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BACKGROUND

• On March 7, 2003 a Memorandum of Understanding has been 
signed between FRT and the Township of Ferrandina, Southern Italy

• The Township will provide the land, and all the infrastructure 
necessary for the project

• FRT will  provide the Intellectual Property for the development of 
the First Fusion Prototype Reactor
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the First Fusion Prototype Reactor
• On July 14, 2004 an Agreement of Cooperation has been signed 

between the local State University (“University of Basilicata”) and 
FRT

• An Italian Company “FRT International” is now being incorporated

Fusion Reactor Technology, Inc.
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Map of Italy
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Township of Ferrandina
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Map of 
Southern Italy.
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Southern Italy.

The Institute will be built in the 
Township of Ferrandina, in 
Southern Italy.
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The Nature and Extent of the Fusion Problem

.   

Input 
energy E 

(J) 

Number of 
neutrons 
produced  
(Nprod) 

Number of 
neutrons 

required for 
breakeven 

(Nbr) 

Ratio 
(Nprod/Nbr) 

or  
(Eprod/Ebr) 

(1) (2) (4) (6) 

× 2 × 7 × 14 × -7
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1.00×102 1.53×107 1.07×1014 1.43×10-7 

1.00×103 8.21×108 1.07×1015
 7.67×10-7 

1.00×104 4.41×1010 1.07×1016
 4.12×10-6 

1.00×105 2.37×1012 1.07×1017
 2.21×10-5 

1.00×106 1.27×1014 1.07×1018
 1.19×10-4 

 

Fig. 2– Neutron yield N as a function of energy E

Table 1 – Tabulation of the experimental data

Column 6 points out to the seriousness of the fusion

problem. We are in fact from 4 to 7 orders of

magnitude away from reaching breakeven conditions.



Present Status of Research in Fusion

• Presently, in order to have two 
atoms of D and T fused, we spend 
an energy 104 times higher than 
the energy returned to us. This is 
because many atoms do not fuse, 
and therefore we have wasted 
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and therefore we have wasted 
energy just to heat them.

• The energy that has been used 
for creating a plasma and obtain 
those fusion reactions is presently 
discarded.

• If we were able to retain this 
energy and reuse it, we would 
have a net energy gain



Present Status of Research in Fusion

Energy necessary to create 
a plasma and cause fusion Fusion energy
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Rejected energy

Presently, there is no energy gain because of the rejection of the 
energy necessary to create a plasma and cause fusion. Only if the 
fusion energy were much higher than the energy used to obtain the 
fusion reactions, then it would be justified to reject this energy. 



Conceptual solution of the energy problem

Energy necessary to create a 
plasma and cause fusion

Fusion energy+
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Energy necessary to create a 
plasma and cause fusion

-

In this case we have net energy gain because the initial energy is 
recovered and re-used. 

Fusion Reactor Technology, Inc.
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Reactor Design

Deuterium-Tritium reservoir

1 cm thick 
Stainless steel Liquid 

blanket 
(water)

1 cm thick 
Beryllium

9Fusion Reactor Technology, Inc.

High pressure gas blanket

Glass-to-metal seal

Rotatable vacuum flange Inner Kovar seal

Outer Kovar seal

Al2O3 insulatorFirst wall

Neutron source

Mica insulation

c
m

6420
Second wall Trigger electrode

1 cm Silicon (glass)
Dry air

Deuterium-tritium

Superinsulator 
consisting of a highly 
heat reflecting wall
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Conceptual Solution of the Fusion Problem
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Deuterium-Tritium reservoir

First wall
Neutron source

Exhaust Steam
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pu
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Tin = 300 C
pin = 1.5 bar

W = 353.2 kW

Fusion Device

T = 118.09 C
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Steam 
Generator

Steam 
Condenser

Exhaust Steam

In
pu

t S
te

am

Rejected Heat

Reactor

Water

All the heat content of the exhaust steam is rejected in a conventional system.

Tout = 118.09 C
pout = 0.3 bar
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Conceptual Solution of the Fusion Problem
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Steam 
Generator Condenser

Exhaust Steam

In
pu

t S
te

am

Water

The Electric Generator can also drive a Compressor, without affecting the system.

Compressor

W = 323.7 kW

Rejected Heat

Tout = 118.09 C
pout = 0.3 bar
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Conceptual Solution of the Fusion Problem
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Steam 
Generator

Exhaust Steam

In
pu

t S
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am

Water

The Compressor is used to compress steam isothermally. 

Compressor

W = 323.7 kW

Tin = 285 C
pin = 0.43 bar

Tout = 285 C
pout = 1.5 bar

Rejected Heat

Condenser

Tout = 118.09 C
pout = 0.3 bar
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Conceptual Solution of the Fusion Problem
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Steam 
Generator

Exhaust Steam

In
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t S
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am

Water

As long as we reject heat, the conventional system is acceptable and understood. 

Compressor

W = 323.7 kJ/kg

Tin = 285 C
pin = 0.43 bar

Tout = 285 C
pout = 1.5 bar

Tin = 118.09 C
pin = 0.3 bar

Tin = 285 C
pin = 0.43 bar

Condenser

Rejected Heat

Rejected 
Heat

Tout = 118.09 C
pout = 0.3 bar
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Conceptual Solution of the Fusion Problem 
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Steam 
Generator

Exhaust Steam
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The exhaust steam is now channeled to cool the Compressor. 

Compressor

W = 323.7 kW

Tin = 285 C
pin = 0.43 bar

Tout = 285 C
pout = 1.5 bar

Tin = 118.09 C
pin = 0.3 bar
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Rejected 
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pout = 0.3 bar
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Conceptual Solution of the Fusion Problem for b ≃ 1
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Steam 
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The cooling steam is now entering the Compressor

Compressor

W = 323.7 kW

Tin = 285 C
pin = 1.5 bar

Tin = 118.09 C
pin = 0.3 bar

Tin = 285 C
pin = 0.43 barCondenser

No Rejected Heat

Tout = 118.09 C
pout = 0.3 bar
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Conceptual Solution of the Fusion Problem 
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Steam 
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The compressed steam can now re-enter the Steam Generator. There is no rejected heat.
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Conceptual Solution of the Fusion Problem 
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Steam 
Generator

Exhaust SteamIn
pu

t S
te

am

The compressed steam can now re-enter the Steam Generator. There is no rejected heat.

W = 323.7 kWTin = 285 C
pin = 1.5 bar

Tin = 118.09 C
pin = 0.3 bar

Tout = 118.09 C
pout = 0.3 bar

Compressor
Tin = 285 C
pin = 0.43 bar
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Simulation Results

The simulation has 
been done with the 
software 
Thermoptim 
available 
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Basic schematic showing the steam cycle and the water cycle

available 
commercially and 
extensively used 
for optimization of 
power plants.
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Simulation Results
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Simulation Results
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Simulation Results
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Simulation Results

The novel cycle is 
shown in the Mollier 
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shown in the Mollier 

diagram.
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Conclusions

• Breakeven is possible now, provided we recover the energy that we have used to
generate a fusionable plasma.

• Through the use of a thermodynamic cycle that recycles the steam rather than
rejecting its heat content, such energy can be recovered.
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• This is confirmed both by a study done with conventional Steam Tables, and through a
simulation study done with a software extensively used in the optimization of Power
Plants.

• The achievement of the breakeven milestone would set the proper stage for work
towards energy gain.


