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(54) POWER GENERATION SYSTEM

(67) A power generation system comprises a diesel
generator, a binary generating equipment including an
evaporator, an expander, a binary generator, a condens-
er, and a pump, a connection line connecting an output
of the binary generator to an output of the diesel gener-

ator, a connection switch disposed on the connection
line, and a controller, wherein the controller, upon receipt
of an abnormal signal indicating an abnormal output of
the binary generator, opens the connection switch.
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Description
Background of the Invention
Field of the Invention

[0001] The present invention relates to a power gen-
eration system.

Background Art

[0002] Conventionally, there are known power gener-
ation systems comprising a diesel generator, and a bi-
nary generating equipment including a binary generator.
For example, Japanese Unexamined Patent Publication
No. 2013-92144 (hereinafter, referred to as "Patent Doc-
ument 1") discloses a power generation system compris-
ing a generator (diesel generator) for generating power
using a diesel engine as a driving source, and a power
generation cycle for generating power using a binary cy-
cle (heat engine). The power generation cycle includes
an evaporator for evaporating a working medium, an ex-
pander for expanding the working medium flowing from
the evaporator, a binary generator connected to the ex-
pander, a condenser for condensing the working medium
flowing from the expander, and a pump for feeding the
working medium flowing from the condenser to the evap-
orator.

[0003] In such a power generation system as shown
in Patent Document 1, there is a case where an output
of the binary generator is connected to an output system
of the diesel generator. In this case, there is a possibility
that the output system (voltage) of the diesel generator
may fluctuate when an abnormal output of the binary gen-
erator occurs.

Summary of the Invention

[0004] An object of the present invention is to provide
a power generation system capable of suppressing in-
stability of an output system of a diesel generator when
an abnormal output of a binary generator occurs.
[0005] A power generation system according to an as-
pect of the present invention comprises: a diesel gener-
ator; a binary generating equipment including an evap-
orator for evaporating a working medium, an expander
for expanding the working medium flowing from the evap-
orator, a binary generator connected to the expander, a
condenser for condensing the working medium flowing
from the expander, and a pump for feeding the working
medium flowing from the condenser to the evaporator; a
connection line connecting an output of the binary gen-
erator to an output of the diesel generator; a connection
switch disposed on the connection line; and a controller,
wherein the controller, upon receipt of an abnormal signal
indicating an abnormal output of the binary generator,
opens the connection switch.

[0006] These and other objects, features and advan-
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tages of the presentinvention will become more apparent
uponreading the following detailed description along with
the accompanying drawings.

Brief Description of the Drawings

[0007] FIG. 1isaschematic diagram of a configuration
of a power generation system according to an embodi-
ment of the present invention.

Detailed Description of the Preferred Embodiments
of the Invention

[0008] A powergeneration system according to an em-
bodiment of the present invention will be described with
reference to FIG. 1.

[0009] As shown in FIG. 1, the present power gener-
ation system comprises a diesel generator 10, a binary
generating equipment 20 including a binary generator
23, aconnectionline 31, aconnection switch S1, abranch
line 32, a branch switch S2, a resistor R, and a controller
40. The power generation system is mounted on avessel.
[0010] Thediesel generator 10 includes an output con-
nected to an in-vessel system. In other words, the diesel
generator 10 supplies electric power to a load disposed
in the vessel. In the present embodiment, a rated power
ofthe diesel generator 10 is equal to or less than 1000kW.
[0011] The binary generating equipment 20 includes
an evaporator 21, an expander 22, the binary generator
23, a condenser 24, a pump 25, and a circulation flow
channel 26 connecting the evaporator 21, the expander
22, the condenser 24, and the pump 25 in this order.
[0012] The evaporator 21 performs heat exchange be-
tween a working medium and a heating medium (such
as vapor generated in the vessel) to thereby evaporate
the working medium.

[0013] The expander 22 is disposed on a portion of the
circulation flow channel 26 that is downstream of the
evaporator 21. The expander 22 expands the working
medium in the form of gas flowing from the evaporator
21. In the present embodiment, a positive displacement
screw expander is used as the expander 22, which in-
cludes a rotor rotationally driven by expansion energy of
the gaseous working medium.

[0014] The binary generator 23 is connected to the ex-
pander 22. Specifically, the binary generator 23 includes
arotary shaft (not shown) connected to the rotor, a mover
secured to the rotary shaft, and a stator arranged around
the mover. The rated power of the binary generator 23
is smaller than a rated power of the diesel generator. For
example, the rated power of the binary generator 23 is
100kW.

[0015] The condenser 24 is disposed on a portion of
the circulation flow channel 26 that is downstream of the
expander 22. The condenser 24 performs heat exchange
between the working medium flowing from the expander
22 and a cooling medium (such as seawater) to thereby
condense the working medium.
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[0016] The pump 25is disposed on a portion (a portion
between the condenser 24 and the evaporator 21) of the
circulation flow channel 26 that is downstream of the con-
denser 24. The pump 25 feeds the working medium in
the form of liquid flowing from the condenser 24 to the
evaporator 21 at a predetermined pressure.

[0017] The connection line 31 connects an output of
the binary generator 23 to the output of the diesel gen-
erator 10. In other words, both an output of the diesel
generator 10 and an output of the binary generator 23
are supplied to the load disposed in the vessel.

[0018] The connection switch S1 is disposed on the
connection line 31. The connection switch S1 permits or
inhibits merging of the output of the binary generator 23
into the output of the diesel generator 10.

[0019] The branch line 32 branches from the connec-
tion line 31. The branch switch S2 and the resistor R are
disposed on the branch line 32. The branch switch S2
permits input of or cut off the output of the binary gener-
ator 23 to the resistor R. As shown in FIG. 1, when the
binary generating equipment 20 operates normally, the
connection switch S1 is closed and the branch switch S2
is open.

[0020] The controller 40, upon receipt of an abnormal
signal indicating an abnormal output of the binary gen-
erator 23, opens the connection switch S1 and closes
the branch switch S2. In the present embodiment, the
controller 40 further stops the binary generator 23 upon
the receipt of the abnormal signal.

[0021] The abnormal signal is transmitted to the con-
troller 40 when the rotary shaft of the binary generator
23 rotates at an excessive speed, when the temperature
of the binary generator 23 exceeds a reference value,
and when a converter of the binary generator 23 detects
an excessive voltage or an excessive current, for exam-
ple.

[0022] As described above, in the present power gen-
eration system, the connection switch S1 disposed on
the connection line 31 is opened (i.e. the connection line
31 is cut off) when an abnormal output of the binary gen-
erator 23 occurs. This makes it possible to suppress in-
stability of an output system of the diesel generator 10
when an abnormal output of the binary generator 23 oc-
curs.

[0023] Further, the controller 40, upon receipt of the
abnormal signal, opens the connection switch S1 and
closes the branch switch S2. Consequently, power gen-
erated by the binary generator 23 when an abnormal out-
put of the binary generator 23 occurs is effectively con-
sumed at the resistor R connected to the branch line 32,
without reaching an output line of the diesel generator 10.
[0024] Further, the controller 40 stops the binary gen-
erator 23 upon the receipt of the abnormal signal, which
makes it possible to gradually reduce power generated
by the binary generator 23 during a period after the re-
ceipt of the abnormal signal by the controller 40 and be-
fore the stop of the binary generator 23. This makes it
possible to prevent an increase in size of the resistor R.
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[0025] The embodiment described above is now sum-
marized.
[0026] A power generation system according to the

present embodiment comprises: a diesel generator; a
binary generating equipment including an evaporator for
evaporating a working medium, an expander for expand-
ing the working medium flowing from the evaporator, a
binary generator connected to the expander, a condens-
er for condensing the working medium flowing from the
expander, and a pump for feeding the working medium
flowing from the condenser to the evaporator; a connec-
tion line connecting an output of the binary generator to
an output of the diesel generator; a connection switch
disposed onthe connection line; and a controller, wherein
the controller, upon receipt of an abnormal signal indi-
cating an abnormal output of the binary generator, opens
the connection switch.

[0027] In the present power generation system, the
connection switch disposed on the connection line is
opened (i.e. the connection line is cut off) when an ab-
normal output of the binary generator occurs. This makes
it possible to suppress instability of an output system of
the diesel generator when an abnormal output of the bi-
nary generator occurs.

[0028] In the above-described power generation sys-
tem, it is preferred to further comprise: a branch line
branching from the connection line; a branch switch dis-
posed on the branch line; and a resistor connected to the
branch line, and that the controller, upon the receipt of
the abnormal signal, opens the connection switch and
closes the branch switch.

[0029] This configuration allows power generated by
the binary generator when an abnormal output of the bi-
nary generator occurs, to be effectively consumed at the
resistor connected to the branch line, without reaching
an output line of the diesel generator.

[0030] Further, it is preferred that the controller, upon
the receipt of the abnormal signal, opens the connection
switch, closes the branch switch, and stops the binary
generator.

[0031] This configuration makes it possible, when an
abnormal output of the binary generator occurs, to grad-
ually reduce the output of the binary generator. This
makes it possible to prevent an increase in size of the
resistor.

[0032] Further, in the above-described power genera-
tion system, it is preferred that the output of the diesel
generator and the output of the binary generator are con-
nected to a load disposed in a vessel, that a rated power
of the diesel generator is equal to or less than 1000kW,
and that a rated power of the binary generator is smaller
than the rated power of the diesel generator.

[0033] This configuration makes it possible, even in
the system (small system mounted in the vessel) in which
the rated power of the diesel generator is equal to or less
than 1000kW, to effectively suppress instability of the
output system of the diesel generator when an abnormal
output of the binary generator occurs.
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[0034] A power generation system comprises a diesel the output of the diesel generator and the output
generator, a binary generating equipment including an of the binary generator are connected to a load
evaporator, an expander, a binary generator, a condens- disposed in a vessel;

er, and a pump, a connection line connecting an output arated power of the diesel generator is equal to
of the binary generator to an output of the diesel gener- 5 or less than 1000kW; and

ator, a connection switch disposed on the connection a rated power of the binary generator is smaller
line, and a controller, wherein the controller, upon receipt than the rated power of the diesel generator.

of an abnormal signal indicating an abnormal output of

the binary generator, opens the connection switch.
10

Claims

1. A power generation system, comprising:
15
a diesel generator;
a binary generating equipment including

an evaporator for evaporating a working
medium, 20
an expander for expanding the working me-
dium flowing from the evaporator,

a binary generator connected to the ex-
pander,

a condenser for condensing the working 25
medium flowing from the expander, and

a pump for feeding the working medium
flowing from the condenser to the evapora-

tor;

30
a connection line connecting an output of the
binary generator to an output of the diesel gen-
erator;
a connection switch disposed on the connection
line; and 35
a controller, wherein
the controller, upon receipt of an abnormal sig-
nal indicating an abnormal output of the binary
generator, opens the connection switch.

40

2. The power generation system according to claim 1,
further comprising:

abranchline branching from the connection line;
abranch switch disposed onthe branchline;and 45
a resistor connected to the branch line, wherein

the controller, upon the receipt of the abnormal
signal, opens the connection switch and closes

the branch switch.

50
3. The power generation system according to claim 2,
wherein
the controller, upon the receipt of the abnormal sig-
nal, opens the connection switch, closes the branch
switch, and stops the binary generator. 55

4. The power generation system according to any one
of claims 1 to 3, wherein:
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