Motor Control Method And Its Apparatus Technical Field The present
invention relates to a method and apparatus for controlling a motor for
driving a periodical load so as to suppress changing in its rotation speed.
Background Art From the past, a method is proposed for repetitively

controjfhgta v deattr ol Matho dsAnernes| Agpaiigigdn speed due to a
changing in load torque, as a method for controlling a motor for driving a

periodical load so as to suppress changing in its rotation speed. When
this method is employed, and when fidelity is improved, a disadvantage
arises in that instability is realized in higher harmonics. On the contrary,
when fidelity is lowered, a disadvantage arises in that shifting in phase is

~_realized. When fidelity is improved, a disadvantage arises in that the
Technical Fielfhecomes too great, power devices and a motor with great
. cépacityeshotithbentinpleslethstherahyiethoasel iaRshias GoHZ9d trolling a
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“motor based upon the detection values for voltagg and current and the
instrument constants of the motor, without employment of a rotary

.Backgrennddet or the like. As the instrument constants, determined values are
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_too great, power devices and a motor with great capacity should be employed, thereby
inerease in cost i8 realized.

Further, a method is also proposed for detecting a rotor position of a motor
based upon the detection values for voltage and current and the instrumgnt constants of
the motor, witheut employment of a rotary encoder or the like. As the instrument
constants, determined values are used as they are, or values adjusted at the
manufacturing timing are used. Therefore, a disadvantage arises for the former case
in that an area is generated due to the changing of the instrument constants, within the
area the motor cannot be driven. A disadvantage arises for the latter case in that
increase in cost is realized.

Particularly, when the voltage and current are controlled so as to cancel speed
changing due to load torque changing, a disadvantage arises in that the processing for

detecting a rotor position of a motor is possibly diverged.

The present invention was made in view of the above disadvantages.

_ 1t is an object of the present invention to offer a motor controlling method and
apparatus thereof which can improve stability and can realize decrease in cost when a
voitage and current are contirolled so as to suppress speed changing due to load torque
‘Changiu'g.

It is another object of the present invention to offer a moter controlling method



apparatus thereof which can improve stability and can realize decrease in
cost when a voltage and current are controlled so as to suppress speed
changing due to load torque ,changing It is another object of the present
invention to offer a motor controlling method 1 and apparatus thereof
which can improve rotor position detection accuracy by identifying the
instrument constants when a rotor position of a motor is detected based
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_. . constants of the motor without using a rotary encoder or the like.
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wit O%ugﬂffp? Lrocton E;srpoere e 1ariging of the motor with respect to a
periodical load, the method comprises the steps of; Partially outputting
DiscloR@@aiVentaralgisam the inverter, and Utilizing regeneration power during
the above operation for. motor driving again. Also disclosed is.a moto
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.ndisclosed is a motor controlling apparatus that employs an inverter further

again. X . . )
carrying out compensation operation for dead time of the output voltage,
as Msoindiseioped is a motor controlling method that further carries out

compensation operation for dead time of the output voltage.



3 In example embodiments, the method partially outputs negative torque
from the inverter, and utilizes regeneration power during the above
operation for motor driving again, when the method controls a voltage or
current supplied to a motor from an inverter so as to suppress rotation
speed changing of the motor with respect to a periodical load. Therefore,
the flow of power for the average within one rotation becomes the flow
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rotation becomes the flow towards the motor from the inverter so that the
DC voltage does not keep rising due to the regeneration. As a result,
saving power can be realized by utilizing the regeneration power. In
example embodiments, the apparatus employs an inverter further carrying
out 6 In the rotor position detection system in recent years for detecting a
rotor position without using a rotary encoder or the like, it becomes
possible that angular speed changing of a motor is calculated because an
angle outputting with accuracy is



possible. With utilizing this; 1. Control with more accuracy can be made
possible by suppressing the speed changing by performing feedback of
the angular acceleration; 2. Stability can be improved by performing
feedback with the gain of infinity after the extraction of the fundamental
wave component; 3. The current peak can be reduced by weakening
vibration suppression control when load is heavy, so that decrease in cost
of motor inverter can be realized; 4. The phase error can be made to be 0
even when gain is finite by taking the .fact into consi ti atthe. .
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position detection section of an example; 7 Figure 4'is a block diagram

becomifgshaidlfalPNGEss cORTeNinY EpFarbeus v ERsthEre HsoBimanttage does
not ke%%cﬁé%ggd(% theRECRSRELIPYEBHONSFIGMER D I igarae UhisHatiagiged by
___change in compressor load changing for one rotation of the compressor,

utiliziggdhipd B e AAR—IYPANtseful in understanding a typical torque waveform of
a compressor; Figure 7 is a block diagram illustrating a motor controlling
apparatus of a further embodiment according to the present invention;
Figure 8 is a diagram illustrating a waveform when a negative torque is
output; Figure 9 is a diagram illustrating detailed arrangement of an
inverter; :



Figure 10 is a block diagram illustrating a motor controlling apparatus of a
further embodiment according to the present invention; Figure 11 is a
diagram illustrating current commands for prior to and after clipping;
Figure 12 is a block diagram illustrating a motor controlling apparatus of a
further embodiment according to the present invention; Figure 13 is a
diagram illustrating changing in angular error when g-axis inductance Lq
of fhe Mmatand iaibsdnashion detaationsesiionel 2:/rg. Sus saaferddyion
10 % than Lo set for the position detection section 12; Figure 14 is a
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driven using a position detection section and by shifting an output torque
to suit load change; and Figure 15 is a block diagram illustrating a motor
controlling apparatus of a further embodiment according to the present
invention. Best Mode For Carrying Out The Present Invention Hereinafter,
referring to the attached drawings, we explain a motor controlling method
and apparatus thereof of an embodiment according to the present
invention in detail. Fig. 1 is a block diagram illustrating a motor controlling
apparatus of an embodiment according to the present invention. in this
motor controlling apparatus, a first AC power 1 is supplied to a converter
2 so that a DC power is obtained. The DC power is smoothened by a
smoothing condenser 3. The smoothened DC power is converted into a
second AC power by an inverter 4. The second AC power is supplied to a
motor 5. And, a compressor 6 is driven by this motor 5. 8 A voltage and
current supplied to the motor 5 are detected by a voltage detection
section 11a and a current detection section llb, and are supplied to a
position : :




detection section 12. An angular speed output from this position detection
section 12 is supplied to a differentiator 13 so that an angular
acceleration is output, fundamental wave component of the angular
acceleration is extracted by a fundamental wave component extraction
section 14, and the fundamental wave component is supplied to an
amplitude adjustment section 15. The output from the amplitude
adjusiaemnilesantiodirhenis, shbtpeiedf partéai lqverage aegatcomuafidioy
he i a subtraction section 16. This subtr%gtio,n realult, ﬁurrent det[ecr'[li%nrvalu?dr
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using the voltage, current of the motor 5, and the instrument constants
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calculate the angular acceleration. The fundamental wave component
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out angular acceleration. Therefore, as the output of the fundamental wave
component extraction section 14, angular acceleration change of a
frequency which is the same to the motor rotation number is extracted and
output when the load changing of the compressor 6 is once for one
rotation of the motor, while angular acceleration change of a frequency
which is twice the motor rotation number is extracted and output when the
load changing of the compressor 6 is twice for one rotation of the motor. -
The amplitude adjustment section 15 amplifies the fundamental wave
component of the angular acceleration and outputs the amplification
result. Wherein,



the amplification degree is set to be infinity in the amplitude adjustment
section 15 by integrating the amplitude of ordinary fundamental wave
component and so on. Description is made further with reference to Fig. 2.
(A) in Fig. 2 illustrates an axial torque of a compressor with one cylinder,

(B) in Iighe ffietrarsgiahinisetiangtisicapsbdswdnyras el itigr rotor
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poQtstiornanglgimaghanical angle) of a rotor. When the motor is driven with
an average torque (refer to dashed lines of (A)(D) in Fig. 2), and when the
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fundamental wave component of the angular acceleration will have a
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of the speed changing is not obtained for the motor output torque as
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in the amplitude adjustment section so as to output greater amplitude. As
a result, stability is realized at amplitude where.the fundamental wave

BEOMRAneiaf dhemrngulamasceleration becomes 0. Even when the phase
of the output torque and the phase of the angular acceleration are shifted
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Figure 2 15 a diagram showing waveforms for each section;

Figure 3 is a block diagram illustrating a position detection section of an example;



be O finally, because fundamental wave component of an angular

acceleration due to residual torque of the compressor axial torque and

the motor output torque is detected and controlling is carried out for

negating the detected fundamental wave component. The fundamental
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°thing. In this case, disadvantages arise in that the controlling
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glsgure 14 ig a diagram illustrating schematic waveforms of each section when a

compresser having repetitive forque change for every one rotation is driven using a
posiiton detection section and by shifting an output torgue to suit Joad cha;nge;. and

Figure 15 is & block diagram illustrating a motor controlling apparatus of a

farther embodiment according to the present invention.

Best Mode For Carrying Out The Present Invention
Hereinafler, referring to the attached drawings, we explain a motor controlling

method and apparatus thereof of an embodiment aceording to the present invention in
getail.

Fig. 1 is a bilock diagram illustrating a metfor controlling apparatus of an

embodiment according to the present invention.

in this motor controliing apparatus, a first AC power 1 is supplied to a

converter 2 so that a DC power is obtained. The DC power is smoothened by a

smoothing condenser 3. The smoothened DC power is converted into 2 second AC
power by an inverter 4 The second AC power is supplied to a motor 5. And, a

compressor § is driven by this moter &.



detected voltages for three phases and converts the detected voltages for
three phases into voltages for two phases; a second conversion section
122 which receives the detected currents for three phases and converts
the detected currents for three phases into currents for two phases; a
_ voligeiingp eBitatRsRisSERoiad Sofothealimeiating aryoltagaedrdy dugdtiage
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comiaidhd ORIk thakaR additiqn, section 16 is employed instead the
subtraction section 16, and a waveform % eneration section 18 is provided
fi
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rotati@. The waveform generation section 18 is previously set torque
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r each of outlet pressure, inlet pressure of the compressor. T
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instinstentapedestogtict prdystrd Hdlatpress drexandthe awaveformanfdh@.d, Lg),
and fiRdamental wave component from the amplitude adjustment section 15

so that a.phase. Qghel%1 damental waye component of the output
waveform becomes a phase. whic tﬁga:t\é\?e%@b%ﬁ{ SBRAGE G tHloulate the

g&ﬁpﬁ%ﬁﬂi@%ﬁ’@stment section 15 and that amplitude of the fundamental
wava‘mnmﬂﬁmbﬂidheﬂﬁpupwaf@ﬂm hecamesmtheeclibn 14 extracis the

fundamental wave component of the angular acceleration. Therefore, as the output of
the fundamental wave component extraction section 14, angular aceeleration change of
a frequency which is the same to the motor rotation number ie extracted and output
when the load changing of the compressor 6 is once for one rotation of the mofor, while
angular acceleration change of 2 frequency which is twice the moter rotation number is

extracted and output when the load changing of the compressor 6 is twice for one

rotation of the motor.

The amplitude adjustment sectien 15 amplifies the fundamental wave
cemponent of the angular acceleration and outputs the amplhification result. Wherein,
‘the ampiification degree is set to be infinity in the amplitude adjustment section 15 by
integrating the amplitude of ordinary fundamental wave component and so on.

Description is made further with reference to Fig, 2. {A) in Fig. 2 illustrates
an axial torque of a compressor with one cylinder, (B} in Fig. 2 illustrates a motor
angular speed when il is driven with an average torgue, (C) bin Fig. 2 illustrates &
motor angular acceleration, (D) in Fig. 2 illustrates a motor outﬁut torque when the

controlling of Fig. 1 1s carried out, respectively. In Fig. 2, the horizontal axis



amplitude from the amplitude adjustment section 15. This can readily be
realized by data are held in the waveform generation section 18 for forms
which are the same in phase and amplitude of the fundamental wave
component for each waveform, and by reading out the held data while
mpreaénaslia&eﬁam aﬁ@edai@épm%ignem inpstbphase, amplitude. Fig. 5 is
@gra |Ilustr§gm98a changm com ressor gd chgggepg f%r ONE: sines of
.. _rotation of a compressor. Kgrap in ?—m'.g% uetrates torque changing
(AXDioimg Figs@khand ivibfar e sgink feribw arﬁoﬁhmmnnmémr BreTeales jghan the
averd A lygiRiSRE. Aogsaph e Eigedd illusiates &@ﬁwwrﬁs&%@l&aﬁ@ue of

that an mletpre re hlg%and thatan |nter|or %res ure. |
the G ST R R e e, R P R e gyt

Therﬁﬁ@%aﬁ?feﬁl’égﬁh’é &ﬁmmtmﬁévﬂlétaﬁ@sm@mmﬁb RESSUPESEAR BR and dﬂwn
to th@sfn'meéeﬁ D)t acapeansaliafrgie PR HECHeNARAERIaN WRIMPAIBRIE AN of the
angu i RIESEON Hsed fof aﬂ‘a@% qongliipner,; ;therefore, aecurate ( C%Bro”'”%lg 2.

can be realized by controlling an output torque pattern using thos
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compressor as an average for each pomt Wave orm A) B)inF
mpétl&ise.rﬂfsfeﬁgﬁéﬁ% g fgndamynad Eﬁ%ﬁ&&ﬁﬂ?ﬁ%ﬁb@%lﬁ?ﬁﬁ S Fing i ot
obtaifhakifg Wiputitngroédheud utlehpressiiestnlieipiasauirecuAie CesbarjutdgmAntal

wavhscﬁﬂxﬁéﬁ%%ﬂﬁ?@ %%@ﬁ%g r@d&i@#ﬁﬁ@l‘ g, RN SECteN.OL A QIQY adjustment

controlling apparatus of a further embodiment according to the present

is CRFRIRHESH I HIS FORP B AR B aratHe BB R EoAtT BiuEFeRiEs qmolitade.
 As coonvlirtenBlisy st bbtdint DEbpowerysmeodinefimthenBC qiowes withpanent of
the 3 memgﬁﬁsgcgngg@verts the smoothened DC power into another

A Rower ith an inv rter4 and supplies the AC er to a mogor 5.
And“‘é’f’cnom res% % &ivan B85 ﬂﬁlpgr%toorrguﬁuarﬂﬁ%ert a @5?13% g 2ngutar

accelenision 721s Mct@@lﬂbe’meﬁrﬁ clihsat tesnimalsefitte bonvertey Zelay of any
sections, the fundamental wave component of the angular acceleration is controlied to

be O ﬁna-ﬂy, ‘because fundamental wave comaponent of an anpuiar aceelerafion due to

residual torgue of the compressor axial torgue and the motor output torque is detected
and controlling is carried out for negating the detecied fundamental wave component,
The fundamental wave number component of the speed changing can be reduced by
guch controlling, therefore vibration is effectively reduced.

In the embodiment of Fig. 1, the fundamental wave component is everlapped fo
the current command, however it is possible that the fundamental wave component is
directly overlapped to the voltage command for the controliing having no current
controliing, becanse slhight ghifting in phase and the like can be neglected by feedback
controlling as described above. Of course, it is effective that the fundamental wave
component is overiapped to the torgue command for the controlling having the torgue
command internally.

This controlling reduces only the fundamental wave component, therefore
delay in controlling and the like is hardly affected. Consequently, stable controliing
can be realized in comparison with the repetitive controlling known conventionally.
. When the compressor or the like is driven, sufficient vibration suppression effect can be

obtained only by the reductior of the fundamental wave component.

14



The motor controlling apparatus further comprises a controlling section 20

which receives the voltage, current supplied to the motor 5 and the current

command as input, generates a voltage command, and supplies the

voltage command to the inverter 4. The regeneration resistor 7 has an

extraimgly ghead iksisiates valjethhdusonteliny $ach R mPdNeaiaR tarpeted.
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diverging, & By aiista Yvilh REPTEVRIEY BRI SRR SRR ALiiGR 1s not
mpresigtosd ansayinfencigy, Shadighoonnket dharegandkation ealistdlimgntyrget
shouE0 J6 HE0 SRS/ R 1R CRR AR Ix-Gatried Ol Qnthe-e e haad when

regeneration qperation is partially carried out for reducing rotation speed
changé-fo i fNG perbEt Mo BAMNGE M ArEHoR PSR 4588 SFBms:  The

positmatizhagimtbedue climp fiom thenrvesterteithe serdior $8 thahitismetives the

detelid® {BaLIE RGYAge s kepkrisingduetn e JagenRIBLRR. [T helelo Ehaces

the inverter can be_kept driven without energy consumption due to the

into YOAREPS R (SRR Db PERP S TELTRE IS S8ty Of (R EEnaRATEGS the
detegtedided atithierinpracafithesinvriternSerithe o digbnbrationrpowdris hsedphases

intoBQRHF: FRE ROIALANUING:SQ 2% i Fealizspti SAUIRChOfRAWET Y 15218010 ting =
ltth% rﬁgenegatl%n resistor.7 tortge_ ver %r%at SO ast to make the . 154 3
Vol EBhsOmption” eﬁe?gﬂg%%gverflsm"‘gﬁ) of by prSVIding HE TG rEitsh 124 for
subbritioy, thigrad-iddadi aghane itosr firry thovendbigemioviiery akregatameintegration
sectRIIUSS $c0 Wb ira AreUike RhL 6 RFBRN G- SRS HontAh g <8l cahdi OVt on 124
curre %Lt)axrE tS% (tlz%{?I ?é%mgg]%r t{:gset at %ed%aghgme correctionis
e

t ﬁr
a Hux caicula a -ams inguctance La; s
carrlea out are illustrated. in Ig. o, a rreﬁf g-axis cur?enfj ona ro?éltlng 4

secQRfb RAPERS By REFTIOIEH i EterTRAgaIShaxee s Siv raetorhoHicperation
resille sarspflisegtion tethedirpctomohthednducedowhitage ¥ectar. MMesh based
upotsﬁ‘%éir‘?‘ééiﬁ)'%%m&%%%ﬁﬁﬂ@iggéi&% RELASHHSESARANI 9L8A) Hdel@niial
section 129 for calculating an angular speed by differentiating the rotor position.
A position deteciion section having another arrangement can also be empioyed.
Fig. 4 i a2 block diagram of & motor controlling apparatus of another

embodiment according te the present invention.

This motor eontrolling apparatus is different from the motor controlling
apparatus of Fig. I only in thal an addition section 16" is empioyed instead the
subfraction seciion 18, and & waveform peneration section 18 is previded between the
amplitude adjustment section 15 and the addition section 16"

The waveform generation section 18 iz previcusly set torgue waveforms and 2
phase of a fundamental wave of each torgue waveform for each of outlet pressure, injet
pregsure of the compressor. The waveform generation secfion 18 outputs & toraue
waveiform based upon insiantaneous cutlet pressure, inlet pressure, and the waveform
of the fundamental wave component from the ampiitude adjustroent section 15 so that a
nhase of the fundamental wave component of the outpui waveform becomes z phase
which is reversed the phase from the amplitude adjustmen! section 1& and that

amplitude of the fundamental wave component of the output waveform becomes the
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when no dead time correction is carried out, a voltage becomes not to be
applied due to the affection of the dead time as the current command
becomes smaller. Consequently, the waveform of (B) in Fig. 8 is
observed which has obtained by clipping the command current in the

.ampﬂéﬁi@étlér_%“i‘ﬁe%&ﬁﬁh@é Qajihen-the.auanoement Ravng 8.6y ¢t realized by
controlling section is employed g.refer to Fig.. 1, FI%. 4 and thgrllke, fgr )
dataé%&rﬁﬁ}é)}”at%ﬁ%ﬁ?%r%eﬁ%}ﬁ? SR FSTahAL LY (FBE TdfargResbe same 1n

phaspetwé emiiigwisrrénbcdmdrmentaldvreat comemad thataffectisrefifrtheand by
readfSAGIME G0 ReoRAtRA 0L S haRdIG: dHQWEVESL IR ABRINEGRBAYKhs.,

such as about once or twice within one rotation, sufficient gain cannot be
ampifidtied so that the waveform becomes a waveform like (B) in Fig, 8.

WheéFighis thasdisgupunidids thetierng sitingsseeficrmipnessnrciodchatagiog for one
rota8RE e £hanpIBgdue to periodic load changing may become instable.

Therefore, ﬁt i L}Dr.ef%r_ablgt at %het degd time §g£rectiop is carrie 1(l)L%t an injet

wheﬁtﬁ%aguté‘ ttihg i€ carfied out. Eig: 0s a‘diagram iMustrafing & detaiet
presapEngel e rnafitng pvErRerionPIseTeiobande phskks i BRathatBY ip Fig. 5
illué‘%gt& thhgud %%gmgdf& umdéq&aauwlm&lgrf@&t&qa IRGBRAS {RAUERINgerior
- the input of To- on a time interval aftey. the turning the input.of To+
PR S L R bor Loy e LA Lo Le hafe ok feessmres
are SigabiTAMe GaBly HowexartBRs: Therefore, when there exist a dead time, an

interval avilh hie prades-waitiansistarabeing turreesath fas dhisyinkenmldensation
i_MQH‘(a)]rv‘c\{gvear, a diod%.cor%nectedthn}r ’ afggllgl with To- i§ turr efg'on if the

utrlé ﬁvam}ra %on Egg? a

OO DTEES0 or an air condifioner.
arren owing towar e motor for the 13 interval, for example.

Thepginsoqeenthye SPE5HiEnE sbtalifctrifinen iy o gaiiesa Pt BR tHRITae pfttern
usifQ B GRSE-dhal-d- is turned on. On the contrary, if the current flows from

the g’g&%ﬁ&%‘y%@&ﬂ%é%@é&%& qlsiQQ@f&%Q REEISdRAAleL IR, TilSor this

turned on. Thereby, the output Voltage seems to be changed in its .
casgppeaHET S RE tHARGER RGO RISt G4 S EanPBebaining &
typstipoessed by iengtheningrties sotery al:f avecegmnpc ttiaght poinivhen Wageform like
ayeRyrenEflows towards.the moter and when RWM.Soutiil AR simplified by
ma T T ng o (he DRt Proshire, TRt prossire wmcctssary 0> oM the

f.F‘ig. 7 is ap electric circuitry diagram illustrating s main secfion of a motoer

controlling apparatus of a further embodiment according to the present mvention.
This metor coniroliing apparatus supplies AC power 1 {o a converter £ so as to obtain
DC power, smoothens the DC power with 2 smoothing condenser &, converts the
smoothened DC power into another AC power with an inverter 4, and supplies the AC
power fo a motor §. And, a compresser § is driven by the motor 5. Further, &
regeneration resigtor 7 is connected between output terminals of the converter 2.

The motor controlling apparatus further comprises a contrelling section 20
whiceh receives the voltage, current supplied to the motor § and the current command as
input, generates a voltage command, and supplies the voltage command to the inverter
4. The regeneration resistor 7 has an exiremely great resistance value. The
controlling section 20 has an arrangement illustrated in Fig. 1, Fig. 4, for exampie.

In usual, and in ap inverter pessibly generates regeneration, a regeneration
registor is provided for consuming regeneration power so that a disadvantage is

prevented from occurrence that a condenser and inverter element are destroyed by the

DC voltage which becomes an exceeding voltage due to the regeneration power from the

12



~Fig. 10 is a block diagram illustrating a motor controlling apparatus of a
further embodiment according to the present invention. This motor
controlling apparatus is different from the motor controlling apparatus of
Fig. 1 only in that a peak current controlling section 18 is further provided

motoyhiEnribenive sTrndeRRCA VU PR BlarethEhiade aWiptideipravideinesaries to
the 2@6lgRld cenisled Rased upertheutpi fremethemealssmreAbn resisior
onk %%ntrgcﬁllingesecéir%@i&Sbisé rggyglk@/ed ing&eoaudn the amplitude adjustment

Y &etlion 15 F1he pea rren conﬁ%ﬁ_f‘r]g section 18 detects a peak value of
the Ribtée ethrertaaAd BRepURZERESMHtaNRPISREaP BrcRYTHE infeitirie out for

redudiigRdfHs Rxprele dithaidTelpenlt valiesxseat shanval UBowhichdSrer averaged
for FUEMIONSIY dete é”%%%é{&% %%tﬁﬁe"mﬁe%e%%r%‘é I%futch?ég\f HeLOL

an i3 it 15 not true
motor Into consideration. The amp tude a Justment section receilves

thatdhe i pRetidepRiSSRORE CdHAAR, TAePEarHER oLk SsirYy inverter can
be k@t—l_ﬁ’i{veﬁi m@tﬁamgmﬂgy temaxipgia: \@_]:kzl&.tﬁﬁﬁe K@Hﬁéﬂaﬁefﬁ&m@gﬁ froproperly
geieiﬁﬁé%%gégﬂ@(ﬂ&’a&"%};‘Q%B%%QJ&% rﬁ@‘u’zil tg'g t%@'%%&”g € inverter. Se, the

conventionally by the integration and the like so that the fundamental _
TegERARAE R ANTSHAH BTREZRM T R ULE STEPERE T H 8 ShriBslire Tthe ersiRg phaower
by sﬁléhdﬁ@amtaéguaueamm patent Oftﬂi&amylﬁm@demﬂomﬂ&/ﬂfe becamation
enefy LI p&%‘%@&ﬁp&%ﬁ%@%@gﬁ?@é@&éﬁ%ﬁh‘%&?&h‘&ed because the

amplitude of the current command becomes smaller, and that the motor is

kept TeFbk IGfVERERATR S BEITEREMATTRS et rheh P ertEr eIEKiRifmg =
A cmemmbx:mﬁﬁhedi rxedetero deMiné“@ feted dﬁtpWMﬁrémeH@mmwofor a
casdNAQr YWt SinalhcUrenk GARACIDL GaNP e U5Ed 3R INALLECrEASRg i1 £Q3krent

can be realized. Fig. 11 is a diagram illustrating current commands prior to
(- 2R CIREPThE QFPRGR A ROTAAAR EoisRd A B ARTIPES d1e TSIy 2=
dirdstiliustrated:adiiA skmtegiirédiiemdoat bur e ntgammabick wadsfei v aftere thector.
m@ﬂﬂﬁ%@ﬁéﬂﬁ&ﬁ&ﬁgﬁ%ﬁﬁ%ﬁﬂeﬁ to mspe&;%%fwwmﬁ@x@@m '%gg. 8, and
waveform which is obhtained by applying a signal for removing periodi

g BT S T e AL R R ap o

the affection of the dead time as the current command becomes smalier, Coenseqguently,
the waveform of (B) in Fig. 8 15 observed wiich has obtained by clipping the command

current in the vicinity of the current of 0. When the arrangement having a current

eontroiling section is empioyed (refer to Fig 1, Fig 4 and the hike, for example), a
current is properly conirolled based upon 2 difference between the current command
and real curreni so that affection of the dead time can be ignored for slow changing.
However, for rapid changing such as about once or twice within ene rotation, sufficient
gain cannot be obtained so that the waveform becomes a waveform like (B) in Fig. 8.
When this has happened, the controlling section for canceiing retation speed changing
due to periodic load changing may become instabie. Thersfore, it is preferable that the
dead fime correction is carried out when the outputiing is carried out.

Fig. § is & diagram illustrating a detailed arrangement of the inverter. An
inverter of three phases is iliustrated in Fig. 8. The dead time 13 used for carrying out
controlling se as to turning the input of Tu- on 2 dead time intervai after the turning the
input of Tu+ on so that Tut, Tu- for carryving sut switching for u-phase never turning on
simmultaneousiy, for example. ‘Therefore, when there exist a dead time, an interval will

be made, two transistors being turned off for this interval. Hewever, a diode connected

in parallel with Te- is turned on, if the current is flowing tewards the motor for the

13

applied due to .



obtaining the current command deformed into a form with lower peak
current obtained 14 by clipping can be realized in the amplitude
adjustment section, for example. When the waveform of (A) in Fig. 11
becomes further greater and reaches the peak current determined value,

inter{AE REAESHFRNT iISsasiicRd:iBY SliRpiNg 1SRNl wEN NaNA. f2eKdNiS that of

case,.the avergge tarque is lowered and the speed is lowered when. the
- 10! o T ¢ . B he'
e B LT G i SRt U e o

the meigk temeekt ihecaueEswhiEalR Avrerieds jesdrallaimithifad by turned on.
Therd}/2B6IBGHE FCEREYesEIaNbORAN AR alticadsingdhe: SP8EGhe change in

volt=§2 5940 109P 8 the ke, Ang.0y.crrving ont GURDIRGIHNEL, 1% fYS a1 s
Ease, a fundamental wave compone%‘)n can be o%tpu greatgr in
connggiingate fc® IR AT tHe JTo\ Erwrsd e e ton phtl d@es AdjMtdy output,
and Heleytibeiiprque thangingasauetfairealizinpgethele ndamantalwaiem the
metgoMponent of 0 while keeping the peak current can be enlarged. Fig. 12
IS a block diagram illustrating a motor controlling apparatus of a further
emBBdinténita cBitfhglidema pHReEREiRe midRoMs PRGtelEsntRImRgE s of 2
furtiapRakatidsns slifferentifiom the shalaricorRiating apparatus of Fig. 1 only
in that an it redieian sealion A8 is.utherRioYdet Whigh 8CeER oling
the output from the amplitude adjustment section 15, and that a position
ADDYBHBERS e dtiTHTLD LB AR FRSEP LN RASptH ot thEBheF provided
whitkductionsstctidatdtSiois employechihsfeadthespaditiod: deipctionrsesticiion 15
contFieENSLULTLEANGHONSEGHOR-4 has a,previgushndeleiningd magniide ;.

of a torque changing.amount of the compressor, and compares the

emnigyaa dnsieaing REeGtHRTERA e B@teiimined value so as to output

a LqTorrectiortcommhandifiliexasmpler Thedeosition getdctiainsedtitme 1Riotor
curRRHEGI bet iR LESRORSL I RS LG SRISEEHON COMARMAL AR OLUPLUS.A that the

‘ E)tor position, angular spee.d}lle.ln%]tehe_ cor,rec(#e‘g Lq, fo exar%%Ig. Ft&? 13 ted

peafs Waliis P AFReuSt AANG cRARGING FrangUidr eTrsrors cdte RBFHhaTe tmite
curtpzixi$ fhelirtariee dropofttheniectersiigrsirmller by 10 % than La determined

in therjposition drlecligasactiondAida the pesiiondeteclion:sesdion:dgretsion

lf]iﬂgd. S. In this_ . . . . :
command, and carries ouf precessing for-lowering the gain by removing a vaiue of a
certain percentage from the integration vaiwme instead the realizing the gain of infinite
conventionally by the integration and the like so that the fundamental wave component
of the anguiar acceleration becomes 0.

Therefore, the fundamental wave component of the angular acceieration never
become C, but it becomes possible that the peak curremt is reduced because {he
amplitude of the current command becomes smaller, and that the motor is kept to be
driven with & current which is lower than or equal to the limiting current of the inverter
device or motor.

In other words, inverter devices or motor with small current capacity can be
used so that decreasing in cost can be reabized.

Fig. 11 is 2 diagram illustrating current commands prior te and after the
clipping. A current command waveform prior to the clipping is illustrated as (A) in Fig.
11, and a current command waveform after the ciipping is illustrated as (B} in Fig, 11,
respectively. This waveform is a waveform which is obtained by applying a signal for
removing periodic torque changing to the current command. The processing for

obtaining the current command deformed into a form with lower peak current obtained
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figure, a case is illustrated that load is gradually increased following
passage of time. As is understood from this figure, an estimated angle is
delaying following the increase of load. Fig. 14 illustrates schematic
waveforms of each section when the compressor 6 having repetitive

by clippthecahdagindited vy ameliotetondsdmeern rdbangnestmpisutput

torayg,LQ shit{hedRad charg iﬁ%&'&%ﬁ‘é@o@&é&%&ﬂ@é%ﬁgﬁﬁ%ﬁ%&s the

When there are ng error, the output torque is inc ease

followin
peak fraRb fESAHRBT QTR o HHaPRRs (GEAERR 2pas e Lf%i‘?% %?e%‘fm*
commaddhal er tbipitarsottienccageerauaimaived{dcfed th¢Aphediy Idudred when

the BANEMCEWDED Lddssmall the peslionHe qgtmoeegti%&gxg%@azgg peak
an error in mmug}gllr%ctlon foIIowm e increase in tput tor o that

currgnd K ERAFeACE Rditod ofsg Lo IR T B ARTETS ’t’ﬁ%u fRE>F4E°
currenitputniongde aned ﬂsatghéeaﬂmﬁércawei&aadms @biséhﬂehkﬁ)aeeigreamn
out %ﬁﬁﬁﬂgnfwhféﬁ i) tam%&gm&ﬂeﬁe&é&@)&aﬁ%m&m dhe mrcmﬁput

changin arried out hich is .smaller than t ctual necessary torqu
greaﬁ%rcé’ﬁse'tﬂ C}%‘?&u EBntPEINAG iR ”?s%gg% %‘!'pon 8 m%rr‘ﬁa gsted,
thex@hy tire ottmrelTandgiine o Bivanglihgenibe ﬁmme%hmeseemqsmt of 0

Wm@%@é&ﬁ@&@ppﬁ@)@@ﬁﬁé&mm@mg@ction of the compressor 6.

Therefore,, it, Is u e,rstood that.Lq set |n the posmon detection section 12 .
is smaferthah %nma%{aml mlhgtcsgr W e‘h the'forque (?hair%‘lﬁg amo&ﬁis off #
furifhey @mhmeseé#r@@H@iﬁﬁégﬁhﬁﬁ%mﬁ@wwaﬂgmg output from the

controlliggRée CmRasathwith oReanotheriand-when fhetherquesehangingliing
unt

tg) t fr ontrollin aIIer Therefor correct
i"‘ppcac?irln‘r‘}l'sa“r%J & léutpﬁtlgggc%rﬁrﬁa%oglgﬁot téraluseac%: a%cl%ng gurﬁoun r?rﬁ%eé)wmch
receiyes Fae u&t‘?@ﬁtsé‘e%ﬁfkfgéﬁwﬁéui? aéﬁlisé’@r?é‘?:ti’éﬁ’@ﬂ&“rnaﬂﬁietﬁé%|ﬁoPP31t‘°n

detdeiostiRpiseciondd-ci hesedlized. Qalyihaeromnreshcion ird:ghas section
;o been described here, however similar operajions carried out for the

p05|t|0n etection section in Fig. 3, for example, when error exists in other
|nstru%n?%%ﬁﬁﬁ%mé‘aﬁ?stﬁ’lﬂtﬁegcliiﬁ‘FeﬁtQfé‘f@%\’ﬁ}yaﬁﬁt?faﬁ’é‘é’g HagRifgpe of 2
torthereferergiromeckictivfiéonthosessan doel camipar eutivyitiorgmsilsremginp epnount

output with this determined vaiue so as to output a Lg correction command, for example.
The position detection section 12 corrects L in response to the Lg eorrection cominand,
and outputs a rotor position, angular speed using the corrected Lag, for example.

Fig. 13 is a diagram illustrating changing in angular error for a case that the
g-axis inductance Lg of the motor 5 is smaller by 10 % than Lq determined in the
position detection secé‘.‘ion 12, in the pesition detection section 12 of Fig. 3. 1In this
figure, a case is illustrated that load is gradually increased following passage of iime.
As ig understood from this figure, an estimated angle is delaying following the increase
of load. Fig. 14 illustrates schematic waveforms of each section when the compressor &
ﬁaving repetitive torgue changing for every one rotation is driver by changing the
sutput torgue o suit the load changing using this position detection section 12. When
there are no error, the output torgue is increased following the increase in load torque so
that the rotation speed changes not ftoo great and that a regular rotation can be
maintained {refer to (A) in Fig. 14}. However, when Ld is small, the position detection
section 12 generates an error in minus direction following the increase in output torgue
so that the apgular acceleration error of a phase which is the same {o that of the output

torque and that the angular acceleration is observed te be great for a seciion where
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When error is generated in multiple parameters, respective error cannot
be reduced. However, the position detection error generated as a result
of those can be reduced by adjusting Lq, for example. Even when a
position detection section is employed other than that of Fig. 3, there

torqgHS AMNe Y GOeF IR AP FEMVEED axsigniel %e&&t_mﬂgﬁg@&ﬁm out which is
enerated in rte%[;%ré%ee to output to c%Je and a sgrn of errorofa . ced out
Sm%ﬁfra SrsPe FRRIAI I RS FOTBY HierPaia s & eRR B%Dféﬁlé@@d“bgf’r‘fﬁ‘e on

bas¢HaportolatiofrBiRpias is a block diagram of a motor controlling apparatus
of a futher SMROHMENT RECRIdRG G PIESERbLITUERHOMR T RiRdHURG: 6 is

controlling apparatus is djfferent from the mator controlling apparatus only
et BTN SR TP AL i 5 G BBEE o apersore, T i

undcgratl deab djusehent ectionii®: dsbatbitoctesttenrdhitisangabieratiguldeg of an
act&@c?ﬂ&@ vamplgvecigsteachtheer | @ié%gy@tﬁqnesecﬁﬁ'aﬁés%ﬁdﬁ%r&%gmude of
. _reduction section 19' is previgusly set most proper torgue changing ratio
ey S ol e S o eI i SRS AT GRtopottor and
wheroibstitrant Gomen araeras o irikean dhgurenineligmes smielierbe the

ltor%umﬁ@m inghEatiq SBHBCHEEPARSS: dsg&h% myﬁ%m&p%%ﬂxwfﬁﬁnb&meqm
oad changing.of the compressgr 6 is determyne t due to the. :
S A D SEA B S a8r DAY ho 1BAd N GIRG SPfiRGion of La in
theqmprasissresios weanged depdisdiprdiapdn the exterior condition, as
illustratee thd-igrbr Reguciion of thenesition deseativmm elte WiBwever similar
ope%% 1H£%ycgrargleg eo&? ﬁ’)legh%mbgi%%rg&g%ogys%@ggg I{lr,gFi" 6 efolro aegt Il]e when
changing ratio using the information such as current, anéu ar speeafnf’ at
eIy SHE ISR BTG RIrEISPbe dbead Bifdstreespdstreitantidgrotaze
deteathelpreientedofr ool et reCeh e adju Singapaedmete wofd hegpositiaanner,
nge%t%q‘}pﬂss E&ﬂ&%ﬁgeﬁl 70 lﬁﬁlth 1@%§?a31§&£%‘,er%gé‘él@i'@eq J‘Q%Q E:%ngwe redueed.

torque changing ratio set to the angular speed, current. The invention of
Hogysiist: 1R B St Retiene frEer SGRAFIHAE AP Rb PhERose can be reduced by
adiusiing Lg, for exampie. :
Even when a position detection section is employed other than thai of Fig. §,
there usually are correlation between a sign of a position detection error generated in
response o ouiput torgue and a sign of error of a parameter. Therefore, the erTer of

the parameier can be reduced using the correlation.

Fig. 15 iz a biock diagram of a motor controlling apparatus of a further
embodiment according to the present invention.

This moter controlling apparatus is different from the motor controlling
apparatus only in that an error reduction section 19’ receiving the output from the
amplitude adjustment section 15, the detected current, and the angular speed is
employed instead the error reduction section 19,

The error reduction section 1¢ is previeusiy set most proper torque changing
ratio in response to the angular speed, current, and outpuis a parameter adiustment
command so as to make a torgue changing ratic to be the torgue changing ratio set In
response fo the angular speed, current.

The load changing of the compressor 6 is determined almeost due to the
construction of the couipressor. However, the load chanpging of the compressor ¢ 1s
changed depending upon the exterior condition, as illustrated in Fig. 5. Reduction of

the position deteciion error with accuracy can be carried out, accordingly, by changing
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improved and decrease in cost can be realized, when the voltage, current

is controlled so as to suppress the speed changing due to load torque

changing. The invention of claim 2 has characteristic effect such that

adjustment can be carried out for outputting an output torque with greater
the leaplitughinsiragotheinfy tiskaimfmtaktiray eucbmp cuerdndf anpylkasaced|e Bhianis,
the pRbGMARSIAGRRR LR Horke with snaplifude magkebiained \f;msamed

is sufficient for canceling the fundamental wave compgnent of s
from ESHTRGS SR EE O ASEEAET & 1Ot B SEa SRR FELa 5 = o
makeletenmminingpikpfpndimental tvavercorgiomentofrite arigtldheaouaibratipeed,
currigibe Q, then the effect similar to that of claim | can be realized. The

invention of claim 3 has the effect similar to that of claim 1 or claim 2. The

invention of claim 4 has characteristic effect such that an accurate

con{Folimyecunaspd i tb e tharastehabigingrairsbeh ddaicthdulitarmgn be
impRAsdherifeslasimi %tecthat)@t@t@m PhERH: 20 ERgiRYentinnshaldined so

thas char terlstlc egect suc ?t gln Sccurate controlllng corresponding
as ?3’%3%”%8% SHOTPERIF S35 B8 BAPFL P ARE Hias the effect
S|m|[ﬁret@ntt¢atﬁ@flc¢élﬁﬁi.ﬂlb2 @%m@%@%mﬁ&ﬂd‘tﬂhﬁhﬁé afpiytment can be

carriifrapteristic affactisuchihatiheflovrel powen fordheavesagesthimenethe
fun otat| nibvgacvomc({e)gc1 the flow war s the motor. from ﬂfle mverter so that the

aration an ouiput
VO age does n%(ﬁ(eep rlsm dﬂre toft e regeneratlon and vﬁat saving P

tow@w&wu@éq@amzéatmﬂmaﬁqwé fe geRerRAd Ao SR Bred he JuRdFRental
wavb\epiien-af dakpetasaharactekistn affest sughiihatveltagashangiige with
am%fut &9 the d gr%gglcan tli’le SL,II%)({essegé and has'the effectcsmll% to that

wave f?
e Invention o clalm as c aracterlstlc eftect SUCh tha

aﬂc@étéhﬁﬂﬁmbe theteepri elgrasipdtpouiar deldaarot fie isvepbrad be
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by reducing ) the amplitude of the output torque changing. The |nvent|on of
contrgliipg ePRESHIRAIMED SRhiTAT IO LA OT B lafifis 15y “BHa %fwg and has the effect

similar to that of claim 1 or claim 2.

The ipvention of claim 5 has chraracteristic effect such that an accurate
controlling corresponding to the torgue changing can easily be carried out, and has the
effect similar to that of claim 1 or claim Z.

The ipvention of ciaim & has characteristic effect such that the flow of power for
the average within one rotation becomes the flow towards the motor from the inverter
so that the DC voltape does not keep rising due to the regeneration, and that saving
power can be realized by utilizing the regeneration power as a result.

The invention of claim 7 has characierigtic effect such that voltage changing
due to the dead time can be suppressed, and has the effect similar to that of clamm 6.

The invention of elaim £ has characterisiic effect such that determining the
current capacity of power devices of the inverter to be greater capacily is not needed at
all so that decrease in cost can be realized.

The tnvention of claim 9 has the effect similar to that of claim 8 by reducing the
amplitnde of the output tergue changing.

The invention of claim 10 has the effect similar to that of claim 8 by changing

the waveform of the current, voltage or torgue comznand inio a form having a lower

peak current with respect to the average current.
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the waveform of the current, voltage or torque command into a form
having a lower peak current with respect to the average current. 17 The
invention of claim 11 has the effect similar to that of claim 10. The
invention of claim 12 has characteristic effect such that the accuracy in

rotormpsiihAetentioncan hedmreyad: angihedinnievemant in.

contrglling of a.motar . is re élﬁ%% The invention of claim 13 has ]

charalteratc 8 é s?lij%]ﬁlﬂ? t1RE PRAGRtSHER R RrB it iiReeprsRracy in
rotogredii o dliestioni i be ursrsp vadd dred tircieffect simeita i tocthatoliibhelafim motor
iz rekdizee invention of claim 14 has the effect similar to that of claim 12 or

claim.13 .based upan.the torque ripple. The invention of claim 15 has the

effeclBTAF STt SFERirT BB tHGTF RN e o RE A6 oifeton of
the gffsélontol heproonorntos qeeliivewitie atiom=sfrciaifhbs e feteffedtar to that
of cBitnilag to that of claim 14 in correspondence with the outer condition. The

invengion.of claim 17 has racteristic_effect such that stability can be
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baspd sgemditedosguasinplsuppress the speed changing due to load torque

changingintbetifyentiRinoh slakn 4 f&@ﬁ&@@ﬁ@&%%@ﬁ@ﬁ&%ﬂﬁ*l&h@ésed upon
the%g'usgmentlgg%%% rjrr(ieegegp for oalggugting an output torque with greater

amplitudersince the fundamental wave em‘[f’)li) fent of angular acceleration

still réfairramEn aff clagat brdge Wik affgstitudeikindoobtained vidich 14 in
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ImpEoRedREd MREeHE BHUSH SRR TerliratordiamiiETve lindse awatinbis, Pherolled so
as inventiessoficlaipeidhasihe effet similartmthalehelaim 17 or claim 18.

The inveniionela/3im A% has.shamsierslic flfeat such ihal an ACCUALe on be
carried out for outputfing an output torgue with greater amplitude since the
fundamental wave component of angular acceleration still remains when an output
torgue with amplitude is not obtained which is sufficient for canceling the fundamental
wave component of speed changing, and that an outpui torgue becomes stable with
amplitude for determining the fundamental wave compenent of the anguiar
acceleration to be ( so that the effect similar 1o that of claim 17 can be realized.

The invention of claim 19 has the effect similar to that of claim 17 or claim 18.

The invention of claim 20 has characteristic effect sush that an aceurate
controlling corresponding to the forgue changing can be carried out, and has the effect
similar to that of claim 17 or claim 18. |

The invention of claim 21 has characteristic effect such that an accurate
controlling corresponding to the torgue changing can easily be carried out, and has the
effect similar to thiat of claim 17 or claim 18.

The invenfion of claim 22 has characteristic effect such that the flow of power
for the average within one rotation becomes the flow towards the motor from the
inverter so that the DC voltage does not keep rising due to the regeneration, and saving
power can be realized by utilizing the regeneration power, accordingly.

The invention of claim 23 has characteristic effect such that voltage changing

due to the dead time can be suppressed, and has the effect similar to thai of claim 22.

The invention of claim 24 has characterisiic effect such that determining the
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controlling corresponding to the torque changing can be carried out, and

has the effect similar to that of claim 17 or claim 18. The invention of

claim 21 has characteristic effect such that an accurate controlling

corresponding to the torque changing can easily be carried out, and has
currapcaReET ShitarefodeTAts i Ahn IR Tr el divbe STaRteriPRRATEEH D Relahsrded at
all sdeschemaateristioaffaaisiamibatthe flow of power for the average within

onegptation becomes the ds.the motor.from the, .inyerter, so t

the B Salee R S A S o R U A
redugiag SheoapmEGaa Ry Se Rz e agehBEation power, accordingly.

TheThventienioh clairir3dtaeahiaacieristiotifostisuch that ¥olaga 24 can be
reaifhE I8 HE QU A5AT-HG: GBI BE2URPISEREG, BN IR USEIER inwo »

similar to that of claim 22. The invention of claim 24 has characteristic
formahying GdRRRP R SIFTRR JFIRE TTIPRGhfereASERgPSIHsREr devices of

the ikeitericibe graaier Capacitye s ffoineedad at tidk 80 daahdacrease in

costganhe.1ealzed.Hhe invetion afdain.gh tealizes helest Sitilahey w

to that of claim 24 by reducing the amplitude of the output torque
roto RefiEydeFREIAT EARIBH BIRIATS Lotrfd & de ievamedt shknaiiitngobp motor
is re@l@igi 24 can be realized by changing the waveform of the current,

voltagie, qF 10rGE GeMMmANsLiRto.a.fArmaVRg aHoWEL Rk CUReD IR o o

respect to the average current. The invention of claim 27 has the effect
the affffarns g SFUIART 28 TIHE HVERRoPF B asnt 2 e s et aiafar to that
of clgffle@fsuch that the accuracy in rotor position detection can be improved,
and g IMATOYSME U JCONYONNGQRA MAIL! <IsiBAI128Ha T NEIRE IR Afaim

0g claim 29 h%séacharacteriétic effect such that the reduction of the affection
29 RS B PEAR RS EHIMEd with accuracy, and has the effect similar to

that ‘Seelaiver2®r THe inive Ao ofiasdaibh Seifedl s trae et simdamt@0 based
upol @ Of el 2B 101 6ldWith respect to an average torgue.

The invenfion of claim 22 realizes the effect similar to that of claim 30 in

correspondence with the outer condition.
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29 based upon the torque ripple The invention of claim 31 realizes the
effect similar to that of claim 30 based upon the torque ripple ratio with
respect to an average torgue. The invention of claim 32 realizes the effect
similar to that of claim 30 in correspondence with the outer condition. 19
Claims: 1. A motor controlling method for controlling a voltage or current
Claingtipplied to a motor from an inverter so as to suppress rotation speed
changing of the motor with respect to a periodical load, the method

Compf's'@gréaﬁ,éa%gwinf’ axﬁ@ﬂéﬁé)fb@‘ég{ﬂ%ﬂﬁ%a%'@g%%ﬂ%‘? Eﬁﬂ?%&{‘?upfgnhed ©a

inverter, an UtI|IZIng regeneratlon power durin ve operation 1o

motomigesk aivive RS 2 MNPREET CoRttsl Mg clitadias sbbforeter cfafrrdspect to

2 peﬂaatbﬁrisﬁrﬁéﬁy&l&p&%ﬁ%&{m@@s@@n for dead time of the output
voltage. 3. A motor controlling apparatus for controlling a voltage or

cuRiEHRRY SEIRHTRZD SHBEST ORI ErclyETS-t8€uppress rotation
sperdichanging ahihe petar-withixespeciiew periadinabdoachwheraithg again.

the apparatus employs an inverter which partially outputs negative torque
from the inverter, and utilizes regeneration power during the above
operationsfesdnetenaiiviigagadthas thessvestes. 4. Admetor coptelivgries out
aratus as set forth i n claim 3, wherein th inverter further carries out
compgis

?}éoﬁ’s%f{)ﬁ%‘b %ﬂ% a8 ({ih? PERBHHE %’@Fput voltage. 20

3. A motor controlling apparatus for controlling a voltage or current suppiied to 2
motor from an inverter so as to suppress rotation speed changing of the motor with respect to a
periodical load, wherein the apparatus employs an inverter which partially outputs
negative torque from the inverter, and utilizes regeneration power during the above operation

for motor driving again, as the inverter.

4. A motor controlling apparatus as set forth in claim 3, wherein the

inverter further carries out compensation operation for dead time of the output voltage.
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