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Biomass fired CHP in Italy

from: GSE data, December 2012

Current situation in Italy:

Å about 200 existing power 

and CHP plants fired with 

solid biomass (December 

2012)

Å about 100 plants under 

construction

Å about 3% of electricity 

production from renewables is 

generated by solid biomass 

power plants (December 

2011)
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CHP system location

The CHP system BIOGENERA

is in the company Fratelli

Boscaro S.r.l., located in

Vigliano Biellese (BI), a small

town near Biella, in the North-

west of Italy.

The system is connected to a

boiler fired with wood biomass

by-products, resulting from the

activities of green management

in the surroundings.
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Wood biomass by-products

The low biomass quality causes a difficult boiler design, together with the

need of frequent maintenance operations (cleaning of the heat

exchangers) and the low operating temperature of the superheated water.
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District heating network

About 50.000 m3 of 

buildings currently 

supplied by the DH grid:

Å residential buildings

Å commercial/industrial 

buildings
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CHP system layout
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Main characteristics

Biomass 

feeding

Biomass 

boiler

Heat storage 

system

Å Heterogeneous input biomass, high moisture content 

(up to 50%), poor quality (average Hi 2,2 kWh/kg);

Å 150 m3 silos with biomass pre-heating (heat recovery 

from ORC condensers).

Å Superheated water boiler (nominal conditions: 150° C

and 5 bar);

Å Net heat output of 2.088 kWth;

Å Boiler nominal efficiency of 85,8%

Å Two heat storage systems of 110 m3 each;

Å Water temperature of 80° C.
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ORC specifics

ORC units

Å Two ORC units of 125 kWel each (GE Cleancycle 125)

Å Organic Fluid: R-245fa

Å Nominal gross ORC cycle efficiency: 12.8%

Å High-speed turbine expander (26,500 rpm)

Å Turbine design input conditions: 122° C and 15,5 bar



2nd International Seminar on ORC Power Systems 12

ORC nominal conditions

ORC units

Design conditions of the two ORC units:
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Available operation data

Two full years of 

operation data 

(2011 and 2012)

The heat supplied to the ORC system is not available through direct 

measurement, and it has been calculated from other available data.
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Evaporator operation temperatures

nominal inlet

nominal outlet

The operation temperatures are much lower than design values.
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Condenser inlet temperature
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ORC units gross power

nominal power


