
Description Title of the Invention: System Stabilizing
Device Technical Field  [0001] This invention relates
to a system stabilizing device, which is designed to
be capable of exercising optimal system stabilizing
control during an isolated or self-supporting run,
without interfering with generator governor control or
AVR (automatic voltage regulating) control. Background
Art  [0002] Power generation utilizing natural energy
such as sunlight or wind power is generally
susceptible to environmental influence, and the amount
of power generation fluctuates greatly. A system
stabilizing device is used for the purpose of
accommodating or absorbing this fluctuation. [0003] In
a microgrid having a network constructed by installing
a power source, such as natural energy, near the
electric power demand side, the installation of a
system stabilizing device, which keeps demand for and
supply of electric power in balance, is necessary for
system stabilization. [0004] An example of the
microgrid (electric distribution or distribution
system) equipped with a system stabilizing device will
be described by reference to Fig. 7. Fig. 7 shows an
example in which an existing superior power system
(superior distribution system) 1 and a distribution
system (microgrid) 10 are connected via a line
impedance Ls and a circuit breaker 2.  [0005] A
dispersed generation plant 11 and a load 12 are
connected to the distribution system 10 which is the
microgrid. The dispersed generation plant 11 is
illustrated as a single generator in Fig. 7. Actually,
however, it is composed of a plurality of dispersed
facilities for power generation, which include natural
energy type power generation equipment utilizing
natural energy (e.g., photovoltaic power generation
equipment or wind power generation equipment), and
internal combustion engine type power generation
equipment driven by an internal combustion engine
(e.g., diesel power generation equipment ) . Also, the
load 12 is actually a plurality of dispersed loads.
[0006] With the microgrid 10 as shown in Fig. 7, the
amount of power generation varies or fluctuates
greatly according to weather conditions, wind speed,
etc., because it has natural energy type power
generation equipment. In order to accommodate such
fluctuations in the amount of power  



generation, therefore, a system stabilizing device 20
is used.  [0007] With the internal combustion engine
type power generation equipment, output power is
adjusted by governor control. However, governor
control is slow in response. Thus, if electric power
consumed by the load 12 suddenly changes, the internal
combustion engine type power generation equipment
cannot follow such a sudden change (sudden excess or
deficiency) in electric power. The system stabilizing
device 20 is used for the purpose of following such a
sudden change inelectricpowerwithgoodresponse,
therebyassistingthe internal combustion engine type
power generation equipment to balance demand for and
supply of electric power.  (0008) The system
stabilizing device 20 is a power converter having a
power storage function, and is provided in the
distribution system 10 in a state connected in
parallel with the dispersed generation plant 11 and
the load 12. [0009] The system stabilizing device 20
has a self-contained control unit 21, an
interconnected control unit 22, a change-over switch
23, a current control unit 24, a PW11 (pulse width
modulation) modulator 25, a power converter 26 capable
of an inverting action and a converting or rectifying
action, and a direct current charging unit 27 such as
an electric double layer capacitor or a battery.
[0010] The power converter 26 acts responsive to a
gate signal g fed from the PWM modulator 25. This
power converter 26, when performing a converting
action, converts an alternating current power obtained
from the distribution system 10 into a direct current
power, and charges this direct current power into the
direct current charging unit 27. When performing an
inverting action, the power converter 26 converts the
direct current power charged in the direct current
charging unit 27 into an alternating current power,
and sends this alternating current power to the
distribution system 10. [0011]In the system
stabilizing device 20, moreover, a system current Is,
which flows from the power system 1 into the
distribution system 10, is detected by a current
detector 28, a system voltage Vs which is the voltage
of the distribution system 10 is detected by a voltage
detector 29, and a converter current lin, inputted to
and outputted from the power converter 26 is detected
by a current detector 30.  [0012] With the system
stabilizing device 20, under normal conditions where
no breakdown or the like occurs in the power system 1,
the circuit breaker 2 is in a connected state, so that
"a system-interconnected run", an operation  performed
with the distribution system 10 being tied to the
power system 1, is carriedout . During the
system-interconnectedrun, electricpower is supplied to
the load 12 by the power system 1, the dispersed
generation plant 11, and the system stabilizing device
20.  [0013] During this system-interconnected run, a
movable contact 23a of the change-over switch 23 is
thrown to the A side as indicated by a dashed line in
Fig. 7. As a result, the gate signal g obtained under
control of the interconnected control unit 22 is fed
to the power converter 26 to actuate the power
converter 26.  [0014] During the above
system-interconnected run, the system stabilizing
device 20 acts to detect the system current Is flowing
into the distribution system 10, determine a system
power from the system current Is, and suppress a
fluctuation in this system power. That is, the system
stabilizing device 20 acts to detect a power flow at
the point of interconnection between the distribution
system (microgrid) 10 and the power system land render
fluctuations in the power flow gentle. [0015] Under
abnormal conditions where a breakdown occurs in the
power system 1, on the other hand, the circuit breaker
2 is in a shut-off state, and the system stabilizing
device 20 makes a "self-supporting run", a run
performed with the distribution system 10 being cut
off from the power system 1. During the
self-supporting run, electricpower is suppliedtothe
load 12 by the dispersed generation plant 11 and the
system stabilizing device 20.  [0016] During this
self-supporting run, the movable contact 23a of the
change-over switch 23 is thrown to the B side as
indicated by a solid line in Fig. 7. As a result, the
gate signal g obtainedunder control of the
self-contained control unit 21 is fed to the power
converter 26 to actuate the power converter 26. 



[0017] During the above self-supporting run, the
system stabilizing device 20 detects the system
voltage Vs within the distribution system 10, and
performs a compensating action so that the voltage
amplitude and frequency of this system voltage Vs
become stable. That is, the system stabilizing device
20 detects an excess or deficiency in the power within
the distribution system (microgrid) 10, and exercises
input or output control over the power such that
surplus power is charged into the direct current
charging unit 27 when the power within the microgrid
10 is greater than the load power, and the charged
power is outputted  when the load power is
insufficient.  [0018] Details of the actions of the
system stabilizing device 20 during the
self-supporting run will be described by reference to
Fig. 8.  [0019] During the self-supporting run, power
is supplied from the dispersed generation plant 11 to
the load 12. When the power load sharply increases at
this time, the torque of the generator becomes
insufficient for the load power, so that the number of
revolutions decreases to lower the frequency of the
voltage. [0020] Governor control for maintaining the
frequency of the output voltage at a constant value is
applied to the internal combustion engine type power
generation equipment. However, governor control is
slow in response, so that if the load sharply
increases, a decrease in the frequency lasting for
several seconds or so occurs. As noted here, a load
change (sharp increase in load) causes a great change
to the frequency. According to this change, other
power generation equipment within the microgrid 10
also increases in load, and governor control is
performed for the other power generation equipment as
well. It follows that governor control is exercised in
a plurality of power generation equipment. If such a
plurality of governor controls interfere with each
other, oscillations, etc. occur in the system voltage,
rendering power supply from the dispersed generation
plant 11 to the load 12 unstable. [0021] Under this
situation, upon detection of a decrease in the
frequency of the system voltage Vs, the system
stabilizing device 20 outputs an active power to
assist governor control of the internal combustion
engine type power generation equipment, keeping a
decrease in frequency to a minimum.  [0022] During the
self-supporting run, moreover, power is supplied from
the dispersed generation plant 11 to the load 12. When
the load increases, a voltage drop in the system
voltage Vs is caused by an armature reaction due to
armature inductance LG within the generator of the
power generation equipment.  [0023] AVR (automatic
voltage regulating) control for maintaining the output
voltage at a constant value is applied to the internal
combustion engine type power generation equipment.
However, AVR control is slow in response, so that if
the load sharply increases, a decrease in the voltage
lasting for several seconds or so occurs. As noted
here, a load change or fluctuation causes a great
change to the voltage. [0024] Under this situation,
upon detection of a voltage drop in the system voltage
Vs, the system stabilizing device 20 outputs a
reactive power, thus  acting as a capacitor load, to
cancel out the voltage drop in the armature inductance
LG, thereby suppressing the voltage drop in the system
voltage Vs. [0025] By performing the above-mentioned
two types of actions, the system stabilizing device 20
suppresses fluctuations in the frequency and amplitude
(voltage value) of the system voltage Vs to improve
power quality.  [0026] By further reference to Fig. 8,
explanations will be offered for the configurations
and actions of respective functional blocks which act
during the self-supporting run among the respective
functional blocks of the system stabilizing device 20.



[0027] A zero-crossing detecting unit 40 takes in the
systemvoltage Vs detected by the voltage detector 29,
and outputs a zero-crossing signal Z showing the
interval between the zero-crossings of its sinusoidal
waveform. A frequency converting unit 41 outputs a
frequency signal cos showing the frequency of the
system voltage Vs based on the zero-crossing signal Z.
A fluctuation detecting block 42 determines the
fluctuation component Cco s of the frequency signal
cos, and this fluctuation component Cco s is
integrated by an integrator 43 to determine an active
current command irefd. [0028] A voltage amplitude
detecting unit 44 takes in the system voltage Vs
detected by the voltage detector 29, and outputs a
voltage amplitude signal Ws] showing its voltage
value.           A fluctuation detecting block 45
determines the fluctuation component CIVs I of the
voltage amplitude signal IVs , and this fluctuation
component CIVs is multiplied by a predetermined gain
by a proportional computing unit 46 to determine a
reactive current command Irefq.  [0029] A PLL
(phase-locked loop) circuit 50 is composed of a PLL
computing unit 51, an adder 52, and an integrator 53.
This PLL circuit 50 outputs a control reference phase
19. The PLL computing unit 51 receives the
zero-crossing signal Z and the control reference phase
B, and outputs a frequency difference cos. The adder
52 adds the frequency difference A cos and a reference
angular frequency cos*, and the resulting sum ( A
cos+cos) is integrated by the integrator 53 to output
the control reference phase 0.          With this
control reference phase 0 as a phase reference, the
transforming actions of a dq transformer 60 and a dq
inverse transformer 65 to be described later are
performed.   [0030] The dq transformer 60 carries out
dq transformation of the converter current Iinv
detected by the current detector 30 to output the
active component ii"d of the converter current and the
reactive component iinvi of the converter current.
A subtracter 61 outputs the active component Ad of a
current deviation which is a deviation between the
active current command irefd and the active component
It of the converter current. A current control unit
(ACR) 62 performs the PI (proportional plus integral)
computation of the active component Ad of the current
deviation to output an active voltage command Vd.
A subtracter 63 outputs the reactive component A q of
a current deviation which is a deviation between the
reactive current command Irefgand the reactive
component Iinyq of the converter current. A current
control unit (ACR) 64 performs the PI (proportional
plus integral) computation of the reactive component A
q of the current deviation to output a reactive
voltage command Vq.           The dq inverse
transformer 65 carries out the dq inverse
transformation of the active voltage command Vd and
the reactive voltage command Vq to output a voltage
command V*.  [0031] The PWM (pulse widthmodulation)
modulator 25 PWM-modulates the voltage command V* to
produce the gate signal g, and the power converter 26
acts in response to this gate signal g. 



As a result, when the frequency signal cos declines,
power compensation is made such that active power is
outputted from the power converter 26, or when the
voltage amplitude signal IVsl declines, power
compensation is made such that reactive power is
outputted from the power converter 26.  [0032] A
fluctuation detecting block 70 and a fluctuation
detecting block 80, which can be used as the
fluctuation detecting blocks 42, 45 (see Fig. 8), will
be described by reference to Figs. 9 and 10.  [0033]
The fluctuation detecting block 70 shown in Fig. 9 can
be used as the fluctuation detecting blocks 42, 45
(see Fig. 8).           The fluctuation detecting
block 70 is composed of a low-pass filter 71, a
low-pass filter 72, a subtracter 73, an amplifier 74,
and a rating limiter 75.           The pass band
frequency of the fluctuation detecting block 70 is
determined by filtering characteristics required of
the fluctuation detecting block 42 or the fluctuation
detection block 45.   [0034] Thelow-pass filter 71 is
a filterhavingfirstorder lagcharacteristics, whose
time constant is set to be the time constant Ti. The
time constant Ti is a time constant which has been
determined for the purpose of noise removal.
The low-pass filter 72 is a filter having first order
lag characteristics, whose time constant is set to be
the time constant T2. The time constant T2 is a time
constant which has been determined for the purpose of
setting the time for detecting fluctuations.
When receiving an input signal (frequency signal co s
orvoltage amplitude signal IVs1), both filters 71 and
72 utilize their filtering characteristics to filter
the input signal. [0035] The subtracter 73 outputs a
fluctuation component obtained by subtracting an
output signal of the low-pass filter 72 from an output
signal of the low-pass filter 71.  [0036] The
fluctuation component outputted from the subtracter 73
is amplified by the amplifier 74. That is, -Gas a
negative gain has been set in the amplifier 74, and
the fluctuation component is multiplied by -G.
Further, the fluctuation component amplified by the
amplifier 74 is outputted after passage through the
rating limiter 75. Thus, the upper limit value and
lower limit value of its signal value (command value)
are limited to the rated value, and then outputted.
[0037] The active current command 're fd and the
reactive current command Ireal are determinedbasedon
the signals ( fluctuation components Co.) s C 1 Vs 1 )
outputted from the rating limiter 75 (see Fig. 8). 



That is, when the fluctuation detecting block 70 is
used as the fluctuation detecting block 42, the active
current command 'rem is determined by integrating the
signal (fluctuation component Cco s) outputted from
the rating limiter 75. When the fluctuation detecting
block 70 is used as the fluctuation detecting block
45, the reactive current command Irefq is
determinedbymultiplying the signal (fluctuation
component CIVs1) outputted from the rating limiter 75
by a predetermined gain. [0038] The fluctuation
detecting block 80 shown in Fig. 10 can be used as the
fluctuation detecting blocks 42, 45 (see Fig. 8).
The fluctuation detecting block 80 is composed of a
low-pass filter 81, a limiter 82, a delay circuit 83,
a first subtracter 84, a second subtracter 85, an
adder 86, an amplifier 87, and a rating limiter 88.
The pass band frequency of the fluctuation detecting
block 80 is determined by filtering characteristics
required of the fluctuation detecting block 42 or the
fluctuation detecting block 45.  [0039] Thelow-pass
filter81 is a
filterhavingfirstorderlagcharacteristics, whose time
constant is set to be the time constant Tl. The time
constant Tl is a time constant which has been
determined for the purpose of noise removal.
When receiving an input signal (frequency signal co s
or voltage amplitude signal IVs1), the low-pass filter
81 utilizes its filtering characteristics to filter
the input signal. [0040] The limiter 82 has limiting
characteristics defined as -(X/T3)Ts.           T3
represents a cushioning time set at an arbitrary
duration, Ts represents one sampling period, and X
represents a limiting value.           This limiter 82
limits the amount of change for one sampling period
Ts. When the signal value of the signal inputted to
the limiter 82 is a value between +X (upper limiting
value) and -X (lower limiting value), the limiter 82
holds the signal value of the input signal as such,
and outputs it. When the signal value of the signal
inputted to the limiter 82 is above +X (upper limiting
value), the limiter 82 allows the value to increase
with a constant gradient for a predetermined time, and
then limits the value to +X. When the signal value of
the signal inputted to the limiter 82 is below -X
(lower limiting value), the limiter 82 allows the
value to decrease with a constant gradient for a
predetermined time, and then limits the value to -X.
[0041] The delay circuit 83 has the properties of
delaying the inputted signal by one sampling period Ts
and outputting the delayed signal. This delay circuit 



83 can be constructed, for example, by a Z
transformation circuit having such properties as to
show Z-1.  [0042] The subtracter 84 performs
subtraction between the output signal of the filter 81
having the first order lag characteristics and the
output signal of the delay circuit 83, and sends the
resulting difference signal to the limiter 82.
Thatis,theoutputsignalofthedelaycircuit83isprovidedasn
egative feedback at the stage preceding the limiter
82.  [0043] The adder 86 adds the signal outputted
from the limiter 82 and the signal outputted from the
delay circuit 83, and outputs the sum. That is, the
output signal of the delay circuit 83 is provided as
positive  feedback at the stage succeeding the limiter
82. [0044] The delay circuit 83 delays the output
signal of the adder 86 by one sampling period Ts, and
outputs the delayed signal.  [0045] As described
above, the signal outputted from the delay circuit 83
is provided as negative feedback at the stage
preceding the limiter 82, and is provided as positive
feedback at the stage succeeding the limiter 83. Thus,
the signal status is as follows:  [0046] The output of
the subtracter 84 is "the present sampled value - the
value after limiter processing performed one sampling
period previously".           Thus, if the signal
value inputted from the filter 81 to the subtracter 84
is +X or less, but -X or more, the signal value
outputted from the limiter 82 is 0.           If the
signal value inputted from the filter 81 to the
subtracter 84 is above +X, but below -X, on the other
hand, the signal value outputted from the limiter 82
is a value whose upper limit value and lower limit
value are restricted by the limiting values (+X, -X). 



[0047] The output of the adder 86 is "the output of
the limiter + the value after limiter processing
performed one sampling period previously".
Thus, if the signal value inputted from the filter 81
to the subtracter 84 is above +X, but below -X, the
signal value outputted from the adder 86 linearly
increases. That is, the value of the signal outputted
from the adder 86 varies (increases or decreases)
stepwise by the magnitude of the limiting value (+X or
-X) for each sampling period Ts. [0048] The subtracter
85 performs subtraction between the output signal of
the low-pass filter 81 having the first order lag
characteristics and the output signal of the adder 86,
and outputs the difference. A fluctuation component
included in the input signal is outputted from the
subtracter 85. [0049] The fluctuation component
outputted from the subtracter 85 is amplified by the
amplifier 87. That is, -Gas a negative has been set in
the amplifier 87, and the fluctuation component is
multiplied by -G.           Further, the fluctuation
component amplified by the amplifier 87 is outputted
after passage through the rating limiter 88. Thus, the
upper limit value and lower limit value of its signal
value (command value) are limited to the rated value,
and then outputted. [0050] The active current command
Irefd and the reactive current command Irefg  are
determinedbasedon the signals ( fluctuation components
C s, C I Vs I ) outputted from the rating limiter 88
(see Fig. 8).          That is, when the fluctuation
detecting block 80 is used as the fluctuation
detecting block 42, the active current command r
-refd is determined by integrating the signal (
fluctuation component Coi s) outputted from the rating
limiter 88. When the fluctuation detecting block 80 is
used as the fluctuation detectingblock 45, the
reactive current conunand Irefq iS
determinedbymultiplying the signal (fluctuation
component CIVs1) outputted from the rating limiter 88
by a predetermined gain. Prior Art Documents Patent
Document [0051]Patent Document 1: JP-A-10-14251 



Summary of the Invention Problems to be solved by the
invention  [0052] As stated above, the system
stabilizing device 20, during the self-supporting run,
detects the fluctuation in the frequency of the system
voltage Vs and performs feedback computation, thereby
setting the active power which is outputted by the
power converter 26.          However, the fluctuation
in the frequency of the system voltage Vs is caused
not only by a fluctuation in load, but also by the
execution of feedback control by generator governor
control.          Thus, when a frequency increase
occurs upon governor control of the generator, the
system stabilizing device 20 may misconceive that the
frequency increase has occurred because of a decrease
in load, and may absorb an active power. Such an
action of the system stabilizingdevice 20 (the
actionof absorbing the active power) results in the
action of impeding the governor control of the
generator (outputting of an active power). This is a
state where the system stabilizing device 20 and the
generator interfere with each other. [0053] Figs.
11(a) to 11(c) show compensating waveforms when the
fluctuation detecting block 70 shown in Fig. 9 was
used as the fluctuation detecting block 42. Figs.
12(a) to 12(c) show compensating waveforms when the
fluctuation detecting block 80 shown in Fig.
10wasusedas the fluctuation detecting block 42. [0054]
As shown in Fig. 11(a) and Fig. 12(a), when the load
sharply increases and a stepped load current IL begins
to flow suddenly, the frequency signal  co s decreases
owing to a load fluctuation (a sharp increase in load)
during the term TA, and the frequency signal co s is
recovering (increasing) during the term TB following
the term TA upon governor control, as shown in Fig.
11(b) and Fig. 12 (b) .  [0055] As shown in Fig. 11
(c) and Fig. 12 (c) , a current command Iref of a
positive value for outputting an active power is
outputted during the term TA. During the term TB, the
frequency signal cos is increasing, so that the
current command 'ref of a negative value for absorbing
the active power is outputted.            Hence, even
if the generator outputs active power by governor
control, the power converter 26 acts to absorb the
active power, with the result that the system
stabilizing device 20 and the generator interfere with
each other.            In Figs. 11 (c) and 12 (c) , a
shaded area for the term TB corresponds to the active
power absorbed by the power converter 26. 



[0056] To prevent such a situation in which the system
stabilizing device 20 and the generator interfere, a
judging function for judging whether the frequency
fluctuation is due to a load fluctuation or attributed
to the governor control of the generator has to be
added. Addition of such a judging function would
complicate the device.  [0057] Furthermore, in control
for detecting a fluctuation in the voltage amplitude
to compensate for the reactive power, it cannot be
judged whether the amplitude fluctuation is due to a
load fluctuation or due to the AVR (automatic voltage
regulating) control of the generator. Thus, a similar
problem arises. [0058] That is, during the
self-supporting run, the system stabilizing device 20
detects the fluctuation in the voltage amplitude of
the system voltage Vs to perform feedback computation,
thereby setting the reactive power which is outputted
by the power converter 26.            However, the
fluctuation in the voltage amplitude of the system
voltage Vs occurs not only when the load fluctuates,
but also when feedback control by the AVR control of
the generator is exercised.            Thus, when an
increase in the voltage amplitude occurs upon AVR
control of the generator, the system stabilizing
device 20 may misconceive that the voltage amplitude
increase has occurred because of a decrease in load,
and may absorb a reactive power. Such an action of the
system stabilizing device 20 (the action of absorbing
the reactive power) results in the action of impeding
the AVR control of the generator (the action of
increasing the generator voltage) .   This is a state
where the system stabilizing device 20 and the
generator interfere with each other.  [0059] The
present invention has been accomplished in the light
of the above-described conventional technologies. It
is an object of the invention to provide a system
stabilizing device capable of exercising system
stabilizing control, without interfering with the
governor control or AVR (automatic voltage regulating)
control of the generator. Means for solving the
problems  [0060] A constitution of the present
invention for solving the above problems is a system
stabilizing device provided in a distribution system
to which a dispersed generation plant and a load are
connected,           the system stabilizing device
having a control mode during a self-supporting run,
which is a control mode for compensating for an active
power to be supplied to the distribution system as a
frequency of a system voltage of the distribution
system fluctuates, and also for compensating for a
reactive power to be supplied to the distribution
system as a voltage amplitude of the system voltage of
the distribution system fluctuates, the system
stabilizing device having           a self-contained
control unit which, in accordance with a fluctuation
in the frequency of the system voltage, outputs an
active current command for suppressing the fluctuation
in the frequency, and in accordancewith a fluctuation
in the voltage amplitude of the systemvoltage, outputs
a reactive current command for suppressing the
fluctuation in the voltage amplitude, and           a
power converter which performs a converting action and
an inverting action in accordance with a gate signal
determined based on the active current command and the
reactive current command, 



wherein the self-contained control unit has a first
fluctuation detecting block for outputting a
fluctuation component (Ccus) conformed to the
frequency fluctuation of the system voltage, and a
second fluctuation detecting block for outputting a
fluctuation component (CIVs1) conformed to the voltage
amplitude fluctuation of the system voltage,
when a time constant set for noise removal is set to
be Tl, and a time constant determined for setting a
fluctuation detection time is set to be T2, the first
and second fluctuation detecting blocks are each
composed of a first low-pass filter having first order
lag characteristics with a time constant  of Ti, a
second low-pass filter having first order lag
characteristics with a time constant of T2, a
subtracter for performing a subtraction between an
output signal of the first low-pass filter and an
output signal of the second low-pass filter, and an
interference action inhibiting unit, and the
interference action inhibiting unit           changes
the time constant T2 of the first fluctuation
detecting block to a small value           (i) when
judging that the power converter absorbs the active
power in accordance with the active current command
obtained based on the fluctuation component (Ccos), by
detecting that a positive or negative polarity of the
fluctuation component (Ccos) is one of the positive
and negative polarities when the frequency of the
system voltage is smaller than a predetermined rated
frequency, or           (ii) when judging that the
power converter releases the active power in
accordance with the active current command obtained
based on the fluctuation component (Ccos), by
detecting that the positive or negative polarity of
the fluctuation component (Cws) is other of the
positive and negative polarities when the frequency of
the system voltage is larger than the predetermined
rated frequency, and           changes the time
constant T2 of the second fluctuation detecting block
to a small value            (iii) when judging that
the power converter absorbs the reactive power in
accordance with the reactive current command obtained
based on the fluctuation component (C1V51). by
detecting that a positive or negative polarity of the
fluctuation component (CIV51) is one of the positive
and negative polarities when the voltage amplitude of
the system voltage is smaller than a predetermined
rated value, or            (iv) when judging that the
power converter releases the reactive power in
accordance with the reactive current command obtained
based on the fluctuation component (C1Vs1), by
detecting that the positive or negative polarity of
the fluctuation component (CIVs1) is other of the
positive and negative polarities when the voltage
amplitude of the system voltage is larger than the
predetermined rated value. [0061] Another constitution
of the present invention is the above system
stabilizing device, wherein  



the time constant Ti set for noise removal and the
time constant T2 determined for setting the
fluctuation detection time are set in each of the
first and second fluctuation detecting blocks,
the first and second fluctuation detecting blocks each
perform computations with use of computing programs to
carry out first order lag filtering of the signal
inputted to the fluctuation detecting block, with a
time constant as Ti, to determine a first filter
signal,          carry out first order lag filtering
of the signal inputted to the fluctuation detecting
block, with a time constant as T2, to determine a
second filter signal, and          subtract the second
filter signal from the first filter signal to
determine a fluctuation component,          the first
fluctuation detecting block performs the computations
with use of the computing programs to          change
the time constant T2 of the first fluctuation
detecting block to a small value          (i) when
judging that the power converter absorbs the active
power in accordance with the active current command
obtained based on the fluctuation component (Cws), by
detecting that a positive or negative polarity of the
fluctuation component (Cws) is one of the positive and
negative polarities when the frequency of the system
voltage is smaller than a predetermined rated
frequency, or           (ii) when judging that the
power converter releases the active power in
accordance with the active current command obtained
based on the fluctuation component (Cws), by detecting
that the positive or negative polarity of the 



fluctuation component (Cws) is other of the positive
and negative polarities when the frequency of the
system voltage is larger than the predetermined rated
frequency, and           the second fluctuation
detecting block performs the computations with use of
the computing programs to          change the time
constant T2 of the second fluctuation detecting block
to a small value           (iii) when judging that the
power converter absorbs the reactive power in
accordance with the reactive current command obtained
based on the fluctuation  component (C I Vs I ) , by
detecting that a positive or negative polarity of the
fluctuation component (C I Vs I ) is one of the
positive and negative polarities when the voltage
amplitude of the system voltage is smaller than a
predetermined rated value, or          (iv) when
judging that the power converter releases the reactive
power in accordance with the reactive current command
obtained based on the fluctuation component (CI Vs ) ,
by detecting that the positive or negative polarity of
the fluctuation component (C I Vs I ) is other of the
positive and negative polarities when the voltage
amplitude of the system voltage is larger than the
predetermined rated value.  (00621 Another
constitution of the present invention is a system
stabilizing device provided in a distribution system
to which a dispersed generation plant and a load are
connected,          the system stabilizing device
having a control mode during a self-supporting run,
which is a control mode for compensating for an active
power to be supplied to the distribution system as a
frequency of a system voltage of the distribution
system fluctuates, and also for compensating for a
reactive power to be supplied to the distribution
system as a voltage amplitude of the system voltage of
the distribution system fluctuates, the system
stabilizing device having          a self-contained
control unit which, in accordance with a fluctuation
in the frequency of the system voltage, outputs an
active current command for suppressing the fluctuation
in the frequency, and in accordance with a fluctuation
in the voltage amplitude of the system voltage,
outputs a reactive current command for suppressing the
fluctuation in the voltage amplitude, and          a
power converter which performs a converting action and
an inverting action in accordance with a gate signal
determined based on the active current command and the
reactive current command,          wherein the
self-contained control unit has a first fluctuation
detecting block for outputting a fluctuation component
(C cos) conformed to the frequency fluctuation of the
system voltage, and a second fluctuation detecting
block for outputting a fluctuation component (C Vs1)
conformed to the voltage amplitude fluctuation of the
system voltage, 



when a time constant set for noise removal is Tl, an
arbitrarily set cushioning time is T3, one sampling
period is Ts, and X is a limiting value,  the first
and second fluctuation detecting blocks are each
composed of a low-pass filter having first order lag
characteristics with a time constant of Tl, a limiter
having limiting characteristics defined as (X/T3)Ts, a
delay circuit for delaying an inputted signal by one
sampling period Ts and outputting the delayed signal,
a first subtracter, a second subtracter, an adder, and
an interference action inhibiting unit,           the
first subtracter performs a subtraction between an
output signal of the low-pass filter having the first
order lag characteristics and an output signal of the
delay circuit, and feeds a resulting difference to the
limiter,           the adder adds an output signal of
the limiter and the output signal of the delay
circuit, and outputs a resulting sum,          the
delay circuit delays an output signal of the adder by
one sampling period Ts, and outputs the delayed
signal,          the second subtracter performsa
subtraction between the output signal of the low-pass
filter having the first order lag characteristics and
the output signal of the adder, and outputs a
resulting difference, and the interference action
inhibiting unit           changes the cushioning time
T3 of the limiter provided in the first fluctuation
detecting block to a small value           (i) when
judging that the power converter absorbs the active
power in accordance with the active current command
obtained based on the fluctuation component (Ccos), by
detecting that a positive or negative polarity of the
fluctuation component (Ccos) is one of the positive
and negative polarities when the frequency of the
system voltage is smaller than a predetermined rated
frequency, or           (ii) when judging that the
power converter releases the active power in
accordance with the active current command obtained
based on the fluctuation component (Cods), by
detecting that the positive or negative polarity of
the fluctuation component (Ccos) is other of the
positive and negative polarities when the frequency of
the system voltage is larger than the predetermined
rated frequency, and          changes the cushioning
time T3 of the limiter provided in the second
fluctuation detecting block to a small value
(iii) when judging that the power converter absorbs
the reactive power in accordance with the reactive
current command obtained based on the fluctuation 



component (C1Vs1), by detecting that a positive or
negative polarity of the fluctuation component (CIVs1)
is one of the positive and negative polarities when
the voltage amplitude of the system voltage is smaller
than a predetermined rated value, or           (iv)
when judging that the power converter releases the
reactive power in accordance with the reactive current
command obtained based on the fluctuation component
(CIV51), by detecting that the positive or negative
polarity of the fluctuation component (CIVs1) is other
of the positive and negative polarities when the
voltage amplitude of the system voltage is larger than
the predetermined rated value.  [0063] Another
constitution of the present invention is the above
system stabilizing device, wherein the time constant
Tl set for noise removal, the arbitrarily set
cushioning time T3, the one sampling period Ts, and
the limiting value X are set in each of the first and
second fluctuation detecting blocks,           the
first and second fluctuation detecting blocks each
perform computations with use of computing programs to
carry out first order lag filtering of the input
signal inputted to the fluctuation detecting block,
with a time constant as Ti, to determine a filter
signal,           subtract the delayed signal from the
filter signal to determine a subtraction signal,
perform a limiting operation on the subtraction signal
by the limiting characteristics defined as d:(X/T3)Ts
to determine a limit signal, add the limit signal and
the delayed signal to determine an addition signal, 



delay the addition signal by the one sampling period
Ts to form the delayed signal, and           subtract
the addition signal from the filter signal to
determine a fluctuation component,           the first
fluctuation detecting block performs the computations
with use of the computing programs to           change
the cushioning time T3 of the limiter provided in the
first fluctuation detecting block to a small value (i)
when judging that the power converter absorbs the
active power   in accordance with the active current
commanctobtained based on the fluctuation component
(Cos), by detecting that a positive or negative
polarity of the fluctuation component (Cws) is one of
the positive and negative polarities when the
frequency of the system voltage is smaller than a
predetermined rated frequency, or           (ii) when
judging that the power converter releases the active
power in accordance with the active current command
obtained based on the fluctuation component (Ccos), by
detecting that the positive or negative polarity of
the fluctuation component (Ccos) is other of the
positive and negative polarities when the frequency of
the system voltage is larger than the predetermined
rated frequency, and           the second fluctuation
detecting block performs the computations with use of
the computing programs to          change the
cushioning time T3 of the limiter provided in the
second fluctuation detecting block to a small value
(iii) when judging that the power converter absorbs
the reactive power in accordance with the reactive
current command obtained based on the fluctuation
component (CIV51), by detecting that a positive or
negative polarity of the fluctuation component (CIVs1)
is one of the positive and negative polarities when
the voltage amplitude of the system voltage is smaller
than a predetermined rated value, or            (iv)
when judging that the power converter releases the
reactive power in accordance with the reactive current
command obtained based on the fluctuation component
(CIV51), by detecting that the positive or negative
polarity of the fluctuation component (CIVs1) is other
of the positive and negative polarities when the
voltage amplitude of the system voltage is larger than
the predetermined rated value. Effects of the
invention 



[0064] According to the present invention, the system
stabilizing device does not misconceive that the
frequency fluctuation due to the governor control of
the generator or the voltage amplitude fluctuation due
to AVR (automatic voltage regulating) control of the
generator has been caused by a load fluctuation. Thus,
the system stabilizing device can exercise optimal
system stabilizing control, without interfering with
the governor control or AVR control. Brief Description
of the Drawings  detecting block according to
Embodiment 1 of the present inven tion.
[Figs. 2(a) to 2(c)] are characteristic charts showing
compensating waveforms when the fluctuation detecting
block of Embodiment 1 was used.           [Fig. 3] is
a circuit configuration drawing showing a fluctuation
detecting block according to Embodiment 2 of the
present inven tion.           [Figs. 4(a) to 4(c)] are
characteristic charts showing compensating waveforms
when the fluctuation detecting block of Embodiment 2
was used.           [Fig. 5] is a circuit
configuration drawing showing a fluctuation detecting
block according to Embodiment 3 of the present inven
tion.           [Figs. 6(a) to 6(d)] are
characteristic charts showing compensatin waveforms
when the fluctuation detecting block of Embodiment 3
was used.           [Fig. 7] is a circuit
configuration drawing showing a microgrid equipped
with a system stabilizing device.           [Fig. 8]
is a circuit configuration drawing showing the
microgrid equipped with the system stabilizing device.
[Fig. 9] is a circuit configuration drawing showing a
conventional fluctuation detecting block.
[Fig. 10] is a circuit configuration drawing showing a
conventional fluctuation detecting block. 



[Figs. 11(a) to 11(c)] are characteristic charts
showing compensating waveforms when the conventional
fluctuation detecting block was used.           [Figs.
12(a) to 12(c)] are characteristic charts showing
compensating waveforms when the conventional
fluctuation detecting block was used. Mode for
Carrying Out the Invention [0066] A mode for carrying
out the present invention will be described in detail
based on embodiments of the invention. Embodiment I
[0067] Fig. 1 shows a fluctuation detecting block 70A
according to Embodiment 1 of the present invention.
This fluctuation detecting block 70A has an
interference action inhibiting unit 100 further added
to the configuration of the fluctuation detecting
block 70 shown in Fig. 9.           Thus, the
interference action inhibiting unit 100 will be mainly
described, with the same parts as those in the
fluctuation detecting block 70 being assigned the same
numerals as in the fluctuation detecting block 70, and
a duplicate explanation being omitted.  [0068] In this
embodiment, the fluctuation detecting block 70A is
applied to the fluctuation detecting block 42 of the
system stabilizing device 20 shown in Fig. 8, which is
designed to output the fluctuation component CCOS as
the optimal value, without interfering with the
governor control of the generator. [0069] The
inference action inhibiting unit 100 has an
interference action judgment block 101, and a time
constant changing block 102. [0070] The frequency
signal cos and the fluctuation component Cs of the
frequency signal cos are inputted to the interference
action judgment block 101. By integrating the
fluctuation component Ccos, the active current command
Imfd is ob tamed. [0071] The interference action
judgment block 101 determines or judges whether the
system stabilizing action of the system stabilizing
device 20 (see Fig. 8) and the governor control action
of the generator interfere with each other.
Concretely, the following judgment conditions (i) and
(ii) have been set and, if either of the judgment
conditions (i) and (ii) is met, it is judged that the
system stabilizing action of the system stabilizing
device 20 and the governor control action of the
generator interfere with each other. 



(i) The frequency of the frequency signal cos is
smaller than a predetermined rated frequency, and the
fluctuation component Cw s has a negative value or is
negative.           (ii) The frequency of the
frequency signal as is larger than the predetermined
rated frequency, and the fluctuation component Co s
has a positive value or is positive. [0072] If the
fluctuation component Ccos is of a negative value, the
power converter 26 acts to absorb the active power
under the active current command Irdfd at this time.
If the fluctuation component Ccos is of a positive
value, the power converter 26 acts to release the
active power under the active current command Item at
this time.          Depending on the circuit
configuration, the positivity or negativity of the
fluctuation component Ccos, and the active power
absorbing or releasing action of the power converter
26 may be opposite to those mentioned above. In this
embodiment, however, an explanation will be offered on
the assumption that the above actions are performed.
[0073] Further, the interference action judgment block
101 outputs a time  constant changing signal H when a
state where the judgment condition (i) or (ii) is true
continues for a predetermined set time. When a
predetermined time (for example, a term longer than
the term TB in Figs. 2(a) to 2(c)) elapses after
outputting this time constant changing signal H, the
interference action judgment block 101 stops the
outputting of the time constant changing signal H.
The reason why the time constant changing signal H is
outputted after continuation of the judgment condition
(i) or (ii) for the predetermined set time is that the
occurrence of a malfunction due to noise or the like
is prevented by doing so.  [0074] In the absence of
the time constant changing signal H outputted from the
interference action judgment block 101, the time
constant changing block 102 maintains the time
constant T2 set in the low-pass filter 72 as such.
In the presence of the time constant changing signal H
outputted from the interference action judgment block
101, by contrast, the time constant changing block 102
changes the time constant of the low-pass filter 72 to
a smaller value, for example, a tenth of T2.
When outputting of the time constant changing signal H
from the interference action judgment block 101 is
stopped, the time constant changing block 102 returns
the time constant of the low-pass filter 72 to T2.
[0075] Compensating waveforms when the fluctuation
detecting block 70A was used as the fluctuation
detecting block 42 shown in Fig. 8 will be described
by reference to Figs. 2(a) to 2(c). [0076] When the
load sharply increases and a stepped load current IL
begins to flow suddenly, as shown in Fig. 2(a), the
frequency signal cos decreases owing to a load
fluctuation (a sharp increase in load) during the term
TA, and the frequency signal as is recovering
(increasing) during the term TB following the term TA
upon governor control, as shown in Fig. 2(b). 



[0077] As shown in Fig. 2(c), a current command Irof
(fluctuation component Cos) of a positive value for
outputting an active power is outputted during the
term TA. During the term TB, the frequency signal cos
is increasing, so that the current command 'ref
(fluctuation component Ccos) of a negative value for
absorbing the active power is outputted.
During the term TA, the judgment condition (i) or (ii)
does not hold true. During the term TB, on the other
hand, the frequency of the frequency  signal cos is
smaller than the rated frequency, and the fluctuation
component Ccos is negative. Thus, the judgment
condition (i) is fulfilled. [0078] The interference
action judgment block 101 outputs the time constant
changing signal H when the state where the judgment
condition (i) is true continues for the predetermined
set time.           When the time constant changing
signal H is outputted, the time constant changing
block 101 changes the time constant of the low-pass
filter 72 to a smaller value, for example, a tenth of
T2. [0079] When the time constant of the low-pass
filter 72 becomes small in this manner, the value
(absolute value) of the fluctuation component Cffis
detected also becomes small, so that the value
(absolute value) of the active current command Vd of a
negative value, accordingly, the value (absolute
value) of the current command irefd is decreased.
As a result, the action of the power converter 26 that
absorbs the active power is inhibited. Thus, while the
governor control action (action of outputting the
active power) of the generator is performed, the
action of absorbing the active power by the system
stabilizing device 20 is inhibited. As noted here,
interference between the governor control action and
the system stabilizing action can be prevented.
[0080] The compensating waveforms in Figs. 2(a) to
2(c) represent the characteristics when the load
sharply increased. If the load sharply decreased, the
waveforms in Figs. 2(a) to 2(c) are waveforms whose
positive and negative polarities were reversed.
In the case of such a sharp decrease in the load, the
frequency of the frequency signal cus is larger than
the rated frequency, and the fluctuation component
Ccus is positive, during the term TB. Thus, the
judgment condition (ii) is fulfilled.  [0081] When the
judgment condition (ii) is thus fulfilled, as when the
judgment condition (i) is met, the interference action
inhibiting unit 100 changes the time constant of the
low-pass filter 72 to a smaller value, for example, a
tenth of T2.  [0082] When the time constant T2 of the
low-pass filter 72 becomes small in this manner, the
value (absolute value) of the fluctuation component
Ca) s detected also becomes small, so that the value
(absolute value) of the active current command Vd of a
positive value, accordingly, the value (absolute
value) of the  



current command Irefti is decreased.           As a
result, the action of the power converter 26 that
releases the active power is inhibited. Thus, while
the governor control action (action of absorbing the
active power) of the generator is performed, the
action of releasing the active power by the system
stabilizing device 20 is inhibited. As noted here,
interference between the governor control action and
the system stabilizing action can be prevented.
Embodiment 2  [0083] Fig. 3 shows a fluctuation
detecting block 80A according to Embodiment 2 of the
present invention. This fluctuation detecting block
80A has an interference action inhibiting unit 200
further added to the configuration of the fluctuation
detecting block 80 shown in Fig. 10.           Thus,
the interference action inhibiting unit 200 will be
mainly described, with the same parts as those in the
fluctuation detecting block 80 being assigned the same
numerals as in the fluctuation detecting block 80, and
a duplicate explanation being omitted.  [0084] In this
embodiment, the fluctuation detecting block 80A is
applied to the fluctuation detecting block 42 of the
system stabilizing device 20 shown in Fig. 8, which is
designed to output the fluctuation component Ccos as
the optimal value, without interfering with the
governor control of the generator. [0085] The
inference action inhibiting unit 200 has an
interference action judgment block 201, and a
cushioning time changing block 202. (0086] The
frequency signal cos and the fluctuation component
Ccos of the frequency signal cos are inputted to the
interference action judgment block 201. By integrating
the fluctuation component Ccos, the active current
command irefd is obtained. (0087] The interference
action judgment block 201 judges whether the system
stabilizing action of the system stabilizing device 20
(see Fig. 8) and the governor control action of the
generator interfere with each other.
Concretely, the following judgment conditions (i) and
(ii) have been set and, if either of the judgment
conditions (i) and (ii) is met, it is judged that the
system stabilizing action of the system stabilizing
device 20 and the governor control action of the
generator interfere with each other.           (i) The
frequency of the frequency signal cos is smaller than
a predetermined rated frequency, and the fluctuation
component Cw s has a negative  value or is negative.
(ii) The frequency of the frequency signal cos is
larger than the predetermined rated frequency, and the
fluctuation component C co s has a positive value or
is positive. 



[0088] If the fluctuation component Ccos is of a
negative value, the power converter 26 acts to absorb
the active power under the active current command
Irefd at this time. If the fluctuation component Ccos
is of a positive value, the power converter 26 acts to
release the active power under the active current
command I"fd at this time.          Depending on the
circuit configuration, the positivity or negativity of
the fluctuation component Ccos, and the active power
absorbing or releasing action of the power converter
26 may be opposite to those mentioned above. In this
embodiment, however, an explanation will be offered on
the assumption that the above actions are performed.
[0089] Further, the interference action judgment block
201 outputs a cushioning time changing signal h when a
state where the judgment condition (i) or (ii) is true
cpntinues fora predetermined set time. When a
predetermined time (for example, a term longer than
the term TB in Figs. 4(a) to 4(c)) elapses after
outputting this cushioning time changing signal h, the
interference action judgment block 201 stops the
outputting of the cushioning time changing signal h.
The reason why the cushioning time changing signal h
is outputted after continuation of the judgment
condition (i) or (ii) for the predetermined set time
is that the occurrence of a malfunction due to noise
or the like is prevented by doing so. [0090] In the
absence of the cushioning time changing signal h
outputted from the interference action judgment block
201, the cushioning time changing block 202 maintains
the time constant T3 set in the limiter 82 as such.
In the presence of the cushioning time changing signal
h outputted from the interference action judgment
block 201, by contrast, the cushioning time changing
block 201 changes the cushioning time of the limiter
82 to a smaller value, for example, a fourth of T3.
When outputting of the cushioning time changing signal
h from the interference action judgment block 201 is
stopped, the cushioning time changing block 202
returns the cushioning time of the limiter 82 to T3.
[0091] Compensating waveforms when the fluctuation
detecting block 80A was used as the fluctuation
detecting block 42 shown in Fig. 8 will be described
by reference to Figs. 4(a) to 4(c).  [0092] When the
load sharply increases and a stepped load current 'L
begins to flow suddenly, as shown in Fig. 4(a), the
frequency signal ws decreases owing to a load
fluctuation (a sharp increase in load) during the term
TA, and the frequency signal cos is recovering
(increasing) during the term TB following the term TA
upon governor control, as shown in Fig. 4(b).  [0093]
As shown in Fig. 4(c), a current command 'ref
(fluctuation component Ccos) of a positive value for
outputting an active power is outputted during the
term TA. During the term TB, the frequency signal cos
is increasing, so that the current command I"f
(fluctuation component C co s) of a negative value for
absorbing the active power is outputted.
During the term TA, the judgment condition (i) or (ii)
does not hold true. During the term TB, on the other
hand, the frequency of the frequency signal cos is
smaller than the rated frequency, and the fluctuation
component Ccos is negative. Thus, the judgment
condition (i) is fulfilled. [0094] The interference
action judgment block 201 outputs the cushioning time
changing signal hwhen the state where the judgment
condition (i) is true continues for the predetermined
set time. 



When the cushioning time changing signal h is
outputted, the cushioning time changing block 201
changes the cushioning time of the limiter 82 to a
smaller value, for example, a fourth of T3. [0095]
When the cushioning time of the limiter 82 becomes
small in this manner, the value (absolute value) of
the fluctuation component Cw s detected also becomes
small, so that the value (absolute value) of the
active current command Vd of a negative value,
accordingly, the value (absolute value) of the current
command Irefd is decreased.           As a result, the
action of the power converter 26 that absorbs the
active power is inhibited. Thus, while the governor
control action (action of outputting the active power)
of the generator is performed, the action of absorbing
the active power by the system stabilizing device 20
is inhibited. As noted here, interference between the
governor control action and the system stabilizing
action can be prevented. [0096] The compensating
waveforms in Figs. 4(a) to 4(c) represent the
characteristics when the load sharply increased. If
the load sharply decreased, the waveforms in Figs.
4(a) to 4(c) are waveforms whose positive and negative
polarities were reversed.          In the case of such
a sharp decrease in the load, the frequency of the
frequency signal cos is larger than the rated
frequency, and the fluctuation component Ccos is
positive, during the term TB. Thus, the judgment
condition (ii) is fulfilled.  [0097] When the judgment
condition (ii) is thus fulfilled, as when the judgment
condition (i) is met, the interference action
inhibiting unit 200 changes the cushioning time of the
limiter 82 to a smaller value, for example, a tenth of
T3.  [0098] When the cushioning time T3 of the limiter
82 becomes small in this manner, the value (absolute
value) of the fluctuation component Ccos detected also
becomes small, so that the value (absolute value) of
the active current command Vd of a positive value,
accordingly, the value (absolute value) of the current
command irefd is decreased.           As a result, the
action of the power converter 26 that releases the
active power is inhibited. Thus, while the governor
control action (action of absorbing the active power)
of the generator is performed, the action of releasing
the active power by the system stabilizing device 20
is inhibited. As noted here, interference between the
governor control action and the system stabilizing
action can be prevented. Embodiment 3 [0099] Fig. 5
shows a fluctuation detecting block BOB according to
Embodiment 3 of the present invention. This
fluctuation detecting block 805 has the configuration
of the fluctuation detecting block BOA shown in Fig.
3, but in which the actions and functions of the
interference action judgment block 201 and the
cushioning time changing block 202 have been modified.



[0100] The interference action judgment block 201 has
a judgmentblock201a, a multiplier 201b, an adder 201c,
a limiter 201d, and a delay circuit 201e. [0101] The
judgment block 201a has the aforementioned judgment
conditions (i) and (ii) set therein and, when either
of the reaction conditions (i) and (ii) is fulfilled,
outputs the cushioning time changing signal h. Since
the multiplier 201b, the adder 201c, the limiter 201d,
and the delay circuit 201e perform an integrating
function, the cushioning time changing  signal h
outputted from the interference action judgment block
201 increases with the passage of time. [0102] The
cushioning time changing block 202 has a subtracter
202a, an adder 202b, and multipliers 202c, 202d, and
has a time T3 and a time T3/4 set therein.
Upon receipt of the cushioning time changing signal h,
the cushioning time changing block 202 gradually
changes the cushioning time, which is set in the
limiter 82, from T3 to T3/4. When the cushioning time
changing signal h is not received any more, the
cushioning time changing block 202 gradually returns
the cushioning time, which is set in the limiter 82,
from T3/4 to T3. [0103] Compensating waveforms when
the above-mentioned fluctuation detecting block BOB
was used as the fluctuation detecting block 42 shown
in Fig. 8 are shown in Figs. 6(a) to 6(d). [0104]If
the load suddenly changes as shown in Fig. 6(a), the
cushioning time when changed from T3 to T3/4 or from
T3/4 to T3 shows a gradual change in amount, as shown
in Fig. 6(c).           As noted above, the cushioning
time set in the limiter 82 gradually decreases, and
then gradually recovers, so that adverse influence on
other instruments or the system can be prevented.
Embodiment 4 [0105] In Embodiments 1 to 3 described
above, the fluctuation detecting blocks 70A, 80A-, BOB
are applied to the fluctuation detecting block 42 of
the system stabilizing device 20 shown in Fig. 8.
However, the fluctuation detectingblocks 70A, 80A, BOB
can be applied to the fluctuation detecting block 45.
[0106] In applying the fluctuation detecting blocks
70A, 80A, 808 to the fluctuation detecting block 45,
the following judgment conditions (iii) and (iv),
instead of the aforementioned (i) and (ii), are set in
the interference action judgment blocks 101, 201 as
judgment conditions for judging whether the system
stabilizing action and the governor control action
interfere with each 



other:           (iii) The value of the voltage
amplitude IVs 1 is smaller than a predetermined rated
value, and the fluctuation component CIVs1 of the
voltage amplitude Ills' has a negative value or is
negative.            (iv) The value of the voltage
amplitude 'Vs' is larger than the predetermined rated
value, and the fluctuation component CIVs1 of the
voltage amplitude !Vs' has a positive value or is
positive.   [0107] If the fluctuation component CIVsl
is of a negative value, the power converter 26 acts to
absorb the reactive power under the reactive current
command Irefti at this time. If the fluctuation
component CIVsl is of a positive value, the power
converter 26 acts to release the reactive power under
the reactive current command I"fq at this time.
Depending on the circuit configuration, the positivity
or negativity ofthefluctuationcomponentCIVsI, and the
reactive power absorbing or releasing action of the
power converter 26 may be opposite to those mentioned
above. In this embodiment, however, an explanation
will be offered on the assumption that the
above-mentioned actions are performed.  [0108] The
interference action judgment blocks 101, 201 output
changing signals H, h when a state where the judgment
condition (iii) or (iv) is true continues for a
predetermined set time.           Once the changing
signals H, h are outputted, the changing blocks 102,
202 change the time constant T2 and the cushioning
time T3, thereby making it possible to prevent the
interference between the governor control action and
the system stabilizing action.  [0109] That is, while
the AVR control of the generator (action of increasing
the generator voltage) is performed, the action of
absorbing the reactive power by the system stabilizing
device 20 is inhibited. While the AVR control of the
generator (action of decreasing the generator voltage)
is performed, the action of releasing the reactive
power by the system stabilizing device 20 is
inhibited. Thus, interference betweentheAVR control
and the system stabilizing action can be prevented.
[0110] Embodiments 1, 4 mentioned above can also be
realized by performing computations using computing
programs (software) preset in a computer. [0111] That
is, with the embodiments utilizing software, the
fluctuation detecting block 70A can be constructed as
computing programs (software) incorporated into (set
in) a computer as hardware, the computing programs for
performing necessary computations for the fluctuation
detecting block 70A. [0112] With the fluctuation
detecting block 70A according to the embodiments
utilizing software, the following arithmetic
operations or computations are performed by computing
programs: [0113](1) The time constant Ti set for noise
removal, and the time constant T2 determined for
setting the fluctuation detection time are set in the
computing  



programs. [0114](2) After completion of the above
settings, the fluctuation detecting block 70A performs
computations with the use of the computing programs to
(2-1) carry out the first order lag filtering of the
signal inputted to the fluctuation detecting block,
with the time constant as Ti, to determine a first
filter signal,           (2-2) carry out the first
order lag filtering of the signal inputted to the
fluctuation detecting block, with the time constant as
T2, to determine a second filter signal, and
(2-3) subtract the second filter signal from the first
filter signal to determine a fluctuation component.
[0115] Further, according to the computations using
the computing programs, the time constant T2 of the
first fluctuation detecting block (42) is changed to a
small value           (i) when it is judged that the
power converter absorbs the active power in accordance
with the active current command obtained based on the
fluctuation component (Ccos), by detecting that the
positive or negative polarity of the fluctuation
component (Ccos) is one of the positive and negative
polarities when the frequency of the system voltage is
smaller than a predetermined rated frequency, or
(ii) when it is judged that the power converter
releases the active power in accordance with the
active current command obtained based on the
fluctuation component (Ccos) , by detecting that the
positive or negative polarity of the fluctuation
component (Cws) is the other of the positive and
negative polarities when the frequency of the system
voltage is larger than the predetermined rated
frequency.  [0116] Also, according to the computations
using the computing programs, the time constant T2 of
the first fluctuation detecting block (45) is changed
to a small value             (iii) when it is judged
that the power converter absorbs the reactive power in
accordance with the reactive current command obtained
based on the fluctuation component (C1V51), by
detecting that the positive or negative polarity of
the fluctuation component (C 1Vs I ) is one of the
positive and negative polarities when the voltage
amplitude of the system voltage is smaller than a
predetermined rated value, or             (iv) when it
is judged that the power converter releases the
reactive power in accordance with the reactive current
command obtained based on the fluctuation component
(C1V51), by detecting that the positive or negative
polarity of the fluctuation component (CIVs1) is the
other of the positive and negative polarities when the
voltage amplitude of the system voltage is larger than
the predetermined rated value. 



[0117] The above Embodiments 2, 3, 4 can also be
realized by performing computations using computing
programs (software) preset in a computer. [0118] That
is, with the embodiments utilizing software, the
fluctuation detecting blocks 80A, BOB can be
constructed as computing programs (software)
incorporated into (set in) a computer as hardware, the
computing programs for performing necessary
computations for the fluctuation detecting blocks 80A,
80B. [0119] With the fluctuation detecting blocks 80A,
BOB according to the embodiments utilizing software,
the following arithmetic operations or computations
are performed by computing programs: [0120](1) The
time constant Tl set for noise removal, the
arbitrarily set cushioning time T3, the one sampling
period Ts, and the limiting value X are set in the
computing programs. [0121](2) After completion of the
above settings, the fluctuation detecting blocks 80A,
BOB perform computations with the use of the computing
programs to           (2-1) carry out the first order
lag filtering of the input signal inputted to the
fluctuation detecting block, with the time constant as
Ti, to determine a filter signal,           (2-2)
subtract the delayed signal from the filter signal to
determine a subtraction signal, (2-3) perform a
limiting operation on the subtraction signal by use of
limiting characteristics defined as -(X/T3)Ts to
determine a limit signal, (2-4) add the limit signal
and the delayed signal to determine an addition
signal,           (2-5) delay the addition signal by
one sampling period Ts to form the above delayed
signal, and 



(2-6) subtract the addition signal from the filter
signal to determine a fluctuation component.   [0122]
Further, according to the computations using the
computing programs, the cushioning time T3 of the
limiter provided in the first fluctuation detecting
block (42) is changed to a small value           (i)
when it is judged that the power converter absorbs the
active power in accordance with the active current
command obtained based on the fluctuation component
(Cws), by detecting that the positive or negative
polarity of the fluctuation component (Cws) is one of
the positive and negative polarities when the
frequency of the system voltage is smaller than a
predetermined rated frequency, or           (ii) when
it is judged that the power converter releases the
active power in accordance with the active current
command obtained based on the fluctuation component
(Cws), by detecting that the positive or negative
polarity of the fluctuation component (Cws) is the
other of the positive and negative polarities when the
frequency of the system voltage is larger than the
predetermined rated frequency.  [0123] Also, according
to the computations using the computing programs, the
cushioning time T3 of the limiter provided in the
first fluctuation detecting block (45) is changed to a
small value            (iii) when it is judged that
the power converter absorbs the reactive power in
accordance with the reactive current command obtained
based on the fluctuation component (CIV51), by
detecting that the positive or negative polarity of
the fluctuation component (C [Vs 1 ) is one of the
positive and negative polarities when the voltage
amplitude of the system voltage is smaller than a
predetermined rated value, or            (iv) when it
is judged that the power converter releases the
reactive power in accordance with the reactive current
command obtained based on the fluctuation component
(CIV51), by detecting that the positive or negative
polarity of the fluctuation component (CIV51) is the
other of the positive and negative polarities when the
voltage amplitude of the system voltage is larger than
the predetermined rated value. Description of the
Numerals [0124]1 Power system 2 Circuit breaker 10
Distribution system 11 Dispersed generation plant 



12 Load 20 System stabilizing device 21 Self-contained
control unit 22 Interconnected control unit 23
Change-over switch 24 Current control unit 25 PWM
modulator 26 Power converter 27 Direct current
charging unit 28 Current detector 29 Voltage detector
30 Current detector 



40 Zero-crossing detecting unit 41 Frequency detecting
unit 42 Fluctuation detecting unit 43 Integrator 44
Voltage amplitude detecting unit 45 Fluctuation
detecting unit 46 Proportional computing unit 50 PLL
circuit 60 dq transformer 61, 63 Subtracter 62, 64
Current control unit 65 dq inverse transformer 70, 70A
Fluctuation detecting block 



80, 80A, 80B Fluctuation detecting block  100, 200
Interference action inhibiting unit  101, 201
Interference action judgment block 102 Time constant
changing block 202 Cushioning time changing block ws
Frequency signal Cws Fluctuation component IVsl
Voltage amplitude signal CIVsI Fluctuation component
irefti Active current command  irefq Reactive current
command g Gate signal  Claims 



[Claim 11 A system stabilizing device provided in a
distribution system to which a dispersed generation
plant and a load are connected,           the system
stabilizing device having a control mode during a
self-supporting run, which is a control mode for
compensating for an active power to be supplied to the
distribution system as a frequency of a system voltage
of the distribution system fluctuates, and also for
compensating for a reactive power to be supplied to
the distribution system as a voltage amplitude of the
system voltage of the distribution system fluctuates,
the system stabilizing device having           a
self-contained control unit which, in accordance with
a fluctuation in the frequency of the system voltage,
outputs an active current command for suppressing the
fluctuation in the frequency, and in accordance with a
fluctuation in the voltage amplitude of the system
voltage, outputs a reactive current command for
suppressing the fluctuation in the voltage amplitude,
and           a power converter which performs a
converting action and an inverting action in
accordance with a gate signal determined based on the
active current command and the reactive current
command,           wherein the self-contained control
unit has a first fluctuation detecting block for
outputting a fluctuation component (Cws) conformed to
the frequency fluctuation of the system voltage, and a
second fluctuation detecting block for outputting a
fluctuation component (CIVs1) conformed to the voltage
amplitude fluctuation of the system voltage,
when a time constant set for noise removal is set to
be Tl, and a time constant determined for setting a
fluctuation detection time is set to be T2, the first
and second fluctuation detecting blocks are each
composed of a first low-pass filter having first order
lag characteristics with a time constant of Ti, a
second low-pass filter having first order lag
characteristics with a time constant of T2, a
subtracter for performing a subtraction between an
output signal of the first low-pass filter and an
output signal of the second low-pass filter, and an
interference action inhibiting unit, and the
interference action inhibiting unit          changes
the time constant T2 of the first fluctuation
detecting block to a mall value            (i) when
judging that the power converter absorbs the active
power in accordance with the active current command
obtained based on the fluctuation component (Cos), by
detecting that a positive or negative polarity of the
fluctuation component (Ccos) is one of the positive
and negative polarities when the frequency of the
system voltage is smaller than a predetermined rated
frequency, or           (ii) when judging that the
power converter releases the active power in
accordance with the active current commanclobtained
based on the fluctuation component (Cws), by detecting
that the positive or negative polarity of the
fluctuation component (Cws) is other of the positive
and negative polarities when the frequency of the
system voltage is larger than the predetermined rated
frequency, and           changes the time constant T2
of the second fluctuation detecting block to a small
value 



(iii) when judging that the power converter absorbs
the reactive power in accordance with the reactive
current command obtained based on the fluctuation
component (COls)), by detecting that a positive or
negative polarity of the fluctuation component (CIV51)
is one of the positive and negative polarities when
the voltage amplitude of the system voltage is smaller
than a predetermined rated value, or           (iv)
when judging that the power converter releases the
reactive power in accordance with the reactive current
command obtained based on the fluctuation component
(C)Vsl), by detecting that the positive or negative
polarity of the fluctuation component (CIV51) is other
of the positive and negative polarities when the
voltage amplitude of the system voltage is larger than
the predetermined rated value. [Claim 2] The system
stabilizing device according to claim 1, wherein
the time constant TI set for noise removal and the
time constant T2 determined for setting the
fluctuation detection time are set in each of the
first and second fluctuation detecting blocks,
the first and second fluctuation detecting blocks each
perform computations with use of computing programs to
carry out first order lag filtering of the signal
inputted to the fluctuation detecting block, with a
time constant as T1, to determine a first filter
signal,            carry out first order lag filtering
of the signal inputted to the fluctuation detecting
block, with a time constant as T2, to determine a
second filter signal, and           subtract the
second filter signal from the first filter signal to
determine a fluctuation component,           the first
fluctuation detecting block performs the computations
with use of the computing programs to           change
the time constant T2 of the first fluctuation
detecting block to a small value           (i) when
judging that the power converter absorbs the active
power in accordance with the active current command
obtained based on the fluctuation component (Ccus), by
detecting that a positive or negative polarity of the
fluctuation component (Ccos) is one of the positive
and negative polarities when the frequency of the
system voltage is smaller than a predetermined rated
frequency, or           (ii) when judging that the
power converter releases the active power in
accordance with the active current command obtained
based on the fluctuation component (Ccos), by
detecting that the positive or negative polarity of
the fluctuation component (Ccos) is other of the
positive and negative polarities when the frequency of
the system voltage is larger than the predetermined
rated frequency, and 



the second fluctuation detecting block performs the
computations with use of the computing programs to
change the time constant T2 of the second fluctuation
detecting block to a small value            (iii) when
judging that the power converter absorbs the reactive
power in accordance with the reactive current command
obtained based on the fluctuation component (CIV51),
by detecting that a positive or negative polarity of
the fluctuation component (CIVs1) is one of the
positive and negative polarities when the voltage
amplitude of the system voltage is smaller than a
predetermined rated value, or            (iv) when
judging that the power converter releases the reactive
power in accordance with the reactive current command
obtained based on the fluctuation component (C1Vs1),
by detecting that the positive or negative polarity of
the fluctuation component (CIVs1) is other of the
positive and negative polarities  when the voltage
amplitude of the system voltage is larger than the
predetermined rated value.  [Claim 3] A system
stabilizing device provided in a distribution system
to which a dispersed generation plant and a load are
connected,           the system stabilizing device
having a control mode during a self-supporting run,
which is a control mode for compensating for an active
power to be supplied to the distribution system as a
frequency of a system voltage of the distribution
system fluctuates, and also for compensating for a
reactive power to be supplied to the distribution
system as a voltage amplitude of the system voltage of
the distribution system fluctuates, the system
stabilizing device having           a self-contained
control unit which, in accordance with a fluctuation
in the frequency of the system voltage, outputs an
active current command for suppressing the fluctuation
in the frequency, and in accordance with a fluctuation
in the voltage amplitude of the systemvoltage, outputs
a reactive current command for suppressing the
fluctuation in the voltage amplitude, and           a
power converter which performs a converting action and
an inverting action in accordance with a gate signal
determined based on the active current command and the
reactive current command,           wherein the
self-contained control unit has a first fluctuation
detecting block for outputting a fluctuation component
(Ca)s) conformed to the frequency fluctuation of the
system voltage, and a second fluctuation detecting
block for outputting a fluctuation component (CIV51)
conformed to the voltage amplitude fluctuation of the
system voltage,           when a time constant set for
noise removal is Ti, an arbitrarily set cushioning
time is T3, one sampling period is Ts, and X is a
limiting value, the first and second fluctuation
detecting blocks are each composed of a low-pass
filter having first order lag characteristics with a
time constant of Ti, a limiter having limiting
characteristics defined as -(X/T3)Ts, a delay circuit
for delaying an inputted signal by one sampling period
Ts and outputting the delayed signal, a first
subtracter, a second subtracter, an adder, and an
interference action inhibiting unit, 



the first subtracter performs a subtraction between an
output signal of the low-pass filter having the first
order lag characteristics and an output signal of the
delay circuit, and feeds a resulting difference to the
limiter,            the adder adds an output signal of
the limiter and the output signal of the delay
circuit, and outputs a resulting sum,           the
delay circuit delays an output signal of the adder by
one sampling period Ts, and outputs the delayed
signal,           the second subtracter performs a
subtraction between the output signal of the low-pass
filter having the first order lag characteristics and
the output signal of the adder, and outputs a
resulting difference, and the interference action
inhibiting unit           changes the cushioning time
T3 of the limiter provided in the first fluctuation
detecting block to a small value           (i) when
judging that the power converter absorbs the active
power in accordance with the active current command
obtained based on the fluctuation component (Ccos), by
detecting that a positive or negative polarity of the
fluctuation component (Ccos) is one of the positive
and negative polarities when the frequency of the
system voltage is smaller than a predetermined rated
frequency, or           (ii) when judging that the
power converter releases the active power in
accordance with the active current command obtained
based on the fluctuation component (Coos), by
detecting that the positive or negative polarity of
the fluctuation component (Ccos) is other of the
positive and negative polarities when the frequency of
the system voltage is larger than the predetermined
rated frequency, and           changes the cushioning
time T3 of the limiter provided in the second
fluctuation detecting block to a small value
(iii) when judging that the power converter absorbs
the reactive power in accordance with the reactive
current command obtained based on the fluctuation
component (C1Vs1), by detecting that a positive or
negative polarity of the fluctuation component (CIVs1)
is one of the positive and negative polarities when
the voltage amplitude of the system voltage is smaller
than a predetermined rated value, or            (iv)
when judging that the power converter releases the
reactive power in accordance with the reactive current
command obtained based on the fluctuation component
(CIVs1), by detecting that the positive or negative
polarity of the fluctuation component (CIVs1) is other
of the positive and negative polarities when the
voltage amplitude of the system voltage is larger than
the predetermined  



rated value. [Claim 4] The system stabilizing device
according to claim 3, wherein the time constant Tl set
for noise removal, the arbitrarily set cushioning time
T3, the one sampling period Ts, and the limiting value
X are set in each of the first and second fluctuation
detecting blocks,           the first and second
fluctuation detecting blocks each perform computations
with use of computing programs to          carry out
first order lag filtering of the input signal inputted
to the fluctuation detecting block, with a time
constant as Ti, to determine a filter signal,
subtract the delayed signal from the filter signal to
determine a subtraction signal, perform a limiting
operation on the subtraction signal by the limiting
characteristics defined as (X/T3)Ts to determine a
limit signal, add the limit signal and the delayed
signal to determine an addition signal,
delay the addition signal by the one sampling period
Ts to form the delayed signal, and           subtract
the addition signal from the filter signal to
determine a fluctuation component, 



the first fluctuation detecting block performs the
computations with use of the computing programs to
change the cushioning time T3 of the limiter provided
in the first fluctuation detecting block to a small
value           (i) when judging that the power
converter absorbs the active power in accordance with
the active current command obtained based on the
fluctuation component (Ccos), by detecting that a
positive or negative polarity of the fluctuation
component (Ccos) is one of the positive and negative
polarities when the frequency of the system voltage is
smaller than a predetermined rated frequency, or
(ii) when judging that the power converter releases
the active power in accordance with the active current
command obtained based on the fluctuation component
(Ccos), by detecting that the positive or negative
polarity of the fluctuation component (Ccos) is other
of the positive and negative polarities when the
frequency of the system voltage is larger than the
predetermined rated  frequency, and          the
second fluctuation detecting block performs the
computations with use of the computing programs to
change the cushioning time T3 of the limiter provided
in the second fluctuation detecting block to a small
value           (iii) when judging that the power
converter absorbs the reactive power in accordance
with the reactive current command obtained based on
the fluctuation component (C Ws I ) , by detecting
that a positive or negative polarity of the
fluctuation component (C I Vs ) is one of the positive
and negative polarities when the voltage amplitude of
the system voltage is smaller than a predetermined
rated value, or 



(iv) when judging that the power converter releases
the reactive power in accordance with the reactive
current command obtained based on the fluctuation
component (C Vs I ) , by detecting that the positive
or negative polarity of the fluctuation component (C
Vs I ) is other of the positive and negative
polarities when the voltage amplitude of the system
voltage is larger than the predetermined rated value. 






