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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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MILESTONES
1st ORC biomass plant.

1st ORC prototype.

‘60-’70

1976

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

1980

1998

Prof. Mario Gaia
founds Turboden.

ORC SIZES AVAILABLE

ORC PLANTS INSTALLED

‘90-2000

Turboden becomes
leader in Europe with its
biomass plants.

Turboden launches
new products, LHP and
EXP

2000-2009

2019

Turboden enters
geothermal, waste heat
recovery and solar
markets.

2013

2020

MHI acquires the
majority of Turboden.

2000

2010

2020

1990
300 kW

1 - 2 - 4 MW

5 - 8 - 10 MW

20 MW

1

100

220

400+

1990
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OUR PRODUCTS
ORC SYSTEM

LARGE HEAT PUMP

GAS EXPANDER

NEW
Designed for decarbonisation.

NEW
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GLOBAL AND PROVEN EXPERIENCE

Experience in over

GEOTHERMAL
16 units, 119.1 MWe
WASTE HEAT
37 units, 89.7 MWe

BIOMASS
327 units, 476.6 MWe

50
countries
With

400+
installations
OIL & GAS
5 units, 37.3 MWe

GAS EXPANDER
2 units, 1.3 MWe

Power generated

25
thousand
GWh
Cumulative operation time

6

WASTE TO
ENERGY
25 units, 66.2 MWe

LARGE HEAT PUMP
1 unit, 5.7 MWth

HIGH
TEMPERATURE
COGENERATION
2 units, 2.1 MWe

19
million
hours
Last update: April 2022
* including two hybrid power plants
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TURBODEN SCOPE OF SUPPLY
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

up to

20 MW
7

per single
shaft

from

100°C

Multi-stage axial turbine,
Turboden proprietary design
Largest ORC working fluid portfolio
in operation: hydrocarbons, HFCs, HFOs

to more than

200°C

Operation in remote areas: off grid capability
(island mode) and automatic operation

Capability to design
Resource Gathering System
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THE ORC CYCLE – HOW IT WORKS
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:

Thot OUT

Q2

Thot IN

▪ 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) .

ORC

E

▪ 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.

Tcold OUT

Q1

Tcold IN
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BINARY CYCLES CAN BE COMBINED WITH
TRADITIONAL SINGLE FLASH STEAM PLANTS
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BRINE RECOVERY SOLUTION: BENEFITS
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
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EDC
• The Energy Development Corporation (EDC) is a global and diverse renewable energy company with over
forty years of pioneering sustainable practices. Since 1976, EDC has primarily engaged in the business of
exploring, developing, operating, and utilizing geothermal energy and other indigenous renewable energy
sources for power generation.
• EDC has a total renewable energy portfolio of 1,476.6 MW, consisting of the following: 1,181.8 MW of
geothermal power, 150 MW of wind power, 132.8 MW of hydro power, and 11.99 MW of solar power.
• The PBPP binary project, will join EDC’s current portfolio of geothermal power plants. The project that will
add 29 MW of additional power to EDC’s portfolio is one of two local EDC binary plants scheduled to be
completed in 2022 with commercial operation date by beginning of 2023.
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PALAYAN BAYAN CASE
Where it all began

Where we are now

Key milestones
• July 2018: first proposal submission
• August 2018: First meeting in the Philippines
• October 2019: meeting in Japan between top managers and
MHI
• November 2019: Due Diligence at Turboden plants/offices
• March 2020: EDC signed a LNTP to Turboden for developing
the basic engineering
• December 2020: Contract Signed divided into OFF-Shore and
ON-Shore parts due to fiscal requirements.

Key to the future
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PROVEN SOLUTION FOR EDC BINARY PROJECTS
Where it all began

Where we are now

Turboden’s plant configuration for PalayanBayan:
•

Two-pressure-level cycle, producing 29 MW gross with two turbines:
the high-pressure one will produce 17 MW and the low-pressure one
will produce 12 MW

•

Turbine size: all the units will feature the 200 mm shaft frame axial
turbine 5 stages (designed by Turboden) able to produce up to 25
MW (rotating at 1,800 rpm).

•

Working fluids are hydrocarbons (isopentane and n-butane), which is
the common practice in ORC industry.

•

Island mode capability

•

Water cooled condensers with wet cooling towers

•

Acid Dosing System able to inhibit scaling precipitation (mainly silica)

Key to the future
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PROVEN SOLUTION FOR EDC BINARY PROJECTS
Where it all began

Where we are now

Key to the future
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PALAYAN BAYAN CASE
Where it all began

Turboden will provide:
• engineering
• procurement
• technical advisory for erection
• commissioning
• start-up services / training

Where we are now

Key to the future
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PALAYAN BAYAN CASE
Where it all began

Where we are now

Currently (July 2022) civil works are mostly completed and erection phase is
underway.
Turboden has already delivered all equipment at site or warehouse. Supervisors
are already at site verifying the correct erection of the plant.
Some challenges have been encountered, mainly related to the Covid-19
pandemic, such as:
• Management of travelling personnel → Travel ban in the Philippines required a
detailed and continuous analysis of limitations and procedures required in
order to allow Turboden’s personnel to travel safely at site.
• Logistics: transports and importation → A test shipment has been done to have
a clear understanding of all the procedures and timing. Due to the limited
number of ships available and the uncertain/unreliable worldwide transport
market, Turboden logistic team had to make prompt decisions in order to
reduce the risk of delays resulting in an optimum performance. Indeed, there
have been no impacts on project timeline due to transportation.

Key to the future
BAC-MAN GEOTHERMAL FIELD – SITE PREPARATION
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CONCLUSIONS
Where it all began

Where we are now

Key to the future

“The PBPP binary project is one of the first of its kind in the Philippines, and one of the few brine energy recovery
examples in the world. It will also be Turboden’s largest unit in their portfolio by the time of its commissioning.
This project will indeed demonstrate the feasibility of this application at existing single-flash steam plants, paving
the way for new opportunities to harness the unused power potential in many geothermal sites in the Philippines
and in the world. It will also contribute to EDC’s vision of a decarbonized and regenerative future, and to the
global efforts towards net-zero carbon emissions by 2050.
Turboden, Mitsubishi Heavy Industries group, and Energy Development Corporation will play a key role in the
future of the geothermal power industry, thanks to the experience gained with the thorough work done together
for the PBPP binary project.”
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The End
Thank you for your attention
joseph.bonafin@turboden.it
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