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Executive summary 

Grid connection   

 Effect on integration of RES -E Neutral 

 Obligation to reinforce if necessary Yes   

 Distribution of costs Shallow  

 Relevant grid level Transmission 

 Main barriers to integration Administrative barriers 

Overload of connection requests 

Virtual saturation 

 

Grid operation   

 Effect on Integration of RES -E Positive 

 Purchase obligation Yes  

 Occurrence of grid curtailment Common  

 
Main barriers to integration 

Frequency of curtailment in areas with 

large RES-E potential  

 

Grid development   

 Effect on Integration of RES -E Neutral 

 Regulatory instruments  Sufficient  

 Nationwide grid development studies Existent  

 Main barriers to integration Administrative barriers to grid 

development  

 

Market design   

 Functioning markets All market options available 

 Intraday market and gate closure Intraday available 

Several Intraday sessions 

Gate closure for RES -E: end of day-

ahead market 

 Main issue All market options available 

 

Support scheme   

 
Support scheme 

Mix of feed-in and quota for different 

technologies 

 Market integration and/or risk sharing 

elements 

See support scheme 

In practice stable certificate price 

 
Balancing responsibility for RES producers 

None, but positive incentive to meet 

forecasts 

Table 1: Overview on grid and market integration Italy  

Italy is a large consumer and a net importer of electricity, making it a very relevant subject in the 

European context. The main RES-E source in the country is still hydro, but wind and PV have much 

developed in latest years, thanks to the availability of natural resources (wind and sun, particularly in 

the south) and to well-functioning support schemes that made investments in RES-E very attractive. 

Italy started from a 13.9% share of RES-E in gross consumption in 1990. In 2008, the RES-E share 

reached 16.6% (Eurostat 2011). The share of RES-E generation over total consumption has grown of 

21% in the period 2003-2008 (Eurostat 2011) and equalled 19.4% in 2010, according to the NREAP. 
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The main barriers for the integration of RES-E are administrative and cause the largest problems in the 

phases of connection and expansion. There is a large demand for additional capacity in areas where 

RES-E generation is mostly concentrated, that is the southern regions and islands. The grid 

infrastructure in these areas is traditionally weak, and thus needs reinforced to allow connection of 

requesting plants and expansion to accommodate future generation in a longer term perspective. 

As regards connection, procedures in Italy are quite structured and detailed. Legal provisions are clear 

and unambiguous in terms of responsibilities, procedures and deadlines. In practice, however, the 

lengthy administrative barriers linked to obtaining authorisations for grid reinforcement works can 

cause large delays before connection is granted. This is also due to the extremely high amount of 

requests filed to the TSO, which would need some mitigation as well.  

In terms of grid expansion, the same issues linked to authorisation of infrastructural works on the grid 

apply. Given the lengthiness and complexity of the procedures, an optimal long-term solution for grid 

development cannot be obtained, and alternative solutions, although effective, are being implemented. 

Electricity from RES-E is granted both priority access and priority dispatching. Non-programmable 

RES-E have even priority on other RES-E. For security reasons, when curtailment is needed, this 

obligation is overrun. Given the structure of the grid, curtailment takes place normally in areas with a 

weak grid infrastructure and a high concentration of RES-E, wind in particular. Forecasting services 

for wind and other sources are being incentivised in order to better plan dispatching and limit 

curtailment. 

RES-E integration is largely taken into consideration by the TSO in its grid development plans. About 

40% of its investments between 2010 and 2020, thus a quite relevant amount, will be devoted solely to 

this aim. The perspective by the TSO is quite positive in terms of solving any outstanding issue and 

keeping up with the growth of RES-E. This perspective, however, is not always shared by producers 

of RES-E. 

The Italian Electricity market consists of a complex market structure with a Day-ahead market, an 

Intra-day market with four trading sessions and an Ancillary Services Market. However, since RES-E 

producers are not exposed to imbalance costs, they trade their energy only on the day ahead market. 

Furthermore, there is a number of different support mechanisms for RES-E, both feed-in based and 

quota-based that facilitate market integration to different degrees: 
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Renewable electricity deployment 

This chapter aims at providing a general introduction to the context for the deployment of renewable 

electricity in Italy in terms of electricity production, consumption, and grid operation.  

Current generation mix 

Italy is a large consumer and a net importer of electricity, making it a very relevant subject in the 

European context. Given its geographical features, Italy shows a large share of hydro generation. A 

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

 

Chart 1: Generation Mix - 2010 (%), Source: own elaboration of ENTSO-E 2011. Sources not explicitly mentioned are 

included either in other renewable or other fossil fuels. 

Power generation in Italy holds natural gas as its main production source, counting for about 46% of 

overall generation. Hydro power is by far the RES-E source with the largest share in overall 

production (17.3%). Given Italy’s large amount of water resources, especially in the Alps, hydro 

power has been developed and largely exploited already in the past decades. As regards wind and 

solar, despite having had a steep increase in their shares in the last few years, they still amount only to 

2.7 and 0.4% each in the overall generation share. 

At a country level, thus, non-programmable RES-E still amount for a relatively minor share. 

Considering their characteristics together with the ones of hydro and gas, it appears that Italy should 

not suffer of any issue relating to the balancing of intermittent capacity in the overall grid, as hydro  
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and gas are programmable or relatively programmable sources that can quickly balance the network in 

case of need. This, however, should also be considered in the light of the status of the grid, now and in 

perspective. It is true that Italy can quickly fix unbalances, as it possesses a large share of controllable 

flexible sources. Non-programmable sources are concentrated in southern regions, though, and the 

transmission capacity of the grid in the centre-south may not always be sufficient to effectively 

balance RES-E generation variability. For these reasons, curtailment of RES-E plants, wind in 

particular, takes place in the centre-south of Italy. In 2010 wind energy was curtailed of about 470 

GWh, equal to 5.6% of production (GSE 2011). For further details on this point, please refer to page 

31. 

Electricity consumption 

In 2010, Italy consumed 326,165 GWh (ENTSO-E 2011), i.e. circa 5.4 MWh per inhabitant, below the 

EU average of 6.2 MWh (ENTSO-E 2011, Eurostat 2011). In terms of electricity intensity of the 

economy, Italy has the 6
th

 lowest value in Europe, consuming 219.5 MWh /M€ GDP, in line with the 

UK (211.7) and Greece (230.7) and below the EU average of 257 (ENTSO-E 2011, Eurostat 2011).  

Considering the development of electricity consumption in time (EEA 2010) Italy’s consumption’s 

growth rate is quite average with respect to the EU 27, at around 2.1% per year on average between 

1990 and 2007, a pace similar to the ones of Finland, the Netherlands and Belgium. 

RES-E share 

Chart 2 provides an indication of Italy’s total 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 

the plan according to the government.  
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Chart 2: Electricity consumption and RES-E generation (GWh). Source: own elaboration of Italy’s NREAP 

According to the Italian NREAP, gross final electricity consumption is forecasted to grow from 

343,143 GWh to 407,445 GWh (18% growth) between 2010 and 2020. RES-E production, in the same 

period, should grow from 66,791 GWh to 98,885 GWh (48% growth).  

Comparing the above figures, the share of RES-E generation over gross final electricity consumption 

should grow from 19.46% in 2010 to 24.27% in 2020, this means that Italy, according to its plan, will 

be able to satisfy 19.46% and 24.27% of its internal electricity consumption through its internal 

production of RES-E in 2010 and 2020. This would nevertheless result in an increase of consumption 

from non-renewable generation and/or imports from 276,352 GWh/year in 2010 to 308,560 GWh/year 

in 2020. In comparison, historical data indicate that the share of RES-E generation over consumption 

went from 13.9% in 1990 to 15.6% in 1998, to 13.7% in 2003, to 16.6% in 2008 (Eurostat 2011).  

The evolution of renewable electricity generation is further broken down in Chart 3, which outlines the 

generation shares of wind, solar, hydropower and other RES-E to 2020. This graph is particularly 

interesting for the aim of this study as intermittent sources (wind and solar) will require  a grid 

infrastructure capable of supporting a high input variability. The higher the share of such sources, 

then, the more relevant the issue of grid adaptation will be. Hydropower, on the other hand, is a fairly 

controllable RES-E, which is well suited to balance the fluctuations on the network caused by wind 

and solar, thus a large share of this source, the larger the extent to which fluctuations can be mitigated.  

 

Chart 3: Electricity consumption and RES-E generation (GWh). Source: own elaboration of Italy’s NREAP 

Despite the large increase in non-programmable sources, the share of hydro power will still remain the 

largest one in Italy, thus smoothening concerns for balancing intermittent capacity, though the location 

of hydro power plants, mainly in northern areas (whereas solar and wind are mostly located in the 

south), together with the relative scarcity of grid capacity may limit the efficacy of hydro in this sense. 
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Natural resources and geographical structure 

Following the context description, this section outlines some elements of the natural renewable 

resources of the country, and their geographical distribution. This is not meant as in-depth analysis, 

but rather as a rapid background for the analysis and recommendations in the following chapters. 

Wind  

As shown in Figure 1, the best wind resources in Italy are located in the south, particularly the 

Apennine Mountains and on the coast, as well as in the major islands. Also the relatively large off-

shore potential is located in the southern coastal areas and islands. In perspective, this implies that a 

large share of non-programmable electricity would be fed into the grid in such areas. Unfortunately, 

the power grid in these areas is weak for historical reasons, since these areas are less densely 

populated and larger consumption centres are located in the North. Thus, the integration of further 

large resources requires a significant development of the grid, at local level and in terms of long 

distance transmission capacities. 

Solar 

The map shown in Figure 2 represents the yearly sum of irradiation in Italy. Due to high radiation, 

Solar energy is considered a quite relevant technology for Italy. 

In terms of power storage capacities, Italy possesses a large amount of hydro systems in the North that 

were developed in the last decades and are fairly well integrated in the grid.  
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Figure 1: Map of wind resources at 25 meters above ground level (CESI and University of 
Genoa 2002) 

 

Figure 2: Yearly sum of global irradiation on 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 

As shown in chart 4, power generation in Italy is split between several producers, the larger one being 

the ENEL group, which is also a former state monopoly, with a share in overall generation of 31.8% in 

2009 and of 30% in 2010 (AEEG 2011). It should be also underlined the fact that smaller producers 

amount for a total of about 17% in the country’s generation.  

 

Chart 4: Share of overall generation in 2008 and 2009 (AEEG 2010) 

Transmission System Operators 

Terna S.p.a. is the main transmission system operator in Italy, managing and owning about 62.000 km 

of high voltage lines and responsible for transmission and dispatching. 

Transmission infrastructures were historically owned and operated by two different subjects: Terna 

had the ownership and GRTN operated them. The two companies have been merged in 2005. As of 

today Terna is the first independent operator in Europe and the seventh in the world for number of km.  

Distribution System Operators 

In Italy there are about 150 DSOs, generally owned or grouped under larger companies. These larger 

companies are 29 in total and typically operate either on a city council level or on for larger areas. An 

example of this situation is ENEL Distribuzione S.p.a., which holds or owns around 30 distribution 

companies and operates in total more than a million km of lines in low and medium voltage. 

Since April 1
st
, 2011, Terna publishes and updates an online register of DSOs. 
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Interconnections, import/export 

Given its geographical position, and its ratio consumption / generation, Italy has interconnections with 

all neighbouring countries, as well as one with Greece. As shown in the table below, Italy is a net 

importer of electricity. In 2010, it imported 38.8 GWh net, i.e. circa 14.45% of its overall 

consumption. 

GWh (2010) AT CH FR GR SI Total % of consumption 

Export 2 493 1012 72 120 1699 0.63% 

Import 1328 23176 11583 2299 7513 45899 17.08% 

Net -1326 -22683 -10571 -2227 -7393 -44200 -16.45% 

Total flows 1330 23669 12595 2371 7633 47598 17.71% 

Table 2: Physical exchanges in Italian interconnected operation (Source: ENTSO-E 2011) 
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Grid Connection 

Summary  

Grid connection procedures in Italy are quite structured, with clear legal indications and provided 

deadlines. Clarity in terms of interlocutors to contact (TSO/DSO) is also quite high (Wind Barriers 

2010). Despite this, connection is the phase in which the highest barriers to RES-E integration are 

experienced. This is mainly due to the administrative process for expanding the grid, which practically 

blocks the provision of additional capacity and this access to several applicants. On this point the TSO 

underlined its efforts despite these barriers to provide connection in compliance of its connection 

obligation.  

Relevant legal sources 

The main source for regulating grid connections is the Legislative Decree of 16 March 2009, n. 79 

(DL 79/99 –“Decreto Bersani”), which contains provisions on grid access. Further connected sources 

are the Legislative Decree of 29 December 2003, n. 387 (DL 387/03), the Resolutions of the Italian 

Authority for Gas and Electrical Energy (AEEG) numbers 99/08 (AEEG Resolution 99/08 – Integrated 

text of active connections “TICA”) and 123/08 (AEEG Resolution 123/08 – Procedure for the 

settlement of disputes between producers and grid operators), and the Network Code of Terna (TSO) 

(RES LEGAL 2011). 

Connection procedures, deadlines, and information management  

The procedure for connection of electricity production facilities to the distribution or transmission 

network in Italy is ruled in detail by AEEG Resolution 99/08 and following amendments. Four 

procedures, although largely similar, are foreseen depending on the voltage level. In general, the 

applicant will have the DSO as a counterpart for plants with nominal capacities below 10,000 kW, and 

the TSO (Terna) for higher ones (art. 6.1 Annex A AEEG Resolution 99/08). Applications for the 

connection of renewable energy systems to the transmission or distribution grid must be given priority 

treatment and renewable energy systems must be given priority connection (art. 15.1 and art. 29.1 

Annex A AEEG Resolution 99/08) (RES LEGAL 2011). 

In the diagrams below, deadlines for the completion of connection works are provided. It should be 

pointed out, though, that AEEG Resolution 99/08
1
 also allows the applicant to carry out those works 

for medium, high, and extra high voltage connections (ENEL 2011), thus, in those cases, such 

deadlines are bypassed. According to the stakeholders, this is the most common occurrence. Because 

of this, information management and transparency on the side of the TSO and the DSOs is very good 

(Anev 2011, ENEL 2011) and necessary. As regards the technical specifications of the grid, in fact, 

there is also an interest on the grid operator that the plant connected is fully in accordance to those, in 

                                                 
1 Legislative coverage of the topic is related to DL 387/03. Subsequent AEEG acts, starting from 281/05 detailed specific procedures about 
that (ENEL 2011). 
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order to avoid problems at a later stage, and thus it has a strong interest in ensuring that the plant 

operator is fully informed. For low-voltage connections, only the DSO is entitled to carry out 

connection works (ENEL 2011), thus the above arguments do not apply. 

In terms of costs, the grid operator is still obliged to provide a cost estimate for building the 

connection and to communicate it to the applicant. At the end of the process, the actual costs incurred 

by the plant operator for the construction and the ones estimated by the grid operator are compared, 

and a balancing takes place to level the differences. 

The paragraphs below outline processes and deadlines for connecting to the grid.  

Process flow description: Low Voltage (LV, up to 1 kV) and Medium Voltage (MV, up to 45 kV)  

GRID CONNECTION REQUEST 

 
The connection request is submitted to the DSO along 

with a payment for covering the administrative costs (art. 

6 Annex A AEEG Resolution 99/08). 

 

  
 

RECEPTION OF THE CONNECTION ESTIMATE 

 
Within 20 working days for connection requests under 

100 kW, 45 for requests between 100 and 1000 kW and 60 

days for requests above 1000 kW (art. 7.1 Annex A AEEG 

Resolution 99/08) from the receipt of the request, the DSO 

must provide a connection estimate comprehensive of a 

cost and time estimate and a set of information on the 

grid and the suggested general technical solution (art. 7.3 

Annex A AEEG Resolution 99/08). 

  
 

ACCEPTANCE OF THE ESTIMATE 

 
The applicant can accept the connection estimate w ithin 

45 days (art. 7.2 Annex A AEEG Resolution 99/08). 

  
 

REQUEST OF AUTHORISATION 

 
Applicant and / or DSO request to the permitting 

authorities the authorisations to build the system and to 

build the connection line. The applicant must file this 

request w ithin 60 working days for LV connections and 

within 90 for MV connections (artt. 9.3, 9.5 Annex A AEEG 

Resolution 99/08).  

The DSO must file this request within 30 working days for 

LV connections and within 60 for MV connections (art. 9.6 

Annex A AEEG Resolution 99/08). 

  
 

INITIATION OF WORKS 

 
After accepting the connection estimate the applicant has 

to start the construction of the items necessary for 

realising a connection as listed in the estimate within 6 

months for LV connections and 12 months for MV 

connections  (art. 31.1 Annex A AEEG Resolution 99/08). 

  
 

COMPLETION OF WORKS 

 
Once the system execution works have been completed, 

the applicant sends the grid operator the completion of 

works communication. 
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CONNECTION TO THE GRID 

 
The DSO must connect a system to the grid w ith a time 

range depending on the complexity of the works. Once 

finished, it sends the applicant the communication that 

the connection is ready for service.  

Diagram 1: Connection procedure to Low Voltage (LV, up to 1 kV) and Medium Voltage (MV, up to 45 kV) lines 

Process flow description: High Voltage (HV, 132 kV) and Extra High Voltage (EHV, 220-380 

kV)   

GRID CONNECTION REQUEST 
 

The connection request is submitted to the TSO along 

with a payment for covering the administrative costs (art. 

6 Annex A AEEG Resolution 99/08). 

  
 

RECEPTION OF THE CONNECTION ESTIMATE 

 
Within 90 working days (art. 19.3 Annex A AEEG 

Resolution 99/08 and Terna Network Code, art. 1A .5.2.1) 

from the receipt of the request, the TSO must provide a 

connection estimate comprehensive of a cost and time 

estimate and a set of information on the grid and the 

suggested general technical solution (art. 7.3 Annex A 

AEEG Resolution 99/08). 

  
 

ACCEPTANCE OF THE ESTIMATE 

 
The applicant can accept the connection estimate w ithin 

120 days (art. 19.4 Annex A AEEG Resolution 99/08 and 

Terna Network Code, art. 1A .5.3.1). 

  
 

REQUEST OF AUTHORISATION 

 
Applicant and / or TSO request to the authorities the 

authorisations to build the system and to build the 

connection line. The applicant must file this request 

within 120 working days for HV connections and within 

180 for EHV connections (artt. 21.3, 21.5 Annex A AEEG 

Resolution 99/08). The TSO must file this request within 

90 working days for HV connections and within 120 for 

EHV (art. 21.6 Annex A AEEG Resolution 99/08). 

  
 

INITIATION OF WORKS 

 
After receiving the authorisation and within 90 days from 

the receipt of the request (art. 23.1 Annex A AEEG 

Resolution 99/08 and Terna Network Code, art. 1A .5.8.4) 

the TSO proposes a detailed project plan (Soluzione 

Tecnica Minima di Dettaglio) that the applicant can accept 

within 60 days (art. 23.1 Annex A AEEG Resolution 99/08 

and Terna Network Code, art. 1A .5.8.6).  

Within 18 months after accepting the connection 

estimate, the applicant initiates the construction of the 

items necessary for realising a connection as listed in the 

estimate (art. 31.1 Annex A AEEG Resolution 99/08). 

  
 

COMPLETION OF WORKS 
 

Once the system execution works have been completed, 

the applicant sends the grid operator the completion of 

works communication. 
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CONNECTION TO THE GRID 

 
The TSO must connect a system to the grid with a time 

range depending on the complexity of the works. Once 

finished, it sends the applicant the communication that 

the connection is ready for service.  

Diagram 2: Connection procedure to High Voltage (HV, 132 kV) and Extra High Voltage (EHV, 220-380 kV) lines 

Obligation, legal responsibilities and enforcement of legal rights 

According to DL 79/99, TSO and DSOs are obliged to satisfy all requests for connection. This implies 

also that in cases in which works on the grid are required to satisfy the connection request, the grid 

operator is obliged to comply. Further aspects are then regulated through a contract for connection in 

place between grid and plant operator, which the former is obliged to enter (artt. 10.14 et 23.10 Annex 

1 AEEG Resolution 99/08). Claims for connection to the grid and for the expansion of the grid that 

might be necessary for connection arise on the date of conclusion of the connection contract. When a 

given electricity producer comes into a conflict with the grid operator, he may request dispute 

resolution from the Market Directorate (Direzione mercati) of AEEG (art. 3 Annex A AEEG 

Resolution 123/08). The dispute settlement procedure is extensively described in Annex A AEEG 

Resolution 123/08 (RES LEGAL 2011). 

Costs of grid connection 

Grid connection in Italy follows a shallow cost approach. Costs to be borne by the applicant in all 

cases include: 

 a standard application fee for administration (6.6 Annex A AEEG Resolution 99/08);  

 a connection fee, i.e. costs for the connection line (artt. 12, 26 Annex A AEEG Resolution 

99/08); and  

 costs for testing the new system (artt. 16.3, 30.3 Annex A AEEG Resolution 99/08).  

As outlined on page 17, the actual connection line can be built either by the grid operator or by the 

applicant. Depending on the case, different connection fees  are paid (artt. 16.6, 30.6 Annex A AEEG 

Resolution 99/08): 

 In case the grid operator builds the connection, the applicant will pay a connection fee to the 

grid operator in two steps: 30% upon acceptance of the connection estimate and 70% before 

the initiation of works.  

 In case the applicant builds the connection, the applicant carries out the works, bears the costs 

directly and receives (in all cases) or pays back (for LV and MV connections only) to the grid 

operator an amount equal to the difference between the connection estimate provided by the 

grid operator and the connection fee. The applicant is not entitled to carrying out works in case 

of LV connections (ENEL 2011). 

Connection fees are calculated differently, depending on the voltage of the connection. In the case of 

LV and MV connections, the fee paid by the applicant is standard. For HV and EHV connections, 

instead, the fee paid by the applicant covers just a part of the real cost of connections. The outstanding 
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part of the costs remains on the network operator and is subsequently socialized on final customers 

(ENEL 2011). 

Practical problems and proposed solutions 

The largest barriers to integration of RES-E, and of wind in particular (Aper 2011) occur in the 

connection phase. These barriers have deep implications also in terms of grid operation and 

development; nevertheless, it is during connection that the strongest blocks are experienced. 

As outlined, by law plant operators are granted grid connection and reinforcement. In practice, the 

context for grid connection is at the moment unfavourable, particularly in the southern areas, where 

resources for RES-E (i.e. sun and wind, mainly) are most abundant and grid capacity is a relatively 

scarce resource. This is at the moment a structural problem, pervasive in different aspects of the 

system and with large implications. In order to clearly present all the related aspects, some 

simplification is needed. The basic reasons of this situation can be rooted to two points: 

1. Administrative barriers in Italy for the authorization of network extensions are very strong; 

2. Virtual saturation of the grid, caused by a weak grid infrastructure in the South, unable to 

support the steep growth of RES-E (AEON 2010) and by the overload of grid connection 

requests filed to the TSO (Terna 2011). . 

Administrative barriers 

In order to develop or reinforce the grid, the grid operator needs to follow a set procedure to obtain all 

authorisations necessary to physically build or restructure the lines. It is precisely in this procedure 

that administrative barriers intervene, causing excessively long lead times, sometimes up to 60 months 

(Wind Barriers 2010). The reason can be traced down to the complexity of the authorisation procedure 

(Aper 2011), which is in turn caused by the institutional setting that regulates the process. DL 387/03 

is the key act in this respect. This act implemented EU Directive 2001/77/CE and introduced the single 

authorisation procedure for RES-E plants, which grouped the authorisation processes for the plant and 

for the grid infrastructure under a single procedure that can be managed by the applicant. This act also 

introduced the single co-decision body known as Conferenza dei Servizi
2
 (COP) that groups together 

all relevant bodies and stakeholders. Before these changes, different authorisation levels were foreseen 

at a local and regional level, managed by different subjects and with different times. Because of this 

fragmentation, the management of the project resulted often in having a lack of coordination (Terna 

2011). The changes introduced by DL 387/03 allowed several improvements in comparison to the 

previous situation (Terna 2011, Aper 2011), to the point that this act is considered a best practice in 

legislation (ENEL 2011). Nevertheless, even with these advancements, administrative barriers are still 

high (PV Legal 2010). This act, in fact, still grants jurisdiction for authorising such works at a regional 

and local level (GSE 2011, AEEG 2011, Terna 2011). Given this, in order to expand a line or to 

construct a new one, the TSO is requested to deal with all local or regional authorities that have a stake 

with respect to its project. The COP allows for a coordinated collection and confrontation of all 

stakeholders’ points of view (ENEL 2011). The management of the frequent stakeholder meetings can 

however be challenging (PV Legal 2011). In the end, problems linked to administrative barriers still 

                                                 
2
 Conference of Parties. 
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persist, for example in terms of asynchrony in receiving authorisations or heterogeneity in dealing 

with the different local authorities (Aper 2011, AEEG 2011, Wind Barriers 2010). In terms of lead 

times, some problems relate to Environmental Impact Assessments (EIAs). In cases in which an EIA 

is requested, that is the majority of times, this needs to take place within the deadline given for the 

Single Authorisation Procedure. An EIA, however, needs much longer times and delays with respect 

to the declared deadlines are also experienced in this case, with negative consequences for producers 

(Anev 2011). 

One stakeholder indicated that consequences of these barriers are experienced by the TSO in terms of 

a block to the expansion of the grid to accommodate more capacity (Anev 2011), and by applicants in 

terms of very long lead times before connection to the grid is allowed, even leading to cancellation of 

projects in some cases (Anev 2011). The TSO provided a different perspective, stating that several 

cases of success in terms of permits granting for important new transmission plans (large substations 

and new lines able to connect a large amount of new power capacity from RES) were recorded (Terna 

2011).  

In the past few years there have been attempts to bypass this administrative barrier, such as appointing 

special commissioners for the projects (Aper 2011). These attempts, though, resulted often in 

inefficient solutions or in acts that were later delegitimized by administrative courts (Aper 2011). 

Furthermore, in some cases, this single authorisation procedure has also created further issues, such as 

confusion in boundaries between grid reinforcement works to connect a plant and unrelated grid 

development works in areas with a weak grid and high connection requests (Aper 2011). It could be 

possible to achieve a certain degree of mitigation through a thorough analysis of existing processes in 

order to identify and improve existing inefficiencies in carrying out the EIA. Another solution would 

be to introduce legally defined, extended deadlines. However, experiences from other member states 

have shown that this solution should be treated with great caution. Quite often, deadlines are too long, 

not legally binding or cannot be enforced because of loopholes such as useless actions that extend 

them. For this reason, it would be wise to also add qualitative criteria, for example that the installation 

shall be connected to the grid “without delay” or “promptly”. Such a feature has been recently 

introduced in the German system. 

Opinions differ in terms of compensation for delays. On one hand, some stakeholders indicate that in 

practice, a compensation for delays in grid reinforcement works is not granted to producers (Anev 

2011). On the other hand, the TSO recalls never having been requested to pay for such compensations 

by the Italian Regulator, and states that there is no evidence of such requests (Terna 2011), According 

to the TSO’s statements, connection process phases and construction works to connect to the grid are 

always realised within the deadlines (Terna 2011).  

The barrier, though disputed, could be mitigated by a thorough analysis of existing processes in order 

to identify and improve existing inefficiencies. Another option would be the introduction of a “fast 

track” procedure may be considered. In any case, this topic is extremely delicate, as many variables 

come into play, so any intervention should be carefully considered. 
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Virtual saturation and real saturation of the grid 

For the historical reasons outlined above, as well as because of the present situation, the grid 

infrastructure has not been able to properly develop. In the South, in particular, the grid infrastructure 

is weak and not sufficiently meshed (Aper 2011, wpd 2011). In the past few years, instead, RES-E 

have much developed in the South, pushed by the availability of resources (sun and wind), the low 

costs for reserving grid capacity, the efficacy of the incentive schemes that made them a very attractive 

investment (Aper 2011), as well as by mere speculation purposes, at times (GSE 2011, PV Legal 2011, 

AEON 2010). Given the latter, situations have arisen in which the TSO is faced with strong difficulties 

in connecting new plants. Upon receipt of a connection request, in fact, the TSO must reserve capacity 

on the grid for the forthcoming plant. In a situation in which network capacity is a relatively scarce 

resource (AEEG 2011), and the grid is targeted by a large amount of connection requests within the 

same area, then, cases of virtual grid saturation arise. Simply put, this means that the grid is not 

physically congested, but all its available capacity is reserved by connection requests and no additional 

capacity can be allocated. If no more capacity can be reserved, then, the TSO cannot comply with its 

connection obligation, either at all or in any case not within a reasonable timeline (AEEG 2011b, 

Assosolare 2011, wpd 2011) with negative consequences also on plant operators (GSE 2011, wpd 

2011). In those cases in which no more connection capacity is available, the TSO is obliged by the 

present regulations to provide all the applicants with alternative connection solutions (STMG – see 

page 19 for details), possibly including the minimum necessary grid reinforcement (Terna 2011). In 

such occurrences, the STMG provided by the TSO will highlight the maximum power intake that can 

be connected to the mentioned point of the grid and the reasons for the partial uptake. As an 

alternative, the TSO can suggest alternatives to allow for full power intake and to support the need to 

minimize the technical issues related to the connection (Terna, Grid code Section 1A.5.1.4) (Terna 

2011).  

It is also true, though, that the amount of connection requests received by the TSO is far from common 

and not realistic: at the end of 2010, connection requests amounted to a total of 128 GW on the 

transmission lines and to 22 GW on the distribution lines (AEEG 2011), more than the total installed 

capacity in the country (Aper 2011, Terna 2011). To date, in fact, the total installed capacity amounts 

to 111 GW, with a peak demand of 57 GW (AEEG 2011). It seems therefore impossible that plants for 

such large capacities will be realised (AEEG 2011). According to the TSO, until now all RES-E power 

plants authorized by competent Authorities were connected to the grid (Terna 2011). This amounts to 

about 1,500 – 2,200 MW realised every year. Chart 5 below provides a graphical indication of this. 
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Chart 5: Total active connection applications at the end of 2010 over 120.000 MW (Terna 2011)  

Real grid saturation occurs in situations in which a portion of the grid cannot physically withstand 

the total generation of all realised and connected plants (AEEG 2011). As of now, this situation is 

present in Italy, however limited to a few wind plants along the Apennine mountains where demand is 

limited or non-existent. Solutions for such situations may include grid reinforcement or accumulation 

systems. Else, capacity modulation, i.e. curtailment, becomes necessary (AEEG 2011, AEEG 2011b), 

as is currently happening in such areas in Italy (AEEG 2011). 

Possible solutions 

Smoother authorisation procedures for infrastructural developments and filters to the number of filed 

requests would probably help to ease this situation, however the revision of either point is by no means 

an easy task, as outlined below in this paragraph.  

This situation is quite evident and recognised across stakeholders at different levels, just as the need 

for finding a solution to this problem, for example by placing a filter to requests to separate concrete 

initiatives from merely speculative ones (Assosolare 2011, Terna 2011, wpd 2011). Attempts to 

overcome this situation were made by Terna and AEEG. Further on this point, it is interesting to 

notice that programmed developments of the national grid (e.g. connections Sardinia – Italy and Sicily 

– Calabria) resulted essential for integrating PV and wind power in the grid, although they were 

intended for general grid development purposes, which include RES-E integration but are not 

specifically aimed at the latter (Aper 2011, Terna 2011).  

Terna, the TSO, being still obliged to connect all requesting plants, has adopted an interesting 

solution for grid development in the south that allows providing additional capacity, while limiting the 

complexity of authorisation procedures. Through the connection of several RES-E plants in the same 

area to a collecting station, electricity from RES-E is uploaded on high-voltage lines  (380 kV), 

typically used for thermoelectric production (Terna 2011). This allows connecting all RES-E 
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production without facing long and complex – sometimes unmanageable – authorisation procedures 

(Terna 2011). One stakeholder indicated that delays are sometimes still experienced also on the 

construction of the collection station, though (wpd 2011). On this point, the TSO recalls its obligation 

by Italian regulations to sign a contract with the owner of the new RES-E power plant for connection 

to the grid. In the contract, deadlines are defined and according to the TSO, up to now they have 

always been respected (Terna 2011). Further details and perspectives on this point are provided on 

page 37, in the paragraph related to grid development.  

AEEG, the regulator, with resolution 125/10 attempted to introduce a filter to connection requests in 

the form of a yearly surety (fideiussione) to be paid by the applicants for connection in critical areas 

and for critical lines upon accepting the connection estimate, and thus upon reserving capacity on the 

grid (AEEG 2011). Under this regulation, in case capacity is reserved by an applicant and the plant is 

not realised, the applicant loses the whole amount. The rationale behind this choice was to separate 

concrete initiatives from merely speculative ones, or from projects lacking sufficient financial 

coverage (Terna 2011, Assosolare 2011), thus also limiting the problem of virtual saturation in critical 

areas. Although the implemented system was theoretically valid for its purpose (wpd 2011) and 

although it was the most favoured option in the consultation process (AEEG 2011), this resolution was 

strongly opposed by producers, as in their eyes it tried to solve the virtual saturation problem not by 

tackling the real issues but by placing a further burden on the producers (Assosolare 2011). Revision 

was thus deemed necessary (wpd 2011), and, as a result, Resolution 125/10 is currently under a 

proceeding at the Regional Administrative Court (TAR) of Lombardy. As of now, sureties are not 

being requested. According to AEEG, the request for payments of such sureties should be also 

extended to ongoing connection procedures, to provide a realistic solution to the problem (AEEG 

2011). On a different note, resolution 125/10 has also introduced the concept of “open season”, a 

three-month or six-month period in which connection requests are collected and jointly managed at the 

end to allow for their better management and a better planning of grid reinforcements to allow their 

connection (AEEG 2011). 

One solution for this issue could be to introduce for the grid connection process a set of intermediate 

steps, each of them ending with a realistic and appropriate milestone that the project developer has to 

reach within a defined period of time (e.g. first step submission of building permissions, second step 

financial guarantees and so on until the grid connection process is completed). After having achieved 

the first steps, the project developer may reserve a certain amount of capacity. If a project developer 

fails to reach the next milestone in the given time, the reservation expires and the developer has to 

restart with the first process step. However, in case of delays that do not lay in the responsibility of the 

project developer, for example waiting t ime for administrative decisions, the waiting time should be 

extended. The restructuring of the process would prevent projects from being idle and would thus 

support a quick implementation of projects. The suggested process would provide grid operators with 

a clearer understanding which projects will be commissioned and an overview when projects will be 

ready. Such knowledge would help them in assessing how much capacity will be connected in a 

conceivable period of time and to accommodate its own planning. As a consequence, the process 

would be less stressful for grid and plant operators. However, such a deep planning would require 

more communication and coordination between all actors. Moreover, a more sophisticated connection 

process could become a challenge for less experienced RES installers. Thus it has to prove its 
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effectiveness. This approach has been applied among others in France and to some extent in Estonia 

and Germany.  

Another solution might be to introduce a reservation fee or advance payment that the plant developer 

has to pay at the time when filing the application for the connection permit (this is the solution that has 

been adopted in Italy). The distinctive feature of the payments is that developers have to pay in 

advance to the connection process. The introduction of such a fee has two major advantages: First, the 

costs for reservation fee will entail a financial risk that the investment will be futile if the reserved 

capacity cannot be sold in due time. As a consequence, speculative behaviour will become more risky 

and thus less attractive. Second, the recipient of the reservation – usually the state or the grid operator 

– could use the fees as an additional resource for the development of the grid. The main drawback of 

these payments is that project developer would have additional expenses a long time before the 

investment would pay off. Moreover, the increased risks because of additional costs at the beginning 

of the project can lead to higher capital costs and thus higher costs of the overall RES project. The 

balancing of these costs can make additional funding necessary, thus, the costs for the general public 

could increase. Moreover, high advance payments can be realized rather by large companies that can 

afford high investments and do not need quick return of investments. As a consequence, reservation 

fees may advantage actors with high financial resources while it can pose a barrier to smaller actors at 

the market, resulting in a market concentration a very early stage. The introduction of reservation fees 

has taken place among others in Bulgaria and Poland, and is currently discussed in Czech Republic. 

As mentioned, this is the solution adopted by Italy; however its application is currently blocked by a 

legal proceeding. Italy has taken a similar approach on the topic; yet the implementation of such a fee 

is currently pending due to judicial procedures on the matter.  

DSOs  also have an obligation to connect and, furthermore, they must guarantee to producers that all 

their energy will be allowed on their grid at all times with no dispatching or curtailment. For larger 

DSOs , in particular, the problems outlined above are also relevant. In particular, in cases in which 

more connections are requested on the same area, the DSO will need to provide the applicant with an 

increasingly complex technical solution for connection, as more works may be needed to 

accommodate its capacity. In other terms, connection issues are directly taken into consideration and 

solved in the moment in which the technical solution is drafted (the “fit and forget” approach). Issues 

may still appear as regards authorisations: if the technical solution suggested is quite complex, 

construction works become larger, and more subjects have to be involved in the process. DL 387/03 

contributed to improve this situation, however the outstanding issued outlined above still apply. The 

situation may be different if DSOs were allowed to dispatch and curtail, however this not the case (see 

page 32) (ENEL 2011).  

In case of urban DSOs and of urban areas of large DSOs , non-programmable RES-E are not a 

particular reason for concern, given the relatively low amount of connections and a very meshed 

network. For example, in the area of Milan, PV has a total installed capacity connected to the 

distribution grid of around 3 MW on a total of 1,500 MW of maximum load required, in the area of 

Brescia, of about 10 MW on a total of 400 MW of maximum load required.. There are several 

connection requests, about 50 MW in the area of Brescia, however they can be easily integrated with 

interventions to expand capacity (a2a 2011). If PV growth continues at this pace, it is possible that 

some issues will arise also in this context though (Aper 2011).
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Barriers identified Solution proposed Detailed 
description 

(Page) Stand Alone Cause Consequence 

 Complexity of the 
authorising procedure 

Strong administrative 
barriers to connection 

Review of existing processes, introduction of a “fast 
track” procedure. 

22 

 Fragmentation of 
responsibilities in 
different bodies 

Strong administrative 
barriers to connection 

see above 22 

 Deadlines not well geared 
to EIA times 

EIAs can cause long delays 
with respect to deadlines 

Efficiency in processes, introduction of qualitative aspect 
to deadlines. 

22 

 Overload of connection 
requests 

Virtual saturation Review of the connection fee / surety approach or 
introduction of a “milestone” approach (French model). 

25 

 Weak grid infrastructure 
in the areas with the 
largest potential (South) 

Virtual saturation Grid reinforcement with a parallel intervention on 
administrative procedures. 

24-25 

 Speculation Virtual saturation Review of the connection fee / surety approach or 
introduction of a “milestone” approach (French model). 

25 

 Speculation Blockage to speculation 
filters (too demanding 
surety / connection fee) 

This is a direct consequence of the option chosen by Italy 
to limit speculation. The requested connection fee 
proved to be too high for smaller developers and as a 
consequence it constituted a barrier for investment. A 
possible solution to this barrier is outlined in the text – 
the “milestone” approach.  

24-25 

Table 3: Connection: Summary of identified barriers and proposed solutions to overcome barriers in the connection phase  
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Grid Operation  

Summary 

Electricity from RES-E is granted both priority access and priority dispatching, non-programmable 

RES-E have priority on other RES-E. This obligation may be overrun in cases for which security of 

the grid must be insured, and thus curtailment must take place. Given the structure of the grid, 

curtailment takes place normally in areas with a weak grid infrastructure and a high concentration or 

RES-E, wind in particular. Forecasting services for wind and other sources are being incentivised in 

order to better plan dispatching and limit curtailment.  

Relevant legal sources 

Priority power dispatch is granted to renewable energy and cogeneration plants according to Art. 3 DL 

79/99, Art. 3, c. 3 DL 387/03 and AEEG resolution 111/06.  AEEG resolution 5/10 establishes an 

incentive for the correct forecasting of non-programmable sources and applies an obligation on wind 

farms to provide some network services listed in the network code of the TSO (RES LEGAL 2011). 

Dispatching priority 

On the electricity market, offers are dispatched according to merit order, meaning that supply offers 

are ranked by non-decreasing price order, whereas demand bids are ranked by non-increasing price 

order (GME 2011b). As long as this order and network security are ensured, RES-E are granted 

dispatching priority over other sources (art. 30.7 AEEG Resolution 111/06). Details are provided in 

the next paragraph. Furthermore, non-programmable RES-E are granted dispatching priority over 

RES-E (art. 30.7 AEEG Resolution 111/06) and are not penalised in case of unbalances.  

Under the dispatching priority regime, producers of electricity from RES-E have a higher probability 

that all the electricity that they feed into the grid will be purchased and sold on the market. On the 

market, this translates in priority treatment being given to offers originating from RES-E over other 

ones with the same price (art. 30.7 AEEG Resolution 111/06) and in priority dispatching. Producers 

from RES-E usually enter the market with offers at 0 price (GME 2011), which guarantees priority 

dispatching in all cases, as well as a higher probability of selling the whole production. Unbalance 

fees  are penalties to be paid by generators in cases in which their actual production differs from the 

one stated in the production program they are to submit. The rationale being that this difference in 

production creates a need for balancing of the grid, which is preferably avoided. In case such 

differences occur, generators are to pay or are paid the difference at market prices with the unbalance 

fee. These fees, thus, create an incentive for producers to provide reliable production programs. 

Generators of electricity from non-programmable RES-E do not incur in unbalance fees and the 

difference between their actual production and their program is always valued at the day-ahead market 

prices. As a result of this situation, producers of electricity from non-programmable RES-E have no 

obligation of presenting a reliable program, as their whole production will always be sold and possible 

unbalances will not be penalised (AEEG 2011, Aper 2011, GME 2011). 
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Given this, a growing share of non-programmable RES-E generation may largely impact the grid. It is 

not possible to put an obligation on these generators to present a reliable program, as they do not have 

control over their source. To a certain extent, though, it is possible to forecast the availability of the 

source (wind in particular). In consideration of this , and in order to optimise the management of the 

network, or to limit the impact of intermittent generation (AEEG 2011), AEEG has established an 

incentive system for the correct forecasting of production of non-programmable sources (Art. 23 

Annex A AEEG Resolution 05/10), as well as an obligation on wind plants to provide network 

services (Artt. 13-16 Annex A AEEG Resolution 05/10, see related paragraph below on this page). 

The incentive system is relatively simple, in particular: 

 non-programmable RES-E plants over 10 MVA are granted an incentive for correctly 

forecasting their production (AEEG Resolution 05/10). The payment they will receive is 

inversely proportional to the absolute value of the difference between the production program 

and the actual production (AEEG 2011). Wind data and operational information about 

production groups will be collected in real time by GSE trough a satellite data collection 

system (GSE 2011); 

 for non-programmable RES-E plants under 10 MVA, GSE will provide aggregated forecast at 

a market area level (AEEG Resolution 04/10). These plants are being integrated in the satellite 

real-time data collection system (AEEG 2011). As of now, around 500 plants are connected. 

The aim is to connect 5,000 wind plants by 2012 (GSE 2011). Up to now, this is the maximum 

benefit that the system can enjoy with respect to distributed generation (AEEG 2011).  

As of now, it is technically possible to build reliable wind production scenarios for about 72 hours 

ahead (Anev 2011), therefore this system can work fairly well (Anev 2011). The overall costs for 

developing a forecasting system, though, are still deemed too high for a single operator (Aper 2011).  

Priority access 

As long as grid security can be maintained, the grid operator is obliged to grant priority transmission 

(utilizzazione prioritaria) to electricity from renewable sources (art. 3.3 DL 79/99). Given the structure 

of the system in Italy, priority dispatching also allows priority access to the grid. 

Obligations of the RES producer to operate in line with network 

requirements 

Network services to be provided by wind farms are listed in Annex A17 of the Network Code of the 

TSO. These services are based on technical standards drafted by the Italian Electrotechnical 

Committee in 2006 and are in line with European standards (Terna 2011). Briefly, such services 

include active and reactive power control, power reduction availability, insensitivity to voltage drops  

(AEEG 2011b). Among them, particularly relevant for this study is the installation of data collection 

systems on wind plants to allow the TSO to monitor the production of connected plants in real time 

(AEEG 2011). All new plants are obliged to comply with these services; existing plants are obliged to 

do so according to criteria of minimal costs (Terna 2011). It is not yet fully clear how compliance with 

these regulations will be formally ensured (Terna 2011). There is, nevertheless, a strong incentive to 
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compliance related to compensation in case of curtailment (AEEG 2011, see next paragraph). 

Originally, an auction system was established for incentivising compliance. In practice, though, this 

system proved to be too complicated and not to work properly. A solution was found by providing the 

TSO with some economic resources aimed at setting up a compensation system for compliance of 

plants in critical areas (Aper 2011) 

Grid curtailment 

Priority dispatching is always respected (Terna 2011, Aper 2011) provided that grid security is not put 

at stake. In such cases, capacity limits in terms of curtailment may be imposed (art. 3.a AEEG 330/07). 

Compensation for curtailed plants is foreseen.  

Curtailment takes place generally in critical areas, i.e. areas with a weak grid infrastructure and a 

high concentration of RES-E plants (commonly in the South) in periods of maximum production 

(Aper 2011). Wind, being the most developed non-programmable RES-E source, and the least 

programmable of all, too, is the source mostly concerned with curtailment. At a national level, 

curtailment was responsible for cutting around 5.6% of wind production in 2010, that is about 470 

GWh (GSE 2011b). Other stakeholders indicated cuts of about 10% of wind production on a yearly 

basis (Aper 2011, Anev 2011). This last figure may be referred to 2009, when curtailment was 

responsible for cutting 10.7% of wind production (Terna 2011b), that is a missed production of at least 

700 GWh (EnergyLab 2011, Terna 2011b). Between 2009 and 2010 there has been an increase in the 

installed wind capacity, though different sources provide different figures in this regard (ENTSO-E 

2011, Terna 2011), for sake of completeness, they are reported side by side. The author of this report 

has not been able to access wind data for 2009 and 2010 in order to further elaborate on these figures.  

 Missed production 

due to curtailment 

(GWh)  

Missed production due 

to curtailment (% of 

generation) 

Generation  (GWh 

– ENTSO-E 2011) 

Installed capacity (MW) 

ENTSO-E 

2011
3
 

Terna 2011 

2010 470 (GSE 2011b) 5.6 8374 5111  5850  

2009 700 (EnergyLab 

2011, Terna 2011b) 

10.7 6485 4879  4851  

Table 4: Curtailment of wind power (Sources in table)  

It should be underlined that in extreme cases, limited to specific areas, such as for plants in the 

southern Apennine mountains, curtailment can reach up to 23% of total wind production (Aper 2011, 

EnergyLab 2011), also in consideration of grid saturation problems in this area (see page 24). 

According to Terna, developments of the grid are ongoing, and should be able to solve this problem 

within a few years (Terna 2011), however different points of view exist on this issue, also in 

                                                 
3
 “Net generating capacity” 
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consideration of the barriers outlined in the paragraph on grid connection that can also apply here, i.e. 

long times needed due to authorisations procedures (Anev 2011).  

Some problems still persist in terms of compensation for curtailment, namely two:  

1. the calculation method on which compensation is based; and  

2. the lack of compensation for the missed production of green certificates.  

Calculations for missed production as a consequence of curtailment were typically based on the 

historic effective production. Historic production data, though, also included the effect of previous 

curtailments, thus yielded biased production forecast (Aper 2011). Being this the basis for 

compensation, also compensation levels were biased. AEEG, with resolution 5/10, introduced 

different remuneration levels for missed production based on two leverages: the reliability index 

(indice di affidabilità) of producers to comply with the dispatching orders of the TSO, and the 

establishment of a compensation cap for wind plants that do not comply with the provision of network 

services (see related paragraph on page 30). These plants are not compensated for the first 80 hours 

per year (AEEG 2011).  

As of now, calculations for missed production are based on actual wind data. Data collection is 

managed by GSE (AEEG 2011, Aper 2011, GSE 2011). 

Different opinions were given as regards the actual compensation, both by previous studies and 

contacted stakeholders, who in particular lamented the need of improvements with respect to long lead 

times for receiving compensation and unsatisfactory compensation tariffs (AEON 2010, Anev 2011). 

Curtailment of plants also causes a loss of green certificates. Better said, it does not allow for earning 

them. A specific compensation system for this is in place by law, however application is quite difficult 

and is actually causing further losses to producers in terms of missed revenues (Aper 2011). 

The forecast systems in place should help ease out outstanding issues linked to compensation for 

curtailment. They can however weigh heavily on operators in financial terms. A more careful 

balancing of the support for installing such systems could be a possible solution. It may also be argued 

that once the systems are in place, the compensation for green certificates may also be more easily 

applied and thus provide a payback for installing such systems, however also this is a matter that 

requires careful consideration. 

Within this context, it should be mentioned that the situation for DSOs is somewhat different. DSOs, 

in fact, are not allowed to dispatch or curtail capacity. Because of this, capacity issues must all be dealt 

with during the connection phase, as outlined above, thus no problems appear as regards operation on 

their grid. Problems, in reality, do not completely disappear, but are transferred to the TSO, which can 

sometimes face large requests of capacity from plants connected through a distribution network. In 

critical cases, the TSO may request curtailment, which then the DSO will need to operate. This is the 

only case in which the DSO is allowed to curtail, although in reality the order came from the TSO 

(ENEL 2011). In a few cases, problems in operation have appeared, however they are being solved 

with small smart grid projects (a2a 2011). 
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Barriers identified Solution proposed Detailed 
description 

(Page) Stand Alone Cause Consequence 

 Virtual saturation Presence of grid 
curtailment of about 5% 

Please refer to the solutions provided in the grid 
connection chapter 

24-25 

High costs for plant 
operators for establishing 
a plant forecast system 

  More careful support for forecast systems. 32 

Curtailment does not 
allow for earning green 
certificates 

  Extension of compensation for curtailment to green 
certificates. 

32 

Compensation for green 
certificates is difficult to 
apply and causes 
problems 

  The development of forecast system may contribute to 
ease this barrier. 

32 

Table 5: Operation: Summary of identified barriers and proposed solutions to overcome barriers in the operation phase  
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Grid Development  

Summary 

RES-E integration is largely taken into consideration by the TSO in its grid development plans. About 

40% of its investments between 2010 and 2020, thus a quite relevant amount, will be devoted solely to 

this aim. The perspective by the TSO is quite positive in terms of solving any outstanding issue and 

keeping up with the growth of RES-E. This perspective, however, is not always shared by producers 

of RES-E. 

Relevant legal sources 

Grid development is ruled under Terna’s yearly development plans. The latest available plan relates to 

2010 and was approved by the Ministry of Economic Development in accordance with Legislative 

Decree 3 April 2006 n. 152. The approval was made public on the Official Gazette by the Ministry on 

March 16
th

, 2011. Legislative Decree 79/99 and AEEG Resolution 99/08 are related to grid 

development in the sense that they provide an obligation on the grid operator to expand the grid to 

allow connection of new plants (RES LEGAL 2011). AEEG resolution 125/10 has introduced the 

“open season”, which allows better short-term grid planning (AEEG 2011).  

Regulatory framework for grid development 

Terna S.p.a is the grid operator and concessionary of the services for transmission and dispatching of 

electric energy as ruled by Ministerial Decree 15 December 2010. As regards RES-E plants, it is called 

to draft grid development plans, and realise and manage facilities for accumulation and conversion of 

electric energy finalised to guarantee the highest exploitation of renewable energy power (Art. 7, c. 1, 

DM 15/12/2010) as well as to gear its development plans on the achievement of the national RES-E 

targets (Art. 9, c. 2, l. e DM 15/12/2010). 

Final approval of the plan is provided always by the Ministry of Economic Development, which 

undertakes first a Strategic Environmental Evaluation, as indicated in Legislative Decree 3 April 2006, 

n. 152 (DL 152/2006), and within 30 days from receiving these results can approve the plan.(Art. 9, c. 

2, l. e DM 15/12/2010).  

Another important point as regards grid development is AEEG resolution 125/10, which introduces the 

“open season”. This instrument is a three-month or six-month period in which connection requests 

coming from critical areas, i.e. with high generation and weak grid infrastructure, are collected and 

jointly managed at the end of the period, thus allowing for better short-term planning (AEEG 2011).  
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Obligations, legal responsibilities of the grid operator in relation to  

the RES producer 

A given applicant is entitled against the grid operator for the expansion of the grid, if this expansion is 

required to satisfy the claim for connection to the grid (art 7.3 and art. 19.1 Annex A AEEG 

Resolution 99/08 in conjunction with art. 3.1 and art. 9.1 DL 79/99).  A grid expansion necessary for 

the connection of a renewable energy system must be given priority over other expansion works (art. 

15.1 and art. 29.1 Annex A AEEG Resolution 99/08). Dispute resolution in this context is ruled under 

AEEG Resolution 123/08 (RES LEGAL 2011). 

Several of the issues that grid operators face in this context are addressed by the same considerations 

outlined in the paragraph on page 17 related to grid connection, thus referral is made to that section.  

Regulatory instruments to encourage grid development  

Incentives for grid development are in place since AEEG resolution 348/2007, which provided a 

higher remuneration to the TSO on capital expenditures for interventions aimed at balancing electricity 

prices, whose differences across the country are also determined by the levels of congestion on the 

grid. These, however, are complex works, and the complexity of the authorisation process, as outlined 

in the paragraph on grid connection, causes very long times for their realisation, making the 

instrument de facto ineffective (ENEL 2011).  

Grid development studies and planned improvements 

Terna publishes each year a grid development study that outlines the current grid situation, the 

advancement status of previous development plans and further steps to be taken in a medium-long 

perspective. 

Interventions on the grid are classified according to their timeline (short-medium-long term) and to the 

type of intervention. With respect to the latter, two classes of interventions are foreseen: 

1. Congestion reduction and net transfer capacity increase; 

2. Quality and safety of the service (Terna 2011b). 

For the development of the transmission network finalised to RES-E integration, Terna has allocated 

about 3 billion € from 2010 to 2020, that is about 40% of the total budget allocated to 2020. Figures 3 

and 4 below provide a graphical overview of the plans of the TSO. 
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Figure 3: Italian Transmission Network Development Plan 2011 - Energy Action Plan: 10y network investment for 
renewable energy (Terna 2011) 

 

Figure 4: Italian Transmission Network development Plan 2011 - Investment on High Voltage network from 2011 to 2015 
(Terna 2011) 

Within this context, the most relevant installation in 2010 was the high voltage line between Sardinia 

and Italy, although it was not only meant to satisfy RES-E needs (Terna 2011, Aper 2011). 

Completati nel 2010

1 At completion total cost

• Projects completed in 2010
 SA.PE.I.
 380 kV Ittiri-Codrongianos
 S/E 380/150 kV Bisaccia, Deliceto, Maida, 
 others

…comes to total  of  900 Mln€1

Intervento per rinnovabile

• Main projets in permitting phase
 Montecorv.-Avellino N.
 Paternò-Priolo
 Foggia-Gissi
 Benevento II-Foggia 
 S/E Villanova and S/E Foggia (PST)
 others

…comes to total of  600  Mln€ 2

Intervento per rinnovabile

• Main projects in construction
 Sorgente-Rizziconi
 S/E 380/150 kV Troia, Spinazzola, 

Castellaneta, Montesano M., Rotello, 
Tuscania, Aliano

 Development on existing S/E 380/150 kV 
(Maida  Deliceto, Scandale, Foggia, 
Galatina, Brindisi, Feroleto,…) 

 others

…comes to total of  900 Mln€

2 Connection projects of new power plant in permitting not included

380/150 kV Galatina
(existing)

380/150 kV Brindisi S.
(existing)

380/150 kV Foggia 
(existing)

380/150 kV
Rotello

380/150 kV Larino
(existing)

380/150 kV 
Castellaneta

380 kV Sorgente-Rizziconi

380 kV
Calabria-Basilicata-Campania

380 kV Foggia-
Benevento II

HVDC interconnection 
Sardinia-Continent

380/150 Tuscania

380 kV Deliceto-Bisaccia

380/150 kV 
Spinazzola

380/150 kV 
Marcellana

380/150 kV Feroleto
(existing) 380/150 kV 

Belcastro

380/150 kV Scandale
(existing)

380/150 kV 
Aliano

380/150 kV  Mineo

Calabria 
Crossbone 

Laino-Altomonte

380/150 kV P. del Colle
(existing)

380/150 kV S.Severo
(existing)

380/150 kV Sorgente 2

380 kV ring of Sicily

Partinico-Fulgatore

Adriatic 
backbone

• About 670 Mln€ 1 of
Investment on HV network in 
Southern area

• About 160 Mln€1 of
Investment on HV network  
of Center area

• About 130 Mln€ 1 of
Investment on HV network  
of SARDINIA area

Mln€ 1

• About 200 Mln€ 1

• Of Investient on HV network  
of SICILY area

1.2 Billion € 2

1 Connection projects of new power plant in permitting not included

2 From 2011 to 2015
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Furthermore, growth scenarios for PV and wind have been produced in order to have a reference for 

medium-term developments and related investments. These scenarios are also quite cautious, i.e. they 

show a growth of these sources quite steep in comparison to other studies to other ones. According to 

these scenarios, in 2013/2014 total installation of wind power will amount to 9,600 MW, whereas for 

PV the cumulative installed capacity will be of 6,500 MW (Terna 2011). In comparison, the NREAP 

presents values of 8,409 MW of installed capacity for wind in 2014 and of 5,000 MW for PV for the 

same year.  In addition to this, Terna has purchased in 2008 about 20,000 km of distribution networks 

(60-150 kV) from ENEL Distribuzione, in order to be able to coordinate development at d ifferent 

levels. These development programs should allow overcoming congestion issues within a few years 

(Terna 2011). The network development plan of the TSO indicates a total of 1.2 billion € of 

investments in HV lines, 1 billion of which only in the southern regions, Sardinia and Sicily (Terna 

2011). Despite the above, some stakeholders still consider outcomes in the medium to long term quite 

uncertain. On one hand, the lack of a coherent political vision on RES development is lamented 

(Assosolare 2011). On the other hand, grid development plans had a few years of delay with respect to 

targeting RES-E integration (Anev 2011), and are still not geared to the needs of RES-E generators 

(Assosolare 2011). Furthermore, in these plans, focus is given to connecting RES-E plants to 

collecting stations and then to the high voltage grid, rather than to developing a stronger secondary 

grid (Aper 2011). This may have provided some years of “gap” between RES-E development and grid 

development, however it appears that now grid development plans are more geared to the actual RES-

E needs. In the end, the plans of the TSO could be beneficial for solving line congestion issues. It 

remains however to be seen with what timing they could be implemented, given the above-mentioned 

administrative barriers, to allow full access to electricity generated by RES-E plants (Anev 2011). 

Figure 5 below indicates interventions of the TSO as regards collecting stations in the South.  

 

Figure 5 New 380(220)/150 kV substations to link renewable power plants and main ongoing projects in south (Terna 

2011) 
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For DSOs , expansion plans are not particularly relevant with respect to RES-E integration in 

perspective. Issues linked to RES-E integration are directly managed in the connection phase, thus 

either directly included in the technical solution provided for connection to the grid (ENEL 2011), 

following a more incremental development approach. In other cases, the development of better 

management systems for the grid is deemed as important as infrastructural development, thus projects 

for better grid management are carried out, based on historical data and forecasting algorithms (a2a 

2011). 
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Barriers identified Solution proposed Detailed 
description 

(Page) Stand Alone Cause Consequence 

 Complexity of the 

authorising procedure 

Different speed of grid 

and RES-E development 

Please refer to the related paragraph in the grid 
connection section. 

38-42, 21-23 

 Fragmentation of 

responsibilities in 

different bodies 

Different speed of grid 

and RES-E development 

Please refer to the related paragraph in the grid 
connection section. 

38-42, 21-23 

The enactment of plans 
has a few years of delay 
with respect to the actual 
needs 

  Apparently being eased, smoothening administrative 
procedures and speculation issues may also contribute to 
its overcoming. 

40 

Table 6: Development: Summary of identified barriers and proposed solutions to overcome barriers in the development phase  
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Market integration 

Summary 

The Italian Electricity market consists of a complex market structure with a Day-ahead market, an 

Intra-day market with four trading sessions and an Ancillary Services Market. However, since RES-E 

producers are not exposed to imbalance costs, they trade their energy only on the day ahead market, 

whose closure occurs at 9:00 am before delivery day (15 hours). 

There are a number of different support mechanisms for RES-E, both feed-in based and quota-based, 

that facilitate market integration to different degrees: 

 An annual increasing quota obligates energy producer to feed in a certain amount of 

renewable energy 

 RES-E plants with capacity above 1 MW (200 kW for wind) are entitled for Green Certificates 

for a period of 15 years. Plants with capacity below 1 MW (200 kW for wind) are entitled to 

choose between Green Certificates and Feed-in tariff.  

 Photovoltaic system receive a premium tariff (Premium tariff)  

Two further systems are in place.  

 Small RES producer (smaller than 2.000.000 kWh per year) can choose to sell their energy on 

the free market, within a regulatory price system (ritiro dedicato) or, if generating less than 

200 kW, use the net-metering (scambio sul posto). This system is indicated as net-metering, 

however a stakeholder indicated that this is not properly an incentive, as it is only meant to 

cover management costs (AEEG 2011). 

 A bonus is paid by TERNA if RES-E meets their forecast in real time (Incentive to meet 

forecast). This system is also not meant as an incentive, as it is meant to introduce forecasting 

systems and will probably disappear in a few years (AEEG 2011). 

Before 30 September 2011 a new Ministerial Decree which will modify the existing support scheme 

system starting from 1 January 2013 will be published. 

Relevant Legal Sources 

The Italian Electricity Market is legally framed by the Legislative Decree no. 79/99. Art 5 of 

Legislative Decree 79/99 assigned the Italian Energy Market Operator (Gestore dei Mercati Energetici 

S.p.A – GME) the task to organise and manage transactions in the Electricity market.  



RES-INTEGRATION – Country Report Italy 

 

 

 
 

46 

The Italian Regulatory Authority for Electricity and Gas (Autorità per l’energia elettrica e il gas –

AEEG) yearly suggests a revision of the reference price for CIP6 (Comitato Interministeriale Prezzi) 

agreements and on the reference price for Green Certificates (GCs). CIP6 electricity is produced by 

RES-E plants that enjoy special incentives under Law 9 of 9 January 1991. Although it is no longer in 

force, all projects commenced under this regime are still benefiting from it (Watson, Farley, Williams, 

2008). 

With the reconstruction of the energy market, GME was also assigned the task of organising the 

trading and management of GCs (Ministerial Decree of 18 Dec. 2008). Legislative Decree 387/03 

contains additional provisions on Green Certificates. 

With Legislative Decree 387 of 29 December 2003 Italy defined the target of renewable energy 

production of 76 TWh/year from 2008-2012 (IEA 2008a). In Italy’s NREAP the goal for 2020 was 

established at 99 TWh of RES-E generation. 

In 2009, the Minister of Economic Development reformed the electricity market rules under Art. 3, 

Para. 10 of Law no. 2 of 28 Jan. 2009; initiating the evolution of regulated forward markets and 

strengthened the monitoring activities of electricity markets (GME 2011b).  

Market Design 

General availability of markets 

Although the Italian market has been largely centralised with a strong market concentration of the four 

main producers (Enel Group, Edison, Edipower and E.ON) it has been open to other participants, 

reaching a new maximum of 161 participants in 2009. Thereby the net electricity production of the 

four big companies decreased, leading to a smaller market concentration (IEA 2008b). 

The management of the Italian Electricity market “Mercati dell’Energia” is largely centralised and run 

by the Italian Energy Market operator, Gestore dei Mercati Energetici S.p.A. (GME). GME is fully 

owned by the public company Gestore dei Servizi Energetici Spa (GSE) which is in turn fully owned 

by the Italian Ministry of Economic and Finance. 

The Italian Electricity market consists of the Spot Electricity Market (Mercato a Pronti dell’Energia –

MPE), the Forward Electricity Market with obligation of physical delivery of electricity (Mercato a 

Termine dell’Energia con obbligo di consegna fisica dell’energia – MTE) and the Platform for 

physical delivery of financial contracts concluded on IDEX (Piattaforma per la consegna fisica dei 

contratti finanziari conclusi sull’IDEX – CDE). 

Electricity trading is carried out on the Spot Market and on the Forward Market. The Spot Market 

consists of the Day-ahead Market (Mercato del Giorno Prima – MGP) opening 9 days before delivery 

and closing on 9 am on the day ahead of delivery, the Intra-Day Market (Mercato Infragiornaliero” – 

MI), and the Ancillary Service Market where the Transmission System Operator (TSO) Terna – which 
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is also the principal owner of the national electricity grid – ensures the real time balancing of the 

power system. 

Trading on the Intra-Day Market is divided into four sessions, two of which take place on the day 

ahead, i.e. between the closure of the Day-ahead Market and the opening of the Ancillary Service 

Market, and the remaining two in the same day of delivery for the remaining hours of the same day. 

The market is organised by implicit auctions of electricity and different closing times.  

Since January 2010 the Ancillary Service market is divided into two stages: the ex-ante MSD and the 

Balancing Market (MB). At the MSD Terna procures the resources which are needed to control the 

power system. The ex-ante MSD (3 sessions) serves as a scheduling stage whereas the MB stage 

dispatches electricity on a second-to-second basis. At present the MB consists of 5 different sessions 

with different closing times. 

Gate closure, Intraday-market and market participation of RES-E 

The Italian Electricity Market structure has changed significantly over recent years. Especially since 

the implementation of the Intra-day market in November 2009, the market was differentiated in more 

market sessions which thus allow more detailed production and forecast adjustments.  

The Electricity market consists of a static set of market sessions with firmly defined opening and 

closing hours. There is no clear-cut gate closure for general power plants. During the different sessions 

of the Intra-day market (4 sessions) bids and offers are accepted under the merit-order criterion. Two 

of the sessions start and end before the day of delivery, the other two reach into the actual day of 

delivery. The Ex-ante MSD (subdivided into 3 sessions) starts between the MI2 und the MI3 and ends 

on the day of delivery. Terna, the central counterpart in this market, accepts bids and offers at the 

offered price (pay-as-bid). The first session of the Balancing Market starts also on the day before the 

day of delivery. Terna selects bids and offers in respect of groups of hours of the same day.  

The following figure shows the evolution of the Italian market design towards a more sophisticated 

structure that allows for better close-to real time adjustments.  
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Figure 5: The Italian Electricity Market Reform: Intraday Markets, Source: Carboni, F. (2009): The Reform of the Italian 
Electricity Market; http://www.mercatoelettrico.org/en/MenuBiblioteca/Documenti/20101206Emart2009.pdf. 

With the implementation of the Intra-Day market and the better market transparency (publication of 

bids and offers after 7 days) – introduced with Ministerial Decree on 29 April 2009 – trading close to 

the time of delivery increased, as compared to the previous adjustment market regime. Electricity 

traded on the Intra-Day-Market amounted to 11.9 TWh, which was 2.7 % more than in the previous 

year (AEEG 2010). 

However, for RES-E gate closure is still at 9:00 am preceding the day of delivery, which is also the 

closing of the session of the Day-ahead market. RES-E does participate neither in the Intra-day market 

nor in the Ancillary Service Market. The decision as to whether renewables can balance electricity in 

the MI or MSD is made by Terna. After this gate closure GME, rather than individual generators, is 

responsible for balancing RES-E fluctuations on a system level.  

There are no imbalance fees for RES if they do not meet their forecast. Imbalance costs are being 

socialised, meaning that the whole energy forecast is done at system level and the costs are paid by the 

end-consumers through their electricity bill (CEER Public Consultation 2009). Therefore, to provide 

power generators with better information, improved forecasting systems have been introduced by 

TERNA and GSE (GME 2011). For RES producers there is a positive incentive to meet their 

production forecast (see below Incentive to meet forecast).  

RES-E generators can choose between bilateral trading outside the pool or selling their output in the 

pool of the Italian Power exchange IPEX (Brunetto, Tina 2011).  
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Support Scheme Design 

General support scheme design 

Incentive mechanisms in Italy are generally divided into investment support on the one hand, such as 

tax reductions or exemptions and support mechanisms for the electricity produced on the other hand, 

including both price- and quantity-based instruments. The latter are described in more detail in the 

following sections. 

From 1 January 2013, a new incentive system will be in place. This support system will be published 

through a ministerial decree before 30 September 2011. 

Certificati Verdi 

The support scheme for RES-E – expect for solar energy generation – is generally based on a quota 

system introduced in 1999, which is controlled and managed by GME. The system obliges all 

electricity producers, generating more than 100 GWh per year to feed in a certain amount (starting 

with 2%) of renewable energy. The energy supply into the grid does not need to be implicitly injected 

by actual produced or imported
4
 quantities but can also be delivered by purchasing Green Certificates 

(GC). 

Law 244/07 introduced an annual increase of 0.75 % for the quota from 2007 until 2012. Thus, in 

2009 the quota was 5.3 %, 6.05 % in 2010, 6.8 % in 2011 and in 2012 it will be 7.55 %. From then on 

it is going to linearly decrease until becoming equal to 0 in 2015.  

Renewable energy plants which have been commissioned since 1 January 2008 are entitled to GCs for 

a period of 15 years. Each GC is issued for 1 MWh by GSE. GSE acts also as a supervisor and 

regulates the market by purchasing excess certificates or selling additional certificates. They also 

retain those certificates from producers which have chosen the feed-in tariff instead. Thus electricity 

generators have two possibilities to acquire GCs: Firstly, buying them via bilateral contracts directly 

from RES or secondly buying them from GSE. GSE holds a large amount of GCs, thus effectively 

regulating the price on the basis of the current feed-in tariff.
5
 Producers can trade their certificates 

bilaterally but are not able to sell at a price higher than the price for the GCs of GSE. (IEA 2008a, 

Watson, Farley, Williams 2008). 

Over recent years, the price set by GSE kept up the market price giving RES-E producers a rather 

good and predictable additional benefit from selling GC (IEA 2008a). Therefore, in practice the quota 

system works like a premium system and RES-E producers do not face the double risk of both 

electricity and certificate prices. This will change as soon as the demand for certificates significantly 

exceeds the demand defined by the quotas. 

                                                 
4
 Imported energy must be certified by a Guarantee of Origin. 

5
 The price for one Green Certificate is equal to the difference between a reference value and the annual average price for electricity sales. 

The reference price may be amended every third year by GSE. 
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The planed Ministerial Decree (published before September 2011) will bring several specifications of 

this support system. Only plants which entered into function before 31 December 2012 are entitled to 

get supported by this scheme.  

This support mechanism is compatible with: all other promotion systems except premium tariff for 

photovoltaic and feed-in tariff for renewable energy. 

Feed-in tariff – Tariffa Omnicomprensiva 

As an alternative to the quota system with green certificates small systems, which need to be entitled 

to green certificates can decide whether to get supported by the GC system or whether to request a 15 

year fixed-tariff payment (tariffa omnicomprensiva) if their annual nominal installed power is between 

1kW and 1MW (0.2 MW for wind energy) and if the plant has been commissioned after 31 December 

2007. There is no legally defined adjustment mechanism for the tariff, but it can be adjusted by the 

Ministry of Economic Development, however Legislative Decree of  28/2011 de facto froze them 

without revising them (AEEG 2011).  

The feed-in tariff is only valid for plants that enter into funct ion by 31 December 2012. The new 

support system starting in January 2013 will bring about several specifications in this area, too. 

Price regulation – Ritiro dedicato 

Renewable Energy generators (smaller than 2.000.000 kWh per year) can also trade their energy on 

the free market within a specific regulatory system. An agreement between GSE and the producer of 

renewable energy regulates that GSE purchases the electricity and resells it at a minimum tariff 

(prezzo minimo garantito) or the market prices which is dependent on the time of day and region 

(prezzo zonale orario). Hence, generators primarily participate in the market but to protect them from 

very low prices they are always guaranteed the minimum tariff. The surplus of any production over 

2.000.000 kWh always receives the market price. 

Premium tariff – Conto Energia 

This premium tariff (Conto Energia per il solare fotovoltaico) is only valid for operators of 

photovoltaic systems which do not receive Green Certificates or the feed-in tariff. However, they can 

also take part on the free market, within a regulatory price system (ritiro dedicato) or, if generating less 

than 200 kW, use the net-metering (scambio sul posto). There is a fixed guaranteed payment for every 

kWh unit of electricity. The tariff decreases every month for the first year, every semester from 2012 

onwards and lasts for 20 years.   

Incentive to meet forecast – Meccanismo incentivante per la corretta previsione delle unità di 

produzione rilevanti alimentate da fonti rinnovabili non programmabili 

With this support mechanism Terna gives an incentive to accurately forecast the electricity production. 

A bonus is paid if the actual production is in line with the initially announced production (RES 

LEGAL 2011). Such a positive incentive is consistent with the fact that RES-E generators do not have 
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a balancing responsibility and do not participate in the Intraday Market, but can still seek to improve 

their production forecasts. 

Net-metering – Scambio sul posto 

This support scheme is eligible for  generators whose production is smaller than 20 kW or between 20 

kW to 200kW if they were commissioned after 31 December 2007. Producers/users can feed in 

electricity that they generate now but do not consume immediately but in a different period. If the 

producer feeds in more than he consumes, his positive net balance can compensate for a period where 

he has a negative balance (consuming more than he feeds in). Since there is no direct remuneration 

with net-metering, the system operator can receive a surplus on behalf of the producer. However, if the 

producer has a net negative balance, the difference is subject to a payment. The balance of the system 

is calculated once a year. GSE is the responsible body, the amount that the GSE pays out comprises 

two components: the value of fed-in electricity and the tariffs for the usage of the grid.  
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