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(567)  Accuracy of a determination whether a power
conditioner (10) is started up is improved.

The power conditioner includes a start-up determi-
nation unit (106) and a cutoff controller (104). The start-
up determination unit determines whether a startable
power is obtained from a power supply (200) by causing
a controller (102) to operate an inverter (40), when the
voltage outputted from the power supply is greater than

or equal to a reference voltage while the inverter is elec-
trically cut off from a system power supply (300) or a load
(310) through a cutoff unit (50). The cutoff controller elec-
trically connects the inverter and the load or the system
power supply through a cutoff unit when the start-up de-
termination unit determines that the startable power is
obtained from the power supply.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a power con-
ditioner and a program.

RELATED ART

[0002] In a photovoltaic power system disclosed in
Japanese Unexamined Patent Publication No.
2009-247184, a maximum power estimated value of a
photovoltaic module is estimated based on power input-
ted to a converter and a voltage accumulated in a capac-
itor, the maximum power estimated value is compared
to a start-up determination value, and whether a power
conditioner is started up is determined based on a com-
parison result.

[0003] Nowadays, the number of types of the photo-
voltaic module connected to the power conditioner in-
creases, and possibly photovoltaic modules having var-
ious specifications are connected to the power condition-
er. Therefore, estimation accuracy of the power of the
photovoltaic module is degraded, and determination ac-
curacy of the start-up of the power conditioner is occa-
sionally degraded. There is a demand to improve the
determination accuracy of the start-up of the power con-
ditioner.

SUMMARY

[0004] In accordance with one aspect of the present
invention, a power conditioner includes: a boost circuit
configured to boost a voltage outputted from a power
supply; an inverter configured to convert a direct current
outputted from the boost circuitinto an alternating current
and to output the alternating current to aload or a system
power supply; a cutoff unit configured to switch whether
the inverter is electrically cut off from the system power
supply or the load; a controller configured to control op-
erations of the inverter; a start-up determination unit con-
figured to determine whether a startable power is ob-
tained from the power supply when the voltage output
from the power supply is greater than or equal to a ref-
erence voltage while the controller operates the boost
circuit and the inverter and the inverter is electrically cut
off from the system power supply or the load through the
cutoff unit; and a cutoff controller configured to electrically
connect the inverter and the load or the system power
supply through the cutoff unit when the start-up determi-
nation unit determines that the startable power is ob-
tained from the power supply.

[0005] In the power conditioner, the start-up determi-
nation unit may determine whether the startable power
is obtained from the power supply by causing the con-
troller to operate the inverter and the boost circuit, when
the voltage outputted from the boost circuit is less than
an upper-limit voltage higher than the reference voltage
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while the inverter is electrically cut off from the system
power supply or the load through the cutoff unit.

[0006] In the power conditioner, the start-up determi-
nation unit may determine that the startable power is ob-
tained from the power supply, when the voltage outputted
from the boost circuit is greater than or equal to the start-
able voltage while power outputted from the boost circuit
reaches reference power.

[0007] In accordance with another aspect of the
present invention, a program configured to cause a com-
puter to act as a control device making a start-up deter-
mination of a power conditioner, the power conditioner
comprising: a boost circuit configured to boost a voltage
outputted from a power supply; an inverter configured to
convert a direct current output from the boost circuit into
an alternating current and to output the alternating cur-
rent to a load or a system power supply; and a cutoff unit
configured to switch whether the inverter is electrically
cut off from the system power supply or the load, the
program causes the computer to act as: a controller con-
figured to control operations of the boost circuit and the
inverter; a start-up determination unit configured to de-
termine whether a startable power is obtained from the
power supply when the controller operates the inverter
and the voltage outputted from the power supply is great-
er than or equal to a reference voltage while the inverter
is electrically cut off from the system power supply or the
load through the cutoff unit; and a cutoff controller con-
figured to electrically connect the inverter and the load
or the system power supply through the cutoff unit when
the start-up determination unit determines that the start-
able power is obtained from the power supply.

[0008] Allthe features necessary for the presentinven-
tion are not described in the summary of the present in-
vention. A sub-combination of a feature group is also
included in the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Fig. 1 is a system configuration diagram illustrating
an example of an entire configuration of a photo-
voltaic system according to an embodiment;

Fig. 2 is a flowchart illustrating an example of a pro-
cedure of start-up processing performed by a control
device;

Fig. 3 is a view illustrating an example of a functional
block of the control device of the present embodi-
ment; and

Fig. 4 is a flowchart illustrating a procedure of a pow-
er conditioner start-up determination made by the
control device.

DETAILED DESCRIPTION

[0010] Hereinafter, an embodiment of the present in-
vention will be described. However, the presentinvention
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according to the claims is not limited to the embodiment.
Allcombinations of features described in the embodiment
are not necessary for the means for solving the problem.
[0011] Fig. 1 is a system configuration diagram illus-
trating an example of an entire configuration of a photo-
voltaic system of the present embodiment. The photo-
voltaic system includes a photovoltaic array 200 and a
power conditioner 10. A plurality of photovoltaic strings
in which a plurality of photovoltaic modules are connect-
ed in series are connected in parallel in the photovoltaic
array 200. The plurality of photovoltaic arrays 200 are
examples of the power supply that outputs a DC voltage.
[0012] The powerconditioner10booststhe DC voltage
outputted from the photovoltaic array 200, converts the
boosted DC voltage into an AC voltage, and outputs the
AC voltage onto a side of a system power supply 300.
The power conditioner 10 includes a capacitor C1, a
boost circuit 20, a capacitor C2, an inverter 40, a coil L2,
a capacitor C3, a relay 50, a power supply 60, and a
control device 100.

[0013] Both ends of the capacitor C1 are electrically
connected to a positive electrode terminal and a negative
electrode terminal of the photovoltaic array 200, respec-
tively, and the capacitor C1 smoothes the DC voltage
outputted from the photovoltaic array 200. The boost cir-
cuit 20 includes a coil L1, a switch Tr, and a diode D1.
The boost circuit 20 may be what is called a chopper
switching regulator. The boost circuit 20 boosts the volt-
age outputted from the photovoltaic array 200.

[0014] For example, the switch Tris an Insulated Gate
Bipolar Transistor (IGBT). One end of the coil L1 is con-
nected to one end of the capacitor C1, and the other end
of the coil L1 is connected to a collector of the switch Tr.
The collector of the switch Tr is connected to an anode
of the diode D1, and an erraitter of the switch Tr is con-
nected to the other end of the capacitor C1. The coil L1
accumulates energy based on power outputted from the
photovoltaic array 200 during an on period of the switch
Tr, and discharges the energy during an off period of the
switch Tr. Therefore, the boost circuit 20 boosts the DC
voltage outputted from the photovoltaic array 200. The
diode D1 rectifies the output from the coil L1. The diode
D1 prevents the boosted DC voltage from flowing onto
an input side from an output side of the boost circuit 20.
[0015] The boost circuit 20 is not limited to the above
configuration. For example, the boost circuit 20 may be
constructed by insulation type boost circuits, such as a
half-bridge boost circuit and a full-bridge boost circuit,
which have a transformer winding.

[0016] The capacitor C2 smoothes the DC voltage out-
putted from the boost circuit 20. The inverter 40 includes
a switch, and converts the DC voltage outputted from the
boost circuit 20 into the AC voltage by turning on and off
the switch to output to the system power supply 300 or
a load 310. For example, the inverter 40 may be con-
structed by a single-phase full-bridge PWM inverter in-
cluding four bridge-connected semiconductor switches.
In one pair out of the four semiconductor switches, the
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semiconductor switches are connected in series. In the
other pair out of the four semiconductor switches, the
semiconductor switches are connected in series. The
other pair of the semiconductor switches is connected in
parallel to the one pair of the semiconductor switches.
[0017] The coil L2 and the capacitor C3 are provided
between the inverter 40 and the system power supply
300. The coil L2 and the capacitor C3 remove a noise
from the AC voltage outputted from the inverter 40. The
relay 50 is provided between the capacitor C3 and the
system power supply 300. The relay 50 switches whether
the inverter 40 is electrically cut off from the system power
supply 300 or the load 310. The power conditioner 10 is
electrically connected to the system power supply 300
or the load 310 by turning on the relay 50, and the power
conditioner 10is electrically cut off from the system power
supply 300 or the load 310 by turning off the relay 50.
The relay 50 is an example of the cutoff unit.

[0018] For example, the power supply 60 is construct-
ed by a power supply IC chip. The power supply 60 is
connected onto an output side of the boost circuit 20.
The power supply 60 generates power, which indicates
a predetermined voltage supplied to the control device
100, from the DC voltage taken out from the boost circuit
20, and the power supply 60 supplies the generated pow-
er to the control device 100. The power supply 60 is start-
ed up, when the voltage outputted from the boost circuit
20 reaches areference voltage while the switch Tr of the
boost circuit 20 is in an off state. After the start-up, the
power supply 60 generates driving power driving the con-
trol device 100 using the power outputted from the boost
circuit 20, and supplies the driving power to the control
device 100. The power supply 60 may directly use the
power from the system power supply 300 to generate the
power supplied to the control device 100.

[0019] In order to obtain the maximum power from the
photovoltaic array 200, the control device 100 controls
the switching operation of the boost circuit 20, boosts the
DC voltage outputted from the photovoltaic array 200,
converts the boosted DC voltage into the AC voltage,
and outputs the AC voltage onto the side of the system
power supply 300.

[0020] The power conditioner 10 also includes voltage
sensors 12 and 16 and current sensors 14 and 18. The
voltage sensor 12 detects a voltage Vin corresponding
to a potential difference between both the ends of the
photovoltaic array 200. The voltage sensor 16 detects a
voltage Vout corresponding to the potential difference
between both the ends on the output side of the boost
circuit 20. The current sensor 14 detects a current lin,
which is outputted from the photovoltaic array 200 and
passes onto the input side of the boost circuit 20. The
current sensor 18 detects a current lout outputted from
the boost circuit 20.

[0021] Fig. 2 is a flowchart illustrating an example of a
processing procedure performed during the start-up of
the control device 100.

[0022] The power supply 60 is started up, when an
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output voltage Vout, which is inputted from the photo-
voltaic array 200 and outputted from the boost circuit 20,
is greater than or equal to a reference voltage Vth1 while
the boost circuit 20, the inverter 40, the power supply 60,
and the control device 100 are stopped (S10). The power
supply 60 generates the driving power driving the control
device 100 using the power outputted from the photo-
voltaic array 200. The control device 100 is started up by
receiving the power from the power supply 60 (S12).
[0023] The control device 100 starts the operation of
the boost circuit 20 while the inverter 40 is electrically cut
off from the system power supply 300 or the load 310
through the relay 50 (S14). The control device 100 esti-
mates power Wa that can be outputted from the boost
circuit 20 with an amount of change in power, which is
outputted from the boost circuit 20 when the voltage input
to the boost circuit 20 is changed, as a parameter (S16).
[0024] The control device 100 determines whether the
power Walis greater than or equal to power Wt necessary
to operate the control device 100, the boost circuit 20,
and the inverter 40 (S18). When the power Wa is less
than the power Wt, the control device 100 determines
that the power obtained from the photovoltaic array 200
does not satisfy the power necessary to start up the pow-
er conditioner 10, and stops the operation of the boost
circuit 20 (S20). The control device 100 starts the oper-
ation of the boost circuit 20 again when a predetermined
waiting period elapses (S22).

[0025] On the other hand, when the estimated power
Wa is greater than or equal to the power Wt, the control
device 100 turns on the relay 50 (S24), and starts the
operation of the inverter 40 to start grid interconnection
with the system power supply 300 (S26).

[0026] According to the processing procedure, the
control device 100 turns on the relay 50 to operate the
inverter 40, when the estimated power satisfies the power
that can operate the control device 100, the boost circuit
20, and the inverter 40. In this case, when the power is
inaccurately estimated, the actual power is insufficiently
obtained from the photovoltaic array, and occasionally
the inverter 40 cannot be operated by the power obtained
from the photovoltaic array. In such cases, after the
processing in Step S26, the control device 100 stops the
operations of the boost circuit 20 and the inverter 40 to
tentatively turn off the relay 50. Then the control device
100 starts the operation of the boost circuit 20 to estimate
the power again. That is, occasionally the relay 50 is re-
peatedly turned on and off by repeating the estimation
of the power during the start-up of the power conditioner
10. Because occasionally the obtained power changes
depending on the type of the photovoltaic array connect-
ed to the power conditioner 10, it is further difficult that
the control device 100 accurately estimates the power
for many types of the photovoltaic arrays that can be
connected to the power conditioner 10.

[0027] Accordingtothe presentembodiment, whenthe
inverter 40 is operated in addition to the boost circuit 20
while the relay 50 is turned off, the control device 100
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determines whether a startable power corresponding to
the minimum power necessary to start up the power con-
ditioner 10 is obtained from the photovoltaic array 200
based on the power outputted from the boost circuit 20.
Therefore, the accuracy of the start-up determination of
the power conditioner 10 can be improved. Additionally,
the turn-on and -off repetitions of the relay 50, which are
caused by repeating the estimation of the power during
the start-up of the power conditioner 10, can be prevent-
ed. Therefore, a generation frequency of an operating
sound caused by turning on and off the relay 50 can be
decreased. Additionally, progression of degradation of
the relay 50 due to the turn-on and -off of the relay 50
can be reduced.

[0028] Fig. 3 illustrates an example of a functional
block of the control device 100 of the present embodi-
ment. The control device 100 includes a controller 102,
a relay controller 104, and a start-up determination unit
106. The controller 102 controls the operations of the
boost circuit 20 and the inverter 40. The controller 102
controls a boost ratio by turning on and off the switch Tr
included in the boost circuit 20 based on PWM control,
and controls an input voltage Vin at the boost circuit 20
such that the maximum pr peak power is obtained from
the photovoltaic array 200. The controller 102 controls
the input voltage at the inverter 40 by turning on and off
each switchincludedin the inverter 40 based on the PWM
control, and converts the direct current outputted from
the boost circuit 20 into the alternating current synchro-
nized with the voltage at the system power supply 300.
[0029] The relay controller 104 turns on and off the
relay 50 to perform the electric connection and cutoff be-
tween the inverter 40 and the system power supply 300
or the load 310. When the voltage outputted from the
photovoltaic array 200 is greater than or equal to the ref-
erence voltage Vth1, the start-up determination unit 106
causes the controller 102 to operate the boost circuit 20
and the inverter 40 while the inverter 40 is electrically cut
off from the system power supply 300 or the load 310
through the relay 50.

[0030] The start-up determination unit 106 determines
whether the startable power is obtained from the photo-
voltaic array 200 while the boost circuit 20 and the inverter
40 are operated. The start-up determination unit 106 may
determine that the startable power is obtained from the
photovoltaic array 200 when the voltage outputted from
the boost circuit 20 is greater than or equal to a startable
voltage Vth3 while the power outputted from the boost
circuit 20 reaches the reference power Wth (Step S110
in Fig. 3).

[0031] The controller 102 operates the inverter 40
while the relay 50 is turned off in order that the start-up
determination unit 106 more accurately determines
whether the power necessary to start up the inverter 40,
in addition to the control device 100 and the boost circuit
20, is obtained from the photovoltaic array 200. Accord-
ingly, the controller 102 may control each switch of the
inverter 40 to operate the inverter 40 on an arbitrary con-
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dition. For example, the controller 102 may operate the
inverter 40 by controlling each switch of the inverter 40
ata duty ratio of 50%. A processing burden on the control
device 100 can be reduced by controlling each switch of
the inverter 40 at the duty ratio of 50%.

[0032] The relay controller 104 electrically connects
the inverter 40 and the system power supply 300 or the
load 310 through the relay 50 in response to the result
that the start-up determination unit 106 determines that
the startable power is obtained from the photovoltaic ar-
ray 200.

[0033] When the photovoltaic array 200 outputs the
high voltage, occasionally the voltage outputted from the
boost circuit 20 is excessively high in the case where the
boost circuit 20 is operated. In such cases, possibly el-
ements, such as the capacitor C2, which are provided
on the output side of the boost circuit 20 are adversely
affected.

[0034] Therefore, when the voltage output from the
boost circuit 20 is greater than or equal to an upper-limit
voltage Vth2 higher than the reference voltage Vth1 while
the boost operation of the boost circuit 20 is stopped, the
start-up determination unit 106 may cause the controller
102 to operate the inverter 40 while the inverter 40 is
electrically cut off from the system power supply 300 or
the load 310 through the relay 50 (Steps S104 and S108
in Fig. 4). The start-up determination unit 106 may de-
termine whether the startable power is obtained from the
photovoltaic array 200, in the state in which the boost
operation of the boost circuit 20 is stopped while the on
and off operations of the switch of the inverter 40 are
performed (Step S110in Fig. 3). Thatis, when the voltage
outputted from the boost circuit 20 is greater than or equal
to the supper-limit voltage Vth2 higher than the reference
voltage Vth1, the start-up determination unit 106 may
stop the boost operation of the boost circuit 20 while per-
forming only the on and off operations of the switch of
the inverter 40, and the start-up determination unit 106
may determine whether the startable power is obtained
from the photovoltaic array 200.

[0035] Fig. 4 is a flowchart illustrating a procedure in
which the control device 100 makes the start-up deter-
mination of the power conditioner 10.

[0036] The power supply 60 is started up, when the
output voltage Vout, which is inputted from the photo-
voltaic array 200 and outputted from the boost circuit 20,
is greater than or equal to the reference voltage Vth1
while the boost circuit 20, the inverter 40, the power sup-
ply 60, and the control device 100 are stopped. The power
supply 60 generates the driving power driving the control
device 100 using the power output from the photovoltaic
array 200. The control device 100 is started up by receiv-
ing the power from the power supply 60 (S102).

[0037] When the control device 100 is started up, the
start-up determination unit 106 determines whether the
output voltage Vout at the boost circuit 20 is greater than
or equal to the upper-limit voltage Vth2 (S104). When
the output voltage Voutis less than the upper-limit voltage
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Vth2, the start-up determination unit 106 causes the con-
troller 102 to start the operations of the boost circuit 20
and the inverter 40 while the inverter 40 is electrically cut
off from the system power supply 300 or the load 310
through the relay 50 (S106). The controller 102 may start
the on and off operations of each of the switches included
in the boost circuit 20 and the inverter 40.

[0038] The start-up determination unit 106 calculates
the power Wout outputted from the boost circuit 20 based
on the voltage Vout and the current lout, which are out-
putted from the boost circuit 20. The start-up determina-
tion unit 106 determines whether the output voltage Vout
atthe boost circuit is greater than or equal to the startable
voltage Vth3 when the power Wout reaches the reference
power Wth(S110). When the output voltage Voutis great-
er than or equal to the startable voltage Vth3, the start-
up determination unit 106 determines that the startable
power is obtained from the photovoltaic array 200, the
controller 102 tentatively stops the operation of the in-
verter 40 (S112), and the relay controller 104 turns on
the relay 50 (S114). After the relay controller 104 turns
on the relay 50, the controller 102 starts the operation of
the inverter 40 again (S116). In the case where the power
conditioner 10 is notinterconnected with the system pow-
er supply 300, the controller 102 may not tentatively stop
the inverter 40 before the relay 50 is turned on.

[0039] On the other hand, when the output voltage
Vout is greater than or equal to the upper-limit voltage
Vth2, the start-up determination unit 106 causes the con-
troller 102 to start the operation of the inverter 40, in the
state in which the boost circuit 20 is stopped while the
inverter 40 is electrically cut off from the system power
supply 300 or the load 310 through the relay 50 (S108).
The start-up determination unit 106 determines whether
the output voltage Vout at the boost circuitis greater than
or equal to the startable voltage Vth3 when the power
Wout reaches the reference power Wth (S110).

[0040] When the output voltage Vout is less than the
startable voltage Vth3, the start-up determination unit
106 causes the controller 102 to stop the operations of
the boost circuit 20 and the inverter 40 or the operation
of the inverter 40 (S118). When a predetermined waiting
period elapses after the operations of the boost circuit
20 and the inverter 40 or the operation of the inverter 40
is stopped (S120), the start-up determination unit 106
performs the pieces of processing from Step S104 again.
[0041] As described above, according to the present
embodiment, when the power conditioner 10 makes the
start-up determination, the power output from the photo-
voltaic array 200 is estimated while the inverter 40 is op-
erated, and the start-up determination can be made from
the estimated power. Accordingly, the start-up determi-
nation can accurately be made irrespective of the type
of the photovoltaic array 200 connected to the power con-
ditioner 10.

Therefore, the turn-on and -off repetitions of the relay 50,
which are caused by repeating the estimation of the pow-
er during the start-up of the power conditioner 10, can
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be prevented. Additionally, the generation frequency of
the operating sound caused by turning on and off the
relay 50 can be decreased, and progression of degrada-
tion of the relay 50 due to the turn-on and -off of the relay
50 can be reduced.

[0042] Each unitincluded in the control device 100 of
the present embodiment may be constructed by installing
a program, which is recorded in a computer-readable re-
cording medium to perform various pieces of processing
related to the start-up determination of the power condi-
tioner 10, and by causing the computer to execute the
program. Thatis, the computer acts as each unitincluded
in the control device 100 by causing the computer to ex-
ecute the program, which performs various pieces of
processing related to the start-up determination of the
power conditioner 10, whereby the control device 100
may be constructed.

[0043] The computer includes a CPU, various memo-
ries such asa ROM, aRAM, and an EEPROM (registered
trademark), a communication bus, and an intorface, and
the CPU reads and executes sequentially the processing
program previously stored in the ROM as firmware,
whereby the computer acts as the control device 100.
[0044] Although the embodiment of the presentinven-
tion is described above, the technical scope of the
present invention is not limited to the scope of the em-
bodiment. Itis clear for those skilled in the art that various
changes and modifications can be made in the present
invention. Itis clear from the claims that the changes and
modifications are also included in the technical scope of
the present invention.

[0045] In the performance sequence of pieces of
processing such as the operations, the procedures, the
steps, and the stages in the device, the system, the pro-
gram, and the method in the claims, the description, and
the drawings, "before" or "prior to" is not described unless
otherwise noted, and it is noted that the pieces of
processing are performed in any performance sequence
as long as the output of the preceding processing is used
in the subsequent processing. In the operation flow of
the claims, the description, and the drawings, forthe sake
of convenience, itis not always necessary that the pieces
of processing be performed in this order even if "at first"
or "then" is used.

Claims
1. A power conditioner (10) comprising:

a boost circuit (20) configured to boost a voltage
output from a power supply (200);

an inverter (40) configured to convert a direct
current outputted from the boost circuit into an
alternating current and to output the alternating
currentto aload (310) or a system power supply
(300);

a cutoff unit (50) configured to switch whether
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the inverter is electrically cut off from the system
power supply or the load;

a controller (102) configured to control opera-
tions of the boost circuit and the inverter;

a start-up determination unit (106) configured to
determine whether a startable power is obtained
from the power supply, when the voltage output-
ted from the power supply is greater than or
equal to a reference voltage while the controller
operates the inverter and the inverter is electri-
cally cut off from the system power supply or the
load through the cutoff unit; and

a cutoff controller (104) configured to electrically
connect the inverter and the load or the system
power supply through the cutoff unit when the
start-up determination unit determines that the
startable power is obtained from the power sup-

ply.

The power conditioner (10) according to claim 1,
wherein the start-up determination unit (106) deter-
mines whether the startable power is obtained from
the power supply (200) when the voltage output from
the boost circuit is less than an upper-limit voltage
higher than the reference voltage while the controller
(102) operates the inverter (40) and the boost circuit
(20) and the inverter is electrically cut off from the
system power supply (300) or the load (310) through
the cutoff unit (50).

The power conditioner (10) according to claim 1 or
2, wherein the start-up determination unit (106) de-
termines that the startable power is obtained from
the power supply (200), when the voltage outputted
from the boost circuit (20) is greater than or equal to
the startable voltage while power outputted from the
boost circuit reaches a reference power.

A program configured to cause a computer to act as
a control device (100) making a start-up determina-
tion of a power conditioner (10), the power condition-
er comprising:

a boost circuit (20) configured to boost a voltage
outputted from a power supply (200); an inverter
(40) configured to convert a direct current out-
putted from the boost circuit into an alternating
current and to output the alternating current to
a load (310) or a system power supply (300);
and a cutoff unit (50) configured to switch wheth-
er the inverter is electrically cut off from the sys-
tem power supply or the load,

the program causing the computer to act as: a
controller (102) configured to control operations
of the boost circuit and the inverter;

a start-up determination unit (106) configured to
determine whether a startable power is obtained
from the power supply when the voltage output-
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ted from the power supply is greater than or
equal to a reference voltage while the controller
operates the inverter and the inverter is electri-
cally cut off from the system power supply or the
load through the cutoff unit; and 5
a cutoff controller (104) configured to electrically
connect the inverter and the load or the system
power supply through the cutoff unit when the
start-up determination unit determines that the
startable power is obtained from the power sup- 70

ply.

5. Method for making a start-up determination of a pow-
er conditioner (10), the power conditioner compris-
ing: 15

a boost circuit (20) configured to boost a voltage
outputted from a power supply (200); an inverter

(40) configured to convert a direct current out-
putted from the boost circuit into an alternating 20
current and to output the alternating current to

a load (310) or a system power supply (300);

and a cutoff unit (50) configured to switch wheth-

er the inverter is electrically cut off from the sys-

tem power supply or the load, 25
the method comprising the steps of:

controlling operations of the boost circuit
and the inverter;

determining whether a startable power is 30
obtained from the power supply when the
voltage outputted from the power supply is
greater than or equal to a reference voltage
while the inverter is operated and the invert-

eris electrically cut off from the system pow- 35
er supply or the load through the cutoff unit;

and

connecting the inverter and the load or the
system power supply through the cutoff unit
when determining that the startable power 40
is obtained from the power supply.

45
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FIG 2
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FIG 4
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