
Take wheat and some water, add energy  
from renewable sources and there you go!
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In the HiFlex * project, a pre-commercial power plant based
on Concentrating Solar Power will be developed, built
and tested at a pasta plant in Italy. The EU-funded project
will demonstrate, that it is possible to run the plant 24 / 7
and continuously generate renewable energy. Barilla, one  
of the leading pasta producers worldwide, can use the  
thermal energy for its pasta production in order to partly 
reduce its consumption of fossil fuels.

An international team consisting of eleven partners from 
seven different countries joined forces for the project.  
Each partner is a recognized expert in his designated field.  
Big power plant developers, small and medium-sized  
enterprises producing highly specialized components as 
well as research institutions work hand in hand. Together 
they will demonstrate the technical and economic feasi-
bility of the HiFlex system and its potential to considerably 
contribute to carbon emission reduction.

* High storage density solar power plant for Flexible energy systems



Renewable Electricity
Wind Energy / Photovoltaics

Concentrating Solar Power (CSP) systems use mirrors to 
focus sunlight on a small spot, where a medium gets heated. 
The absorbed heat can be directly used to generate electricity 
or stored for later use. Renewable electricity especially 
produced by wind turbines or photovoltaics is highly volatile, 
but cheap. Renewable fuels are suitable for long-time storage, 
providing a back-up for the energy system. Depending  
on the production method, they can be expensive though. 
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The heated particles are either stored 
in an insulated tank  5  or directly used 
providing heat to the steam generator. 
After passing the steam generator, 
the cooled particles are stored in a  
second tank. Both tanks are sized large 
enough to smooth out the variable 
energy inputs.
Depending on the demand of the  
energy user, high temperature, high  
pressure steam is produced from  

Movable mirrors, also named heliostats, 
reflect sunlight to the top of a tower  1  , 
where a so-called Centrifugal Particle 
Receiver (CentRec ®) is mounted. The 
CentRec ® uses small ceramic particles 
as the absorber medium, which gets 
heated up to 1000 °C by concentrated 
solar radiation. 
When not enough direct radiation for 
CSP is available, renewable electricity  
2  or renewable fuel  3  is used to heat 

up the particles in an alternative par-
ticle heater  4 . The cheaper renewable 
electricity is taken first.  
On cloudy and windless days however,  
renewable fuels are the last option to 
heat up the particles. With this approach 
the continuous supply of renewable 
energy can be guaranteed. 

the hot particles and subsequently 
converted to electricity with a steam 
turbine.  6  If low temperature heat  
is needed, the steam is not expanded 
completly, but extracted from the 
steam turbine at a sufficient tempera-
ture. This combined heat and power 
scheme allows the use of waste heat 
coming from the turbine. 

The electricity produced using 100 % 
renewable sources is provided to  
the power grid  7  and / or to a local  
user like a pasta production plant  8 ,  
which can use the waste heat from  
the steam turbine. 
The HiFlex energy system is able to 
deliver secure electricity on demand. 
Due to the included storage system  
it is moreover capable of providing  
flexibility to the grid. It can either 

function as a power source or a power 
sink. Finally, it is also suitable to  
supply process heat for many other 
types of industrial plants at different 
temperature levels. 
In the actual HiFlex project the steam 
turbine is left out as it is state-of-the 
art technology. However, all other 
components will be developed, built 
and tested, demonstrating their feasi-
bility for a fully commercial system.
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