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By tradition Duplomatic is engaged in the sector 

of renewable energies. After several applications 

realized in the geothermal sector from the ‘90s 

onward, the company has recently installed systems 

for the production of wind energy and solar 

thermal energy. Supporting such new technologies, 

Duplomatic engaged in the hydroelectric sector for 

the renewal or installation of new hydroelectric 

power plants. 

The successful cooperation with the company Voith 

Siemens Hydro Power Generation, leader of the sector 

both in Italy and abroad, led to the installation of tens 

of Pelton as well as Francis and Kaplan turbines.  

The hydraulic systems that power the turbines 

share a common philosophy as far as power generation 

is concerned: 

■	 Two motor-pump groups, one of which is auxiliary 

to the other 

■	 System for filtering and conditioning the off-line 

oil 

■	 Duplex filter on the common pump delivery 

■	 Split storage unit for the pump alternation and for 

the fast handling and safety functions in case of 

voltage drops.

They differ from each other in terms of solutions 

adopted for the control circuit and for the drives. 

In the Pelton plants a closed loop control is 

performed both on the penstock (functioning as a 

nozzle) and the deflector (deviating the water flow) 

using proportional valves with integrated electronics. 

In the Francis turbine the water 

reaches the runner from an annular 

channel and the fixed guide vanes 

direct the flow towards the curved 

vanes of the runner itself. The 

regulation of the turbine is achieved 

by varying the incidence angle of the 

fixed guide vanes and this function 

is regulated by hydraulic servo-

actuators controlled by proportional 

valves.

The Kaplan turbine uses very low 

heads with high flow rates. The water 

reaches the turbine through an annular 

channel, is then deflected by guide 

vanes which give an axial direction 

to the water that finally acts on the 

runner. By changing the orientation 

of the runner vanes it is possible 

to optimize the rotational speeds 

in relation to the different flow rates, maintaining a 

high efficiency (around 90%). The Hydraulic regulation 

of the vane angle is obtained by use of proportional 

valves controlled by position closed loop feedback.

A series of optional hydraulic controls with on-

off  switches exists for each turbine model which are 

regularly monitored for the management of upstream 

and downstream valves and for safety measures.

The power of water

Hydroelectric power plant

Hydraulic system
for hydroelectric turbines

Control room of an
hydroelectric plant 
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Highest precision for the
actuator positioning 

The development of hydraulic servo-systems 

controlling the steam flow or pressure in the 

thermal power plants is reckoned among the 

several applications realized by Duplomatic 

Oleodinamica in the electrical energy production 

sector. The different valve types, all of them with 

a linear actuation, are defined and dimensioned in 

order to guarantee the highest compliance with 

the requirements of functions such as pressure 

reduction, desuperheating, by-pass etc. Together 

with the actuator dimensioning, Duplomatic 

Oleodinamica has developed also the circuitry 

in order to meet the more and more pressing 

safety needs of the power plant staff.      

The most advanced section of the system 

is represented by the control circuit of 

the driving actuators. This application 

foresees the use of DSE3G proportional 

valves with integrated electronics and 

shutting spool for the position control.  

A special spool has been designed 

which is capable to control extremely 

low flow rates, in order to guarantee 

the required positioning precision. 

The valves with integrated electronics 

have a central position spool with positive overlap: 

such dead zone is aborted by the electronics as soon 

as the regulation loop is enabled; as a consequence 

in case of break of the set point or power supply 

cable, the valve behaves as a normal closed centre 

proportional valve with positive overlap.      

The programming flexibility of these new 

proportional valves allowed to take into consideration 

new solutions to be offered on the energy production 

market. 

The new system allows the in-factory calibration 

and the recording of the data on the Pc; the advantage 

is the availability of a common data base which 

permits, in case of maintenance or replacement of 

the components, to parameterize the system again 

by inserting the same gain, dead band, offset data 

etc. available on the replaced version. 

During the emergency or safety phases the easy 

management of the handling procedures with an 

off-condition actuator is therefore possible.  

Because of the high reliability degree required 

by this application it has been advisable to apply 

a further hydraulic safety element. The hydraulic 

piloted sliding valves form the fast closing circuit 

and detach the proportional valve from the fail-

safe circuit.  As a consequence 

the safety function is 

performed independently 

of the position acquired 

by the spool of the 

proportional valve. 

The position transducer 

can be integrated inside the 

cylinder or it can be mounted 

externally with possible signal 

redundancy obtained by using the 

ERM electronic card by Duplomatic 

Oleodinamica. The positioning 

precision of these servo-systems is 

very high (some tenth of millimeter) 

in line with the requirements of the 

steam sector. 
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Servo-system for thermoelectric power plants

Servo-controlled valves and hydraulic control panel



Turnkey systems
for wind power stations
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The main targets of a wind power station 

are to maximize efficiency and performance 

by optimizing the wind incidence angle on the 

vanes and to guarantee a steady rotation speed. 

The control technology of the adjustable pitch 

propeller plays therefore a key role thanks to the 

important reduction of the time needed to reach 

the production peak, which is kept constant even in 

presence of a variable speed wind.  

Being a worldwide leader in the energy sector 

thanks to the several projects in the production of 

solar, geothermal, hydroelectric, gas-turbine and 

steam-turbine energy, Duplomatic Oleodinamica is 

in a position to  offer a turnkey system representing 

the most comprehensive and efficient solution 

to problems related to the generation of wind 

energy. 

The system is made up of a power unit designed 

to generate the flow rate necessary to the movement 

of the hydraulic axes; three servo-actuators 

controlled by proportional valves with digital 

integrated electronics and synchronized through 

a field bus for the control of the vane position; 

two groups controlled by proportional valves with 

digital integrated electronics for the control of the 

rotor and holding brakes.   

The result is an integrated platform capable to 

offer important advantages in terms of efficiency 

and safety as compared to the traditional 

electromechanical systems.

Accuracy in synchronism and efficiency

The servo-cylinders automatically vary the 

vane position according to the wind speed and 

direction thus steadily maintaining the generator 

at its highest performance level; the accurate 

synchronism of the position of the three vanes 

is ensured by proportional valves with state-

of-the-art integrated electronics and reduces 

to the minimum the mechanical stresses on the 

structure.   

 Safety

In case of faults or excessive wind speed, the 

vane return to the safety position is guaranteed 

even in case of power drops: the sensors placed 

onto the safety valves and the control unit allow 

the control room, wherever it may be, to fully 

monitor the system functioning conditions. 

Compactness

Thanks to its feature of making up the high power 

density with the extremely reduced dimensions of 

its components, the system designed by Duplomatic 

Oleodinamica represents the ideal solution for the 

installation within the limited space available on 

the wind towers.
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Wind power stations

Actuator for pitch control



Duplomatic Oleodinamica SpA - P.le Bozzi, 1 - 20025 Legnano (Mi) Italy
sales.exp.hy@duplomatic.com - www.duplomatic.com
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parabolic trough solar collector

Duplomatic hydraulic systems




