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BACKGROUND

« On March 7, 2003 a Memorandum of Understanding has been
signed between FRT and the Township of Ferrandina, Southeritaly

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

 FRT will provide the Intellectual Property for the development of
the First Fusion Prototype Reacto

 OnJuly 14, 2004 an Agreement of Cooperation has been signed
between the local State University (“University of Basilicat”) and
FRT

* An Italian Company “FRT International” is now being incorporated
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Map of
Southern Ital

The Institute will be built in the
Township of Ferrandina, in
Southern ltaly.
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The Nature and Extent of the Fusion Problem
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Present Status of Research in Fusion

Presently, in order to have two
atoms of D and T fused, we spend
ahn energy 10 timesdhigher thhan

g N K N the energy returned to us. This is
% % (% % (% % % ? ? (? (~ because many atoms do not fuse,
Y e (2 LA e e and therefore we have waste
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
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Present Status of Research in Fusion

Energy necessary to create

> 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.

a plasma and cause fusion » | Fusion energy | =—
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Conceptual solution of the energy problem

Energy necessary to create|a
plasma and cause fusion

\ 4
+
A 4

Fusion energy—>

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.
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Reactor Design

1 cm thick

Stainless steel Liquid

blanket
/ (water)

1 cm thick

Beryllium \

” Dry air
1 cm Silicon (glass) 2

P ressure gas blanket 1 \
N _.u_._.g Second wall Trigger electrode
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Superinsulator
consisting of a highly
heat reflecting wall

Deuterium-tritium
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Conceptual Solutlon of the Fu3|on Problem

W = 353.2 kW
T,=300C
pi, = 1.5 ba > ( Electric ) >
Generator

-
© _
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c
- 4 ) Reactor
Steam Steam Y
Generator < Condenser
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\ J

i Rejected Heat
«q

All the heat content of the exhaust steam is rejeetl in a conventional system.
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Conceptual Solutlon of the Fu3|on Problem

W = 353.2 kW
in=300C Y
pi, = 1.5 ba > ( Electric
Generator
&
L A Toy = 118.09 C Exhaust Stean
N Poy = 0.3 bar >
>
=l e ™
W = 323.7 kW
Steam 4
Generator ‘ Condenser Compressor
Water
- / ¢ Rejected Heat
<

The Electric Generator can also drive a Compressowithout affecting the system.
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Conceptual Solutlon of the Fusion Problem

W = 353.2 kW
T,=300C N
pi, = 1.5 ba > ( Electric
Generator

S

2] Tou = 118.09 ( Exhaust Stean

v Pout = 0.3 bar >

>

5 e R

W = 323.7 kW
Steam Cond
Generator < onaenser Compressor
Water T, =285C
\ / ‘ Rejected Heat P, = 0.43 bar

<

The Compressor is used to compress steam isothernyal
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Conceptual Solutlon of the Fusion Problem

W = 353.2 kW
g A ( ) W=295kw
Pin = 1.5 ba > GElectrltc >
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a o .= . (
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> |

1

As long as we reject heat, the conventional systamacceptable and understood.
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Conceptual Solution of the Fu5|on Problem

’ ol
\ Reactor
W = 353.2 kW
T,=300C N
Pin = 1.5 ba > ( Electric W= 29.£kw '
Generator
A £
qus‘ T, = 118.09 ( Tip = %12-89 (
n = Exhaust Steam p;, = 0.3 bar :

5 Pout = 0-3 bar > - \ 4 Rejected

= a N\ L Heat

B . W = 323.7 kW T =285C
Steam ' cond i = p,, = 0.43 bar

Generator [~ ~— €= ondenser-—, Compressor
Water | __ 1 T,,:=285C
\_ J T,=285C Pout = 1.5 bar
Pi, = 0.43 bar
> |
The exhaust steam is now channeled to cool the Corepsor.
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Conceptual Solutlon of the Fusion Problem fo:e i)

W = 353.2 kW
T,,=300C N A
pin = 1.5 ba > ( Electric W= Zgﬁkw '
Generator .
E -".
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ED_" Pyt = 0.3 bar Exhaust Eteam Pin = 0.3 bar N
= \ 4 -
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pi, = 1.5 bar
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No Rejected Heat

The cooling steam is now entering the Compressor
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Conceptual Solutlon of the Fu3|on Problem

W = 353.2 kW
T,,=300C N s
pin = 1.5 ba > ( Electric W= Zgikw '
Generator .
E -".
5 T, = 118.09 ( Ti, = 118.09 ¢ \
D8 pou=0.3 bar Exhaust Eteam p,, = 0.3 bar N\
3 Y »
= (- h L W = 323.7 kW
Steam :________________-i . Tin:285C Y
Generator . Condenser | Compressor Pin = 0.43 bar
e oo ] { | No Rejected Heat
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> |

The compressed steam can now re-enter the Steam @eator. There is no rejected heat.
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Conceptual Solutlon of the Fusmn Problem

W = 353.2 kW
in =300 C - :__
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Generator
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The compressed steam can now re-enter the Steam @eator. There is no rejected heat.
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Simulation Results

The simulation has
been done with the
software
Thermoptim
available
commercially and
extensively used
for optimization of

power plants.
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Basic schematic showing the steam cycle and the water cyq
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Simulation Results

transfo  |Turhine | type | détente | = || = | Sauver
) : ) . | Supprirmer | Fermer
type énergie  |utile [v] débit imposé . i i
() systéme fermé [_] ohservée
déhit |1 |
point amont & systéme ouvert
1 afficher m AH -488.02 Calculer
TC) 200 Q u
P ({har} 1.38
i®) adiabatigue i) non adiabatigue
hikJkyy |2,873.53 - »
1 i®) référence isentropigque i) référence pohltropigue
titre
rend. isentropigue |1 |
point aval P e—
exposant pohtropigque .
2 | afficher
rapport de détente (== 1) i® calculé
T(*C) J8.76
20 i1 imposé
P {bar} 0.0649
hikdkyy |2,385.51 Imposer le rendement et calculer la transfo (@
titre 092254 Calculer le rendement, le point aval étant connu !

[_] mécaniguement équilibrée avec 0
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Simulation Results

transfo  |Compression | type |cOMmpression < = SaLver
) : ) ) | Supprimer | Fermer
type énergie  |utile [¥| débit imposé X : :
1 systéme fermé [_| ohservée
déhit |1 | i
point amont (®) systéme ouvert
3 afficher m AH 3a7.01 Calculer
T (*C) 1580.07 Q -387.77
P {har) 009265
) adiabatigue @) non adiabatigque
hikJkg |2,783.28
; référence isentropigue référence pohtropigue
titre
rend. pohtropigue 1
point awal
exposant pohAropigque 099544

4 | afficher |

rapport de pression (== 1) ® calculé
T {*C}) 1459 56
14.89 1 imposé
P {bar) 1.28
hikJkg |2,772.52 Imposer le rendement et calculer la transfo ®;
titre 1 Calculer le rendement, le point aval étant connu
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Simulation Results

tm delta H = 38702 kg Extomred Heater
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Leochoric Het Excharuzer
m AH = -39f .77
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3
4l all
- = Mﬁ L3
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T = 150.07 °C Lrochoric Heating IS S
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Steam Cycle

m delts H = 43302 klkg
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: A Review”

Slmulatlon Results
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Conclusions

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

. Through the use of a thermodynamic cycle that recycles thans rather than
rejecting its heat content, such energy can be recovered.

. This is confirmed both by a study done with conventionab8telables, and through a
simulation study done with a software extensively used & dptimization of Power
Plants.

. The achievement of the breakeven milestone would set tbpeprstage for work
towards energy gain.
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