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Description

TECHNICAL FIELD

[0001] The present invention relates to a power control
device and a power control method, particularly to a pow-
er control device and a power control method for being
able to stably output power during autonomous output.

BACKGROUND ART

[0002] Nowadays, a solar power generation system
provided with a solar power generation panel and a stor-
age battery is in widespread use. In the solar power gen-
eration system, after DC voltage power generated by the
solar power generation panel is converted into AC volt-
age power by a power conditioner, the AC voltage power
is supplied to and consumed by a load, or returned to a
commercial power system and sold. The power is stably
supplied regardless of weather by recharging a storage
battery with the power generated by the solar power gen-
eration panel.
[0003] For example, Patent Document 1 discloses a
power conversion device that converts the DC voltage
power generated by the solar power generation panel
into the AC voltage power. Patent Document 2 discloses
a power conversion device that can detect a system volt-
age of a power system to switch between output voltages
of AC voltages of 100 V and 200 V. Further, US
2005/0006958 A1 discloses a grid-connected power sys-
tem including a primary power source, a DC/AC inverter
and a back-up power source which may be charged by
the primary power source. Specifically, an AC/DC con-
verter may convert the alternating current output from
the DC/AC inverter into direct current of appropriate volt-
age to charge the back-up power source.
[0004] When power outage is generated to stop supply
of the power from the commercial power system, the solar
power generation system becomes an autonomous op-
eration mode in which an autonomous operation is per-
formed independently of the commercial power system.
In the autonomous operation mode, the power generated
by the solar power generation panel or the power stored
in the storage battery is converted into the power of the
AC voltage of 100 V by the power conditioner and sup-
plied to the load.

Citation List

Patent Document

[0005]

Patent Document 1: Japanese Unexamined Patent
Publication No. 2002-142460
Patent Document 2: Japanese Unexamined Patent
Publication No. 2002-112461

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] However, in the solar power generation system,
the voltage of the power output from the solar power gen-
eration panel decreases largely when the power condi-
tioner makes a request to the solar power generation
panel to supply the excessively large power during the
autonomous output caused by the power outage. There-
fore, the power generated by the solar power generation
panel decreases temporarily significantly, and some-
times the power is hardly stably output.
[0007] The present invention has been devised to
solve the problems described above, and an object there-
of is to be able to stably output the power during the
autonomous output.

MEANS FOR SOLVING THE PROBLEM

[0008] The present invention is defined in the inde-
pendent claims 1 and 6.
[0009] In accordance with one aspect of the present
invention, a power control device includes: first conver-
sion means for converting DC voltage power into AC volt-
age power, the DC voltage power being output from pow-
er generation means for generating power using natural
energy; second conversion means for converting the AC
voltage power output from the first conversion means
into DC voltage power; and control means for controlling
output power of the second conversion means based on
a voltage value of the power output from the power gen-
eration means when supply of power from a system is
stopped.
[0010] In accordance with another aspect of the
present invention, a power control method for a power
control device including first conversion means for con-
verting DC voltage power into AC voltage power, the DC
voltage power being output from power generation
means for generating power using natural energy, and
second conversion means for converting the AC voltage
power output from the first conversion means into DC
voltage power, the power control method includes a step
of controlling output power of the second conversion
means based on a voltage value of the power output from
the power generation means when supply of power from
a system is stopped.
[0011] In one aspect of the present invention, the out-
put power of the second conversion means is controlled
based on the voltage value of the power output from the
power generation means when supply of power from the
system is stopped.

EFFECT OF THE INVENTION

[0012] According to one aspect of the present inven-
tion, the power can stably be output during the autono-
mous output.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

Fig. 1 is a block diagram illustrating a configuration
example of an energy controller according to a first
embodiment of the present invention.
Fig. 2 illustrates a power route during power outage.
Fig. 3 illustrates the power route during a normal
time.
Fig. 4 is a flowchart illustrating power control
processing in an autonomous operation mode.
Fig. 5 is a flowchart illustrating another piece of pow-
er control processing in the autonomous operation
mode.
Fig. 6 is a block diagram illustrating a configuration
example of an energy controller according to a sec-
ond embodiment of the present invention.
Fig. 7 is a block diagram illustrating a configuration
example of an energy controller according to a third
embodiment of the present invention.

MODE FOR CARRYING OUT THE INVENTION

[0014] Hereinafter, specific embodiments of the
present invention will be described in detail with refer-
ence to the drawings.
[0015] Fig. 1 is a block diagram illustrating a configu-
ration example of an energy controller according to a first
embodiment of the present invention.
[0016] Referring to Fig. 1, an energy controller 11 is
connected to a solar panel (not illustrated), and connect-
ed through a distribution panel 12 to a commercial power
system that supplies power of AC voltage of 200 V.
[0017] The energy controller 11 performs power con-
trol such that a battery 13 is recharged with the power
generated by the solar panel and the power supplied from
the commercial power system, and such that the power
generated by the solar panel and the power with which
the battery 13 is recharged is supplied to a load. The
energy controller 11 includes a normal operation mode
and an autonomous operation mode. The normal oper-
ation mode is an operation mode during a normal time
in which the power is supplied from the commercial power
system. The autonomous operation mode is an operation
mode during power outage in which the supply of the
power from the commercial power system is stopped.
The energy controller 11 supplies the power to the load
through the distribution panel 12 in the normal operation
mode, and supplies the power to the load connected to
an autonomous output outlet 14 in the autonomous op-
eration mode.
[0018] The energy controller 11 includes a solar panel
PCS (Power Conditioning System) 21, a battery PCS 22,
a charging AC/DC (Alternating Current/Direct Current)
converter 23, power monitors 25 and 26, an input/output
unit 27, and a controller 28.
[0019] In the energy controller 11, relays 31 and 32 are

connected in series with a wiring connecting the charging
AC/DC converter 23 and a circuit breaker 44 of the dis-
tribution panel 12. A relay 33 is connected to a wiring
connecting an autonomous operation output terminal of
the solar panel PCS 21 and a wiring connecting the relay
32 and the charging AC/DC converter 23. A relay 34 is
connected to a wiring connecting the battery PCS 22 and
a wiring connecting the relay 31 and the circuit breaker
44 of the distribution panel 12. A terminal 37 is provided
in a casing of the energy controller 11, and the autono-
mous operation output terminal of the battery PCS 22
and the autonomous output outlet 14 are connected to
each other through the terminal 37.
[0020] In the distribution panel 12, a terminal 41 is con-
nected to a power line of the commercial power system.
A wiring connected to the terminal 41 is connected to the
battery PCS 22 and the charging AC/DC converter 23
through an earth leakage breaker 42, a breaker part 43,
and the circuit breaker 44. The solar panel PCS 21 is
connected to the wiring connecting the terminal 41 and
the earth leakage breaker 42 through an earth leakage
breaker 45. The breaker part 43 includes plural breakers,
and the load such as an electric instrument in a house is
connected through the breakers.
[0021] The solar panel PCS 21 adjusts the power gen-
erated by the solar panel, converts the DC voltage power
generated by the solar panel into the AC voltage power,
and outputs the AC voltage power. For example, when
the energy controller 11 is in the normal operation mode,
the solar panel PCS 21 converts the power supplied from
the solar panel into the power of AC voltage of 200 V,
and supplies the power of AC voltage of 200 V to the
distribution panel 12. The power of AC voltage of 200 V
is supplied to the load which is connected to each breaker
of the breaker part 43 through the earth leakage breaker
45 and the earth leakage breaker 42, or returned to the
commercial power system through the earth leakage
breaker 45 and the terminal 41 to sell the electric power.
[0022] The solar panel PCS 21 includes the autono-
mous operation output terminal. When the controller 28
supplies a signal (hereinafter properly referred to as an
autonomous operation signal) issuing an instruction to
transfer to the autonomous operation mode, the solar
panel PCS 21 outputs the power of the AC voltage of 100
V from the autonomous operation output terminal. The
power output from the autonomous operation output ter-
minal of the solar panel PCS 21 is supplied to the charging
AC/DC converter 23 through the relay 33.
[0023] The battery PCS 22 converts the power accu-
mulated in the battery 13 into the AC voltage power, and
outputs the AC voltage power. For example, when the
energy controller 11 is in the normal operation mode, the
battery PCS 22 converts the power supplied from the
battery 13 into the power of the AC voltage of 200 V, and
supplies the power of the AC voltage of 200 V to the
distribution panel 12 through the relay 34. The power is
adjusted according to a consumed power at the load,
supplied only to the load connected to the breaker part
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43 through the circuit breaker 44, and prevented from
flowing out to the commercial power system.
[0024] The battery PCS 22 includes the autonomous
operation output terminal, and outputs the power of the
AC voltage of 100 V from the autonomous operation out-
put terminal when the controller 28 supplies the autono-
mous operation signal. The power output from the au-
tonomous operation output terminal of the battery PCS
22 is supplied through the terminal 37 to the load con-
nected to the autonomous output outlet 14.
[0025] The charging AC/DC converter 23 converts the
power of the AC voltage (100 V or 200 V) into the power
of the DC voltage suitable for the charging of the battery
13, and recharges the battery 13. For example, the charg-
ing AC/DC converter 23 checks a charging amount of
the battery 13, and recharges the battery 13 with the volt-
age controlled according to the charging amount. De-
pending on the charging amount of the battery 13, the
power output from the charging AC/DC converter 23 is
supplied to the battery PCS 22.
[0026] The power monitor 25 monitors the power input
to the charging AC/DC converter 23, and notifies the con-
troller 28 of the power amount (a current value A1 and a
voltage value V1). The power monitor 26 monitors the
power supplied from the commercial power system to
the distribution panel 12, and notifies the controller 28 of
the power amount (a current value A2 and a voltage value
V2). The charging AC/DC converter 23 notifies the con-
troller 28 of the power amount (a current value A3 and a
voltage value V3) of the power output from the charging
AC/DC converter 23.
[0027] The input/output unit 27 is an interface (for ex-
ample, a system I/O board) through which each part of
the energy controller 11 and the controller 28 conduct
communication with each other.
[0028] The controller 28 conducts communication with
each part of the energy controller 11 through the in-
put/output unit 27 to perform various kinds of control.
[0029] For example, when the controller 28 detects that
the supply of the power from the commercial power sys-
tem is stopped based on the power amount of which the
controller 28 is notified by the power monitor 26, namely,
when the controller 28 detects the power outage, the con-
troller 28 supplies an autonomous operation signal to the
solar panel PCS 21 and the battery PCS 22. At the same
time, the controller 28 turns off the relays 31 and 32 (an
opened state), and turns on the relay 33 (a connected
state).
[0030] For example, when detecting that the power is
recovered to start the supply of the power from the com-
mercial power system, the controller 28 supplies a signal
canceling the autonomous operation to the solar panel
PCS 21 and the battery PCS 22. At the same time, the
controller 28 turns on the relays 31 and 32, and turns off
the relay 33.
[0031] In the energy controller 11, the relays 31 and
32 are turned off while the relay 33 is turned on in the
autonomous operation mode, and the relays 31 and 32

are turned on while the relay 33 is turned off in the normal
operation mode. Thus, the relays 31 to 33 are constructed
as an exclusive circuit such that the relays 31 and 32 and
the relay 33 function exclusively between the turn-on and
the turn-off.
[0032] A power route of the energy controller 11 during
the power outage and the normal time will be described
below with reference to Figs. 2 and 3. Each power route
is expressed by a thick line in Figs. 2 and 3.
[0033] Fig. 2 illustrates the power route during the pow-
er outage.
[0034] As described above, when detecting that the
supply of the power from the commercial power system
is stopped based on the power amount of which the con-
troller 28 is notified by the power monitor 26, the controller
28 supplies the autonomous operation signal to the solar
panel PCS 21 and the battery PCS 22. At the same time,
the controller 28 turns off the relays 31 and 32 and turns
on the relay 33.
[0035] In response to the autonomous operation sig-
nal, the solar panel PCS 21 converts the DC voltage pow-
er supplied from the solar panel into the power of the AC
voltage of 100 V, and outputs the power of the AC voltage
of 100 V from the autonomous operation output terminal.
At this point, because the relay 33 is turned on, the power
output from the autonomous operation output terminal of
the solar panel PCS 21 is supplied to the charging AC/DC
converter 23 through the relay 33.
[0036] At this point, because the relays 31 and 32 are
turned off, the power output from the solar panel PCS 21
does not flow out onto the side of the distribution panel
12. Additionally, because the relays 31 and 32 are con-
nected in series with each other in the energy controller
11, even if one of the relays 31 and 32 cannot be turned
off due to breakdown, the other of the relays 31 and 32
can be turned off. The control can surely be performed
by connecting the relays 31 and 32 in series such that
the power is not output to the distribution panel 12.
[0037] The charging AC/DC converter 23 converts the
AC voltage power supplied from the solar panel PCS 21
into the DC voltage power, and supplies the DC voltage
power to the battery 13 or the battery PCS 22. Which one
of the battery 13 and the battery PCS 22 is supplied with
the power output from the charging AC/DC converter 23
is determined by the charging amount of the battery 13,
the consumed power amount of the load connected to
the autonomous output outlet 14 (that is, the power
amount output from the battery PCS 22).
[0038] In response to the autonomous operation sig-
nal, the battery PCS 22 converts the DC voltage power
supplied from the charging AC/DC converter 23 or the
DC voltage power stored in the battery 13 into the power
of the AC voltage of 100 V, and outputs the power of the
AC voltage of 100 V from the autonomous operation out-
put terminal. Therefore, the power output from the au-
tonomous operation output terminal of the battery PCS
22 is supplied to the load connected to the autonomous
output outlet 14.
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[0039] At this point, a user who senses the power out-
age turns off the earth leakage breaker 45, thereby elec-
trically disconnecting the solar panel PCS 21 and the
commercial power system from each other. Even if the
earth leakage breaker 45 is not turned off, in the auton-
omous operation mode, the solar panel PCS 21 does not
output the power to the terminal connected to the com-
mercial power system, and the power does not flow out
from the solar panel PCS 21 to the distribution panel 12.
[0040] Alternatively, a relay that is opened and closed
by the controller 28 is connected between the solar panel
PCS 21 and the earth leakage breaker 45, and the relay
may be turned off when the controller 28 detects the pow-
er outage. The controller 28 also turns off the relay 34 to
electrically disconnect the battery PCS 22 and the com-
mercial power system from each other.
[0041] Fig. 3 illustrates the power route in the normal
time.
[0042] For example, when detecting that the supply of
the power from the commercial power system is resumed
based on the power amount of which the controller 28 is
notified by the power monitor 26, the controller 28 sup-
plies the signal canceling the autonomous operation to
the solar panel PCS 21 and the battery PCS 22. At the
same time, the controller 28 turns on the relays 31 and
32, and turns off the relay 33. The controller 28 also turns
on the relay 34.
[0043] In response to the signal canceling the auton-
omous operation, the solar panel PCS 21 stops the power
output from the autonomous operation output terminal,
converts the DC voltage power supplied from the solar
panel into the power of the AC voltage of 200 V, and
supplies the power of the AC voltage of 200 V to the
distribution panel 12. Therefore, the power generated by
the solar panel is supplied to the load connected to the
breaker part 43 of the distribution panel 12. At this point,
the user who senses the power recovery turns on the
earth leakage breaker 45.
[0044] Even if the power of the AC voltage of 100 V is
output from the autonomous operation output terminal of
the solar panel PCS 21, the power of the AC voltage of
100 V and the power of the AC voltage of 200 V supplied
from the commercial power system are prevented from
flowing into the identical route because the relay 33 is
turned off.
[0045] The charging AC/DC converter 23 converts the
power of the AC voltage of 200 V supplied from the com-
mercial power system into the DC voltage power, and
supplies the DC voltage power to the battery 13.
[0046] In response to the signal canceling the auton-
omous operation, the battery PCS 22 converts the DC
voltage power supplied from the battery 13 into the power
of the AC voltage of 200 V, and supplies the power of
the AC voltage of 200 V to the distribution panel 12
through the relay 34. Therefore, the power stored in the
battery 13 is supplied to the load connected to the breaker
part 43 of the distribution panel 12.
[0047] As described above, in the energy controller 11,

the power route is switched during the power outage and
the normal time. Therefore, safety of a worker who re-
covers the power on the commercial power system side
can be ensured. The situation in which the power of the
AC voltage of 200 V and the power of the AC voltage of
100 V flow into the identical route is avoided, and the
breakdown considered to be generated by the situation
can be avoided.
[0048] The energy controller 11 is configured such that
the wiring for the power, which is generated by the solar
panel and converted into the AC voltage by the solar
panel PCS 21, differs clearly from the wiring for the pow-
er, which is stored in the battery 13 and converted into
the AC voltage by the battery PCS 22. Therefore, in the
energy controller 11, only the power generated by the
solar panel returns to the system, and the power stored
in the battery 13 can be prevented from returning to the
system.
[0049] For example, which one of the solar panel and
the battery outputs the power output from the inverter
cannot clearly be distinguished in the configuration of the
power conversion device disclosed in Patent Document
2. On the other hand, the energy controller 11 has the
configuration in which the power generated by the solar
panel can easily be distinguished from the power stored
in the battery 13. Accordingly, the energy controller 11
can be used without problem in an environment in which
the power from the power supply except the power gen-
erated by the solar panel is prohibited from returning to
the system.
[0050] Even in the power outage, the power can be
supplied to some extent without being influenced by a
change in weather because the energy controller 11 in-
cludes the battery 13.
[0051] When the energy controller 11 is in the auton-
omous operation mode, the controller 28 controls the
power output from the autonomous operation output ter-
minal of the charging AC/DC converter 23 (power control
in the autonomous operation mode) based on the voltage
value of the output power of the solar panel.
[0052] Fig. 4 is a flowchart illustrating processing per-
formed by the controller 28 in the power control in the
autonomous operation mode.
[0053] For example, the controller 28 detects the pow-
er outage based on the power amount of which the con-
troller 28 is notified by the power monitor 26 and outputs
the autonomous operation signal. Then the controller 28
starts the power control in the autonomous operation
mode.
[0054] In Step S11, the controller 28 performs the con-
trol so as to increase the output power of the charging
AC/DC converter 23, and the output power of the charg-
ing AC/DC converter 23 increases.
[0055] At this point, in order to correspond to the in-
crease in output power of the charging AC/DC converter
23, the solar panel PCS 21 makes a request to the solar
panel to increase the power with increasing power sup-
plied to the charging AC/DC converter 23 from the au-
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tonomous operation output terminal of the solar panel
PCS 21. Because the power input to the solar panel PCS
21 from the solar panel increases, the voltage value of
the output power of the solar panel decreases according
to a power generation characteristic of the solar panel.
[0056] In Step S12, the controller 28 conducts commu-
nication with the solar panel PCS 21 to acquire the volt-
age value of the output power of the solar panel, namely,
the voltage value of the power supplied from the solar
panel to the solar panel PCS 21.
[0057] In Step S13, the controller 28 determines
whether the voltage value of the output power of the solar
panel acquired in Step S12 is less than or equal to a first
reference voltage value.
[0058] When the controller 28 determines that the volt-
age value of the output power of the solar panel is not
less than or equal to the first reference voltage value in
Step S13, namely, when the controller 28 determines
that the voltage value of the output power of the solar
panel is greater than the first reference voltage value,
the processing returns to Step S11 and the similar pieces
of processing are repeated.
[0059] On the other hand, when the controller 28 de-
termines that the voltage value of the output power of the
solar panel is less than or equal to the first reference
voltage value in Step S13, the processing goes to Step
S14. That is, in this case, the voltage value of the output
power of the solar panel decreases to the first reference
voltage value or less by the increase in power that is input
to the solar panel PCS 21 in association with the increase
in output power of the charging AC/DC converter 23.
[0060] In Step S14, the controller 28 performs the con-
trol so as to decrease the output power of the charging
AC/DC converter 23, and the output power of the charg-
ing AC/DC converter 23 decreases.
[0061] Therefore, the solar panel PCS 21 makes the
request to the solar panel to decrease the power with
decreasing power supplied to the charging AC/DC con-
verter 23 from the autonomous operation output terminal
of the solar panel PCS 21. Because the power input to
the solar panel PCS 21 from the solar panel decreases,
the voltage value of the output power of the solar panel
increases according to the power generation character-
istic of the solar panel.
[0062] In Step S15, similarly to the processing in Step
S12, the controller 28 acquires the voltage value of the
output power of the solar panel.
[0063] In Step S16, the controller 28 determines
whether the voltage value of the output power of the solar
panel acquired in Step S15 is greater than or equal to a
second reference voltage value.
[0064] At this point, the second reference voltage value
is higher than the first reference voltage value, and the
first and second reference voltage values are previously
obtained in order to define a voltage range where the
solar panel stably outputs the power according to the
power generation characteristic of the solar panel.
[0065] When the controller 28 determines that the volt-

age value of the output power of the solar panel is not
greater than or equal to the first reference voltage value
in Step S16, namely, when the voltage value of the output
power of the solar panel is less than the first reference
voltage value, the processing returns to Step S14 and
the similar pieces of processing are repeated.
[0066] On the other hand, when the controller 28 de-
termines that the voltage value of the output power of the
solar panel is greater than or equal to the second refer-
ence voltage value in Step S16, the processing returns
to Step S11 and the similar pieces of processing are re-
peated. For example, the controller 28 ends the power
control in the autonomous operation mode when detect-
ing the power recovery based on the power amount of
which the controller 28 is notified by the power monitor 26.
[0067] As described above, in the autonomous oper-
ation mode, the controller 28 of the energy controller 11
controls the output voltage of the charging AC/DC con-
verter 23 such that the voltage value of the output power
of the solar panel falls within the range, which can stably
output the power and is defined by the first and second
reference voltage values. The power control can prevent
the solar panel PCS 21 from making such request that
the power generated by the solar panel decreases sig-
nificantly, and the instability of the power generated by
the solar panel can be prevented.
[0068] Accordingly, even in the power outage, the en-
ergy controller 11 can stably supply the power to the load
connected to the autonomous output outlet 14.
[0069] For example, in the case that the load is con-
nected to the autonomous output outlet 14, the input volt-
age of the battery PCS 22 increases with increasing out-
put power of the battery PCS 22, and the power is sup-
plied to the battery PCS 22 from the battery 13 and the
charging AC/DC converter 23. At this point, if there is no
the power output from the charging AC/DC converter 23,
the power is supplied to the battery PCS 22 from the
battery 13. On the other hand, in the case that the load
is not connected to the autonomous output outlet 14, the
power battery 13 is recharged with the power when the
output power of the charging AC/DC converter 23 is in-
creased.
[0070] Fig. 5 is a flowchart illustrating another piece of
processing performed by the controller 28 in the power
control in the autonomous operation mode.
[0071] In Step S21, the controller 28 performs the con-
trol so as to increase the output power of the charging
AC/DC converter 23 by a predetermined increasing
amount, and the output power of the charging AC/DC
converter 23 increases by a predetermined increasing
amount. Therefore, the solar panel PCS 21 makes the
request to the solar panel to increase the power, and the
voltage value of the output power of the solar panel de-
creases.
[0072] In Step S22, the controller 28 conducts the com-
munication with the solar panel PCS 21 to acquire the
voltage value of the output power of the solar panel.
[0073] In Step S23, the controller 28 determines
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whether the voltage value of the output power of the solar
panel acquired in Step S22 is less than or equal to a
reference voltage value. At this point, for example, the
reference voltage value is previously obtained such that
the maximum output power is obtained in the solar panel.
[0074] When the controller 28 determines that the volt-
age value of the output power of the solar panel is not
less than or equal to the reference voltage value in Step
S23, namely, when the controller 28 determines that the
voltage value of the output power of the solar panel is
greater than the reference voltage value, the processing
returns to Step S21 and the similar pieces of processing
are repeated.
[0075] On the other hand, when the controller 28 de-
termines that the voltage value of the output power of the
solar panel is less than or equal to the reference voltage
value in Step S23, the processing goes to Step S24.
[0076] In Step S24, the controller 28 performs the con-
trol so as to decrease the output power of the charging
AC/DC converter 23 according to the increasing amount
increased in the preceding Step S21, and the output pow-
er of the charging AC/DC converter 23 returns by the
amount identical to the increasing amount.
[0077] After the processing in Step S24, the processing
returns to Step S22 and the similar pieces of processing
are repeated. For example, the controller 28 ends the
power control in the autonomous operation mode when
detecting the power recovery based on the power amount
of which the controller 28 is notified by the power monitor
26.
[0078] As described above, in the autonomous oper-
ation mode, the controller 28 of the energy controller 11
controls the output power of the charging AC/DC con-
verter 23 such that the voltage value of the output power
of the solar panel follows the voltage value at which the
maximum power can be output. The power control can
prevent the solar panel PCS 21 from making such request
that the power generated by the solar panel decreases
significantly, and the instability of the power generated
by the solar panel can be prevented.
[0079] Accordingly, even in the power outage, the en-
ergy controller 11 can stably supply the power to the load
connected to the autonomous output outlet 14.
[0080] In addition to the control of the output power of
the charging AC/DC converter 23 based on the voltage
value of the output power of the solar panel, the controller
28 may feed back the current value or the voltage value
of the power output from the autonomous operation out-
put terminal of the solar panel PCS 21 to control the out-
put power of the charging AC/DC converter 23. The pow-
er can more stably be supplied to the load connected to
the autonomous output outlet 14.
[0081] Fig. 6 is a block diagram illustrating a configu-
ration example of an energy controller according to a
second embodiment of the present invention.
[0082] Referring to Fig. 6, similarly to the energy con-
troller 11 in Fig. 1, an energy controller 11 A is connected
to the solar panel (not illustrated), and connected through

the distribution panel 12 to the commercial power system
that supplies the power of the AC voltage of 200 V.
[0083] The configuration of the energy controller 11 A
is identical to that of the energy controller 11 in Fig. 1 in
that the energy controller 11 A includes the solar panel
PCS 21, the power monitors 25 and 26, the input/output
unit 27, the controller 28, and the relays 31 to 33, and
the detailed description of the energy controller 11A is
omitted. That is, the configuration of the energy controller
11A differs from that of the energy controller 11 in that
the energy controller 11 A includes a bidirectional AC/DC
converter 23A.
[0084] The bidirectional AC/DC converter 23A con-
verts the AC voltage power supplied through the distri-
bution panel 12 into the DC voltage power, and supplies
the DC voltage power to the battery 13 to recharge the
battery 13. During the normal time, the bidirectional
AC/DC converter 23A converts the DC voltage power
supplied from the battery 13 into the AC voltage power,
and supplies the AC voltage power through the distribu-
tion panel 12 to the load connected to each breaker of
the breaker part 43. During the power outage, the bidi-
rectional AC/DC converter 23A supplies the AC voltage
power, into which the DC voltage power supplied from
the battery 13 is converted, or the AC voltage power sup-
plied from the autonomous operation output terminal of
the solar panel PCS 21 to the load connected to the au-
tonomous output outlet 14.
[0085] That is, the bidirectional AC/DC converter 23A
is configured to have both the functions of the battery
PCS 22 and the charging AC/DC converter 23 in Fig. 1.
[0086] In the energy controller 11 A, when the power
outage is detected, the controller 28 also performs the
power control in the autonomous operation mode (the
pieces of processing of the flowchart in Fig. 4 or 5). That
is, the controller 28 controls the power output from the
autonomous operation output terminal of the bidirectional
AC/DC converter 23A based on the voltage value of the
output power of the solar panel.
[0087] Not only the energy controller 11 A can prevent
the instability of the power generated by the solar panel
similarly to the energy controller 11 in Fig. 1, but also the
bidirectional AC/DC converter 23A has both the functions
of the battery PCS 22 and the charging AC/DC converter
23 in Fig. 1 to be able to achieve simplification and down-
sizing of the device.
[0088] Fig. 7 is a block diagram illustrating a configu-
ration example of an energy controller according to a
third embodiment of the present invention.
[0089] Referring to Fig. 7, similarly to the energy con-
troller 11 in Fig. 1, an energy controller 11 B is connected
to the solar panel (not illustrated), and connected through
the distribution panel 12 to the commercial power system
that supplies the power of the AC voltage of 200 V.
[0090] The energy controller 11 B includes each block
included in the energy controller 11 in Fig. 1, and the
detailed description of the block is omitted. The energy
controller 11 B further includes relays 51 and 52.
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[0091] In the energy controller 11 B, the relay 51 is
connected to the wiring connecting the terminal 37 and
the autonomous output outlet 14. The relay 52 is con-
nected to the wiring connecting the relay 51 and the au-
tonomous output outlet 14 and the wiring connecting the
breaker part 43 and the circuit breaker 44 of the distribu-
tion panel 12.
[0092] The relays 51 and 52 are constructed as the
exclusive circuit so as to be turned on and turned off
through the input/output unit 27 under the control of the
controller 28. That is, the relays 51 and 52 are configured
such that the relay 51 is turned on while the relay 52 is
turned off, and such that the relay 51 is turned off while
the relay 52 is turned on.
[0093] In the energy controller 11 B having the above
configuration, the controller 28 performs the control such
that the relay 51 is turned off while the relay 52 is turned
on in the normal operation mode. On the other hand, the
controller 28 performs the control such that the relay 51
is turned on while the relay 52 is turned off in the auton-
omous operation mode.
[0094] Accordingly, in the energy controller 11B, the
power is supplied to the autonomous output outlet 14
through the distribution panel 12 during the normal time,
and the power is supplied to the autonomous output outlet
14 through the autonomous operation output terminal of
the battery PCS 22 during the power outage. That is, in
both the normal time and the power outage, the energy
controller 11 B can supply the power to the load connect-
ed to the autonomous output outlet 14.
[0095] The controller 28 also includes a CPU (Central
Processing Unit), a ROM (Read Only Memory), a RAM
(Random Access Memory), a flash memory (for example,
an EEPROM (Electronically Erasable and Programma-
ble Read Only Memory)), and a program stored in the
ROM or the flash memory is loaded on the RAM and
executed, thereby performing the power control. Not only
the program executed by the CPU is previously stored
in the ROM and the flash memory, but also the program
can properly be downloaded to the flash memory and
updated.
[0096] Each piece of processing in the flowchart is not
necessarily performed in the sequence of the flowchart,
some of the pieces of processing are concurrently or in-
dependently performed (for example, parallel processing
and processing performed by an object). The program
may be executed by one CPU or executed in a distributed
manner by plural CPUs.
[0097] The power generation system in which the solar
power generation panel is used as the power generation
means is described in the embodiments. However, in ad-
dition to the solar power generation panel, the technology
of the present invention can be applied to power gener-
ation systems, such as wind-power generation, in which
the power generation means for generating the power
using the natural energy is used.
[0098] The present invention is not limited to the em-
bodiments, but various changes can be made without

departing from the scope of the present invention as de-
fined in the appended claims.

DESCRIPTION OF SYMBOLS

[0099]

11 energy controller
12 distribution panel
13 battery
14 autonomous output outlet
21 solar panel PCS
22 battery PCS
23 charging AC/DC converter
25, 26 power monitors
27 input/output unit
28 controller
31 - 34 relays
37 terminal
41 terminal
42 earth leakage breaker
43 breaker part
44 circuit breaker
45 earth leakage breaker

Claims

1. A power control device (11, 11A, 11B) comprising:

first conversion means (21) for converting DC
voltage power into AC voltage power, the DC
voltage power being output from power gener-
ation means for generating power using natural
energy;
second conversion means (23, 23A) for convert-
ing the AC voltage power output from the first
conversion means (21) into DC voltage power;
and
characterized in that the power control device
(11, 11A, 11B) further comprises control means
(28) for controlling the DC voltage power output
from the second conversion means (23, 23A)
based on a voltage value of the power output
from the power generation means when supply
of power from a system is stopped,
wherein the control means (28) controls the DC
voltage power output from the second conver-
sion means (23, 23A) such that the voltage value
of the power output from the power generation
means falls within a range defined by a first ref-
erence voltage value and a second reference
voltage value.

2. The power control device (11, 11A, 11B) according
to claim 1, wherein the control means (28) decreases
the DC voltage power output from the second con-
version means (23, 23A) when the voltage value of
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the power output from the power generation means
is less than or equal to the first reference voltage
value, and the control means (28) increases the DC
voltage power output from the second conversion
means (23, 23A) when the voltage value of the power
output from the power generation means is greater
than or equal to the second reference voltage value,
the second reference voltage value being greater
than the first reference voltage value.

3. The power control device (11, 11A, 11B) according
to claim 1 or 2, further comprising third conversion
means (22, 23A) for converting the DC voltage power
output from the second conversion means (23, 23A)
or power accumulated in accumulation means (13)
into the AC voltage power and supplying the AC volt-
age power to a load, the accumulation means (13)
accumulating the DC voltage power output from the
second conversion means (23, 23A),
wherein the third conversion means (22, 23A) out-
puts the AC voltage power from an output terminal
connected to an autonomous output outlet (14) when
the supply of the power from the system is stopped.

4. The power control device (11, 11A, 11B) according
to claim 3, wherein the second conversion means
(23A) and the third conversion means (23A) are in-
tegrally constructed.

5. The power control device (11, 11A, 11B) according
to claim 3, wherein the power from the output termi-
nal of the third conversion means (22, 23A) and the
power from the system are exclusively switched to
be supplied to the autonomous output outlet (14).

6. A power control method for a power control device
(11, 11A, 11B) including first conversion means (21)
for converting DC voltage power into AC voltage
power, the DC voltage power being output from pow-
er generation means for generating power using nat-
ural energy, and second conversion means (23, 23A)
for converting the AC voltage power output from the
first conversion means (21) into DC voltage power,
characterized in that the power control method
comprises:

a step of controlling the DC voltage power output
from the second conversion means (23, 23A)
based on a voltage value of the power output
from the power generation means when supply
of power from a system is stopped,
wherein the DC voltage power output from the
second conversion means (23, 23A) is control-
led such that the voltage value of the power out-
put from the power generation means falls within
a range defined by a first reference voltage value
and a second reference voltage value.

Patentansprüche

1. Leistungssteuerungsvorrichtung (11,11A,11B) auf-
weisend:

erste Umwandlungsmittel (21) zur Umwandlung
einer Gleichspannung in eine Wechselspan-
nung, wobei die Gleichspannung von Energie-
erzeugungsmitteln zur Erzeugung von Energie
unter Verwendung natürlicher Energie ausge-
geben wird;
zweite Umwandlungsmittel (23,23A) zur Um-
wandlung der Wechselspannung, die von den
ersten Umwandlungsmitteln (21) ausgegeben
wird, in eine Gleichspannung; und
dadurch gekennzeichnet, dass die Leistungs-
steuerungsvorrichtung (11,11A, 11B) weiterhin
Steuerungsmittel (28) zur Steuerung der von
den zweiten Umwandlungsmitteln (23,23A)
ausgegebenen Gleichspannung beruhend auf
einem Spannungswert der Energieausgabe der
Energieerzeugungsmittel, wenn die Energiever-
sorgung durch eine Einrichtung gestoppt ist,
aufweist,
wobei die Steuerungsmittel (28) die von den
zweiten Umwandlungsmitteln (23,23 A) ausge-
gebene Gleichspannung derart steuert, dass
der Spannungswert der Energieausgabe der
Energieerzeugungsmittel in einen Bereich fällt,
der durch einen ersten Referenzspannungswert
und einen zweiten Referenzspannungswert de-
finiert ist.

2. Leistungssteuerungsvorrichtung (11,11A,11B) ge-
mäß Anspruch 1, wobei die Steuerungsmittel (28)
die Gleichspannungsausgabe der zweiten Um-
wandlungsmittel (23,23A) vermindert, wenn der
Spannungswert der Energieausgabe der Energieer-
zeugungsmittel geringer ist als oder gleich dem ers-
ten Referenzspannungswert ist, und die Steue-
rungsmittel (28) die Gleichspannungsausgabe der
zweiten Umwandlungsmittel (23,23A) erhöht, wenn
der Spannungswert der Energieausgabe der Ener-
gieerzeugungsmittel größer ist als oder gleich dem
zweiten Referenzspannungswert ist, wobei der
zweite Referenzspannungswert größer ist als der
erste Referenzspannungswert.

3. Leistungssteuerungsvorrichtung (11,11A,11B) ge-
mäß Anspruch 1 oder 2, weiterhin aufweisend dritte
Umwandlungsmittel (22,23A) zur Umwandlung der
Gleichspannungsausgabe der zweiten Umwand-
lungsmittel (23,23A) oder von in Akkumulationsmit-
tel (13) akkumulierter Energie in die Wechselspan-
nung und zur Versorgung einer Last mit der Wech-
selspannung, wobei die Akkumulationsmittel (13)
die Gleichspannungsenergieausgabe der zweiten
Umwandlungsmittel (23,23A) akkumulieren,
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wobei die dritten Umwandlungsmittel (22,23A) die
Wechselspannung an einem Ausgabeanschluss
ausgeben, der an einen autonomen Ausgabeaus-
gang (14) angeschlossen ist, wenn die Energiever-
sorgung der Einrichtung gestoppt ist.

4. Leistungssteuerungsvorrichtung (11,11A,11B) ge-
mäß Anspruch 3, wobei die zweiten Umwandlungs-
mittel (23A) und die dritten Umwandlungsmittel
(23A) ineinander integriert ausgebildet sind.

5. Leistungssteuerungsvorrichtung (11,11A,11B) ge-
mäß Anspruch 3, wobei die Energie des Ausgabe-
anschlusses der dritten Umwandlungsmittel
(22,23A) und die Energie der Einrichtung aus-
schließlich geschaltet werden, um an den autono-
men Ausgabeausgang (14) gegeben zu werden.

6. Leistungssteuerungsverfahren für eine Leistungs-
steuerungsvorrichtung (11,11A, 11B), die erste Um-
wandlungsmittel (21) zur Umwandlung einer Gleich-
spannung in eine Wechselspannung, wobei die
Gleichspannung von Energieerzeugungsmitteln zur
Erzeugung von Energie unter Verwendung natürli-
cher Energie ausgegeben wird, und zweite Um-
wandlungsmittel (23,23A) zur Umwandlung der
Wechselspannung, die von den ersten Umwand-
lungsmitteln (21) ausgegeben wird, in eine Gleich-
spannung aufweist, dadurch gekennzeichnet,
dass das Leistungssteuerungsverfahren aufweist:

einen Schritt der Steuerung der von den zweiten
Umwandlungsmitteln (23,23A) ausgegebenen
Gleichspannung beruhend auf einem Span-
nungswert der Energieausgabe der Energieer-
zeugungsmittel, wenn die Energieversorgung
durch eine Einrichtung gestoppt ist,
wobei die von den zweiten Umwandlungsmitteln
(23,23A) ausgegebene Gleichspannung derart
gesteuert wird, dass der Spannungswert der En-
ergieausgabe der Energieerzeugungsmittel in
einen Bereich fällt, der durch einen ersten Re-
ferenzspannungswert und einen zweiten Refe-
renzspannungswert definiert ist.

Revendications

1. Dispositif de régulation de puissance (11, 11A, 11B)
comprenant :

des premiers moyens de conversion (21) pour
convertir une puissance à tension continue en
une puissance à tension alternative, la puissan-
ce à tension continue étant produite à partir de
moyens de génération de puissance destinés à
générer une puissance au moyen d’énergie
naturelle ;

des deuxièmes moyens de conversion (23, 23A)
pour convertir la puissance à tension alternative
produite à partir des premiers moyens de con-
version (21) en puissance à tension continue ; et
caractérisé en ce que le dispositif de régulation
de puissance (11, 11A, 11B) comprend en outre
des moyens de régulation (28) pour réguler la
puissance à tension continue produite à partir
des seconds moyens de conversion (23, 23A)
sur la base d’une valeur de tension de la puis-
sance produite à partir des moyens de généra-
tion de puissance lorsque l’alimentation en puis-
sance à partir d’un système est interrompue,
dans lequel les moyens de régulation (28) régu-
lent la puissance à tension continue produite à
partir des deuxièmes moyens de conversion
(23, 23A) de telle sorte que la valeur de tension
de la puissance produite à partir des moyens de
génération de puissance se trouve dans une pla-
ge définie par une première valeur de tension
de référence et une seconde valeur de tension
de référence.

2. Dispositif de régulation de puissance (11, 11A, 11B)
selon la revendication 1, dans lequel les moyens de
régulation (28) réduisent la puissance à tension con-
tinue produite à partir des seconds moyens de con-
version (23, 23A) lorsque la valeur de tension de la
puissance produite à partir des moyens de généra-
tion de puissance est inférieure ou égale à la pre-
mière valeur de tension de référence, et les moyens
de régulation (28) augmentent la puissance à ten-
sion continue produite à partir des deuxièmes
moyens de conversion (23, 23A) lorsque la valeur
de tension de la puissance produite à partir des
moyens de génération de puissance est supérieure
ou égale à la seconde valeur de tension de référen-
ce, la seconde valeur de tension de référence étant
supérieure à la première valeur de tension de réfé-
rence.

3. Dispositif de régulation de puissance (11, 11A, 11B)
selon la revendication 1 ou 2, comprenant en outre
des troisièmes moyens de conversion (22, 23A) pour
convertir la puissance à tension continue produite à
partir des seconds moyens de conversion (23, 23A)
ou la puissance accumulée dans des moyens d’ac-
cumulation (13) en la puissance à tension alternative
et fournir la puissance à tension alternative à une
charge, les moyens d’accumulation (13) accumulant
la puissance à tension continue produite à partir des
deuxièmes moyens de conversion (23, 23A),
dans lequel les troisièmes moyens de conversion
(22, 23A) produisent la puissance à tension alterna-
tive à partir d’un terminal de production connecté à
une sortie de production autonome (14) lorsque l’ali-
mentation en puissance à partir du système est in-
terrompue.
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4. Dispositif de régulation de puissance (11, 11A, 11B)
selon la revendication 3, dans lequel les deuxièmes
moyens de conversion (23A) et les troisièmes
moyens de conversion (23A) sont construits d’un
seul tenant.

5. Dispositif de régulation de puissance (11, 11A, 11B)
selon la revendication 3, dans lequel la puissance
provenant du terminal de production des troisièmes
moyens de conversion (22, 23A) et la puissance pro-
venant du système sont exclusivement commutées
pour être fournies à une sortie de production auto-
nome (14).

6. Méthode de régulation de puissance pour un dispo-
sitif de régulation de puissance (11, 11A, 11B) in-
cluant des premiers moyens de conversion (21) pour
convertir une puissance à tension continue en une
puissance à tension alternative, la puissance à ten-
sion continue étant produite à partir de moyens de
génération de puissance destinés à générer une
puissance au moyen d’énergie naturelle, et des
deuxièmes moyens de conversion (23, 23A) pour
convertir la puissance à tension alternative produite
à partir des premiers moyens de conversion (21) en
puissance à tension continue, caractérisée en ce
que la méthode de régulation de puissance
comprend :

une étape de régulation de la puissance à ten-
sion continue produite à partir des deuxièmes
moyens de conversion (23, 23A) sur la base
d’une valeur de tension de la puissance produite
à partir des moyens de génération de puissance
lorsque l’alimentation en puissance à partir d’un
système est interrompue,
dans laquelle la puissance à tension continue
produite à partir des deuxièmes moyens de con-
version (23, 23A) est régulée de telle sorte que
la valeur de tension de la puissance produite à
partir des moyens de génération de puissance
se trouve dans une plage définie par une pre-
mière valeur de tension de référence et une se-
conde valeur de tension de référence.

19 20 



EP 2 670 015 B1

12



EP 2 670 015 B1

13



EP 2 670 015 B1

14



EP 2 670 015 B1

15



EP 2 670 015 B1

16



EP 2 670 015 B1

17



EP 2 670 015 B1

18



EP 2 670 015 B1

19

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 20050006958 A1 [0003]
• JP 2002142460 A [0005]

• JP 2002112461 A [0005]


	bibliography
	description
	claims
	drawings
	cited references

