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(54) POWER SUPPLY DEVICE AND POWER SUPPLY SWITCHING METHOD

(57) A power supply device (10) includes a plurality
of constant current output circuits (14) that can supply
power to a load (12). The constant current output circuit
(14) includes a pulse generation unit (20) that generates
a pulse voltage having a pulse width corresponding to a
voltage and current to be output, and a PI feedback con-
trol unit (30) that performs feedback control on the pulse
voltage output from the pulse generation unit (20) so that
load current reaches a prescribed value. When abnor-

mality occurs in the constant current output circuit (14)
that supplies power to the load (12) and the constant
current output circuit (14) that supplies power to the load
(12) is switched, a cycle of the feedback control, which
is performed for the pulse generation unit (20) of the con-
stant current output circuit (14) corresponding to a switch-
ing destination, is changed to a second cycle higher than
a first cycle in the constant current output circuit (14) that
is not yet switched.
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Description

Technical Field

[0001] The present invention relates to a power supply
device and a power supply switching method.

Background Art

[0002] A power supply device, which uses a device
used at a power plant or the like (an electromagnetic
valve, a motor, or the like) as a load and supplies power
to the load, (for example, a current output circuit for set-
ting current, which flows in the load, to a prescribed value)
is subjected to soundness diagnosis for the improvement
of reliability thereof.
[0003] As a method of diagnosing soundness, for ex-
ample, PTL 1 discloses a method including: a step of
directly connecting means for generating an AC voltage
including a rectangular pulse to the primary side of a
transformer or connecting the means to the primary side
of the transformer through a rectifying circuit; a step of
directly connecting a drive target, which is to be subjected
to any one of measurement, drive, and control, to the
secondary side of the transformer or connecting the drive
target to the secondary side of the transformer through
a rectifying circuit; a step of measuring the change of
primary-side current, which is caused by current con-
sumption caused by the operation of the drive target con-
nected to the secondary side, by power supplied through
the transformer; and a step of diagnosing an operation
and a signal state of the drive target by a result of the
measurement.
[0004] Further, multiple (for example, two) power sup-
ply means are provided in a power supply device, and
power supply means that supplies power to a load is
switched to the other power supply means when abnor-
mality occurs in power supply means that supplies power
to the load.

Citation List

Patent Literature

[0005] [PTL 1] JP-A-2009-168529

Summary of Invention

Technical Problem

[0006] However, when abnormality occurs in power
supply means that supplies power to the load and the
power supply means that supplies power to the load is
switched to the other power supply means, the power
supply device should change the output of the other pow-
er supply means to a value, which is required by the load,
in a shorter period of time.
[0007] In particular, when the power supply means is

switched, the power supply means including a pulse gen-
eration unit, which changes power supplied from a power
source into a pulse voltage and supplies the pulse voltage
to the load, should change the pulse voltage into a pulse
voltage, which corresponds to the load, in a short period
of time. However, since power supply means corre-
sponding to a switching destination does not have infor-
mation about the load, it is difficult for the power supply
means to output a pulse voltage, which corresponds to
the load, in a short period of time.
[0008] The invention has been made in consideration
of these circumstances, and an object of the invention is
to provide a power supply device and a power supply
switching method capable of changing power, which is
output from power supply means corresponding to a
switching destination, to power, which is required by a
load, in a shorter period of time even though power supply
means supplying power to the load is switched.

Solution to Problem

[0009] In order to achieve the object, a power supply
device and a power supply switching method of the in-
vention employ the following means.
[0010] A power supply device according to an aspect
of the invention includes a plurality of power supply
means capable of supplying power to the same load.
Power is supplied to the load by one of the power supply
means. When abnormality occurs in the power supply
means that supplies power to the load, the power supply
means supplying power to the load is switched to the
other power supply means. The power supply means in-
cludes pulse generating means for generating a pulse
voltage having a pulse width corresponding to a voltage
and current to be output, and feedback control means
for performing feedback control on the pulse voltage,
which is output from the pulse generating means, so that
the current flowing in the load reaches a prescribed value.
When abnormality occurs in the power supply means
supplying power to the load and the power supply means
that supplies power to the load is switched to the other
power supply means, a cycle of the feedback control,
which is performed for the pulse generating means of the
power supply means corresponding to a switching des-
tination, is changed to a second cycle higher than a first
cycle in the power supply means that is not yet switched.
[0011] According to this configuration, the power sup-
ply device includes the plurality of power supply means
capable of supplying power to the same load, power is
supplied to the load by one power supply means, and
the power supply means supplying power to the load is
switched to the other power supply means when abnor-
mality occurs in the power supply means that supplies
power to the load. Accordingly, the delay of the supply
of power to the load is prevented.
[0012] The power supply means includes pulse gen-
erating means for generating a pulse voltage having a
pulse width corresponding to a voltage and current to be
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output, and feedback control means for performing feed-
back control on the pulse voltage, which is output from
the pulse generating means, so that the current flowing
in the load reaches a prescribed value.
[0013] Here, when switching the power supply means,
which supplies power to the load, to the other power sup-
ply means, the power supply device should change a
pulse voltage, which is output from the other power sup-
ply means, to a pulse voltage corresponding to the load,
in a short period of time in order to change power, which
is output from the other power supply means, to power,
which is required by the load, in a short period of time.
[0014] Further, when abnormality occurs in the power
supply means that supplies power to the load and the
power supply device switches the power supply means,
which supplies power to the load, to the other power sup-
ply means, the power supply device changes the cycle
of the feedback control, which is performed for the pulse
generating means of the power supply means corre-
sponding to the switching destination, to a cycle that is
higher (shorter) than the cycle in the power supply means
that is not yet switched.
[0015] The cycle of the feedback control is set to be
higher in this configuration as described above, so that
feedback control is performed more times in a short pe-
riod of time. Accordingly, the pulse voltage output from
the pulse generating means is controlled in a shorter pe-
riod of time so that current flowing in the load reaches a
prescribed value. For this reason, even though the power
supply means supplying power to the load is switched,
power, which is output from the power supply means cor-
responding to the switching destination, can be changed
to power, which is required by the load, in a shorter period
of time in this configuration.
[0016] Further, in the first aspect, it is preferable that
the second cycle be set to a cycle that is higher than a
time constant required until current flowing in the load
becomes stable after starting to change due to the feed-
back control performed for the pulse generating means.
[0017] Current flowing in the load changes with the
change of the pulse voltage, which is output from the
pulse generating means, by feedback control. However,
until the current flowing in the load becomes stable after
the start of change thereof, the current flowing in the load
has a prescribed time constant. Further, in the past, the
cycle (first cycle) of the feedback control has been set to
a cycle lower (longer) than the time constant. However,
in this configuration, the second cycle of the feedback
control, which is performed for the pulse generating
means of the power supply means corresponding to the
switching destination, is set to a cycle that is higher than
a time constant required until current flowing in the load
becomes stable after starting to change. Accordingly, it
is possible to change power, which is output from the
power supply means corresponding to the switching des-
tination, to power, which is required by the load, in a short-
er period of time.
[0018] Furthermore, in the first aspect, it is preferable

that the feedback control means estimate the current,
which flows in the load, on the basis of the time constant
and perform the feedback control for the pulse generating
means on the basis of a result of the estimation.
[0019] According to this configuration, feedback con-
trol for the pulse generating means of the power supply
means, which corresponds to the switching destination,
is performed at the second cycle that is higher than the
time constant required until current flowing in the load
becomes stable after starting to change. However, to per-
form feedback control at a cycle higher than the time
constant is to detect the current flowing in the load before
the current flowing in the load becomes stable. Accord-
ingly, stable current, which flows in the load, is not accu-
rately detected. For this reason, in this configuration,
feedback control for the pulse generating means is per-
formed on the basis of the current that flows in the load
and is estimated on the basis of the time constant. Ac-
cordingly, even though feedback control for the pulse
generating means is performed at a higher cycle, current
flowing in the load is accurately controlled in this config-
uration.
[0020] Moreover, in the first aspect, it is preferable that
the cycle of the feedback control be changed to the first
cycle from the second cycle when a prescribed time has
passed after the power supply means supplying power
to the load is switched to the other power supply means.
[0021] Feedback control performed at the second cy-
cle is performed earlier than the first cycle, but the accu-
racy thereof is lower than the accuracy of the feedback
control performed at the first cycle. Further, since the
current flowing in the load substantially reaches the pre-
scribed value when the prescribed time has passed after
the switching of the power supply means, it is possible
to more accurately control the current, which flows in the
load, by changing the cycle of feedback control to the
first cycle from the second cycle in this configuration.
[0022] Further, a power supply switching method ac-
cording to a second aspect of the invention switches pow-
er supply means, which supply power to the same load,
by using a power supply device including a plurality of
power supply means. The power supply means includes
pulse generating means for generating a pulse voltage
having a pulse width corresponding to a voltage and cur-
rent to be output and feedback control means for per-
forming feedback control on the pulse voltage, which is
output from the pulse generating means, so that the cur-
rent flowing in the load reaches a prescribed value. The
power supply switching method includes: a first step of
determining whether or not abnormality has occurred in
the power supply means that supplies power to the load;
and a second step of changing a cycle of the feedback
control, which is performed for the pulse generating
means of the power supply means corresponding to a
switching destination, to a second cycle higher than a
first cycle in the power supply means that is not yet
switched, when it is determined that abnormality occurs
in the power supply means that supplies power to the
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load and the power supply means supplying power to the
load is switched to the other power supply means.

Advantageous Effects of Invention

[0023] According to the invention, there is an advan-
tageous effect of changing power, which is output from
power supply means corresponding to a switching des-
tination, to power, which is required by a load, in a shorter
period of time even though power supply means supply-
ing power to the load is switched.

Brief Description of Drawings

[0024]

Fig. 1 is a view showing the configuration of a power
supply device according to an embodiment of the
invention.
Fig. 2 is a flowchart illustrating a flow of power supply
switching processing according to an embodiment
of the invention.
Fig. 3 is a graph showing a temporal change of load
current that is caused by feedback control performed
for a pulse generation unit according to an embodi-
ment of the invention.

Description of Embodiments

[0025] A power supply device and a power supply
switching method according to embodiments of the in-
vention will be described below with reference to the
drawings.
[0026] Fig. 1 is a block diagram showing the configu-
ration of a power supply device 10 according to this em-
bodiment. The power supply device 10 according to this
embodiment is provided at a power plant as an example,
and uses a device, which is used at the power plant, (an
electromagnetic valve, a motor, or the like) as a load 12.
Further, the power supply device 10 includes constant
current output circuits 14A and 14B, which allow current
having a prescribed value to flow to the load 12, as power
supply means capable of supplying power to the load 12.
In the following description, either A or B is added to the
end of a reference numeral when the respective constant
current output circuits 14A and 14B are to be distin-
guished from each other, and either A or B added to the
end of a reference numeral is omitted when the respec-
tive constant current output circuits 14A and 14B do not
need to be distinguished from each other.
[0027] The power supply device 10 supplies power to
the load 12 by one constant current output circuit 14.
When abnormality occurs in the constant current output
circuit 14 that supplies power to the load 12, the power
supply device 10 switches the constant current output
circuit 14, which supplies power to the load 12, to the
other constant current output circuit 14. That is, since the
power supply device 10 includes two constant current

output circuits 14, the power supply device 10 supplies
power to the load 12 by one constant current output circuit
14 and makes the other constant current output circuit
14 be on standby as a standby unit. Meanwhile, the con-
stant current output circuit 14 serving as the standby unit
is in a state in which power is applied to the constant
current output circuit 14 so that the constant current out-
put circuit 14 can supply power to the load 12 at any time
and the constant current output circuit 14 does not supply
power (hereinafter, referred to as a "standby state").
Since multiple (two in this embodiment) constant current
output circuits 14 are provided as described above, the
delay of the supply of power to the load 12 is prevented.
[0028] The constant current output circuit 14 includes
a pulse generation unit 20, an insulation transformer 22,
and a rectifying unit 24.
[0029] The pulse generation unit 20 is connected to
the primary side of the insulation transformer 22, is sup-
plied with power from a power source, and generates a
pulse voltage having a pulse width corresponding to a
voltage and current to be output. That is, the constant
current output circuit 14 changes current, which is al-
lowed to flow to the load 12, to constant current by the
pulse width modulation (PWM) that is performed by the
pulse generation unit 20. A pulse voltage, which is gen-
erated by the pulse generation unit 20, is an AC voltage
that is formed of a rectangular wave or a sine wave.
Meanwhile, the standby state in which the above-men-
tioned constant current output circuit 14 does not supply
power to the load 12 means a state in which at least the
pulse generation unit 20 is not driven.
[0030] The rectifying unit 24 is connected to the sec-
ondary side of the insulation transformer 22, and rectifies
a voltage, which is output from the insulation transformer
22, by a diode and a capacitor, and applies the rectified
voltage to the load 12.
[0031] Further, the constant current output circuit 14
includes AD converters 26A and 26B, a secondary-side
current estimation unit 28, and a proportional-integral (PI)
feedback control unit 30.
[0032] The AD converter 26A converts a voltage value,
which is output from the pulse generation unit 20, into a
digital value (voltage value) (hereinafter, referred to as
"AD conversion (analog-digital conversion))", and out-
puts the digital value to the secondary-side current esti-
mation unit 28.
[0033] The AD converter 26B converts a primary-side
current value into a digital value (voltage value) (AD con-
version), and outputs the digital value to the secondary-
side current estimation unit 28.
[0034] The secondary-side current estimation unit 28
estimates a value of current, which flows in the secondary
side, that is, the load 12, (hereinafter, referred to as "load
current".) on the basis of the voltage value that is input
from the AD converter 26A and the voltage value that is
input from the AD converter 26B, and outputs the esti-
mated value to the PI feedback control unit 30.
[0035] The PI feedback control unit 30 performs feed-
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back control on the pulse voltage, which is output from
the pulse generation unit 20, so that the current flowing
in the load 12 reaches a prescribed value (required cur-
rent value). Specifically, the PI feedback control unit 30
determines a pulse width of a pulse voltage, which is a
set value of the pulse generation unit 20 (hereinafter,
referred to as a "PWM set value"), by PI control (propor-
tional-integral control) that is based on the estimated val-
ue input from the secondary-side current estimation unit
28 and the required current value, and outputs the pulse
width to the pulse generation unit 20. For this reason, the
pulse generation unit 20 outputs a pulse voltage with the
pulse width that is input from the PI feedback control unit
30. Accordingly, it is possible to more accurately set the
load current to a prescribed value.
[0036] Further, the constant current output circuit 14
includes an abnormality detection unit 32 that detects
whether or not abnormality has occurred in the constant
current output circuit 14. The abnormality of the constant
current output circuit 14 means, for example, a case in
which current outside a predetermined range continues
to flow to the load 12. When the occurrence of abnormal-
ity in the constant current output circuit 14 is detected by
the abnormality detection unit 32, the constant current
output circuit 14 that supplies power to the load 12 stops
supplying power to the load 12. Furthermore, the abnor-
mality detection unit 32 outputs an abnormality detection
signal in accordance with the detection of abnormality.
The abnormality detection signal is transmitted to the oth-
er constant current output circuit 14, which is in the stand-
by state, through a communication unit 34.
[0037] When the other constant current output circuit
14, which is in the standby state, receives the abnormality
detection signal, the constant current output circuit 14
having received the abnormality detection signal starts
to drive the pulse generation unit 20. Accordingly, a
source of supply of power to the load 12 is switched to
the other constant current output circuit 14 that is in the
standby state.
[0038] As described above, the constant current output
circuit 14 according to this embodiment sets the load cur-
rent to a prescribed value by feedback control. For this
reason, when switching the constant current output cir-
cuit 14, which supplies power to the load 12, to the other
constant current output circuit 14 that is in the standby
state, the power supply device 10 should change a pulse
voltage, which is output from the constant current output
circuit 14 corresponding to a switching destination, to a
pulse voltage corresponding to the load 12, in a short
period of time in order to change power, which is output
from the constant current output circuit 14 corresponding
to the switching destination, to power, which is required
by the load 12, in a shorter period of time.
[0039] Further, when abnormality occurs in the con-
stant current output circuit 14 that supplies power to the
load 12 and the power supply device 10 according to this
embodiment switches the constant current output circuit
14, which supplies power to the load 12, to the other

constant current output circuit 14, the power supply de-
vice 10 according to this embodiment changes the cycle
of the feedback control, which is performed for the pulse
generation unit 20 of the constant current output circuit
14 corresponding to the switching destination, to a sec-
ond cycle that is higher (shorter) than a first cycle in the
constant current output circuit 14 that is not yet switched.
In other words, the first cycle is the cycle of feedback
control at the time of the normal drive of the pulse gen-
eration unit 20.
[0040] Next, the operation of the power supply device
10 according to this embodiment will be described in de-
tail by using a flowchart illustrating a flow of power supply
switching processing according to this embodiment
shown in Fig. 2. Meanwhile, the flowchart shown in Fig.
2 is a flowchart illustrating the operation of the constant
current output circuit 14B when the constant current out-
put circuit 14A supplies power to the load 12 and the
constant current output circuit 14B is in the standby state.
[0041] In Step 100, it is determined whether or not the
abnormality detection signal has been received from the
constant current output circuit 14A through the commu-
nication unit 34. If the abnormality detection signal has
been received, the processing proceeds to Step 102. If
the abnormality detection signal has not been received,
the determination of whether or not the abnormality de-
tection signal has been received is continuously repeat-
ed. Meanwhile, the determination of whether or not the
abnormality detection signal has been received is per-
formed by, for example, an arithmetic unit provided in the
communication unit 34, and a result of the determination
representing the receipt of the abnormality detection sig-
nal is output to the AD converters 26A and 26B, the sec-
ondary-side current estimation unit 28, and the PI feed-
back control unit 30 from the communication unit 34.
When the abnormality detection unit 32 of the constant
current output circuit 14A detects abnormality, the supply
of power to the load 12 from the constant current output
circuit 14A is stopped.
[0042] In Step 102, a pulse voltage, which is based on
the PWM set value calculated by using a predetermined
value (a gain used in the PI control or the like) by the PI
feedback control unit 30, is output from the pulse gener-
ation unit 20. Accordingly, the supply of power to the load
12 from the constant current output circuit 14B is started.
However, load current, which is obtained at this time,
does not necessarily reach an appropriate value. The
reason for this is that this load current is current supplied
to obtain a feedback value required for feedback control.
[0043] In the next step 104, the pulse voltage output
from the pulse generation unit 20 is subjected to feedback
control at the second cycle by the PI feedback control
unit 30 so that the load current reaches a prescribed val-
ue. Meanwhile, the AD converters 26A and 26B, the sec-
ondary-side current estimation unit 28, and the PI feed-
back control unit 30 start respective kinds of processing
required for feedback control by using the result of de-
termination, which is output from the communication unit

7 8 



EP 2 799 948 A1

6

5

10

15

20

25

30

35

40

45

50

55

34 in Step 100, as a trigger. Accordingly, the supply of
power to the load 12 from the constant current output
circuit 14B is started.
[0044] Here, the first cycle and the second cycle ac-
cording to this embodiment will be described with refer-
ence to Fig. 3. Fig. 3 is a graph showing a temporal
change of load current that is caused by feedback control
performed for the pulse generation unit 20. Meanwhile,
the first cycle is set to 5 msec and the second cycle is
set to 1 msec by way of example in this embodiment, but
the values of the first and second cycles are not limited
thereto.
[0045] The load current is changed with the change of
the pulse width of the pulse voltage, which is output from
the pulse generation unit 20, by feedback control. How-
ever, until the load current becomes stable after the start
of change thereof, the load current has a prescribed time
constant as shown in Fig. 3.
[0046] Further, the first cycle, which is the cycle of feed-
back control at the time of the normal drive of the pulse
generation unit 20, is lower (longer) than the time con-
stant. When the first cycle is set to a cycle lower than the
time constant, feedback control is performed on the basis
of stable load current without change. Accordingly, it is
possible to more accurately control load current.
[0047] Meanwhile, the second cycle is set to a cycle
higher than the time constant. Accordingly, since the
power supply device 10 according to this embodiment
performs feedback control more times in a short period
of time, the pulse voltage output from the pulse genera-
tion unit 20 is controlled in a shorter period of time so that
the load current reaches a prescribed value.
[0048] Specifically, the AD converter 26B converts a
primary-side current value into a digital value at the sec-
ond cycle and outputs the digital value to the secondary-
side current estimation unit 28, so that the feedback con-
trol by the second cycle is achieved. Further, the AD con-
verter 26A also converts a primary-side voltage value
into a digital value at the second cycle and outputs the
digital value to the secondary-side current estimation unit
28.
[0049] As described above, the power supply device
10 according to this embodiment performs feedback con-
trol for the pulse generation unit 20 of the constant current
output circuit 14, which corresponds to the switching des-
tination, at the second cycle higher than a time constant
required until the load current becomes stable after the
start of change thereof. However, performing of feedback
control at a cycle higher than the time constant is detect-
ing load current before the load current becomes stable
as shown in Fig. 3. Accordingly, stable load current is not
accurately detected. For this reason, the power supply
device 10 according to this embodiment estimates load
current on the basis of a time constant, and performs
feedback control for the pulse generation unit 20 on the
basis of a result of the estimation.
[0050] Specifically, when a time constant, which is re-
quired until the load current becomes stable after the

start of change thereof, is predetermined and a value of
current flowing to the secondary side is estimated by the
secondary-side current estimation unit 28, the load cur-
rent is estimated on the basis of the primary-side current
value that is input from the AD converter 26B and a pre-
determined time constant.
[0051] Accordingly, even though the power supply de-
vice 10 according to this embodiment performs feedback
control for the pulse generation unit 20 at a high cycle,
the load current is accurately controlled.
[0052] In the next step 106, it is determined whether
or not a prescribed time has passed after the source of
supply of power to the load 12 is switched to the constant
current output circuit 14B. If it is determined that the pre-
scribed time has passed after the switching of the source
of supply of power, the processing proceeds to Step 108.
If it is determined that the prescribed time has not passed
after the switching of the source of supply of power, the
processing returns to Step 104 and the feedback control
performed for the pulse generation unit 20 at the second
cycle is repeated. Meanwhile, the determination of
whether or not the prescribed time has passed after the
switching of the source of supply of power is performed
by, for example, the AD converter 26B, and a result of
the determination representing that the prescribed time
has passed is output to the AD converter 26A.
[0053] In Step 108, the cycle of feedback control is
changed into the first cycle from the second cycle. Feed-
back control performed at the second cycle is performed
earlier than the first cycle, but the accuracy thereof is
lower than the accuracy of the feedback control per-
formed at the first cycle. Further, since the load current
substantially reaches the prescribed value when the pre-
scribed time has passed after the switching of the con-
stant current output circuit 14, the power supply device
10 according to this embodiment can more accurately
control the load current by changing the cycle of feedback
control to the first cycle.
[0054] Specifically, the AD conversion of a primary-
side current value into a digital value, which has been
performed at the second cycle by the AD converter 26B,
is performed at the first cycle and the digital value is out-
put to the secondary-side current estimation unit 28, so
that the change of feedback control to the first cycle from
the second cycle is achieved. Further, the AD converter
26A also converts a primary-side voltage value into a
digital value at the first cycle (AD conversion) and outputs
the digital value to the secondary-side current estimation
unit 28.
[0055] Meanwhile, the number of times of feedback
control, which is performed for the prescribed time, is
determined depending on the value of the second cycle.
Accordingly, in other words, the prescribed period can
be said to be the number of times of feedback control
performed at the second cycle.
[0056] As described above, when abnormality occurs
in the constant current output circuit 14 that supplies pow-
er to the load 12 and the power supply device 10 accord-
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ing to this embodiment switches the constant current out-
put circuit 14, which supplies power to the load 12, to the
other constant current output circuit 14, the power supply
device 10 according to this embodiment changes the cy-
cle of the feedback control, which is performed for the
pulse generation unit 20 of the constant current output
circuit 14 corresponding to the switching destination, to
a second cycle that is higher than a first cycle in the con-
stant current output circuit 14 that is not yet switched.
[0057] For this reason, even though the constant cur-
rent output circuit 14 supplying power to the load 12 is
switched, the power supply device 10 according to this
embodiment can change power, which is output from the
constant current output circuit 14 corresponding to the
switching destination, to power, which is required by the
load 12, in a shorter period of time.
[0058] The invention has been described using the
above-mentioned embodiment. However, the technical
scope of the invention is not limited to the description of
the above-mentioned embodiment, and the above-men-
tioned embodiment may have various changes or mod-
ifications without departing from the scope of the inven-
tion, and embodiments including the changes or the mod-
ifications are also included in the technical scope of the
invention.
[0059] For example, a case in which the power supply
device 10 includes two constant current output circuits
14 has been described in the above-mentioned embod-
iment. However, the invention is not limited thereto, and
may include an embodiment in which the power supply
device includes three or more constant current output
circuits 14. In the case of this embodiment, one constant
current output circuit 14 supplies power to the load 12,
and a plurality of the other constant current output circuits
14 are in a standby state. Further, when abnormality oc-
curs in the constant current output circuit 14 that supplies
power to the load 12, the constant current output circuit
14 supplying power to the load 12 is switched to one
constant current output circuit 14 of the plurality of the
other constant current output circuits 14 that are in the
standby state.
[0060] Furthermore, a case in which the abnormality
detection unit 32 outputs the abnormality detection signal
when detecting abnormality has been described in the
above-mentioned embodiment. However, the invention
is not limited thereto, and may include an embodiment
in which the abnormality detection unit 32 outputs a nor-
mal signal representing that abnormality does not occur
when not detecting abnormality and stops outputting the
normal signal when detecting abnormality. In the case of
this embodiment, when the constant current output circuit
14 that is in the standby state does not receive the normal
signal from the constant current output circuit 14 that sup-
plies power to the load 12, the constant current output
circuit 14 that supplies power to the load 12 is switched
to the constant current output circuit 14 that is in the
standby state.
[0061] Moreover, a case in which current flowing in the

load 12 is estimated on the basis of the current flowing
on the primary side and feedback control is performed
for the pulse generation unit 20 on the basis of the result
of the estimation has been described in the above-men-
tioned embodiment. However, the invention is not limited
thereto, and may include an embodiment in which current
flowing in the load 12 is directly detected and feedback
control is performed for the pulse generation unit 20 on
the basis of a result of the detection.

Reference Signs List

[0062]

10: power supply device
12: load
14A, 14B: constant current output circuit
20: pulse generation unit
30: PI feedback control unit

Claims

1. A power supply device comprising:

a plurality of power supply means capable of
supplying power to the same load,
wherein power is supplied to the load by one of
the power supply means,
when abnormality occurs in the power supply
means that supplies power to the load, the pow-
er supply means supplying power to the load is
switched to the other power supply means,
the power supply means includes pulse gener-
ating means for generating a pulse voltage hav-
ing a pulse width corresponding to a voltage and
current to be output, and feedback control
means for performing feedback control on the
pulse voltage, which is output from the pulse
generating means, so that the current flowing in
the load reaches a prescribed value, and
when abnormality occurs in the power supply
means that supplies power to the load and the
power supply means supplying power to the load
is switched to the other power supply means, a
cycle of the feedback control, which is performed
for the pulse generating means of the power
supply means corresponding to a switching des-
tination, is changed to a second cycle higher
than a first cycle in the power supply means that
is not yet switched.

2. The power supply device according to claim 1,
wherein the second cycle is a cycle that is higher
than a time constant required until current flowing in
the load becomes stable after starting to change due
to the feedback control performed for the pulse gen-
erating means.
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3. The power supply device according to claim 2,
wherein the feedback control means estimates the
current, which flows in the load, on the basis of the
time constant and performs the feedback control for
the pulse generating means on the basis of a result
of the estimation.

4. The power supply device according to any one of
claims 1 to 3,
wherein the cycle of the feedback control is changed
to the first cycle from the second cycle when a pre-
scribed time has passed after the power supply
means supplying power to the load is switched to
the other power supply means.

5.  A power supply switching method of switching power
supply means, which supplies power to the same
load, by using a power supply device including a plu-
rality of power supply means, the power supply
means including pulse generating means for gener-
ating a pulse voltage having a pulse width corre-
sponding to a voltage and current to be output and
feedback control means for performing feedback
control on the pulse voltage, which is output from the
pulse generating means, so that the current flowing
in the load reaches a prescribed value, the power
supply switching method comprising:

a first step of determining whether or not abnor-
mality has occurred in the power supply means
that supplies power to the load; and
a second step of changing a cycle of the feed-
back control, which is performed for the pulse
generating means of the power supply means
corresponding to a switching destination, to a
second cycle higher than a first cycle in the pow-
er supply means that is not yet switched, when
it is determined that abnormality occurs in the
power supply means that supplies power to the
load and the power supply means supplying
power to the load is switched to the other power
supply means.
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