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Binary plants 

The Mt. Amiata geothermal field is characterized by a deep water dominated reservoir, at very 

high temperature >300°C.  

The fluid is separated at 20 bar, water at 210°C is reinjected and steam is used for power 

production. 

There are available 250 t/h of 160°C hot water. 

The presence of silica does not allow the direct utilization of the water, but it is possible 

to have a second flash at 5 bar, producing 20-30 t/h of steam at 160°C; half of this steam 

is used in a 1 MW binary plant. 

The system is connected with the 20 MW Bagnore 3 plant, and it is even more complex for the 

presence of a geothermal heating station.  
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Binary plants 

Turbine 
Heat Exchanger 
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Binary plants – supercritical fluids 

Experimental campaign – ORC power plant prototype realization 

•COD  20-3-2012 

•Calibration and initial performance 

tests 

•August: final set up with improvement 

in heat exchangers 

•Long run test 

•Performance tuning with manufacturer 

•Preliminary results are promising 
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Binary plants - supercritical fluids 
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Hybrid plants - PV 

Stillwater Solar Geothermal Hybrid Project  

• World’s first solar/geothermal hybrid project 

combines the continuous generation capacity of the 

medium enthalpy geothermal binary cycle with the 

peak capacity of solar power thus allowing for 

synergies to be explored.  

• Integrates 26 MW of solar photovoltaic capacity to 

EGPNA’s operating 33 MW Stillwater Geothermal 

Project 

• Consists of over 89,000 polycrystalline silicon PV 

panels built on 240 acres. It will generate enough 

energy to meet the needs of 16,000 American 

households.  

• In 2012, this state-of-the art plant won EGPNA the 

Geothermal Energy Association Honor Award for 

Technology Advancement which recognizes 

companies that develop innovative or pioneering 

technology to further geothermal development. 

 

 

 

 

Geothermal technologies 

5 



Hybrid plants - PV 

Stillwater Solar Geothermal Hybrid Project  
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Stillwater Solar Geothermal Hybrid Project  

• 2009 – began w/ nominal capacity 33.1 MW. 

• 2012 – 26 MW of photovoltaic capacity added. 

• Production impaired during warm weather, 

because of dry cooling. 

• Geothermal brine temperature lower than 

design, so power island underutilized. 

• Integration with CSP designed to increase the 

power output. 

 

Hybrid plants Solar CSP 
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Stillwater Solar Geothermal Hybrid Project  

Hybrid plants Solar CSP 
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Figure 1 – flow measurement with the ultrasonic flow meter 



Stillwater Solar Geothermal Hybrid Project  

• 2009 – began w/ nominal capacity 33.1 MW. 

• 2012 – 26 MW of photovoltaic capacity added. 

• Production impaired during warm weather, 

because of dry cooling. 

• Geothermal brine temperature lower than 

design, so power island underutilized. 

• Integration with CSP designed to increase the 

power output. 

 

• 17 MWth 

• 24,000 m2 of parabolic trough collectors 

• 11 parallel loops 

• Heat Transfer Fluid (HTF) is demineralized 

water with a corrosion inhibitor added 

• Solar inlet temperature – 300°F/149°C 

• Solar outlet temperature - 390°F/ 199°C 

 

Hybrid plants – Solar CSP 

Geothermal technologies 

9 



Stillwater Solar Geothermal Hybrid Project  

Hybrid plants – Solar CSP 
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STEAM FROM THE WELLS 

BIOMASS 
BOILER 

GEO PLANT 

Site Technology Biomass type 
Biomass 

need 
[kt/y] 

Capacity 
[MWe] 

Cornia 2 

Geothermal steam 
superheater with 
biomass firing by 
combustion grate 

Forest & 
agricultural 
residues, power 
crops 

43 4.8 

Hybrid plants - Biomass 
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Hybrid plants - Biomass 
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ENEL GREEN POWER BRINGS ONLINE WORLD’S FIRST INTEGRATED GEOTHERMAL AND BIOMASS PLANT IN TUSCANY 

  

Enel Green Power has completed the construction of a plant fuelled by locally sourced forest biomass that supplements the output of 

the Cornia 2 geothermal power plant; with 5 MW of additional capacity, the system will add more than 30 GWh of output per year, 

avoiding the annual emission of 13,000 tonnes of CO2  

  

The existing geothermal plant has been joined by a small power plant fuelled by virgin forest biomass sourced from within a radius of 70 km 

of the facility: using the biomass, the steam entering the power plant is heated from an initial temperature of between 150° and 160° Celsius 

to 370°-380° Celsius, increasing the net electricity generation capacity thanks to both the increased enthalpy of the steam and the improved 

efficiency of the cycle, the latter of which is due to lower moisture levels during generation. 

 

“The integration of different technologies is a major step forward for the future of renewable energy,” said Enel Green Power CEO 

Francesco Venturini. “This plant, like our Stillwater facility in the United States, which combines the continuous generation 

capacity of medium-enthalpy, binary cycle geothermal technology with solar thermodynamic will enable the optimisation of 

results and represents a replicable model that opens up new local energy, economic and employment opportunities.” 

 

Enel Green Power invested more than 15 million euros in the project. The new plant is technologically innovative because it has close to 

zero impact on the environment, enhances an existing industrial plant and maintains the total renewability of both the resource and the 

cycle, combining two renewable resources in a system with potential for future international development. 

  

The new 5 MW facility is expected to increase the geothermal plant’s output by more than 30 GWh per year while avoiding the annual 

emission of over 13,000 tonnes of CO2. There will also be a substantial impact on employment, with an additional 35 to 40 direct and indirect 

jobs in sourcing the local biomass being generated. Other benefits include the efficient use of agricultural and agro-industrial by-products, 

the optimal maintenance of forest resources with the consequent reduction in hydrogeological risk, the sustainable development of energy 

crops and the production of significant levels of cogenerated heat. 



Cogeneration plants 

  According to heat demand the geothermal water mass flow is splitted 
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  District Heating system 
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Cogeneration plants 

  Cascade Utilizations 
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THANKS FOR YOUR KIND ATTENTION 


