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INTEGRATED ENERGY SYSTEM IN FERRARA
Geothermal and waste energy sources

THE GEOTHERMAL PROJECT
The use of geothermal energy as energy source starts 
with its discovery in 1956, during explorations for oil 
reservoirs at a depth of 1,000 m, 4 km NW from the 
city centre of Ferrara. At that time the well was aban-
doned and only after the energy crisis of the 70’s it 
was taken again into account, to utilize this important 
energy source. 

Recent geo-structural and geothermal investigations 
carried out by HERA Group (Energy Resources Envi-
ronment Holdings) in collaboration with the Universi-

ty of Ferrara and the Emilia-Romagna Region, confirm 
the presence of geothermal reservoirs in the east part 
of Ferrara. Three hydrothermal systems have been 
identified. Each reservoir can be considered hydrauli-
cally separated from the others by aquitards that pre-
vent significant leakages.

At the beginning of the 80’s, the Municipality of Fer-
rara developed a Geothermal Project in order to ex-
ploit this resource as a primary source for an urban 
heating system and to reduce, in a solid way, the en-

Ferrara, City of the Renaissance, and its Po Delta, with an area of 46,712 ha, was inscribed on the World 
Heritage List in 1995. The humanist concept of the ‘ideal city’ came to life here in the neighbourhoods 
built from 1492 onwards by Biagio Rossetti according to the new principles of perspective. The 
completion of this project marked the birth of modern town planning and influenced its subsequent 
development. Today Ferrara continues in this creative spirit in such fields as energy.
Ferrara is one of the most sustainable cities of Italy and environmental issues are seriously taken into 
account by the Municipality. It subscribed the Aalborg chart in 1996 and in 1998 it started the Local 
Agenda 21 process. It has also been awarded by Legambiente (the Italian environmental agency) as 
best environment-friendly city in 2001. The municipality is member of several Italian and European 
networks of sustainable cities (ICLEI, BigNet, and Car Free Cities) and is signatory of EU’s Covenant of 
Mayors.
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vironmental impact created by the traditional energy 
sources (coke, oil and methane gas, etc…).

At first, the geothermal fluid (hot water, ca 100°C) is 
pumped from depths of 1,000 m to the surface; then 
the hot water transfers thermal energy to the heating 
system. Finally, it is re-introduced in the subsoil in or-
der to ensure the geotechnical stability.

Works began in 1987 and in 1990 the first buildings 
were connected to the district-heating network. In 
1993 the CHP plant for the thermo-destruction of sol-
id wastes was built, while a second well was opened 
in 1995. In 1999 a turbo alternator fed with the va-
pour generated by the CHP plant was installed. At 
the end of 2010 the installed geothermal power was 
about 23 MWt.

INTEGRATED ENERGY SYSTEM
Now, the network in Ferrara is fed with the so-called 
“Integrated Energy System”, because the energy from 
the Waste Treatment Plant was added to the geother-
mal source. This system has more environmental and 
economic benefits than a traditional one because it 
allows to have significant cost savings and to reduce 
CO2 emissions. 

The system incorporates geothermal sources, CHP 
(combined heat and power) units installed in the solid 
waste processing plants, together with boilers running 
on biogas and used as backup systems. The urban heat-
ing network supplies the equivalent of 22,000 housing 
units, mostly in private and public buildings.

But the future is more promising. The proposed new 
Renewable Energy Hub will allow increasing this fig-
ure to 37,000 housing units, meaning that the district 
heating would cover the 40% of households. Another 
new development is that solar thermal will be incor-
porated to geothermal, with the capacity to convert 
solar energy into thermal energy for heating with a 
power of 1 MWt. 

The energy mix will reach 90% of renewables. With 
the new Hub, 56.4% of the energy in the grid will 
come from geothermal sources, 34.3% from the Cas-
sana incinerator, exploiting energy from waste and ag-
ricultural biomass, 0.3% from solar thermal, and only 
9% from natural gas, the only non-renewable source.

LESSONS LEARNED AND REPLICABILITY
The District Heating System of Ferrara represents one 
of the most important examples of ‘Integrated Energy 
System’ that will be further increased by the future 
development. Due to its high energy efficiency this 
system is thought to be highly advisable and transfer-
able although some issue can be related to the con-
struction size required, market-related, and economic 
and technical reasons.
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