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Abstract. The global demand for renewable energy is expanding in the attempt to mitigate the 
impacts of climate change. Offshore wind energy is, alongside with other “green” forms of energy, 
at the core of seeking carbon-neutrality of various countries. Based on the International Energy 
Agency, offshore wind energy could become the main source of power generation in Europe by 
2042 [1]. Consequently, interest in offshore wind power is on the rise. By 2020, already 25 GW 
had been installed in Europe, and according to the latest projections by Wind Europe, 450 GW 
could be deployed by 2050 [2]. The article will present in detail the project of the offshore wind 
farm built a few months ago near the Taranto harbor. The project was conceived and carried out 
entirely by the iLStudio and Nicetechnology srl. In particular, not only the design phases but also 
the bureaucratic and planning process of the plant will be described, highlighting how long it took 
to get to its complete realization (14 years). At present we have become pioneers in the 
development of this technology.  
Introduction 
Climate change is the challenge of our time. Carbon dioxide levels in the atmosphere are higher 
than they have been for the last 800.000 years and are increasing, with an almost linear correlation 
with the average increase in our planet's surface temperature. 

The solution clearly passes through the decarbonization process: the energy transition towards 
a massive use of renewable energy sources is underway, but further progress is needed to trigger 
positive effects on climate change and at the same time satisfy the growing energy demand.  

The EU Strategy [3] for offshore renewable energy has set as a goal the installation of a capacity 
of 60 GW of wind energy by 2030 and 340 GW by 2050. Directive 2018/2001/EU (RED II) [4] 
provides for the gross consumption of renewable energy to be equal to (at least) 32% of the energy 
mix. According to statistics published by the World Wind Energy Association (WWEA) [5], the 
overall power generation capacity through wind farms currently exceeds 840 GW.  

Considering that for 60% of the population wind power represents the most convenient option 
for producing electricity, the importance of this sector for the energy transition and sustainable 
development is undeniable. 

In this context, building wind farms that are efficient and respectful of the environment 
represents a fundamental challenge for the near future. 

Making wind farms sustainable means not only eliminating harmful emissions, but also 
protecting biodiversity and natural habitats.  

For what concerns offshore wind sector the PNIEC (Piano Nazionale Integrato per l’Energia e 
il Clima) [6] sets a target of 900 MW for 2030.  

Currently, the only existing offshore wind farm in the Mediterranean Sea is the one built in the 
external harbour of Taranto. The idea of exploiting the wind resource offered by the Mediterranean 
Sea was born from the intuition of the Eng. Luigi Severini. It should be noted that over 20 offshore 
wind farm projects were rejected and did not reach the end of the procedural process. 
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The offshore wind farm consists of 10 turbines of 3 MW each, for a total nominal power of 30 
MW.  

Following, Chapter 2 will describe in detail the Taranto offshore wind farm project, with 
particular reference to the geotechnical and structural characteristics of the windfarm. Chapter 3 
will describe the bureaucratic process that led to the final construction of the park and, in the end, 
the conclusions and future developments in this sector. 
Taranto Offshore wind farm project: design process 
The Taranto wind farm was inaugurated on 21 April 2022.  

Located in Italy’s Apulia Region near the Taranto harbour, the 30 MW offshore wind farm will 
provide about 58.000 MWh of electricity per year, equal to the annual requirement of 60 thousand 
people. In environmental terms, it means that, over the 25-year life, it will save approximately 
730.000 tons of CO2. 

 
Figure 1 Taranto Offshore Wind Farm [ph.: Renexia] 

The windfarm layout creates a design conforming to the site's current infrastructure templates. 
The windfarm is divided into two subgroups: the first group of turbines is located at a distance 

of about 300 m from the coast and is parallel the multi-sector pier, while the second one is 
positioned behind the breakwater and has a triangular layout (Fig. °1). This area was selected on 
the basis of careful studies, in consideration of the available wind resource, the presence of 
regulatory, urban and environmental constraints, the distance from the coastline, the characteristics 
and depth of the seabed and the possibility of connection to the national electricity grid. 

The height of the wind towers from the center of the rotor to mid-sea level is about 100 m; the 
submerged part of the tower varies from 4 m to 18 m; the foundation reaches a depth of about 30 
m from the seabed. 

The energy produced by each low voltage wind turbine is transformed to 33 kV by the 
transformer present in the turbine itself and transported to the base of the tower by internal cables. 
Subsequently, the energy is transported through submarine cables to the junction box which 
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connects it to the onshore cables and then to the transformer substation, located onshore, that 
transforms the produced energy at the distribution voltage of 150 kV (Fig. °2). Electricity 
production will be used to fuel all port activities as well, allowing their energy transition.  

 

 
Figure 2 Taranto offshore windfarm layout [iLStudio] 

During all the design stages, there were many challenges to be addressed and overcome. First of 
all, the design of monopile foundations embedded into an over-consolidated clay (grey-blue clay). 
This type of soil is still not well investigated for what concern the soil-foundation interaction. 

A geognostic campaign and laboratory geotechnical analysis were carried out in order to obtain 
geophysical, geomorphological and geotechnical characterization of the site.  

Consequently, many national/international standards had been followed and many FEM analyses 
had been carried out regarding the most suitable methodology for the monopiles design (i.e. p-y 
curve method [7]). All analyzes and software used were in source. Besides, it was designed the 
direct coupling [8] between the monopile flange and the wind turbine flange without using the 
transition piece. 

Further issues concerned the design of the secondary steel (service platform, boat landing, etc.) 
and the electrical cables installation which had to be adapted to the innovative configuration of entire 
structure. 

The foundations of the wind turbines consist of steel monopiles. All the monopiles have an 
external diameter of 4,5 m and a plate thickness ranging from a minimum of 50 mm at toe to a 
maximum of 85 mm. The monopiles were installed with a suitable hydraulic hammer. 
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The service platform and related accessory structures (stairs, boat landing, etc.) were also 
designed by performing finite element simulations using SOLIDWORKS. Then, the platform and 
the other structures were installed on the top of the monopile. The entire installation process was 
carried out by Van Oord with Van Oord’s offshore installation vessel MPI Resolution with a 
variety of equipment on board including a hammer, sea fastening, upend tool and lifting 
equipment. 

The dimensioning of the foundations was carried out considering the geotechnical data obtained 
from the geognostic campaigns carried out on site. 

The design loads relating to the wind turbine were supplied by the turbine manufacturer 
(MingYang Smart Energy), who assessed, for the tower - foundation assembly, the loads acting 
according to the IEC 61400 deriving from the operating conditions, from the maximum design 
wave, from currents, from impact with ships and from possible seismic interactions. The 
calculation was performed with reference to the Technical Standards for Construction NTC 2018 
(D.M. January 17, 2018) and the International Standards IEC 61400. 

The numerical analyzes for the pile-soil interaction were processed with MIDAS GTS NX a 
geotechnical software while the mechanical structural analyzes of the monopiles and secondary 
steel were processed with finite element software (FEM) SOLIDWORKS (v.2017).  

The design and verification of foundations as well as the management of the entire project over 
all these years has been carried on by iLStudio with the support of Nicetechnology s.r.l. 

An overview of the entire bureaucratic and management process that led, after more than ten 
years, to the construction of the first offshore wind farm in the Mediterranean is presented below. 
Taranto offshore wind farm project: bureaucratic and managerial overview 
After 14 years of waiting and various vicissitudes (corporate, industrial, administrative and judicial 
vicissitudes in front of the TAR (Regional Administrative Court)), Taranto inaugurated the first 
Italian offshore wind farm on 21 April. This project was done by Renexia, a company of Toto 
holding. The investment is 82 million euros. 

The offshore wind farm will supply not only energy to the local population but also to the port 
of Taranto. An agreement already signed provides for the sale of at least 10% of the energy 
produced for a quantity of not less than 220 MWh per year. But this park also aims to supply, 
through electrolysis, green hydrogen to the former Ilva steel plant and to the Eni refinery. 

The 14 years it took the Taranto project to complete were also an opportunity to reiterate, once 
again, that investments in renewable energy sources must be accelerated if you don't want the 
energy transition to stay on paper.  

It represents the first example of offshore wind farm fully endorsed by the Italian Institutions 
and its realization allows the national and local industrial system to acquire an important primacy 
of knowledge and skills about the construction of such installations.  

The bureaucratic procedure for obtaining the State of Property Concession involved a 
considerable amount of time during which purely administrative issues are intertwined with purely 
economic-design issues. A brief description of the entire procedure is shown below:  
The State Property Concession of the project area has been formally requested to the Port Authority 
on 2008. After this date, a period of eight years has taken place during which further authorizations 
have been requested for the final grant of the Concession.  
The required Authorization are as follows: 

• The Environmental Compliance Decree, with VIA / VAS procedure, was issued by the  
Minister of Environment in agreement with Minister of Cultural Heritage and Activities on 
24.07.2012; 

• The Single Authorization for the construction and operation of the plant was issued by the 
Ministry of Infrastructure and Transport by Order No. 1 of 27.06.2013.  

http://context.reverso.net/traduzione/inglese-italiano/Environment+Minister
http://context.reverso.net/traduzione/inglese-italiano/Environment+Minister
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• After obtaining the previous Authorizations, the State of Property Concession has been 
granted on 03/11/2016. 

• The favorable opinion expressed by MIBAC (Ministry of Cultural Heritage and Activities 
and Tourism) is also peculiar: "... it is possible to share the methodological setting of the 
project ... structures should not compromise the recognition elements of sites but they have 
to introduce new perceptual values through non-random projects capable of introducing 
new forms of spatial relationship with precise alignments and compositional devices. ... the 
localization of wind turbines ... capable of creating an evocative layout ... is not definable 
as the pathological alteration of existing visuals ...At this project goes the merit of having 
correctly identified the maximum number of site-compatible wind turbines ... unlike how 
often it can be found in other offshore wind power projects ... out of any relationship with 
the existing ....In this particular case, the interference generated by the new wind farm is 
not dissonant with respect to the present condition of the landscaping interest of the area, 
whose values are still preserved. " 

Furthermore, during these years the supplier of the turbines, previously appointed, has been 
replaced (due to the insolvency of the company in 2019). This led to additional times, before the 
actual construction of the windfarm, resulting from the choice of a new supplier by proceeding 
with a specific request for a variant to the Ministry of the Environment (for dimensional changes 
of the new turbines).  

After having obtained a positive opinion from the Ministry of the Environment, it was possible 
to continue with the management of the project from the logistical / implementation point of view. 

The case of Taranto is unfortunately only the tip of the iceberg. If we want to close all fossil 
fuel power plants by 2035, we must push on the development of renewables in Italy, build many 
wind farms and we must overcome the no of the Superintendencies, Regions, local administrations, 
local committees and environmental associations. 
Conclusions 
Wind-based renewable energy sources represent one of the key technologies for economic 
recovery and the creation of millions of jobs, towards a fully sustainable future.  

Studio Severini with the support of Nicetechnology s.r.l. has managed and fully carried out all 
the activities necessary for the complete realization of the of the first offshore wind farm in the 
Mediterranean Sea: bureaucratic procedure, foundations design, power transmission grid design, 
structural and geotechnical analysis, development of innovative design solutions for secondary 
steel, material research and contact with suppliers.  

Every challenge was overcome in order to create an offshore wind power plant that could be 
integrated in the best possible way within the surrounding environment, which is already heavily 
harmed by industrial pollution.  

It is a symbolic case of the red tape in Italy. The project proposal was presented in 2008 (14 
years ago). The Superintendence succeeded in giving a negative opinion due to the visual impact 
generated (in front of it there are the chimneys of the former Ilva, the Eni refinery, the cement 
factory and the cranes of the industrial port).  

We need to increase the installation speed of renewable energy plants tenfold - primarily wind 
by 2025. The Planet can no longer wait. 

Wind farms make it possible to make great strides towards the definitive exit from dependence 
on fossil fuels, without causing impacts on the environment and biodiversity. 

Future aims will be to investigate in detail the most promising areas and promote the developing 
new projects in selected sites in Italy (ex. floating offshore windfarm). The objective is to become 
pioneers in the national offshore wind sector, opening the way for the Italian growth of this type 
of technology. 
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