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OUR MISSION
We provide unique, reliable and advanced 

technologies founded on our core proprietary 
turbomachinery, with the aim of maximizing

the value of renewable resources and energy efficiency.

SINCE 1980
Turboden is an Italian firm and a global leader in the 

design, manufacture, and maintenance of Organic 
Rankine Cycle (ORC) systems, highly suitable for 

distributed generation, which produce electric and 
thermal power exploiting multiple sources.
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Geothermal is known since decades for power generation. Currently there are about 16 GWs installed worldwide. Expected 

growth of traditional geothermal application (including flash and binary) is in the range 500 MW / year in the next 5 years 

(including ORC and flash plants). A real scale up of geothermal application can depend in the future on innovative solutions.

Software

Innovation related to the drilling technique to extract the heat from the 

underground 

• Closed loop (e.g. Eavor→ 8 MW Turboden Plant)

• EGS (Enhanced Geothermal Systems) (e.g. Fervo → 120 MW Turboden plant)

Innovation related to the mineral extraction (additional revenue stream due to 

minerals sale)

• Lithium (Vulcan, others)

• Silica (Geo40, others) 

INNOVATION IN GEOTHERMAL SYSTEMS

Two levels of innovation
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WHO IS VULCAN

Vulcan is aiming to become the world’s first integrated lithium chemicals and renewable energy 
producer seeking to supply the battery electric vehicle industry from Europe, for Europe, with net zero 
greenhouse gas emissions. 

Company created in 2018. Offices in Perth, Australia, Karlsruhe and Landau, Germany. Majority of the 
approx. 370 personnel are on site in Germany. Extensive geothermal renewable energy and lithium 
chemicals expertise.

Vulcan has offtake agreements with some of the largest battery, cathode and EV producers in Europe.

Vulcan’s Upper Rhine Valley Brine Field, consisting of 16 licenses for a total area of >1,700 km2, 
represents Europe’s largest lithium resource, with 26.6Mt contained Lithium Carbonate Equivalent.

Lionheart is the first commercial project (Phase 1). Target to generate 24.000 tpa of Lithium Hydroxide 
Monohydrate (LHM), and >300 GWh of electricity and >250 GWh heat per year. COD targeted in late 
2026. Turboden 28 MW ORC design and procurement ongoing.

Source: Vulcan corporate presentation
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LITHIUM CARBONATE NATURAL RESERVES IN GERMANY (PHASE1)

Source: Vulcan corporate presentation
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FROM EVAPORATION PONDS TO DLE DEVELOPMENT 

Source: Vulcan corporate presentation
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ZERO CARBON LITHIUM

Source: Vulcan corporate presentation
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VULCAN PHASE 1 PROJECT 

Source: Vulcan corporate presentation
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LIONHEART – TURBODEN ORC FEATURES

Project capacity: 28 MW gross

Turboden solution: 1 ORC generator with 2 turbines, with air cooled condensers. 

Project timeline

• COD target: Q4 2026
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PROCESS SCHEME

The ORC works with the industrial water stream:

• The Heat exchangers with brine heat the industrial water at 153 °C to feed the ORC. 

• The ORC cools the industrial water to 65°C 

• The industrial water cools the brine to a temperature suitable for the Lithium extraction process (85 °C)

• The Lithium extraction facility extracts the Lithium before reinjection of the brine to the wells

• If the ORC is shut down or works at partial load, the back up cooler provides the cooling required by the Lithium extraction facility. It can work in by-
pass mode, in series to the ORC, or deactivated if the ORC provides enough cooling.

ORC
Industrial Water / 

Brine HXs

Lithium Extraction 
Facility

Hot brine rich in Lithium 170 °C 

Colder brine poor in Lithium < 85 °C

Hot Industrial water 153 °C

Cold Industrial water 65 °C

Colder brine rich in Lithium 85 °C

Production 
wells

Injection 
wells

Back up cooler (to keep 
return industrial water 

at 65 °C)
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KEY TAKEAWAYS

The first integrated renewable energy, lithium extraction and lithium 
hydroxide refining project development, seeking to supply the battery 
electric vehicle industry from Europe, for Europe is currently under 
advanced implementation phase by Vulcan.

• Sustainability credentials: engineered specifically to be world -first 
zero Scope 1 fossil fuels, net zero GHG emissions, very low water 
consumption project. 

• Compelling financial model,  much higher IRR as compared to 
traditional geothermal projects based on “power or heat and power 
only”.

• Turboden is leading the powerplant optimization and implementation 
according to German rules and environmental impact minimization.

• Growth pipeline: Vulcan’s URVBF consists of a consistent sedimentary 
geothermal lithium reservoir across 16 licences covering a total area 
of 1,771 km2 and 300 km long. There are currently 36 geothermal 
plants operating in Germany and 42 active projects. The federal 
government aims to reach 100 plants by 2030. 
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BACKUP

For more information about Turboden please visit

TURBODEN - Sistemi ORC, espansori di gas e grandi pompe di calore

For more information about Vulcan Energy please visit

Home - VULCAN ENERGY RESOURCES (v-er.eu)

Corporate Presentations - VULCAN ENERGY RESOURCES (v-er.eu)

https://www.turboden.com/it/
https://v-er.eu/
https://v-er.eu/corporate-presentations/
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DLE PROCESS (BACKUP)

Source: Vulcan corporate presentation
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SINCE 1980 

Turboden is an Italian firm and a global leader in the 
design, manufacture, and maintenance of Organic Rankine 
Cycle (ORC) systems, highly suitable for distributed 
generation, which produce electric and thermal power 
exploiting multiple sources. 

Thanks to its long experience in the energy efficiency 
sector, today Turboden expands its solutions offering with 
gas expanders and large heat pumps.

OVER 40 YEARS OF A VIABLE SUSTAINABILITY

Company profile14
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GLOBAL AND PROVEN EXPERIENCE

WASTE HEAT 
45 units, 136.5 MWe

OIL & GAS
4 units, 31.8 MWe

GAS EXPANDER
7 units, 6.3 MWe

WASTE TO 
ENERGY

30 units, 81.7 MWe

HIGH 
TEMPERATURE 
COGENERATION
2 units, 2.1 MWe

BIOMASS
340 units, 490 MWe

GEOTHERMAL
20 units, 247 MWe

Last update: January 2024

Experience in over

countries

* including two hybrid power plants

50

With

installations
440+

Power delivered

> 1 GW

Cumulative operation time

hours
20 million

LARGE HEAT PUMP
2 unit, 17.7 MWth
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MILESTONES

Company profile

1976‘60-’70

16

1980 1998 ‘90-2000 2000-2009 2019

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 
geothermal, waste heat 
recovery and solar 
markets.

Turboden becomes 
leader in Europe with its 
biomass plants.

MHI acquires the 
majority of Turboden. 

Turboden launches new 
products, LHP and EXP

1990

1 100 220 400+

300 kW 1 - 2 - 4 MW 5 - 8 - 10 MW 40 MW

ORC  PLANTS INSTALLED 

ORC  SIZES AVAILABLE

1990

2013

2000 2010 2020

2013 2020
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