for RES

For the same RES-E installations larger than 10MW,
establish a similar dialogue with 

Barriers identified and possible solutions

The developers of PV systems lament tha
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TEST and COMMISSIONING 
 The RES-E installation must undergo a test and 

phase before it is finally accepted and eligible to receive the FiT 
tariff or other applicable remuneration

Connection procedure of RES-E plants connected to the distribution level

, the point of connection to the grid can be considered definitively assigned. 
This is one of the prerequisites for the administrative process established by RD 1578/2008 for PV and 

E technologies, eventually leading to the administrative authorisations 
for building the plant and to the pre-registration in the Special Regime registry, both nece
prerequisites for the attribution of a feed-in tariff.  When this process is eventually accomplished, the 

installation is normally started. Once the construction is completed, the 
can be connected to the grid. In all cases, before the connection can be finalised

necessary to undergo a testing and commissioning phase. 

E installations larger in capacity than 10 MW, as specified by RD 661/
is required, after positively evaluating the access request on its side, to request to REE an acceptance 
of the access point, providing the documentation specified in P.O. 12.1. 

grid access procedure described above, REE will have again 2 months to respond to the 
Informe de Viabilidad de Acceso. 

Distribution network access procedure for RES-E installations larger than 10 MW. Source: REE

nstallations larger than 10MW, the competent DSO will have to 
dialogue with REE in order to complete the connection procedure

Barriers identified and possible solutions 

The developers of PV systems lament that excessive delays and waiting times are often encountered 
during the access and connection of installations to the distribution network. This is also true for small 

often not respected, and project developers always need
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E installation must undergo a test and commissioning 
before it is finally accepted and eligible to receive the FiT 

remuneration. 

, the point of connection to the grid can be considered definitively assigned. 
dministrative process established by RD 1578/2008 for PV and 

E technologies, eventually leading to the administrative authorisations 
registration in the Special Regime registry, both necessary 

in tariff.  When this process is eventually accomplished, the 
Once the construction is completed, the 

n all cases, before the connection can be finalised, it is 

as specified by RD 661/2007, the DSO 
request on its side, to request to REE an acceptance 

12.1. Similarly as in the 
grid access procedure described above, REE will have again 2 months to respond to the 

 

. Source: REE 

the competent DSO will have to successively 
n order to complete the connection procedure. 

are often encountered 
of installations to the distribution network. This is also true for small 

need to wait more than 
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the 1 or 2 months that the DSOs have, depending on the case, to respond to the requests. (Solardelvalle 
2011, ASIF 2011). The research carried out within the framework of the Intelligent Energy Europe PV 
LEGAL project has also confirmed that these delays - depending on the system size - can be of 1 to 3 
months for securing a grid connection point and of further 1 to 2 months in order to realise a 
connection (PV LEGAL 2011). 

The motivation of these delays is often attributed by PV developers to the difficulty of dialogue with 
the DSOs, the variability of norms and requirements across the country and the understaffing of DSOs 
that makes them unable to make up with the workload imposed by RES-E growth (PV LEGAL 2011).  

On the other hand, Spanish DSOs stress that the delays have instead to be attributed to the lack of 
capacity (that implies more complex studies in order to identify an alternative connection point) and to 
the high number of grid connection requests they have to deal with (Iberdrola 2011). The number of 
connection requests was exceptionally high during the PV boom of 2007-2008, during which more 
than 40.000 installations where connected (and five times more grid connection requests were received 
by DSOs). In fact, one of the factors exacerbating the problems – especially before the introduction of 
financial guarantees – was that RES-E developers could submit many “speculative” requests for the 
same project, with the purpose of evaluating where this project could be more cheaply developed 
(GNF 2011). Also according to DSOs, a reason behind this multiple requests is that RES-E developers 
bear no cost for these requests and for the technical studies that DSO have instead to carry out in order 
properly evaluate the impact of the proposed installations on the distribution infrastructure (GNF 
2011, Endesa 2011).  

Additionally, it seems that the problems deriving from the DSO’s staff being unable to cope with an 
excessive number of connection requests may not be actual anymore. After the 2008 boom of PV 
installations, the number of requests has in fact decreased as a consequence of the PV market deflation 
and of the establishment of a financial guarantee that RES-E developers need to provide when 
requesting access to the distribution network. On the other hand, current connection delays are mainly 
due to the network capacity being overstretched, thus requiring grid expansion interventions that imply 
lengthy administrative procedures (Iberdrola 2011).  

Regarding the variability of DSO’s technical requirements, Spanish DSOs stress that, while at 
transmission level P.O.s effectively regulate these requirements at national level, at distribution level 
an equivalent national harmonisation is not yet in place. The approval of the distribution level national 
requirements (Procedimientos de Operación de Distribución) is in fact lagging behind of at least 3 
years since proposals were submitted to the CNE and the National Government (Endesa 2011, 
Iberdrola-2 2011, GNF 2011). 

This suboptimal situation is likely to be at least partially improved (for smaller PV and other RES-E 
systems) in the immediate future (Solardelvalle 2011, ASIF 2011). In fact, the long-awaited grid 
connection Royal Decree (RD 1699/2011) was finally published in December 2011. The RD 
introduces a swifter grid connection framework for RES-E installations up to 100 kW (and, limitedly 
for biomass technologies, also up to 1.000 kW) that are to be connected to the low voltage distribution 
network and aims at reducing workloads for both RES-E developers and DSOs. Furthermore, an 
especially abbreviated and simplified connection procedure is reserved for RES-E systems smaller 



RES-INTEGRATION – Country Report Spain 

 

 
27 

than 10 kW. The expected outcomes of this new piece of legislation are reduced connection lead times 
and increased penetration for PV and other small-scale RES-E technologies. However, it has to be 
noted that RD 1699/2011 does not modify the current administrative framework that, as we have 
discussed above, negatively influences the grid connection process. 

In order to further improve the grid connection framework, cooperation and communication between 
the involved stakeholders should be ensured. One way to achieve this goal would be to establish a 
regular platform of communication between RES-E developers and grid operators, such as the one, 
already mentioned, in place between REE and wind power operators.  

To provide another example, a step into this direction has also been taken in Germany with the 
establishment of the so-called Forum Netzintegration. Stakeholders from the energy sector are 
meeting on a regular basis in order to identify main barriers for the development of the grid and to find 
and formulate possible solutions. Such a close co-operation between grid operators and RES-E 
industry would mean that both groups have to provide additional funding for the necessary resources 
in terms of people and organisation. These investments, additionally, would make sure that the 
cooperation process would be organized in an effective and efficient way. 

Obligations, legal responsibilities and enforcement of legal rights 

RD 661/2007 obligates grid operators to provide priority access and connection to RES-E generators, 
as well as priority dispatch, whenever it is possible to guarantee the security and the efficiency of the 
grid infrastructure. The conclusion of a technical access contract with the grid operator (in compliance 
with article 16 of RC 661/2007) is required, but the negotiation of such contracts does not normally 
represent a barrier.  

The grid operator is not directly obliged to upgrade the grid infrastructure in order to permit the 
connection and operation of the RES-E plants if the capacity in a node is not sufficient. In practice, in 
cases in which the transmission infrastructure needs to be expanded in order to welcome RES-E 
installations, the lead-times, mainly resulting from the administrative process, are very consistent and 
may block the RES-E investments in such areas (ASIF 2011, AEE 2011). 

In case of dispute over a denied or delayed connection, a system developer may recur to the Spanish 
regulating body, the CNE. However, this is not a common practice, as the RES-E sector has all 
interests in maintaining a good relationship with both grid operators and local administrative 
authorities (ASIF 2011). 

Costs of grid connection 

In Spain, at transmission level the connection charges correspond to a shallow approach, by which 
costs of infrastructure structural upgrades for hosting additional capacity are fully recognised by the 
remuneration system to the TSO, according to the grid expansion plan approved by the National 
Administration (see Grid Expansion chapter). As a consequence, in case a new transmission line is 
needed, these costs are paid by the system to the TSO. In the case when a new transmission substation 
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is needed for new RES-E plants, the regulation gives the opportunity of considering it as specific need 
to be paid by the generators or development as structural need to be paid by the system, with the 
exception of the costs for the particular bay where the RES-E plant is connected (through further non-
transmission connection facilities), which is then charged to the RES-E generators (REE-2 2011). 

At distribution level, instead, connection charges are fully based on the “deep costs” approach. The 
costs of realising the connection, and the eventually necessary upgrading of the upper tension levels of 
the distribution grid, are borne directly by the generators requesting the connection to the grid. The 
system developers therefore pay for the upgrade works and the necessary connection installations, 
which remain property of the DSO.  

Barriers identified and possible solutions 

At distribution level, one of the main problems encountered in the grid connection phase are the 
significant connection costs that, in some cases, may constitute an excessive upfront cost and thus 
discourage the RES-E investment (ASIF 2011). In other cases anyhow, the system developer may 
prefer to pay for high connection costs rather than further delaying the project. In case the evacuation 
capacity upgrade benefits more RES-E (or traditional) electricity producers, these costs have to be 
shared and the system developer can negotiate its share with the DSO (AEE 2011). 

From a DSO point of view, the issue of high connection costs arises only in the case of RES-E plants 
not connected to the low voltage grid (Endesa 2011) or when RES-E developers attempt to develop 
plants in areas with good natural resources but insufficient distribution grid hosting capacity or 
electricity demand (Iberdrola-2 2011, GNF 2011). 

A possible solution is that the Regional Authorities establish and coordinate a regional approach for 
driving grid connection requests (“Evacuation Boards”). Consequently, RES-E development would be 
promoted in areas encompassed with the DSO’s own expansion planning (Iberdrola 2011, GNF 2011) 
in such a way that the correspondence with electricity demand and the impact on distribution 
infrastructure are assessed and optimised. Such a process, characterised by a coordinated tender-based 
grid connection request process, could ensure overall minimised grid connection and expansion costs 
shared by RES-E developers and grid operators (Iberdrola-2 2011). 

Another solution could be that the costs for grid expansion resulting from the connection of RES-E 
plants are instead borne by the electricity infrastructure users through network usage tariffs, thus 
transitioning from a “deep” to a “shallow” connection costs approach. In this case, a new remuneration 
mechanism for DSOs should be established, involving a new set of incentives for DSOs and RES-
developers (IIT 2011), as further discussed in the Grid Expansion chapter of this study. Also in this 
case, feed-in tariff and premiums for RES-E generators may be reduced in order to compensate for the 
lower grid connection costs (GNF 2011). 

As the distribution of grid connection and upgrade costs can generally result in a significant barrier 
towards better RES-E penetration and integration, it would be advisable that the solutions outlined 
above and other eventual ones are carefully scrutinised and discussed by all national stakeholders in a 
centrally coordinated fashion. 
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Barriers identified Solution proposed Detailed 

descriptio

n (Page) Stand Alone Cause Consequence 

 Inefficient 

administrative process 

leading to long delays 

Long lead times for 

grid connection 

The barrier could be mitigated by a thorough analysis of 

existing processes in order to identify and improve existing 

inefficiencies.  

23 

 Regional differences 

contribute to 

administrative delays 

Long lead times for 

grid connection 

This barrier could be mitigated through actions coordinated 

along the guidelines of the solutions outlined in rows 1 and 3. 

23 

Administrative procedures 

block grid development and 

capacity expansion 

  Please refer to the solution outlined in row 1. 23 

Technical requirements may 

be challenging for foreign 

investors 

  All stakeholders should be represented in the definition 

process of technical standards 

23 

 Problems in 

communication with 

DSOs 

Delays in connection 

to distribution grids 

Improve the communication between involved stakeholders 

and ensure that experience of good cooperation will be 

disseminated on both sides. One way to achieve this goal 

would be to establish a regular platform of communication 

between plant operators and grid operators.  

25 

Variability of norms creates 

barriers for DSOs to deal with 

RES-E growth 

  A harmonization of norms or, alternatively, a mitigation of the 

barrier posed by such factor, may be achieved through the 

solutions outlined in rows 1 and 3. 

25 

Deep connection fees at 

distribution level create high 

financial barriers for 

investments 

  The distribution of costs in one of the key barriers for the 

deployment and for the integration of RES. For that reason, 

the rules regulation the distribution of costs should be 

scrutinized and possibly refined.  

28 

Table 3: Connection: Summary of identified barriers and proposed solutions to overcome barriers 
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Grid operation  

Summary  

RES-E electricity generation facilities in Spain are entitled to priority access to the grid, priority 
dispatching (if entitled to the feed-in tariff (FiT) support) and guaranteed purchase of electricity 
whenever security is guaranteed.  

Operation of RES-E installations within the Spanish power system is facilitated by the existence of a 
supervision infrastructure directed by the CECRE, a unique control centre set-up by the Spanish TSO. 
The centre monitors RES-E plants higher than 1 MW and controls the production of all RES-E plants 
larger than 10 MW, either individually or in clusters. Other operation requirements for RES-E 
installations may involve, depending on technology and capacity installed, power factor ranges to be 
respected and low voltage ride through (LVTR) capability. 

Relevant legal sources 

The framework for grid operation of RES-E generators in Spain was initially laid down by RD 
436/2004, later repealed by RD 661/2007.  More recently, RD 1565/2010 introduced substantial 
amendments to RD 661/2007, strengthening the overall requirements for operation of RES-E systems. 
As in the case of grid connection, the Spanish transmission grid and system operator (REE) maintains 
several grid codes (Procedimientos Operativos, P.O.) that define technical and procedural 
requirements in detail. 

Obligations, legal responsibilities and enforcement of legal rights 

As defined in RD 661/2007, RES-E produced electricity can take advantage of priority access to the 
grid, ensured by the fact that RES-E electricity subject to the feed-in tariff scheme is dispatched at 
zero price in the wholesale “pool” electricity market. Priority dispatching is also provided, as RES-E 
are the last technologies to be curtailed when curtailment is needed to avoid operational problems. 
Finally, RES-E electricity injected to the grid can either be transferred in block to the system 
(receiving a fixed feed-in tariff) or sold on the electricity market (receiving an additional feed-in 
premium). 

Importantly, RD 661/2007 established that all RES-E generators of capacity larger than 10 MW need 
to be connected to a centralised control centre, as a necessary precondition for the obtainment of the 
feed-in tariffs or premiums. This was a pioneering move that placed Spain in a leading position when 
integrating RES-E in the electricity transmission and distribution infrastructure. 
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For this purpose, the Centro de Control de Régimen Especial (CECRE) was set up by REE with the 
aim of coordinating the operation of special regime RES-E generators and integrating them at best in 
the overall operation and management of electricity generation, transmission and distribution 
activities. All the costs of connecting a RES-E generator to the CECRE and operating the control 
centre itself are born by the RES-E operators connected to it. The principal function of the CECRE is 
to relay in real time to the System Operator the information about the RES-E generation activity and to 
make sure that these installations work as instructed, in harmony with the overall system’s 
requirement for security and efficiency. The instructions that can be transferred to RES-E installations 
by CECRE currently include power factor ranges and production limits, but they will be expanded in 
the future to include voltage set-points and other variables ensuring better system integration (ABBAD 
2009). RES-E generators are collectively connected to the CECRE through a number of Generation 
Control Centres (GCC) that are the sole interface admitted to the CECRE. Currently, tens of GCCs are 
operational, some of them set up by RES-E promoters, such as CORE in Toledo (operated by 
Iberdrola) and CECOER in Pamplona (operated by Acciona). 

RD 1565/2010 has further established that also RES-E installations of smaller size that share the same 
evacuation line or transformer cabin (hereby defined as “clusters”) need to be connected to the 
CECRE if the cluster’s total capacity is equal or larger than 10 MW. Additionally, RD 1565/2010 has 
established that all RES-E installations or clusters larger than 1 MW are required to provide to the 
System Operator real-time telemetry information about their operating conditions, individually in the 
first case and collectively in the second case.  

According to article 29 and Annex V of RD 661/2007, later modified by RD 1565/2010, all RES-E 
generators are incentivised to fulfil a pre-established power factor requirement, i.e. have to maintain 
their power factor within a certain range. Compliance with the valid range will result in an economic 
incentivisation, while failing to maintain the power factor within the valid range will result in no 
incentivisation or, in cases where the power factor is significantly off the ranges, in an economic 
penalisation. Additionally, as established by RD 661/2007 and P.O. 3.7, RES-E generators larger than 
10 MW may from time to time receive (from CECRE) additional instructions to differently regulate 
their power output (both active power set points and power factor set points) over a certain period of 
time: failing to do so will result in the maximum economic penalisation foreseen, while complying 
will result in the maximum bonus. The instructions distributed by CECRE to RES-E operators are, in 
current practice, originated from the TSO. (see P.O. 3.7, article 4), while DSOs may suggest these 
instructions depending on the situation that requires the instructions to be sent (REE-2 2011). 

Finally, all wind power farms and clusters of PV installations larger than 2 MW additionally have to 
provide low voltage ride through (LVTR) capability as established by RD 1565/2010 and defined by 
P.O. 12.3. The requirement is also effective for wind power plants connected before January 1st 2008, 
but their operators had the right of receiving an economic compensation for the needed retrofit. Over 
8,4 GW of pre-2008 installed wind capacity has already complied with the new requirement. (AEE 
2011, REE-2 2011). 
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Barriers identified and possible solutions 

Overall, the context for grid operation is very positive in Spain, and few minor barriers are found. 
Among these, PV operators have lamented some confusion regarding the format in which the real time 
telemetry information has to be delivered to the System Operator. Reportedly, several formats were 
being used and the system operator was unclear in indicating the acceptable ones. (Solardelvalle 
2011).  

According to the TSO, the information exchange format between the distribution or generation control 
centres and the CECRE is univocally set (i.e. the ICCP standard). Instead, REE or the P.O.s do not 
define the format of the delivery of real-time telemetry from RES-E plants to distribution or 
generation control centres: this particular format should be defined by each control centre according to 
their needs. However, currently most of the facilities that are affected by the new telemetry obligations 
are already fulfilling them. It must also be observed that there was very little experience among many 
RES-E operators in real time telemetry, and in a significant amount of cases the information required 
was initially misunderstood. (REE-2 2011) 

Most of the real time instructions and operation requirements described above are currently 
exclusively managed at system level by REE through the CECRE, but no regulation has been provided 
yet for the underlying distribution level (GNF 2011). In practice, according to P.O. 3.7, a DSO may 
indicate to the TSO production limitation instructions to distribute through the CECRE only in case of 
detected congestion in its distribution infrastructure, but not in all the other cases that, instead, the 
TSO can control. In the past 4 years, this case counted for 38% of total power curtailed (REE-2 2011). 
However, according to DSO stakeholders, in more cases real-time telemetry information and operation 
instructions could be directly managed by the DSOs, limitedly to the generators connected to their 
infrastructure. In such case, the stability and hosting capacity of the distribution infrastructure would 
be greatly improved (Iberdrola 2011, Endesa 2011, GNF 2011).  

Grid curtailment 

The System Operator may enforce grid curtailment for the following reasons: grid stability or short-
circuit power warnings, grid congestion, inadequate active or reactive power levels, production 
variations, balancing issues and minimum load (NREL 2010, AEE 2011). RES-E generators may be 
curtailed only after conventional generators have been curtailed as much as possible. In practice, 
amongst RES-E generators, wind power farms are the ones that have to withstand more curtailment. In 
2010, 0,78% of wind production was curtailed. As for 2011, instead, 0,18% of the year’s wind power 
production was instead curtailed. (REE-2 2011) 

The procedure for curtailment followed by the system operator is described in P.O. 3.7. In summary 
the SO, via the CECRE and the generation control centres connected to it, may send limits of 
production (or shutdown orders) to the wind production facilities every 12 seconds. These limits of 
production have to be observed with a tolerance of 15 minutes. 
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There are two possible curtailment strategies:  

- programmed, before day-ahead market is closed. RES-E generators are not compensated if 
curtailed in programmed curtailments. 

- in real time, within the intraday markets. Producers receive a compensation of 15% of the 
wholesale price taking into account the theoretical “lost” production based on wind forecasts 
(NREL 2010). 

Barriers identified and possible solutions 

Until mid-2009, the majority of curtailments were due to grid congestion problems or due to voltage 
dip risks caused by large volumes of wind generation trips. Since then, the decrease of electricity 
demand caused by the country’s receding economy, triggered by the world’s financial crisis, has 
determined an additional scenario. During off-peak hours, when wind production is exceptionally high 
and any other generation capacity may not be disconnected due to technology or opportunity related 
reasons, then their total might become greater than the total forecast national electricity demand. In 
this case, wind power might need to be curtailed in order not to compromise the security of the overall 
electrical system. 

In order to improve the situation in this regard, alternative operation schemes are currently being 
introduced by P.O. 7.5 and 12.2 (already in the approval process): It is envisaged that certain RES-E 
installations may also provide operational reserves during off-peak times and maintain proper voltage 
control, with the aim of maximising RES-E integration (REE-2 2011). 

In the medium term, the expansion of the grid connection with France will also be critical for reducing 
the occurrence of curtailments. Moreover, revised technical and regulatory mechanisms could be put 
in place in order to incentive an efficient demand-side participation in the market, a proper 
management of storage facilities and a smart integration of new electricity demands with the aim of 
contributing to efficiently integrate RES-E production into the Spanish power system (REE-2 2011). 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

 DSOs not allowed further 

control RES-E generators 

Lower stability and 

hosting capacity at 

distribution level 

Consider whether DSOs may be allowed to further 

control RES-E generation connected to their 

infrastructure. 

35 

  Insufficient 

interconnection capacity 

with neighbouring 

countries 

Grid curtailments In the medium term, interconnection expansion with 

France is planned. Additional smart grid and demand-side 

management measures could be considered. 

36 

Table 4: Operation: Summary of identified barriers and proposed solutions to overcome barriers 
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Grid development  

Summary 

As foreseen by the Spanish legal framework, grid development planning is mandatory at transmission 
level, but only indicative at distribution level. In both cases, it is either the TSO or the DSOs that, 
having the technical expertise, prepare the development proposals that are then discussed and 
approved by the competent public authorities. At transmission level the decision-making is made by 
the Ministry of Industry, Energy and Tourism (MINETUR), while at distribution level the decisional 
power is held by the Regional Administrations (CC.AA.). In both cases, the Comisión Nacional de 
Energía (CNE) holds an important consultative and regulatory role.  

The foreseen RES-E installation developments can properly be taken into account only at transmission 
level, while remunerative and procedural issues prevent this from happening also at distribution level. 
How to overcome these practical issues are a current matter of debate between national legislators and 
other Spanish stakeholders. In summary however, considering the fast pace of RES-E development, 
grid development and RES-E integration could be taking place at a faster rate than the present one. 

Relevant legal sources 

The basic framework of the electricity sector is established by established by Ley 54/1997, later 
modified by Real Decreto Ley (RDL) 17/2007. RD 1955/2000 further defines the planning process for 
the transmission network, while RD 222/2008 regulates the remuneration of the electricity distribution 
activity. 

Regulatory framework for grid development   

Transmission level 

RD 1955/2000 regulates the transmission network infrastructure planning and development. Red 
Eléctrica Española (REE) is in charge of developing and expanding the transmission grid 
infrastructure in order to guarantee its operation and improvement in homogeneous and secure 
conditions. Since RDL 17/2007, REE is also the only Spanish TSO, or “trasportista único”, authorised 
to carry on the transmission activities on an exclusivity basis. There is no specific legal definition of 
the objectives of the TSO with regards to network development and RES-E integration. (CNE 2011) 

The process of planning and development of the transmission network infrastructure is defined by 
articles 8 through 16 of RD 1955/2000. Every 4 years, REE is responsible to prepare a development 
plan proposal and to update it annually taking into account of eventual short-term variations. The 
process starts with a public consultation managed by the Ministry of Industry, Energy and Tourism 
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(MITyC) and coordinated with the regional administrations. By means of this consultation, all 
transmission grid stakeholders, including RES-E developers, may propose updates and reinforcements 
to the grid infrastructure serving their interests and needs. At the end of the consultation process, when 
delivering its initial development plan proposal to MITyC, REE has also to respond to all the requests 
and suggestions received by involved stakeholders. The development plan proposed will thus also take 
into account the incorporation of new electricity generation capacity (CNE 2011, IIT 2011). 

At the end of this process, it is the final responsibility of the MITyC, in collaboration with the CNE, to 
publish a 6-10 year’s horizon plan, mainly focusing on the next 5 years and to update it annually. The 
Spanish government and congress have to approve the plan and its yearly updates. Based on this 
planning, the Spanish government approves and publishes on the Official Journal (BOE) a detailed 
annual plan of interventions to be executed on the transmission grid infrastructure (CNE 2011, IIT 
2011). It has to be noted that the TSO does not face any economic risk from the implementation of the 
approved planning, as its costs will be fully recovered. 

Distribution level 

RD 222/2008 instead regulates the economic aspects of the electricity distribution activity. Differently 
from what is foreseen at transmission level, the planning of the distribution network is not mandatory, 
but only indicative for the DSOs remuneration. A further difference is that RD does not indicate that 
RES-E or traditional generation must be considered as an input to the planning process, and therefore 
planning is essentially done considering only electricity demand growth forecasts (Endesa 2011, 
Iberdrola-2 2011). Each DSO proposes its development plans to the competent regional 
administrations, and these must approve it in order to make the plans effective.  

In planning the distribution infrastructure expansion, DSOs have to only deal with the regional 
administrations, from which they may or may not receive information about new residential or 
industrial settlement developments influencing electricity demand. These new settlements can 
eventually include RES-E generation installations. If a DSO receives such information from the 
regional authorities, it will consider it in its proposed planning, making clear anyway that the relative 
connection and expansion costs are to be borne by the RES-E developers requesting to be connected. 
In absence of specific information on generation facilities, DSOs will plan only for vegetative demand 
growth of its network (Iberdrola 2011, Endesa 2011).  

Barriers identified and possible solutions 

In general, RES-E stakeholders consider that the development of the Spanish grid infrastructure is 
quite efficient, especially at the transmission level, but involves long times and does not seem to keep 
the pace of RES-E installations (AEON 2010).  

The development of the distribution network is an activity that involves a certain economic risk for the 
DSOs (CNE 2011). In fact, even if a regional administration approves the planning made by a DSO, 
this does not guarantee that the DSO will recover the corresponding costs. Unfortunately, the RD that 
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should regulate the approval of DSO investments, grid development plans and their recognition in the 
remuneration model is still a draft nearly 4 years after RD 22/2008 was published (Iberdrola-2 2011). 

With regards to the integration of RES-E generators at distribution level, another problem in the 
planning process is that RES-E generators cannot be easily taken into consideration as there is no way 
to know in advance where they will be installed. A consultation process, similar to the one that takes 
place at transmission level is not in place and perhaps it would not even be possible. Therefore, the 
RES-E integration planning is a difficult and risky task for a DSO. (IIT 2011) 

Obligations, legal responsibilities of the grid operator in relation to 
the RES-E producer 

As it can be evinced from the legal frameworks and processes described in the previous chapters and 
sections, in Spain there is no legal obligation for a grid operator, either on the transmission or 
distribution level, to accomplish the demands of a RES-E developer to further reinforce the 
infrastructure in order to allow dispatching of the additional electricity generation proposed to be 
installed. On the other hand, for existing generation installations, dispatching is guaranteed. In fact, 
P.O. 3.7 establishes that in case of frequent curtailments to non-manageable RES-E generation in a 
transmission node, the TSO must present to the national administration a plan to resolve the existing 
constraints (REE-2 2011). 

The lack of such obligation to reinforce the grid could constitute a barrier towards RES-E generation 
development. For this reason, it may be advisable to introduce this obligation in order to stimulate 
further RES-E investment and development. On the other hand, though, there is a high risk of 
unbalances in such context, meaning that an unbalanced introduction of such an obligation could 
become very unfavourable for grid operators and have in turn other negative effects (i.e. overall cost 
for the community). Therefore, its introduction should be accompanied by other regulatory measures 
addressing the remuneration of GRID operators. From the point of view of the Spanish TSO, the 
introduction of such an obligation is not necessary. In fact, the final decision on grid development to 
be implemented by the TSO remains with the Ministry of Industry, Tourism and Energy. As the 
Spanish Government must fulfil the 2020 NREAP targets, then it has all the interest to reinforce the 
grid as much as necessary meet these targets (REE-2 2011). 

As already explained in the grid connection chapter, grid operators can take all the direct upstream 
grid expansion costs into account in the “deep” connection charges passed to RES-E developers. (CNE 
2011, IIT 2011). According to Annex XI of RD 661/2007 (par. 9) if the expansion of the grid does not 
only benefit the RES-E producer but also the grid operator, the two parties may consensually agree to 
share the costs. 
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Regulatory instruments to encourage grid development 

Distribution level 

The Comisión Nacional de Energía (CNE), as established by Ley 54/1997, is the body in charge of 
regulating DSO activity in Spain. The CNE, with a 4-year planning horizon, establishes the 
remuneration for the DSO activities by means of the revenue cap system established by RD 222/2008.  

The DSOs have to periodically deliver to CNE a forecast of all the Distributed Generation (DG), 
including RES-E that will be connected to their network over the following five years. The CNE will 
then consider these forecasts in its annual updates of the DSO activity remuneration, incorporating all 
the additional operation and management (O&M) costs that the DSO will consequently have to face. 
Only O&M costs will be considered, disregarding all other costs related to the realisation and 
operation of the connection facilities (CNE 2011). 

Real Decreto Ley (RDL) 14/2010 has recently established a network usage fee of 0.5 €/MWh for all 
RES-E generators. However, this tariff, being equal for all generators, does not constitute an incentive 
for distributed generation to be localised in areas where the distribution infrastructure would most 
benefit of it and where grid expansion costs could be minimised (IIT 2011). According to the CNE, 
though, this tariff is only an initial step in establishing a more developed incentive system also 
addressing grid development issues. CNE has already gathered in its network reference model all the 
localised information on O&M and connection costs deriving from RES-E generators, and is therefore 
in the position to determine how tariffs could be locally differentiated. This process, however, has not 
started yet and it is not planned for the moment (CNE 2011).  

What could be useful in this aspect is a set of appropriate incentives, such as location based, cost-
reflective network usage fees and compliance to distribution grid codes that may stimulate the 
installation of RES-E in particular areas where grid expansion and integration measures can be 
accordingly planned in advance. These measures should be accompanied by the transition from the 
current “deep” costs approach to a transparent “shallow” connection costs approach (IIT 2011).  

However, DSO stakeholders are sceptical that any economic incentives may effectively drive the 
installation of distributed generations in the areas where, at the same time, the distribution 
infrastructure development may be concurrently planned. Instead, it would in their opinion be more 
advisable to set-up tender based processes that direct the installation of a pre-determined generation 
capacity in certain areas of the distribution infrastructure, taking appropriately into account both 
electricity demand and network management factors (Iberdrola 2011, GNF 2011). This regional 
approach was already discussed in the grid connection chapter. 

Finally, in order to at least temporarily solve the problem, it could be possible to Direct RES-E  
connection on the high voltage transmission infrastructure, similarly to what was done in Italy 
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Grid development studies and planned improvements 

Transmission level 

In 2008, the MITyC has approved the electricity transmission network development plan for the 2008 
- 2016 period. The plan has the main aim of ensuring the security and quality of electricity supply. The 
planning was further revised in November 2010 in order to address new issues that will be covered in 
the 2012-2020 planning, currently under finalisation. These new issues include the reinforcement of 
the transmission infrastructure, but also the introduction of demand management, including storage 
solutions, in order to improve overall system operation efficiency. During 2010 only, REE has 
invested over 850 M€, realising more than 800 km of new lines and 150 new substations. Further, 
REE declares that it will invest 4 b€ over the 2011-2015 period (REE 2011). 

The transmission network development plan 2008-2016 is publicly available from MITyC. The plan 
takes into account the development of renewables, mainly considering the contribution of wind farms 
(29 GW total installed capacity estimated by 2016) and solar (4.5 GW by 2016). The remaining RES-
E sources are estimated at 6.4 GW by 2016. (MITyC 2008) While the contribution of wind estimated 
by 2016 appears in line with current estimations, the contribution of PV and other RES-E should be 
reviewed in view of developments after 2008. In fact, in the more recent National Renewable Action 
Plan 2011-2020, PV is estimated at 6.3 GW by 2016 and other RES-E, including CSP and biomass at 
4.5 GW (NREAP 2010). 

Distribution level 

At distribution level, the network development studies prepared by each DSOs and by the CNE are not 
public, as their publicity would not fit with the current DSO remuneration model and the indicative 
nature of the planning process itself. 

In the network reference model maintained by the CNE and used for the regulation of DSO activities, 
future developments of the distribution infrastructure are taken into account, including RES-E, other 
distributed generation, storage solutions, electric vehicles and other smart grid elements. However, the 
CNE prefers not to disclose its model in order not to influence the behaviour of the distribution market 
agents1 (CNE 2011). Also, current investment plans by Iberdrola Distribución, one of the main 
Spanish DSOs, reportedly include consistent smart meters deployment and active demand 
management (Iberdrola 2011). All these measures are complementary to the achievement of better 
RES-E integration, therefore their consideration in distribution infrastructure expansion planning is to 
be considered as a positive fact. 

                                                      
1 The CNE officer interviewed suggested that CNE would be happy to illustrate more in detail its network reference model to representatives 
of the RES INTEGRATION project consortium and EC officers if a visit or workshop could be arranged in Madrid on their premises. 
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Grid expansion costs 

Ley 54/1997, modified by RDL 17/2007 establishes that the costs of grid expansion, together with grid 
operation and maintenance costs, have to be funded with a network usage fee charged to all 
infrastructure users.  

As discussed, since January 1st 2011 RDL 14/2010 has established a provisional grid usage fee of 0.5 
€/MWh to be applied to all electricity generation facilities connected to the transmission or 
distribution grid. The purpose of this fee is to provisionally transfer to the electricity generators part of 
the grid operation and expansions costs, while a more detailed legislation is put in place in order to 
better define the network usage tariffs to be applied. Additionally, RDL 14/2010 has introduced a 
limitation of the total sun-hours claimable by PV installations installed within the framework of RD 
661/2007, thus limiting the amount of economic support for PV generation that has to be distributed 
each year. 

Not all Spanish stakeholders have warmly welcomed the measures introduced by RDL 14/2010. In 
their view, it remains unclear if these measures are effectively directed at improving network 
development or if they were established only to rapidly help reduce the Spanish tariff deficit, which 
has particularly exacerbated in the last 2 years (IIT 2011). 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

 Sub-optimal DSO 

remuneration model (not 

taking grid expansion 

costs into account) 

Grid development does 

not keep pace with RES-E 

installation growth 

Revise DSO remuneration model, introducing a shallow 

connection cost approach and recognising grid expansion 

costs to DSOs 

 

Introduce a regional approach to grid connection 

requests (tender-based) and grid development planning 

40 

 Administrative 

procedures delaying grid 

development and capacity 

expansion 

Grid development does 

not keep pace with RES-E 

installation growth 

 

Long lead times 

The barrier could be mitigated by a thorough analysis of 

existing processes in order to identify and improve 

existing inefficiencies.  

40 

No legal obligation to 

reinforce the grid do 

accommodate a plant 

  The lack of an obligation to reinforce the grid could 

represent a barrier to investments in RES-E generation. 

For this reason, it may be opportune to introduce such an 

obligation in order to stimulate further RES-E investment 

and development. 

41 

Lack of proper incentives 

to coordinate distribution 

grid development and 

RES-E integration 

  Introduction of incentives or, if this proves unsuccessful, 

direct RES-E generation on existing HV lines. 

 

Introduce a regional approach to grid connection 

requests (tender-based) and grid development planning 

42 

Table 5: Development: Summary of identified barriers and proposed solutions to overcome barriers 
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Market integration 

Summary 

The architecture of the Spanish wholesale market is quite complex and includes an organised day-
ahead and intra-day spot market as well as bilateral trading outside the centralized market. The intra-
day market has six trading sessions and a gate closure of a minimum 3 ¼ hours before delivery. This 
general framework and the high levels of liquidity and transparency in the market place provide 
favourable conditions for RES–E producers. Balancing market participation is possible for some RES-
E technologies (e.g. biomass, solar thermoelectric installations) if they pass a manageability test by the 
TSO.  

The Spanish support scheme for RES-E is quite sophisticated in the way it balances market integration 
and investment security. It offers the choice between a fixed Feed-in tariff (FiT) and a market 
premium option with a cap and floor price. In addition, the FiT includes a demand-oriented option 
with time-differentiated tariffs (not available for wind, PV generators and CSP plants). RES-E 
producers are, as all other producers, balancing responsible but only deviations that enhance the total 
system imbalances are charged to generators (dual imbalance pricing system). 

Relevant Legal Sources 

The Electric Power Act 54/1997 (Jefatura del Estado, 1997) constitutes the legal basis for the 
liberalisation of the Spanish power sector and established the so-called “Special Regime”, the basic 
favourable legislative framework for RES-E (Ragwitz, 2010).  

The legislative framework was amended several times (See table 5 below). Most important is the 
Royal Decree 436/2004, which, inter alia, introduced the choice for producers under the “Special 
Regime” between (a) a fixed Feed-in Tariff (FiT) and (b) to sell their electricity on the open market 
and receive an additional premium. The Royal Decree 661/2007 brought another important regulatory 
modification as it introduced technology specific minimum and maximum price levels (cap and floor) 
for producers under the “Special Regime”. 

Name Date Content 

Electric Power Act 54/1997 

(Jefatura del Estado, 1997) 

27th November 

1997 

- Legal framework for liberalisation and establishment of 
“Special Regime” for RES-E.  

Royal Decree 436/2004 12th March 2004 - Choice between fixed FiT and market orientated 
premium scheme 

- Methodology to update and systematise the legal and 
economic framework of the “Special Regime” 

- Forecast obligation for producer > 10 MW 
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Name Date Content 

Royal Decree 661/2007  - Introduction of floor and cap prices within the premium 
scheme 

- Voluntary demand orientation for FiT scheme  
- Established generation control centre for large-scale 

installations (>10MW) 
- Balancing responsibility for all generators (incl. FiT 

scheme) 

Royal Decree 1578/2008 26th September 

2008 

- New regulation for photovoltaic systems 

Resolution of November19, 

2009 by State Secretary for 

Energy 

19th November 

2009 

- Capacity limits for wind power plants and for solar 
thermal power plants 

Royal Decree 1003/2010  - More stringent obligations to provide evidence on PV 
installations 

RD 1565/2010 23th November 

2010 

- Change in support for repowering of RES-E plants 

RD 14/2010 24th December 

2010 

- Introduction of obligatory fee for use of transport network 

RD 1614/2010  November 2010 - Tariff lowered for wind and solar installations 

Table 6: Relevant legal documents 

Besides the legal references above, the following Royal Decrees also, inter alia, concern the 
development of RES-E in Spain: RD 485/2009, RD 302/2011 and 647/2011.  

Market Design 

Institutions 

Spain was one of the first European countries to liberalise its power sector. The Electric Power Law of 
1997 (Law 54/1997) was ahead of the schedule laid out in the EU Electricity Market Directive of 1996 
and opened all market sectors to competition, introduced legal unbundling and established the 
regulatory institution, the National Energy Commission (CNE).  

The Ministry of Industry, Energy and Tourism leads the energy policy formulation. Its responsibilities 
include issuing of regulations, making proposal to regulate tariff structure and the promotion of 
RES-E. The sectorial regulator is CNE, a semi-independent body. It monitors several aspects of 
market functioning and competition. It also regulates the certification of origin for RES-E but since all 
regulatory decisions (e.g. tariff setting) must be approved by the Ministry of Industry, Energy and 
Tourism, the CNE has only an advisory and consultative role (IEA, 2009). 
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General availability of markets 

The most relevant market is the OTC market, which is a non-organized bilateral market in which the 
traders, usually by means of broker, trade forward contracts with cash settlements. This market is not 
under the supervision of the Spanish regulator CNE and only limited information on transactions is 
available (CNE, 2011). The Spanish wholesale market framework also allows for trading in an official 
organised spot market with day-ahead and intraday markets (CNE, 2011). Bilateral contracts 
represented about 36.1 % of the wholesale market in 2010 (CNE, 2011).2 In this sense, it is important 
to note that there are specific regulations aimed at guaranteeing that bilateral contracting does not lead 
to distorting the price formation in the day-ahead market3. Due to its high market share, the price on 
the Spanish spot market is considered to be quite representative (CNE, 2011).  

As regards integration with neighbouring Member States, Spain has a joint market with Portugal, the 
pan-Iberian electricity market (MIBEL), which was introduced in July 2007. The Iberian electricity 
market has one common price for electricity for both countries, provided that sufficient 
interconnection capacity is available. If congestions occur, the market is split into two price zones 
(IEA, 2009). However, convergence in prices is quite high with equal prices in about 80% of the hours 
in 2010 (CNE, 2011). Balancing markets integration within MIBEL has started in 2008 (CNE, 2010). 

Furthermore, no unit-size limitations that might prevent RES-E producers, particularly DG, from 
participating in the wholesale market exist (Van der Welle et al., 2009).  

Figure 6 illustrates the market shares (excluding OTC market) and volumes of the different market 
type within the Spanish wholesale market. 

                                                      
2 The market share number excludes the OTC market as it is not under supervision of the national regulator. 
3 See Royal Decree 485/2009 and Orden ITC/1659/2009. 
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Figure 6: Monthly evolution of wholesale energy supply, excluding OTC term market (Source: CNE, 2011) 

Intraday market 

In addition to the bilateral and day-ahead market, all market participants can adjust their positions in 
the intraday-market, which has six trading sessions per day (see Figure 7 for presentation of bidding 
periods). The period to present offers is two hours and is followed by two hours of matching processes 
before the effective scheduling periods begin. This timeframe affects the accuracy of the predictions of 
producers. 

 
Figure 7: Biding periods (Source: Morthorst et al. 2007) 

Both the day-ahead and the intraday market follow the same matching rule of a single marginal price 
that affects all transactions. As the prices in the intraday market are close to the prices of the day-
ahead market, market participants are able to adjust their positions in the market at a low cost (Abbad, 
2010). This market design characteristic is particularity good for RES-E producers as all liquidity of 
the wholesale market is, after day-ahead gate closure, concentrated in the transparent and organized 
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intraday market, thus ensuring open access for RES-E producers to a fair and public price (Abbad, 
2010). 

Balancing market  

Only units that are considered “controllable” are allowed to participate in the balancing markets. The 
criteria that must be fulfilled by generators are defined by national regulation (RD 661/2007). While 
wind generation and solar PV do not meet the technical requirements, many solar thermoelectric 
installations, mini-hydro and biomass plants have passed the necessary manageability test and could 
participate in the balancing market. However, actual participation is still very limited or not existing 
(Endesa, 2011; Iberdrola, 2011). 

Gate closure 

The gate closure time for the day-ahead market is at 10:00 d-1 (Weber 2010). Furthermore, RES-E 
generators can correct their forecast through trade in the intraday market with a gate closure time of 
minimum 3¼ h before delivery (Endesa, 2011). However, depending on the intraday trading session 
the gate closure can be longer. For instance, in the trading session that takes place at 8:00-8:45 
electricity is traded for four hours 12:00-16:00, leading to a gate closure ranging from 3 ¼ to 7 hours. 
(Iberdrola, 2011).  

Transparency, Liquidity and Concentration 

Overall the wholesale market with its over 500 producers shows a high liquidity and can be 
characterised as transparent. Market information (e.g. prices, trading volumes, generation capacities) is 
made public ex-ante, real time and ex-post depending on the availability of the information (Iberdrola, 
2011). In addition, the recent implementation of REMIT, which includes the obligation on market 
participants to disclose a wide set of information, has led to additional transparency. The structure of 
the wholesale market, which is mainly based on a central auction, is key to the high liquidity in the 
market place4. To ensure that markets run efficiently, the regulator CNE carries out market 
surveillance examining bids and market results. Furthermore, CNE executes annual inspection plans 
that include aspects such as effective plant availability and effective unbundling as well as additional 
inspections on generators when suspicious bidding behaviour or unavailability is observed (CNE, 
2010, Iberdrola 2011).  

The concentration of electricity market has decreased over the last years. In 2010 the market had an 
HHI index between 1262-1757, indicating only moderate level of concentration (CNE, 2011). The 
main three companies have an aggregate market share of 58,9 % (CNE, 2011). 

                                                      
4 In addition the recent implementation of REMIT, which includes the obligation on market participants to 

disclose a wide set of information, has led to an even greater degree of transparency. 
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Renewable Energy Control Centre 

As a response to the impressive wind-based capacity expansion (Spain has the fourth largest wind 
generation capacity after China, US and Germany) the Spanish TSO established in 2007 the 
Renewable Energy Control Centre (CECRE). CECRE works as an interface between RES-E producers 
and the system operator. It is financed by the System Operator fees that are charged to consumers 
(Endesa, 2011). CECRE monitors and optimises renewable-based generation and thereby significantly 
increases the reliability and stability of the electricity system, while still giving priority to RES-E 
generators (IEA, 2009). 

Concerning obligations of RES-E producers, since RD 661/2007 it is obligatory for RES-E 
installations to deliver forecasts of their daily production like any other installation in the ordinary 
regime. These forecasts may be refined in the intraday electricity markets. Therefore, wind producers 
that participate in the pool electricity market have to make use of forecasting techniques in order to 
determine their production in the day-ahead or intraday markets, and are penalised in case they do not 
meet or exceed their forecast production. This constitutes a valid incentive for optimising forecasting 
techniques and better integrating wind energy into the electricity market (AEE 2011). 

Support Scheme Design 

General support scheme design 

The Spanish support scheme is based on a combination of a feed-in tariff and a premium system. 
RES-E producers have the choice to either sell their electricity with a technology specific fixed feed-in 
tariff or feed-in premium (also technology specific), which they receive on top of the wholesale 
market price (arts.1, 24 RD 661/2007). In both cases the period for guaranteed support depends on the 
technology (RD 661/2007) and only applies to the amount of electricity that is within the statutory 
maximum production capacities set for each technology (arts. 37 to 42 RD 661/2007; arts. 10, 5 RD 
1578/2008). The regulation allows producers to switch between the two support schemes provided 
they have remained in one of them for at the least the previous 12 months This relatively market-
orientated support scheme was introduced by the Spanish government as the penetration of RES-E in 
the wholesale market is quite advanced (about 25 %, see section renewable electricity deployment – 
current generation mix).  

The costs of both the FiT and the premium schemes are billed to electricity consumers through grid 
tariffs through the regulator CNE. The level of financial support for the different RES-E technologies 
varies significantly and is based on the average cost of each technology. The government has set 
specific targets for new installed capacity of each technology and type of installation. The support is 
guaranteed until this target is reached. The regulator updates the feed-in tariffs, the premium and the 
cap and floor prices (see below) each year using as a reference the consumer price index minus 0.25 
until the end of 2012 and minus 0.5 from 2013 onwards (RD 661/2007). Additionally, the government 
reviews the support schemes every four years by evaluating the actual impact on installed capacity, the 
learning curves of each technology and the related cost-effectiveness of the support system.  
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The premiums were intentionally set at a level that average RES-E producer have slightly higher 
income under the premiums scheme than under the FiT scheme in order to compensate for the price 
risks in the competitive market and to create a financial incentive for producer to participate in the 
wholesale market. The regulation was successful in this regard as about 97 % of wind producers have 
chosen the market premium option (Hiroux et al., 2009).  

When first introduced, the premiums were set independent of the market price, but since 2007, after a 
significant increase in electricity prices, which lead to windfall profits for many wind producers 
(Abbad, 2010; EWI, 2010), a flexible premium replaced the fixed premium (RD 661/2007). The new 
regulation sets a cap and floor price for the total remuneration (market price + premium) and the 
premium varies depending on hourly wholesale market price. If the wholesale market price varies 
within a certain price span, producers under this scheme receive a fixed premium. However, if the pool 
price exceeds a certain level the premium payment decreases so that the total remuneration is limited 
to the cap price. In cases where the market price exceeds the cap, no premium is paid. Similarly, the 
floor price sets a minimum for the total remuneration and thus determines a minimum return on 
investment in RES-E production plants. It thereby contributes to a stable investment environment. The 
floor price provides particularly security of price risks in times of high wind feed-in, as this has 
already a decreasing effect on spot market prices in Spain (Klessmann et al., 2008). The floor price 
limits only the price risk resulting from market participation, but does not fully eliminate the volume 
risk as RES-E producers still need to find a counterparty on the competitive market (Hiroux et al., 
2009). However, as liquidity in Spanish markets is high, this volume risk can be regarded as negligible 
according to Endesa (2011). While the cap and floor price provides more investment security it also 
partially hinders market signals, which is one of the biggest advantages of premium systems 
(Schallenberg-Rodríguez, 2011). In the past, the Spanish government has been considering a 
degression mechanism that gradually reduces the cap and floor levels but no decision has been taken 
so far (IEA, 2009). 

The premium scheme provides full market integration of RES-E. While the large utilities can easily 
integrate the RES-E into their portfolio and sell it directly to their customers, smaller RES-E have the 
option to enter the market through an intermediary agent (independent trader or utility) that trades the 
electricity for them on the market (Abbad, 2010). Intermediaries, acting as an aggregator of several 
RES-E generators, are able to achieve better prices on the competitive market, but in return keep a 
certain share of the profit (Klessmann et al., 2008).  

Since 2007 the FiT scheme offers the option of a time of use (ToU) differentiated tariff (RD 661/2007) 
for all RES-E technologies except wind, PV generators and CSP plants. which aims at incentivising 
demand oriented production of RES-E producers. Producers can choose a flexible tariff that 
distinguishes between two load categories of the day. During peak hour the payment is increased by 
4.62 % and lowed by 3.3 % in base load hours (Ragwitz, 2010). The choice is valid for one year. 

In 2008 new regulation was also introduced that decreases the feed-in tariff for PV automatically for 
following years if the annual limit for new capacity is reached (Royal Decree 1578/2008). By this the 
market is supposed to regulate itself. The Royal Decree also makes the provision of system services of 
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PV power plants a necessary condition to receive financial support from the feed-it system (Ragwitz, 
2010).  

At the end of 2010 the Spanish government adopted two new Royal Degrees (RD 1565/2010 and RD 
1614/2010) which include, inter alia, lower tariffs and reduced payment periods for PV, a temporary 
cut in the premium tariffs for certain wind power plants and the obligation for PV plants with capacity 
above 2 MW to comply with response requirements to voltage dips from summer 2011 onwards 
(Ragwitz, 2010). The RD 1614/2010 also limits the annually hours in which wind power plants 
receive financial support if the average full-load hours exceed a certain maximum. 

Balancing responsibility 

Like any other generators, RES-E producers under the premium and the fixed feed-in tariff scheme, 
except PV plants below 15 kW, have to submit a load profile to the system operator and are fully 
responsible for their deviations (Abbad, 2010, REE-2, 2011). The imbalance prices generally fluctuate 
with hourly market prices, but upper price ceilings, set by the regulator for all electricity producers, 
limit the price risk resulting from the balancing responsibility (Klessmann et al., 2008). Until 2007, 
RES-E producer had an extra tolerance level for deviations (20 % for PV and wind, 5% for all other 
RES-E) and all deviations above that level were penalised with 10 % of the average tariff (Ragwitz, 
2010, Iberdrola, 2011).  

Additionally, the high liquidity in the intraday market provides a good basis for minimising imbalance 
costs. As described above, smaller producers lower their imbalance cost by the use of intermediaries 
that accumulate different generators and thereby increase their prediction accuracy (Klessmann et al., 
2008). Furthermore, Spain has separate tenders for negative and positive balancing. The so-called dual 
imbalance pricing system depends on the total system imbalance and charges a relatively high price 
for schedule deviation that enhance the total system imbalance, but sets the price to zero for imbalance 
that reduce the total system imbalance. (Klessmann et al., 2008).    

From a technical perspective, the systematic use of prediction in Spanish wind farms has helped to 
reduce the deviations and thereby optimised the use of conventional spinning reserve (Morthorst et al., 
2007). Overall, balancing costs are not considered to be a barrier in the balancing market due to the 
functioning intra-day market.   
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NREAP Analysis 

The table below presents an overview on the identified national barriers of the RES Integration study 
as well as on the respective NREAP content. Throughout the study, the consortium carefully analysed, 
if the identified barriers of this study are addressed in the national energy action plan and whether or 
not the NREAP does foresee a solution approach: 

- The column “Barrier identified in RES Integration Study” lists the various barriers, which the 
present study identified and addressed. The list contains barriers from the section connection, 
operation as well as development.  

- The column “Is the barrier Contested?” would indicate, whether stakeholders in the country 
under concern would oppose to the identified barrier, namely if they do not see the listed issue 
as a barrier to the system.  

- The column “Section in NREAP” identifies, if and where the respective NREAP is addressing 
the barrier under concern. The column would list the specific section of the national action 
plan.  

- The column “Summary of foreseen Measure” would contain a short description of the 
foreseen measure of the NREAP, to overcome the addressed barrier. The column would be 
empty, if the respective NREAP does not identify the barrier, respectively if the NREAP does 
not propose a solution to the issue. 

- The column “Comments & Evaluation” would contain a short analysis of the proposed 
NREAP solution and would evaluate, whether the solution is an appropriate and credible 
option to overcome the existing issue. If the NREAP does not identify the barrier, this section 
may also contain a short summary of the identified issue. 

For a detailed description of the identified barriers in the framework of the RES Integration study, 
kindly refer to the sections above, regarding connection, operation, development and market 
integration of RES-E installations. 
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Barrier identified in RES Integration 

Study 

Is the 

barrier 

contested? 

Measures foreseen in NREAP 

Section in 

NREAP 

Summary of foreseen Measure Comments & Evaluation 

Inefficient administrative process 

leading to long delays 

 Not addressed   

Regional difference contribution to 

administrative delays 

 Not addressed   

Long lead times   Not addressed   

Delays in connection to distribution 

grids 

 Not addressed   

Problems in communication with DSOs  Not addressed   

Variability of norms creates barriers 

for DSOs to deal with RES-E growth 

 Not addressed   

Technical requirements may be 

challenging for foreign investors 

 Not addressed   

Administrative procedures block grid 

development and capacity expansion 

 Not addressed   
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Deep connection fees at distribution 

level create high financial barriers for 

investments 

 4.2.6 (p. 101) The NREAP states there is shallow cost regime; 

however stakeholders reported a deep cost 

approach. 

 

DSOs not allowed further control RES-

E generators 

 Not addressed   

Lower stability and hosting capacity at 

distribution level 

 Not addressed   

Insufficient interconnection capacity 

with neighbouring countries 

 4.2.6 (p. 101 

and 102) 

Intensification of the interconnection capacity 

with France 

 

Grid curtailments  Not addressed   

Sub-optimal DSO remuneration model 

(not taking grid expansion costs into 

account) 

 Not addressed   

Grid development does not keep pace 

with RES-E installation growth 

 Not addressed   

No legal obligation to reinforce the 

grid do accommodate a plant 

 Not addressed   
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Lack of incentives to coordinate grid 

development plans and RES-E 

integration 

 Not addressed   

Table 7: Summary of identified barriers and treatment of barriers in NREAP  


