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8A1B (72) Inventors ORESTE BELLOFATO GEROLAMO FuJSINA (54) PLANT FOR
PRODUCING ELECtRiC POWER AND DESALINATED WATER (71)   We, SNAmMPROgetti
S.p.A., an  tion, compared with a conventional system Italian  company, of
Corso Venezia 16, which produces electric power and desalin- Milan, Italy,
do hereby declare the inven-  ated water with a thermoelectric power tion,
for which we pray that a  patent may  station with a steam turbine  of the
back- 5 be granted to us, and the method by which  pressure type, has the
advantage that, for a 50 it is to be performed, to be particularly de-
given output of desalinated water, the pro- scribed in and by the following
statement:-  duction of electric power can exceed by This invention relates
to the production of more than three times that of the conven- electric
power and desalinated water.     tional system and  the  specific
consumption 10  According to the present invention, there  of primary power
(calories  per Kwh) can 55 is provided a  plant for the concurrent pro- be
lower. duction of . electric power and desalinated    The advantage' of
improved  production water  the plant comprising a gas turbo-  of electric
power,. for a given output of alternator connected to a low-pressure steam
desalinated water, remains when a compari- 15 generator, and a desalination
installation for  son is made  with thermoelectric power 60 heating water
to be desalinated, the arrange-  stations which  employ  bleed-steam,  con-
ment of the plant being such that, in use, densation-type turbines. exhaust
gas discharged from the gas turbine    For a better  understanding of the
present is fed to the steam generator to produce  invention  and  to show
how the same  may 20 steam which is fed to the desalination instal- be
carried into effect, reference will now be 65 lation.
made, by way of example, to the accom- In the plant of the present
invention,  a  panying drawing in which Figures 1 and 2 back-pressure
turbine (i.e. a turbine in Which  represent schematically two different
plants all the steam is  withdrawn at an inter-  according  to the present
invention. 25 mediate point at a superatmospheric pres-   Referring to
Figure 1, there is shown a 70 sure, for use elsewhere) or a bleed-steam,
pipe 1 for conveying air to a filter 2 and condensation-type turbine (i.e.
a turbine in  on to a gas turbine plant formed by a which only part of the
steam is withdrawn  compressor 3, a combustion chamber 4 at
superatmospheric pressure at an inter-  (to which fuel may be fed in a pipe
14) 30 mediate point, the remainder continuing  and a turbine 5  coupled to
an electricity 75 its expansion in the turbine until becoming  generator 6
A pipe 11 for discharged ex- condensed) may be incorporated for pro- haust
gas leads from the turbine 5 to a ducing additional electric power. Such a
casing 7 which  contains a low-pressure turbine is fed by superheated steam
under steam generator 8 and optionally a generator 35 a high pressure,
which is produced at the  9 of high pressure steam (both generators 80
expense of part of the heat recovered from  being fed by preheated water
10). 



the exhaust gases discharged from the gas   The casing 7 is provided with a
discharge turbine. If it is desired to increase the pro- pipe 12 leading to
an exhaust 13; for dis- duction of both electric power and de- charging the
exhaust gas after having yielded 40 salinated water, the exhaust gas
discharged  to the steam generator(s) the heat contained 85 from the gas
turbine may be further heated  by the gas. by means of a burner inserted
downstream    Also present is a pipe 15 for conveying of the gas turbine
and  upstream of the inlet steam, produced in the low-pressure genera- for
the exhaust gas in the steam generator. tor 8 (generally at a pressure of
from 5 to 45  The plant according to the present inven-  15 atmospheres
absolute), to a desalinator 90    2                 .
1,550 741                          2 * 16, where it is used for heating
the, water. .also includes (a) a  high-pressure  steam to be desalinated.
Steam coming from the  generator and (b) a  back-pressure turbine 40
optional  high-pressure generator 9  (gener-  or a bleed-steam,
condensation-type turbine, ally at a  pressure of from 30 to 70 atmo-  the
arrangement of the plant being such 5 spheres absolute) is fed to a
bleed-steam, . that, in use, part of the heat contained in condensation
-type:: turbine 17 (which could     the exhaust gas discharged from  the
gas be replaced by a back-pressure turbine, in  turbine is used for the
production of high- 45 which the bleed steam is sent to the desali-
pressure  steam  which feeds  the  back- nator 16 through a pipe 18, with
condensa-  pressure turbine or bleed-steam, condensa- 10 tion taking place
in a condenser 19.      tion-type turbine, and the. steam from  the Figure
2 illustrates a modification of the  turbine is fed to the desalination
-installation. plant shown in Figure 1. Identical com-    3. A plant
according to claim 2. which 50 ponents are indicated by identical reference
also -includes a burner disposed downstream numerals. The plant of Figure 2
is provided  of  the gas turbine and upstream  of the 15 in pipe 11 with an
auxiliary burner 20 con- steam generator,  whereby the production of nected
to a fuel supply line 24 and a blower  electric power and/or of steam for
the de- 21. Such an auxiliary burner  permits the  salination can be
increased by further heat- 55 production of desalinated water and possibly
ing the exhaust gases discharged   from the of electric power,  even when
the gas turbine  gas turbine in the burner. 20 plant 3, 4, 5 is
inoperative.       -        4. A  plant substantially as hereinbefore In
addition, when the  gas turbine plant  described with reference  to, and as
illu- is in action, it permits an increase in the  strated in, Figure 1 or
Figure 2 of the 60 production of   electric power and concur-  accompanying
drawing. rently of desalinated water by further heat-   5. A  method of
concurrently producing 25 ing the exhaust gas discharged from the gas
electric power and desalinated water, when- turbine plant 3, 4, 5.
ever effected in a plant according to any WHAT WE CLAIM  IS:
preceding claim.                          65 1. A plant for the concurrent
production    *  HASELINE LAKE & CO. of electric power and desalinated
water, the'       Chartered Patent Agents, 30 plant comprising a  gas
turbo-alternator con-      28 Southampton Buildings, nected  to a
low-pressure steam generator,    Chancery Lane, London Wc2A  1AT, and a
desalination installation for heating                   and water to be
desalinated, the arrangement of           Temple Gate House,              -
the  plant being such that, in  use, exhaust            Temple Gate, 35 gas
discharged from the gas turbine is fed              Bristol BS1 6PT, to the
steam  generator to produce  steam         and which is fed to the
desalination installation.        9 Park Square, :.2. A plant according to
claim 1, which              Leeds LS1 2LH. 
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2 16, where it is used for heating the water  also includes (a) a
high-pressure steam to be desalinated. Steam coming from the  generator and
(b) a back-pressure turbine 40 optional high-pressure generator 9 (gener-
or a bleed-steam, condensation-type turbine, ally at a pressure of from 30
to 70 atmo- the arrangement of the plant being such 5 spheres absolute) is
fed to a bleed-steam, that, in use, part of the heat contained in
condensation-type turbine 17 (which could  the exhaust gas discharged from
the gas be replaced  by a back-pressure turbine, in  turbine is used for
the production of high- 45 which the bleed steam is sent to the desali-
pressure  steam  which feeds the back- nator 16 through a pipe 18, with
condensa- pressure turbine or bleed-steam, condensa- 10 tion taking place
in a condenser 19.    tion-type turbine, and the steam from the Figure 2
illustrates a modification of the  turbine is fed to the desalination
installation. plant shown in Figure 1. Identical com-   3. A plant
according to claim 2, which 50 ponents are indicated by identical reference
also includes a burner disposed downstream numerals. The plant of Figure 2
is provided  of the gas turbine and upstream  of the 15 in pipe 11 with an
auxiliary burner 20 con- steam generator, whereby the production of nected
to a fuel supply line 24 and a blower  electric power and/or of steam for
the de- 21. Such an auxiliary burner permits the  salination can be
increased by further heat- 55 production of desalinated water and possibly
ing the exhaust gases discharged from the of electric power, even when the
gas turbine  gas turbine in the burner. 20 plant 3, 4, 5 is inoperative.
4. A  plant substantially as hereinbefore In addition, when the gas turbine
plant described with reference to, and as illu- is in action, it permits an
increase in the  strated in, Figure 1 or Figure 2 of the 60 production of
electric power and concur- accompanying drawing. rently of desalinated
water by further heat-   5. A method of concurrently producing 25 ing the
exhaust gas discharged from the gas electric power and desalinated water,
when- turbine plant 3, 4, 5.                   ever effected in a plant
according to any WHAT WE CLAIM  IS:-                    preceding claim.
65 1. A plant for the concurrent production     HASELTINE LAKE & CO., of
electric power and desalinated water, the     Chartered Patent Agents, 30
plant comprising a gas turbo-alternator con-    28 Southampton Buildings,
nected to a low-pressure steam generator,    Chancery Lane, London WC2A
lAT, and a desalination installation for heating                and water
to be desalinated, the arrangement of        Temple Gate House, the plant
being such that, in use, exhaust            Temple Gate, 35 gas discharged
from the gas turbine is fed           Bristol BS1 6PT, to the steam
generator to produce steam                    and which is fed to the
desalination installation.        9 Park Square, 2. A plant according to
claim  1  which            Leeds LSI 2LH. Printed for Her Majesty's
Stationery Office by The Tweeddale Press Ltd., Berwick-upon-Tweed, 1979.
Published at the Patent Office, 25 Southampton Buildings, London, WC2A lAY,
from which copies may be obtained.    


