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DESCRIPTION

CONTROL DEVICE FOR ACTIVE FILTER

TECHNICAL FIELD
[0001]

The present invention relates to a control devmean active filter, and more
particularly relates to a technique for compensgafor a harmonic current using an active
filter.

BACKGROUND ART
[0002]

Conventionally, a load current supplied from an p@ver source and flowing into a
load such as an AC/AC converter includes a compooka harmonic current. In order to
solve this problem caused by the harmonic curamctive filter in parallel with the load is
provided, so that harmonic components of the lagdeat do not flow out to the AC power
source (see, for example, Patent Document 1).

[0003]

A conventionally known technique reduces the ciypaaf an active filter to the
minimum necessary level (see Patent Document 2prdier to do so, Patent Document 2
shows detecting a generation amount of harmonicpoomnts of different orders from a
harmonic current generated in a load connectedugfiraa system bus to a system power
source. It further discloses, with an order harrmaromponent that is most likely to occur
among components of respective harmonic orders efesence, setting a predetermined
mutual ratio for each order harmonic component dase the harmonic component of the

referential order. It further discloses performicagculation processing using the generation
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amount of each order harmonic component and thaiahuatio for each order harmonic
component, such that the compensation amount ofrput the active filter is controlled to

be equal to a target amount obtained through sutiraof an upper limit of a harmonic

component (standard value) regulated by a harnmundeline from the generation amount of
each order harmonic component.

[0004]

On the other hand, if an electrolytic capaciteles/erter is employed as a load, the
compensation current control of the active filteecbmes oscillatory at the resonance
frequency of the electrolytic capacitorless inverses the power source impedance increases.
Therefore, the active filter has to be controlleabider to reduce the resonance. For example,
a control device for an active filter subtractsifiedential value with an amplification at a
certain gain with respect to an installation pomttage of the active filter from a value
obtained based on a compensation current and acloaeht. As a result, the device obtains a
voltage command value which is a command value wliage to be output from the active

filter (see Patent Document 3).

CITATION LIST

PATENT DOCUMENT

[0005]
[Patent Document 1] Japanese Unexamined Patefic&idn No. 2014-207798
[Patent Document 2] Japanese Unexamined Patefit&idn No. H10-210658

[Patent Document 3] Japanese Unexamined Patefic&idn No. 2016-116330

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM
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[0006]
The technique of Patent Document 2 cannot effelgtiveduce resonance when an

electrolytic capacitorless inverter is employedaakad and a power source impedance is

large.
[0007]
In addition, the technique of Patent Document 8no& reduce the capacity of an
active filter.
[0008]

It is an object of the present invention to prevalcontrol device for an active filter,
the device capable of reducing the capacity ofattteve filter and reducing resonance when a
power source impedance is large while reducing ranbaic current to a value equal to or

lower than a standard value.

SOLUTION TO THE PROBLEM
[0009]

In order to achieve the above object, a first espéthe present invention is directed
to a control device for an active filter, the cahevice (71, 72, 73) controlling an operation
of the active filter (6) which is connected in ghetawith a load (2) at an installation point (P)
with respect to an AC power source (1) and whigbpsas a compensation current (Ic) to the
installation point (P) so as to compensate for @mbaic component of a load current (10)
flowing through the load (2), the control devicd (72, 73) including: a dq converter (703)
converting the load current (lo) into a componeha a-axis current and a component of a
g-axis current; a high-pass filter (704, 705) extracting a harrm@umponent from at least the
component of the d-axis current of the componerhefd-axis current and the component of

the gaxis current, which are output from the dq converter (703); a multiplier (716) outputting
3
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a result obtained by multiplying a component of-axiés current output from the high-pass
filter (704) by a compensation rate (Kd) as a aureommand valuéd*); a multiplier (717)
outputting a result obtained by multiplying the qmment of the g-axis current output from
the dqg converter (703) or a component of a g-aniseat output from the high-pass filter
(705) by a compensation rate (Kq) as a current canthvalue (id|); a calculator (712, 713,
714, 715) calculating a voltage command value (W) that is a command value of a
voltage (Vr) to be output from the active filter)(based on an output of each of the
multipliers (716, 717) and a result of detecting the compensation current (Ic); and a driving
signal generator circuit (720) generating a sid@l driving and controlling the active filter
(6) based on the voltage command value (Vid, Mig)erein the compensation rate (Kq) of
the g-axis current in the multipliers (716, 717adjustable.

[0010]

In this configuration, when the active filter (&pt only reduces the harmonic
component but also improves the fundamental poa&of, a result of multiplying the g-axis
current component output from the dq converter Y#38a compensation rate (Kq) is output
as the current command value (ig*) to compensata fandamental component of the g-axis
current and a harmonic component of the g-axiseotiywithout providing a high-pass filter
(705) extracting a harmonic component from the coment of the g-axis current output from
the dq converter (703).

[0011]

Further, in this configuration, among the d-axerrhonic current and the g-axis
harmonic current, which are output from the dq @ster (703) and the high-pass filter (704,
705), the compensation rate (Kqg), which is parédyl multiplied by the g-axis harmonic
current, is adjusted to a value smaller than InOview of the fact that a g-axis current

component is dominant in the harmonic current ofefectrolytic capacitorless inverter, a
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compensation rate (Kq) of a g-axis current is nyaadjusted to reduce resonance in a case
where the power source impedance is large whileiaiad a harmonic current to a value
equal to or lower than a standard value. Conversebn if the compensation rate (Kd) of the
d-axis current is reduced, the increase of the baigncurrent flowing into the AC power
source (1) is small. Therefore, by setting the censation rate (Kd) of the d-axis current as
small as possible, the capacity of the activerf(i8 is reduced as much as possible.

[0012]

A second aspect of the invention is an embodiréthe first aspect. In the second
aspect, the compensation rate (Kq) of the g-axiseat in the multipliers (716, 717) is
adjusted according to a magnitude of the load atiffte).

[0013]

In this configuration, for example, when the Iaadow, i.e., when the load current
(lo) is small, the compensation rate (Kq) of thaxis current is adjusted to be small.

[0014]

A third aspect of the invention is an embodimenthe first or second aspect. In the
third aspect, the compensation rate (Kq) of theig-aurrent in the multipliers (716, 717) is
adjusted according to a case temperature (tcdef/ece constituting the active filter (6).
[0015]

In this configuration, for example, when the cémmperature (tc) becomes equal to
or higher than a predetermined temperature, thepeasation rate (Kq) of the g-axis current
is adjusted to be extremely small.

[0016]

A fourth aspect of the invention is an embodimehany one of the first to third

aspect. In the fourth aspect, the compensationKatgof the d-axis current in the multipliers

(716, 717) is further adjustable.
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[0017]
In this configuration, both the compensation 1@tg) of the g-axis current and the

compensation rate (Kd) of the d-axis current caadjasted.

ADVANTAGES OF THE INVENTION
[0018]

According to the first aspect of the present iniken it is possible to reduce the
capacity of the active filter (6) and reduce resmeawhen the power source impedance is
large while reducing the harmonic current to a gaqual to or lower than the standard value.
[0019]

According to the second aspect of the presenninve, by optimally adjusting the
compensation rate (Kqg) of the g-axis current adogrdo the magnitude of the load current
(lo), it is possible to adapt the load to the hammaegulation while reducing the loss of the
active filter (6) at the time of the light load.

[0020]

According to the third aspect of the present itieen it is possible to prevent
thermal breakdown of the device by reducing thememsation rate (Kq) of the g-axis current
on condition that the case temperature (ic) ofdbeice becomes equal to or higher than a
predetermined temperature.

[0021]

According to the fourth aspect of the present mie®, since both of the

compensation rate (Kq) of the g-axis current arel dampensation rate (Kd) of the d-axis

current can be adjusted, the degree of freedomaritra can be increased.

BRIEF DESCRIPTION OF THE DRAWINGS
6
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[0022]

[FIG. 1] FIG. 1 is a block diagram showing thenfiguration of a control device
for an active filter of a first embodiment, togathvith the configuration of a control target
and the configuration of the vicinity of the coritdevice.

[FIG. 2] FIG. 2 is a diagram showing how a harmamurrent included in a power
source current changes. FIG. 2 shows an examphhich the power source impedance is
small. In the example of FIG. 2, while the compé¢iosarate of the d-axis current and the
compensation rate of the g-axis current are equa&ath other, the compensation rates are
changed in order to compensate for the harmonieotimcluded in a load current.

[FIG. 3] FIG. 3 is a current waveform diagrameaich portion in FIG. 1 when the
compensation rate of the d-axis current and thepemsation rate of the g-axis current are
both 0.8 in a situation where the power source dapee is large.

[FIG. 4] FIG. 4 is a diagram showing how a harinocurrent included in the
power source current changes when the compensatierof the d-axis current is changed
and the compensation rate of the g-axis curreridjgsted to 0.8 in a situation where the
power source impedance is small.

[FIG. 5] FIG. 5 is a current waveform diagrameafch portion in FIG. 1 when the
compensation rate of the g-axis current is set&a@d the compensation rate of the d-axis
current is set to 0.6 in a situation where the posoeirce impedance is large.

[FIG. 6] FIG. 6 is a block diagram showing thenftguration of a control device
for an active filter of a second embodiment, togethith the configuration of a control target
and the configuration of the vicinity of the coritdevice.

[FIG. 7] FIG. 7 is a diagram showing that the pemsation rate of the g-axis
current is adjusted according to the magnitudéefidad current in the second embodiment.

[FIG. 8] FIG. 8 is a diagram showing how the hamie current included in the
7
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power source current changes when the magnitudéhefload is changed under the
compensation rate adjustment according to FIG. 7.

[FIG. 9] FIG. 9 is a block diagram showing thenfiguration of a control device
for an active filter of a third embodiment, togethéth the configuration of a control target

and the configuration of the vicinity of the coritdevice.

DESCRIPTION OF EMBODIMENTS
[0023]

Embodiments of the present invention will be disct in detail below with
reference to the drawings. The embodiment desctiledolv is merely an exemplary one in
nature, and is not intended to limit the scopeliagpons, or use of the invention.

[0024]

«First Embodiment»

FIG. 1 is a block diagram showing the configunatad a control device (71) for an
active filter of a first embodiment, together witte configuration of an active filter (6) to be
controlled and the configuration of the vicinitytbe control device (71).

[0025]

<Entire Configuration»

A three-phase alternating current (AC) power seuft) outputs a power source
current (Is). The active filter (6) is connectedparallel with a load (2) via a three-phase
system interconnection reactor (4) with respedh®AC power source (1). The active filter
(6) applies a three-phase voltage (Vr) to the systgerconnection reactor (4) to output a
three-phase compensation current (Ic) to the systErconnection reactor (4).

[0026]

Here, the direction of the compensation curreqit fflom the active filter (6) toward
8
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the AC power source (1) is positive. Thereforas iassumed that the sum of the three-phase
power source current (Is) flowing from the AC poweurce (1) and the compensation current
(Ic) is a three-phase load current (lo) input t® lttad (2).

[0027]

The power source impedance of the AC power so{ircés shown as a reactor (3).
The power source current (Is) flows in the reaBrto generate a three-phase voltage in the
reactor (3). If a three-phase voltage (Vs) outpotnf the AC power source (1) is introduced in
a situation where the reactor (3) is negligibleheee phase voltage (Vi) of a side of the
reactor (3) adjacent to the load (2) is a voltag&ioed through subtraction of a voltage
between both terminals of the reactor (3) fromubkage (Vs). That is to say, the AC power
source (1) substantially outputs the voltage (Mt the voltage (Vs).

[0028]

Note that the side of the reactor (3) adjaceribéa (2) is shown as an installation
point (P) because the load (2) and the activer f{6¢ are connected together via the system
interconnection reactor (4). Thus, the voltage (Miay be hereinafter referred to as an
installation point voltage (Vi). On the other hatite voltage (Vs) may be hereinafter referred
to as a power source voltage (Vs).

[0029]

In FIG. 1, since three phases of the AC power@o(t), the reactor (3), and the
system interconnection reactor (4) are collectivelgresented as one phase, the installation
point P is also shown as one point. However, agtuidlere is one installation point in each
phase, and three installation points exist in total
[0030]

<Configuration of Active Filter

The active filter (6) includes, for example, amearter (61) and a capacitor (62). The
9
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inverter (61) inputs and outputs the compensatiameat (Ic), whereby the d-axis current
charges and discharges the capacitor (62) to a @lidge (Vdc), and the g-axis current
circulates between lines inside the inverter (6ithout passing through the capacitor (62).
[0031]

For example, the inverter (61) is a voltage typerse inverter, wherein three current
paths are connected together in parallel with resfpethe capacitor (62), and two switching
elements are provided in each current path.

[0032]

<Configuration of Control Device for Active Filter

The control device (71) includes an AC voltageedtdr (701), a phase detector (702),
dg converters (703, 711), high-pass filters (7@%)7multipliers (716, 717), subtractors (707,
712, 713), proportional-integral controllers (7G84, 715), an adder (709), and a drive signal
generator circuit (720).

[0033]

The AC voltage detector (701) detects the thressehinstallation point voltage (Vi),
more particularly, an interphase voltage betweemthand provides it to the phase detector
(702). The phase detector (702) detects a phat3ef the installation point voltage (Vi) and
transmits it to the dq converter (703, 711). The vidtage detector (701) may be configured
to detect a zero cross point of the installatiompweoltage (Vi) using a photocoupler.

[0034]

The dq converter (703) converts the detected tadent (lo) from three-phase to
two-phase. The d-axis and the g-axis are rotatoggdinate systems rotating synchronously
with the phase detected by the phase detector.(702)

[0035]

At this time, since the load current (lo) is aettvphase current, the d-axis component
10
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and the g-axis component of the load current (&) be obtained if load currents (ir, it) that
are two phases of the load current (lo) are dale¢its. 1 shows an example in which the
load currents (ir, it) of two phases are detectedescribed above.

[0036]

The dqg converter (711) converts the detected cosgi®n current (Ic) from
three-phase to two-phase, and obtains a d-axiemufd) and a g-axis current (iq). At this
time, since the compensation current (Ic) is alsloree-phase current, the d-axis current (id)
and the g-axis current (ig) can be obtained if phases of the compensation current (Ic) are
detected. FIG. 1 shows an example in which currehta/o phases are detected as described
above.

[0037]

The high-pass filters (704, 705) respectively alate a DC component of the d-axis
component and a DC component of the g-axis compaidhe load current (10).

[0038]

Of the load current (lo), a component synchronizgétl the phasedt) appears as a
DC component in both of the d-axis component aedgdaxis component. In other words, if
there is no harmonic component in the load curfent the d-axis component and the g-axis
component become DC. Thus, the high-pass filted,(705) outputs only the harmonic
component of the d-axis and g-axis componentseofaad current (o).

[0039]

The multipliers (716, 717) respectively multipliyet output of the high-pass filter
(704, 705) by adjustable compensation rates (Kd), Kind outputs a result of the
multiplication.

[0040]

In addition, when the active filter (6) not onlgduces the harmonic component but
11
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also improves the fundamental power factor, théhdpigss filter (705) for extracting the

harmonic component from the g-axis current compbaoatput from the dg converter (703) is
not provided. Instead, a fundamental componentaanarmonic component included in the g
axis current component output from the dq conve{I®3) may be input to the multiplier

(717).

[0041]

If the d-axis and g-axis currents (id, iq) of tbempensation current (Ic) coincide
with the harmonic component of the load current) (Wthout phase deviation, they
compensate for the harmonic component of the laakot (Io), and a harmonic component
is not generated in the power source current Tiegrefore, if the correction in the d-axis,
which will be described later, is not consideredae tmultiplier (716, 717) can output a
command value of the d-axis current (id) of the pensation current (Ic) and a command
value of the g-axis current (Iq) of the compensatarrent (Ic).

[0042]

A command value (ig*) of the g-axis current (iggncbe obtained by the multiplier
(717) on the g-axis side. On the other hand, timensand value (id*) of the d-axis current (id)
is corrected to correspond to the fluctuation & MIC voltage (Vdc) with respect to the
output of the multiplier (716) on the d-axis sitore specifically, it is modified as follows.
[0043]

The subtractor (707) obtains a deviation betweeniC voltage (Vdc) supported by
the capacitor (62) and a command value (Vdc*) oé tBC voltage (Vdc). The
proportional-integral controller (708) performs pootional-integral control on the deviation
obtained from the subtractor (707) to obtain aexion value. The correction value and an
output of a multiplier (716) on the d-axis side added up by the adder (709). Thus, the

command value (id*), which is small in the influenef fluctuation in the DC voltage (Vdc),
12
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is obtained from the adder (709).
[0044]

The subtractors (712, 713) respectively outputatens Aid, Aiq). The deviation
(Aid) of the d-axis current is obtained through sattion of the d-axis current (id) from the
command value (id*). The deviationAi) of the g-axis current is obtained through
subtraction of the g-axis current (ig) from the ecoamd value (ig*).

[0045]

The proportional-integral controllers (714, 718)tbe d-axis side and the g-axis side
respectively perform proportional-integral controh the deviations Aid, Aiq), and
respectively output values that are results ofpttegortional calculation as voltage command
values (Vid, Viq).

[0046]

Here, since the installation point voltage (Vipplied from the AC power source (1)
is a three-phase voltage, the current command v&idé, ig*) are synchronized with the
installation point voltage (Vi) with a period whigh 1/6 times the period of the installation
point voltage (Vi) in a steady state.

[0047]

The drive signal generator circuit (720) generatelive signal (G) for driving and
controlling the active filter (6) based on the agé command values (Vid, Vig). Since the
configuration of the drive signal generator cirdii20) having such a function is well known,
a description thereof will be omitted here.

[0048]
«Configuration of Load>
In an example in this embodiment, the load (2ansair conditioner including an

inverter (23) and a compressor (24) controlled bg inverter (23) and compressing a
13
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refrigerant (not shown). The load (2) further ird#s a converter (21) and a low-pass filter
(22) to supply a DC power source to the invert&).(Zhe low-pass filter (22) is provided
between the converter (21) and the inverter (23).
[0049]

The low-pass filter (22) is implemented as a chiofeit filter including a reactor
(221) and a capacitor (222). Specifically, the cé#pa (222) is a film capacitor with a smaller
capacitance than an electrolytic capacitor, ambiected in parallel with the inverter (23) in
a DC link between the converter (21) and the ireref23). In addition, the reactor (221) is
connected in series to one DC bus of the DC linkagrosition closer to the converter (21)
than the capacitor (222).
[0050]

<Other Configurations>

In order to eliminate the ripple of the compermaturrent (Ic), as shown in FIG. 1,
the low-pass filter (9) including the reactor (%hd the capacitor (92) is preferably provided
between the system interconnection reactor (4) t#wed AC voltage detector (701), for
example. In this case, only one phase of the losgfiter (9) is shown, but in actuality, three
phases are provided.
[0051]

<Operation of Control Device for Active Filter»

The active filter (6) is connected in parallellwihe load (2) at the installation point
(P) with respect to the AC power source (1), arpBes the compensation current (Ic) to the
installation point (P) so as to compensate forhifwenonic component of the load current (lo)
flowing through the load (2). If compensation ismgaetely performed, then the power source
current (Is) will have a sinusoidal current wavefoithat does not contain harmonic

components. The control device (71) controls theration of the active filter (6).
14
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[0052]

In the control device (71) of FIG. 1, the d-axiglag-axis current command values
(id*, ig*) are set respectively using the compeisatates of the d-axis and g-axis currents as
Kd and Kaq.

[0053]

FIG. 2 is a diagram showing how a harmonic curienoluded in a power source
current (Is) changes. FIG. 2 shows an example ictwie reactor (3) is equivalent to pBH
per phase and the power source impedance is simathe example of FIG. 2, while the
compensation rate (Kd) of the d-axis current arel dbmpensation rate (Kq) of the g-axis
current are equal to each other, the compensadi®s (Kd, Kq) are changed from 1.0 to 0.6
in order to compensate for the harmonic curredtigded in the load current (lo).

[0054]

FIG. 2 shows that there is a harmonic order wiiiahnot satisfy the exemplified
harmonic regulation standard value (according ¢éostandard IEC 61000-3-2 Class A) when
Kd = Kq = 0.7 to 0.6, but that the standard vatueatisfied in all harmonic orders when Kd =
Kg = 1.0 to 0.8. For example, when the compensattes (Kd, Kq) of the d-axis and g-axis
currents are both 0.8, the device capacity of ttealfilter (6) can be reduced by 20%.

[0055]

FIG. 3 is a current waveform diagram of each partin FIG. 1 when the
compensation rates (Kd, Kq) of the d-axis and g-aurrents are both 0.8 in a situation where
the reactor (3) is equivalent to 1 MH per phase tredpower source impedance is large.
According to FIG. 3, a pulsation caused by resoeawcurs in the power source current (Is).
As described above, it is found that, as the poseerrce impedance increases, resonance
cannot be reduced in some cases.

[0056]
15
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FIG. 4 is a diagram showing how the harmonic eurmecluded in the power source
current (Is) changes. FIG. 4 shows an example ictwie reactor (3) is equivalent to pH
per phase and the power source impedance is siallhe example of FIG. 4, the
compensation rate (Kd) of the d-axis current isngeal from 1.0 to 0.6 while the
compensation rate (Kq) of the g-axis current isisigid to 0.8.
[0057]

FIG. 4 shows that, as long as Kq = 0.8, all hanesnof Kd = 1.0 to 0.6 satisfy the
standard value in all harmonic orders.
[0058]

FIG. 5 is a current waveform diagram of each parin FIG. 1. In the example of
FIG. 5, the reactor (3) is equivalent to 1 mH pbage and the power source impedance is
large. In the example of FIG. 5, the compensataia (Kq) of the g-axis current is set to 0.8
and the compensation rate (Kd) of the d-axis ctiigeset to 0.6. FIG. 5 shows that resonance
in the power source current (Is) can be reducedeber, since the compensation rate (Kq)
of the g-axis current and the compensation ratg (fKdhe d-axis current are both reduced to
be lower than 1.0, the device capacity of the adiiter (6) is reduced.
[0059]

<Advantages of Embodiment>

This embodiment allows for reducing the capackant the active filter (6) and
reducing resonance when the power source impedanieege, while reducing a harmonic
current to a value equal to or lower than a stathgalue.
[0060]

«Second Embodiment»

FIG. 6 is a block diagram showing the configunatad a control device (72) for an

active filter of a second embodiment, together whih configuration of an active filter (6) to
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be controlled and the configuration of the vicinitiythe control device (72).
[0061]

<Configuration of Control Device for Active Filter

In the control device (72) of FIG. 6, the compeiwsarate (Kq) of a g-axis current in
a multiplier (717) is adjusted in accordance withautput of a dq converter (703) which
represents the magnitude of a load current (lIoheOelements are the same as those of the
control device (71) of FIG. 1.

[0062]

<Operation of Control Device for Active Filter

FIG. 7 is a diagram showing that the compensata (Kq) of the g-axis current is
adjusted according to the magnitude of the loadeatr(lo) in the second embodiment.
According to FIG. 7, when the load is low, i.e., emhthe load current (lo) is small, the
compensation rate (Kq) of the g-axis current isisiid so as to be small. For example, when
the magnitude of the load current (Io) is 2.5 Ag tompensation rate (Kq) of the g-axis
current is reduced to 0.6. On the other hand, dmepensation rate (Kd) of the d-axis current
is adjusted to a substantially constant value €gamdless of the magnitude of the load current
(lo).

[0063]

FIG. 8 is a diagram showing how the harmonic auriecluded in the power source
current (Is) changes when the magnitude of the isadhanged under the compensation rate
adjustment according to FIG. 7. FIG. 8 shows thatany load from 2.5 kW to 10 kW, a
standard value is satisfied in all harmonic orders.

[0064]
<Advantages of Embodiment>

According to this embodiment, by optimally adjagtithe compensation rate (Kq) of
17
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the g-axis current according to the magnitude efltdad current (lo), it is possible to adapt
the load to the harmonic regulation while reducihg loss of the active filter (6) by not
performing an extra compensation at the time ofitid load.

[0065]

«Third Embodiment»

FIG. 9 is a block diagram showing the configunatad a control device (73) for an
active filter of a third embodiment, together witie configuration of an active filter (6) to be
controlled and the configuration of the vicinitytbke active filter (6).

[0066]

<Configuration of Control Device for Active Filter

In the control device (73) of FIG. 9, the compeiwsarate (Kq) of a g-axis current in
a multiplier (717) is adjusted in accordance witie tcase temperature (tc) of a device
constituting the active filter (6). Other elemeate the same as those of the control device
(71) of FIG. 1.

[0067]

<Operation of Control Device for Active Filter

In the third embodiment, when the case temperdtajyeébecomes equal to or higher
than a predetermined temperature, the compengatier{Kq) of the g-axis current is adjusted
S0 as to be extremely small.

[0068]

<Advantages of Embodiment>

This embodiment allows for preventing thermal degton of the device by reducing
the compensation rate (Kq) of the g-axis current@mdition that the case temperature (ic) of
the device becomes equal to or higher than a pradeted temperature.

[0069]
18
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«Other Embodiments>»>

In the first to third embodiments, both the congadion rate (Kd) of the d-axis
current and the compensation rate (Kq) of the g-auirent are adjustable. It is also possible
to adjust only the compensation rate (Kq) of thaxts current while the compensation rate

(Kd) of the d-axis current is fixed so as to sgtishr example, Kd = 0.6.

INDUSTRIAL APPLICABILITY
[0070]

The present invention is useful as a control deyar an active filter capable of
reducing the capacity of an active filter and redgcresonance when a power source
impedance is large while reducing a harmonic curtera value equal to or lower than a

standard value.

DESCRIPTION OF REFERENCE CHARACTERS

[0071]

1 AC Power Source

2 Load

4 System Interconnection Reactor
6 Active Filter

71,72,73 Control Device for Active Filter
704, 705 High-pass Filter

712,713 Subtractor (Calculator)

714, 715 Proportional-integral Controller (Calcolt
716, 717 Multiplier

720 Drive Signal Generator Circuit

19
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CLAIMS

1. A control device for an active filter, the canit device (71, 72, 73)
controlling an operation of the active filter (6hiwh is connected in parallel with a load (2) at
an installation point (P) with respect to an AC powsource (1) and which supplies a
compensation current (Ic) to the installation pqiR} so as to compensate for a harmonic
component of a load current (lo) flowing througle thad (2), the control device (71, 72, 73)
comprising:

a dq converter (703) converting the load currém} into a component of a d-axis
current and a component of axjs current;

a high-pass filter (704, 705) extracting a harrmooomponent from at least the
component of the d-axis current of the componernhefd-axis current and the component of
the g-axis current, which are outpuidrh the dq converter (703);

a multiplier (716) outputting a result obtained bltiplying a component of a
d-axis current output from the high-pass filter4y®y a compensation rate (Kd) as a current
command valuéid*);

a multiplier (717) outputting a result obtained rioyltiplying the component of the
g-axis current output from the dqg converter (708aa@omponent of a g-axis current output
from the high-pass filter (705) by a compensatete (Kq) as a current command value)iq

a calculator (712, 713, 714, 715) calculating Bage command value (Vid, Viq) that
is a command value of a voltage (Vr) to be outponifthe active filter (6) based on an output
of each of the multipliers (716, 717) and a restildetecting the competion current (Ic);
and

a driving signal generator circuit (720) genemtin signal (G) driving and

controlling the active filter (6) based on the agke command value (Vid, Vig), wherein
21
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the compensation rate (Kq) of the g-axis current in the multipliers (716, 717) is

adjustable in a range larger than the compensation rate (Kd) of the d-axis current.

2. The control device of claim 1, wherein
the compensation rate (Kq) of the g-axis current in the multipliers (716, 717) is

adjusted according to a magnitude of the load current (Io).

3. The control device of claim 1 or 2, wherein
the compensation rate (Kq) of the g-axis current in the multipliers (716, 717) is

adjusted according to a case temperature (tc) of a device constituting the active filter (6).

4. A control device for an active filter, the control device (71, 72, 73)
controlling an operation of the active filter (6) which is connected in parallel with a load (2) at
an installation point (P) with respect to an AC power source (1) and which supplies a
compensation current (Ic) to the installation point (P) so as to compensate for a harmonic
component of a load current (Io) flowing through the load (2), the control device (71, 72, 73)
comprising:

a dq converter (703) converting the load current (Io) into a component of a d-axis
current and a component of a g-axis current;

a high-pass filter (704, 705) extracting a harmonic component from at least the
component of the d-axis current of the component of the d-axis current and the component of
the g-axis current, which are output from the dq converter (703);

a multiplier (716) outputting a result obtained by multiplying a component of a
d-axis current output from the high-pass filter (704) by a compensation rate (Kd) as a current

command value (id*);
22
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a multiplier (717) outputting a result obtained by multiplying the component of the
g-axis current output from the dq converter (703) or a component of a g-axis current output
from the high-pass filter (705) by a compensation rate (Kq) as a current command value (iq*);

a calculator (712, 713, 714, 715) calculating a voltage command value (Vid, Viq) that
is a command value of a voltage (Vr) to be output from the active filter (6) based on an output
of each of the multipliers (716, 717) and a result of detecting the compensation current (Ic);
and

a driving signal generator circuit (720) generating a signal (G) driving and
controlling the active filter (6) based on the voltage command value (Vid, Viq), wherein

the compensation rate (Kq) of the g-axis current in the multipliers (716, 717) and the
compensation rate (Kd) of the d-axis current in the multipliers (716, 717) are independently

adjustable.
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