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Prof. Mario Gaia makes 
experience in the field of ORC 
within his research group at 
Politecnico di Milano.

1st ORC prototype.

Prof. Mario Gaia 
founds Turboden.

1st ORC biomass plant.

Turboden enters 
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recovery and solar 
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GLOBAL AND PROVEN EXPERIENCE

WASTE HEAT 
37 units, 89.7 MWe

OIL & GAS
5 units, 37.3 MWe

GAS EXPANDER
2 units, 1.3 MWe

WASTE TO 
ENERGY

25 units, 66.2 MWe

HIGH 
TEMPERATURE 
COGENERATION
2 units, 2.1 MWe

BIOMASS
327 units, 476.6 MWe

GEOTHERMAL
16 units, 119.1 MWe

Last update: April 2022

Experience in over

countries

* including two hybrid power plants

50

With

installations
400+

Power generated

GWh
25 thousand

Cumulative operation time

hours
19 million

LARGE HEAT PUMP
1 unit, 5.7 MWth

KGC 2022, Nairobi.



TURBODEN SCOPE OF SUPPLY
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up to 

20 MW 
per single 

shaft

from 

100°C 
to more than 

200°C

Experience in delivering EPC / full turn-key solutions

Thermodynamic process and control philosophy designed by Turboden

Air Cooled Condenser designed

and manufactured in-house 

Heat Exchangers designed 

in-house, worldwide supply chain

Capability to design 

Resource Gathering System

Multi-stage axial turbine,

Turboden proprietary design

Largest ORC working fluid portfolio

in operation: hydrocarbons, HFCs, HFOs

Operation in remote areas: off grid capability

(island mode) and automatic operation
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THE ORC CYCLE – HOW IT WORKS
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Differently from the conventional geothermal steam 
turbines, the ORC process uses low-to-high enthalpy 
geothermal fluid (Thot,IN  Thot,OUT) to preheat and vaporize 
a suitable organic working fluid within a closed loop: 

The organic fluid vapor rotates the turbine, which is 
coupled to the electric generator (E).

The exhaust vapor flows through the condenser, which is 
cooled by air or water (Tcold,IN  Tcold,OUT) .

The organic working fluid is then pumped again, thus 
completing the closed-cycle operation.

In such way the ORC turbine is not in contact with the 
geothermal fluid, which remains enclosed in the heat 
exchangers, allowing a full reinjection of all the brine and 
steam condensate with zero emissions to the ambient.

Q2

EORC

Q1
Tcold INTcold OUT

Thot INThot OUT



BINARY CYCLES CAN BE COMBINED WITH 

TRADITIONAL SINGLE FLASH STEAM PLANTS
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Challenge: avoid 
the silica and 
other minerals 
precipitation due 
to lower brine 
temperature



BRINE RECOVERY SOLUTION: BENEFITS
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Retrofitting of existing flash plants shows attractive features:

Additional (15-40%) power 
of the flash installed capacity 
from the wells already existing 
(no drilling risk and cost)

Bankability of the project and 
easier characterization of brine

Short time to operation
Geothermal brine already 
available (indicatively 15 months)

Environmental advantages 
no need of new drilling, no 
further CO2 emissions



EL SALVADOR GEOTHERMAL 
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• 25% of the country’s electricity supply comes directly from 
geothermal resources, 204 MW.

• Salvadorian region has a geothermal potential ranging from 
500 MW to 700 MW  (Only around 1/3 has been exploited). 

• President Nayib Bukele developed a five-year plan known as, 
Economic Takeoff Plan, to insure the effective pursuit of a 
transition from traditional energy sources to renewable 
ones. 

• National Energy Council declared geothermal energy as a 
national priority, government is willing to support the sector 
with numerous incitements (in order to increase geothermal 
production by 120 MW in the next three years). 



OUR CUSTOMER: LA GEO S.V.
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• Company responsible for the exploitation and development of 
geothermal resources in El Salvador.

• Subsidiary of the father company known as CEL. Developed 
specifically for the production of electric energy through the 
geothermal resources available in El Salvador. 

• Currently the company manages two geothermal production sites 
from which they generate 25% of the nations total electrical 
consumption: 

1. Ahuachapán geothermal site: 95 MW installed capacity.
2. Berlin geothermal site: 109 MW installed capacity.

• La Geo has concession for two more geothermal fields of high 
pressure which are already under development: Chinameca and 
San Vicente. 





BERLIN REFERENCE
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• La Geo granted the opportunity to Turboden to further 
enhance the Berlin geothermal power plant.

• Turboden is on the process of implementing an ORC unit, 
to an existing Single Flash unit of 44 MW (repowering 
increase achieved  18.20%). 

• Turboden ORC unit is attached to the reinjection line of 
the Single Flash unit; hence, generating more electrical 
power with the same resource.  

• Boosting the total installed capacity of the Berlin 
geothermal field to 117 MW. 

• Project is under development, mechanical equipment has 
been shipped and commissioning will take place in 2023. 

Turboden ORC Unit technical data: 

(at nominal conditions: T water geo in = 173 °C, m water geo 
in = 265 kg/s, Tair in =27 °C, efficiency 17%) 

• Gross electrical power 7435kW
• Net electrical power 6662kW 
• Working fluid n-pentane
• Turbine 1800 rpm, axial 5 stages
• Heat exchangers with Titanium tubes



BERLIN ORC DIAGRAM AND SITE LAYOUT
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CONCLUSIONS
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• There is a vast amount of geothermal resources waiting to be exploited not only in El Salvador, but also in all of the 
Latin America and Caribbean region. 

• This is mainly due to the geographical location as it is situated right in the ring of fire with numerous volcanic systems, 
which is necessary for geothermal energy. 

• At the moment, the Berlin plant expansion is the first geothermal endeavor being faced by Turboden in Latin America; 
hence, the new bottoming plant will contribute to El Salvador’s renewable base-load generation, leading to an 
increase in the savings of CO2 emissions. 

• It is safe to say that this project should work as a gateway for the implementation of numerous more bottoming ORC 
units in the Latin America and Caribbean region.
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