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The ENEA Portici Research Centre, covering an area of 27,000 square metres (6.7 acres) and 
employing 120 people, is situated on the Gulf of Naples, very close to the Portici railway 
station, in the ancient port area called "the Granatello".  
Most of ENEA's activities on photovoltaics, studies and researches concerning materials, 
nanotechnologies and the environment are carried out in the Centre.  
 
 

 
 
The ENEA Portici Research Centre 
 
 



HISTORY 
 
The idea for creating the Portici Centre was born during the 70's and 80's energy crisis. The 
consequent government policies aimed at the development of renewables, raising funds for the 
Photovoltaic Research Centre (CRIF) where ENEA could concentrate most of its own activities 
on the subject.  
 
The construction of the Centre started in 1984 in an industrial area handed over to ENEA by 
Montedison. Meanwhile, the first research activities were being carried out in some building 
yards cabins by a team of ENEA researchers previously working at the University of Naples 
"Federico II". The Centre was opened in 1990.  
 
At the time research was focused on the development of photovoltaic instruments based on 
materials alternative to crystalline silicon and on the study and implementation of photovoltaic 
systems and applications. The creation of the first amorphous silicon thin film and the first 
powerful Italian photovoltaic plant, located in the site of Monte Aquilone (Manfredonia), an 
ENEA experimental area associated with the Portici Centre, date to this period.  
In the 90's the activities on technological development were extended, with the fabrication of 
thin film cells and photovoltaic modules based on amorphous silicon and its alloys.  
The Portici Centre's outstanding achievement was the European award for the highest 
conversion efficiency (9.1%) obtained in 1996 with tandem junction, monolithic, thin-film 
amorphous silicon integrated modules.  
 
The Centre's activities have diversified over the time, turning CRIF into a research centre tout 
court.  
Today the Centre's activities range from photovoltaics to thin-film semi-conductors technology 
and applications, from nanotechnology to environmental issues (safeguarding and monitoring 
of water, coastal erosion, environmental planning and restoration), to innovation and transfer 
of technology to the private sector. 
 

 
First trichamber system for deposition of amorphous silicon through glow discharge. In 
operation at the Centre since 1990 

 

Tandem junction monolithic amorphous silicon integrated module created in the Portici 
laboratories 



ACTIVITIES 
 
Notably, the Research units working at the Centre focus on: 
 
 renewable energy sources and innovative energy cycles; 

 materials and new technologies; 

 generation of high temperature heat through concentrating solar systems; 

 protection and development of the environment and territory and environmental 
technologies; 

 supporting activities for innovation processes in the productive system.  

 
The Portici Centre plays a major role in the photovoltaic sector due to its R&D activities on 
materials, devices, innovative applications and systems and its new project on concentrating 
photovoltaic energy. 
 
The activities on materials and photovoltaic devices concern: the study and development 
of cells and thin-film modules based on amorphous and crystalline silicon and alloys; novel 
hetero-junction structures of amorphous silicon on crystalline silicon; high efficiency silicon 
cells, designed to be used in concentrating modules.  
The study of photovoltaic systems addresses both the innovation applications connected to 
the grid as well as the stand-alone systems. Characterization and experimentation activities 
are being conducted for modules and photovoltaic system components, both in laboratory and 
on operating conditions; planning, manufacturing and monitoring of plants; analysis of the 
possible problems occurring when connected to the electrical grid (quality of energy, 
protection, safety). 
 
Concentrating photovoltaics (so called since the system uses lenses to convey and 
concentrate solar energy onto a solar cell of a smaller area) is considered at international level 
as a sound option to significantly reduce the cost of the photovoltaic component, replaced with 
low-cost semi-conventional materials. ENEA is currently collaborating with other national 
operators in developing the main components of the plant - optical concentrators, modules, 
solar trackers. 
A 5 kWp stand-alone system is to be set up in Portici and a 25 kWp pilot plant in the Monte 
Aquilone experimental facility. 
 
As for new materials, research activities aimed at developing integrated nanomaterials - 
through control of matter on a billionth of a meter scale - are being conducted to manufacture 
specific microcomponents.  
Gas pollutant sensors for environmental monitoring and thin-film transistors for new 
generation flat screens displays (OLED - Organic Light-Emitting Diodes) have been developed 
and applied to low-cost materials such as glass and flexible polymers. Research on topical 
issues such as sensors and microelectronics, as an alternative to traditional silicon chips, is 
focused on new gas-sensitive or light-emitting polymers.  
Chips obtained by flexible polymer layers could be an alternative to traditional chips, with the 
final objective of making low-consumption, handy, unbreakable and flexible chips.  
At the beginning of the CAMPEC Project (Centre for plastic material application and protection 
from corrosion) the Portici Centre extended its activities to the polymer sector, notably: 
applied research on materials; microstructural and functional analysis; qualification of 
components, identification tests and manufacturing processes for industry. 
 
Supporting activities to the project for the development of concentrating solar systems for 
high temperature heat generation (the Thermodynamic Solar Project) for the optimization 
of materials, processes and apparatuses for the production of thin-film based spectrally 
selective coatings, to be used as high-temperature low emission solar absorbers, are also 
conducted at the Centre. The films are used as coating for the receiver in the concentrating 
solar system (a steel pipe enveloped in a vacuum glass casing), in which the heat transfer fluid 
circulates at 550 °C temperature. 



Recently, at the Centre, several activities concerning environmental topics also started, such 
as: 
 
 monitoring and safeguarding of water; 
 coastal erosion; 
 environmental planning and reclamation. 

Studies, research and assessment activities are also carried out especially in support to 
environmental planning and reclamation in southern Italy, also in marine and fluvial 
ecosystems. These are also conducted on behalf of Public Administrations, Regions and local 
Bodies.  
 
The projects supporting innovation processes in the productive system - particularly of 
small and medium enterprises (SMEs) - are also to be enlisted among the activities of the 
Portici Centre.  
Thanks to the Relay Centre IRIDE, the Portici Centre is now part of the European network for 
the transnational exchange of technologies, with the aim of promoting techniques for the 
transfer of technology and for making research results available to the industrial basin in 
southern Italy.  
The Portici Centre also hosts the headquarters of the Centro Servizi Campano for the agri-food 
industry, working for the promotion of agricultural production in the South through the 
dissemination of innovation and quality systems in the SMEs of the agri-food sector (caseary, 
olive and protected cultivations). 
 
 
 

 
Laser treatment to semiconductors in sealed chamber 
 

 
 
Laboratory for the development of spectrally selective coatings for the receiving pipe of 
concentrating solar plants 



 
 

SiGeAC - Coastal Area Management System 
 
 

 
Sealed chamber for microelectronics and nanotechnology 

 
 
 
 
 
 
 
 



 
 
 
Concentrating photovoltaic technology. Device and component experimentation 
 
 
 
 

 
 
Ecotoxicology laboratory 
 



THE MONTE AQUILONE EXPERIMENTAL AREA 
 
The Monte Aquilone area consists of 17 acres of land, 130 metres upon sea level in the Foggia 
Province, at the foot of Monte Gargano.  
Intensive demonstration and experimentation research activities, of small and medium sized 
photovoltaic plants connected to the national grid, are conducted in the area.  
 
The area is part of the Portici Research Centre and hosts the Delphos photovoltaic plant. The 
Delphos plant (Electric Photovoltaic Demonstration Plant) comprises two sections; the first, 
defined as "sailing" (from its shape) and built in 1986, is considered a milestone in the 
development of photovoltaics in Italy.  
 
Besides the two sections of the Delphos plant, several other small and medium sized 
photovoltaic plants, based on diverse technologies, are connected to the grid.  
 
A well equipped laboratory characterizes the facility components and gathers the experimental 
data from the various plants. The data are available to all operators concerned.  
 

 
Photovoltaic plant Delphos: the first section of the plant 

 
Aerial view of the photovoltaic plant Delphos. The first "sailing" section (on the right) and the 
second section (on the left)  
 
Address of the Monte Aquilone Experimental Area  
S.S. Garganica, 89 - km 178.700  
71043 Manfredonia (Foggia)  
Tel.+39-0884-543493  
Fax +39-0884-543940



VISITING THE CENTRE 
 
A visit to the highly specialized technology laboratories and experimental plants of the Centre 
provides an insight of technologies and processes currently under study and their applications 
in key industrial sectors.  
 
It is possible to schedule a visit by contacting: 
visite@ portici.enea.it  
or by fax +39-081-7723345 

 

HOW TO REACH US 
 

Address of the Centre 

ENEA - Portici Research Centre  
Area Granatello 
80055 Portici (Naples) 
Tel.+39-081-7723111  
Fax +39-081-7723345  
 
By car: 

The Centre is located about 7 km south of Naples motorway (A1) towards Naples; follow 
the Naples - Salerno (A3), exit Portici - Bellavista; once in the city area follow the 
directions to Portici and the ENEA signs. 

 
By train: 

By Trenitalia: Portici railway station on the Naples - Salerno line. From the nearby S. 
Pasquale square, walk following the ENEA signs. 
By Circumvesuviana: Portici Via Libertà stop. Walk to the Portici train station (S. 
Pasquale square) and from there follow the ENEA signs. 
 

By plane: 

Naples - Capodichino Airport - Get to the Portici train station by car or by taxi (S. 
Pasquale square) and from there follow the ENEA signs. 
 

ENEA shuttle: 

Free ENEA shuttles linking the Portici Centre to Naples and Salerno are available to ENEA 
employees and visitors. 
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