Mot or. Control Method And Its Apparatus Technical Field
The present invention relates to a nethod and.
apparatus for controlling a notor for driving a
periodical |oad so as to suppress changing inits
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The present invention was made in view of the above disadvantages.

_ It is an object of the present invention to offer a motor controlling method and
épparatus 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




wi t hout using a rotary encoder or the |like. Disclosure
~of The Invention A notor controlling nmethod of claiml
for controlling a voltage or current applied to a
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supplied to a motor from an inverter so as to suppress rotation speed changing of the
motor with respect to a periodical load, the method comprises the steps of;

Partially outputting negative torque from the inverter, and

Utilizing regeneration power during the above operation for motor driving
again.

A motor controlling method of claim 7 further carries out compensation
operation for dead time of the output voltage.

A motor controlling method of claim 8 for controlling a voltage or current

supplied to a motor from an inverter so as to suppress rotation speed changing of the




power devices of the inverter taking precedence over
the suppression of rotation speed changing. A notor
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' A motor controlling method of claim 16 employs a value determined in
correspondence with at least the rotation speed, torque, or current, as the determined
value for the torque ripple ratio.

A motor controlling apparatus of claim 17 controls a voltage or current applied

to a motor driving periodical load so as to suppress rotation speed changing of the motor,
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Control means for Controlling the voltage or current not to exceed a current
maximum value of power devices of the inverter taking precedence over the suppression
of rotation speed changing.

A motor controlling apparatus of claim 25 employs means for controlling the

voltage or current not to exceed a current maximum value of power devices of the

inverter by reducing the amplitude of the output torque changing, as the control means.
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orque bej ng opserved fraom a secgt.i on which cal ¢yl ates
AR dPFare, BB P YR8 Tpe ABETRIEH 10 JOrRepoRARrce iRy oast the
rotadiod sperd; tuggueg ppiurecht] 4 thh detehbiedanbhetfrethie bt ieiripple ratio, as
f.t t t f i on. j \
the SRIRIAERuBlont Aand D PoreBTe, U oBiraBih bR PPltaim 50
can bk séahzedicenrdgpondents withl thyamer aopditionhe torque ripple
ratio with respect to an average torque. \Wen the

t he Deppantionds madpbtddar means for enpl oying a val ue
- det @f the @dtor @36@101‘1%9&&6& RgSewd i rébnd yaﬁ& f%m@etecti_ng % rotor
.f.otat.jon, speed, torque, .or cyurrent, as the deter e
- vosifin bty SBIRE £ BURc P o tha s, 1t om s P Pk thap fneular
speadedhaatingrof peaoier isTtdedited decdulse aopeight sudputsingivwith adcaracy is
posstiln?.t \?ﬁhqj ﬁftzm 3Q;s. can be realized in correspondence
W th uter

% " cohdition. .Description is made
f ur fhefontrel witlemers areurses Fart kemmdds pesibinbisspppesnsing the speed
chatEHEH} péi?tﬁ’%rﬁné ﬁ@d&%g%ﬁlie%tgﬁlaﬂa_&%[era@(?@ tion wthout
usi ng Qtary encoder or i.ke, i ec s . Lo
pos i b iabiiig ean i Fperve e R foRgp Sk iiihe gein of infinity
aftef tHeGittatieéh ffatiafarlagiRnil Ylae Gathutleht;Ng W t h accuracy
' i bl e. t Cont t h

IS gpo Wth utilizi is: 1 Lol ..W .

ror 27 adbt Pafyl the dhibic AR b epyo R iaath sUppgeson
conts@d ggwn ledibin heag, fythpedéaeare gy cdsk elibeivk imkriehendregehliaed;

accel ' : i [ 0 . . .

o For Lt beRe effor ShPH kb 4:0b el fIRQUEL s Bhite by taking the
fact infe cengideetiorothap the sngvfarnsegienatian chargngbasyophase whiph is the

_ Samg’t_}eﬂﬁuBfﬁlgqomakqlﬁ@[laﬁng_educed by weakeni ng vibration
suppressi on . control

en load i s heayy, so that
dectBEBESPR lezsmtmafwmrapleit%ﬂéwipp% OpfkRo i&?qagzed;

Brief Description Of The Drawings

Figure 1 is a block diagram illustrating a motor controlling apparatus of an
embodiment according to the present invention; |

Figure 2 is a diagram showing waveforms for each section;

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

example;
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4. The phase error can be made to be 0 even when gain

is finite by taking the fact into consideration that

t he angul ar accel erati on changi ng has a phase which is

the sanme to that of the | oad torque changing. The

present invention was conpl eted based upon those

know edge. Brief Description O The Drawi ngs Figure 1

is aF:Qiu@ck idli & @loak dihgdrint Ristaging ddbr 6QREND aPParatus of

i nent _according to the present
anoﬁ%@% At on: Dﬁacclﬁ’f’demg? eé"’aseg PHETEHBW ng waveforns for

eac rFlgmetﬁ iom; dxaa‘grgmriﬁuﬁratmgal dHaogk indioapiressv Ibddidtamgingrfor one
nm%%oggfhkgﬁﬂg%g%g ction section of an exanple; 11 Figure

dgramillustrating a motor controlling
appdngungs isfa dl&&?@%@ﬁrefvelmbomdnmtan«heeertwl@ toxgut lveaveform of a
cmnpﬁggﬁnt invention; Figure 5is a dlagran1|IIustrat|ng

a change in conpressor | pad changing for one rotation
of HHETECHT addwk; dipgrguy Blustraging aimatpr nentreling| apparatus of a

fmmmmdnmc&dimgnb ¢id presdiifvemdioaf orm of a
_ esso ure 7.5.s . a block di amillustrating a
ot SPEEE r‘%n f}lé SHFAESR AveRER REP aBeRabiTe foraue is
- outpmtcording to the present invention; Figure 8 is a
di a an1|IIu trati when a n tlve torque
0L 29680k o UL SRS SIS o 0L
arr Em}emelr@t lsof black fliagemt élystFatingr & mbori ®n€rohingcﬂpparatus of a
furtﬁjéraeﬂﬁlﬁﬂ%ﬂ]lnlxt% Jrﬁltnlﬁg.g ﬁ?&&éﬁg iRRkbR) | 1 ng apparatus of

ing to the present
i nvEigurerdl iriagdipgrayy illustratink ayruent cemmendsafor mgioe de radtafter
_"dnnﬁﬁgnands for prior to and after «clipping; Figure 12

Iock diagramjllustrating a notor controlling e
appgf%?ﬁsl of ag‘g‘mﬁmaﬁefn SRR ma&%ofpaﬁrﬁgnséppﬁetus of a

ﬁuﬂﬁﬁ&&ﬂmﬂunmmem&h&hgtFﬂguﬁem&Buh&nﬁoﬂlagran1|IIustrat|ng
uct ance

cha n Gan ul ar e .

1R 1371 kR S0l Thhelil B b AR PRRS Sl g

indUFiagce Bq |0§t133rta¢tbe5 itpihe peitivn dhteptidrgsestion 1Din Kiged  is smaller by
10 %%%htnq%t ?&ttﬁ&})e,s%ﬁ&@éatfaﬁ s%v_(z)cmn':ﬂzgur e 14 is a diagram

l'ustrating schematic waveformns of each section when

a Bigwpe bisor dingrpmifustepiing wehomatipraraiorstsni gechisgetion when a
com]ﬁ’éﬁhroy t}ﬁﬁ}ﬁlgr ﬁbﬁ)?ﬁhﬁf‘ tdrgud Elhé&%@ fﬂahs leﬁg'y @ne Q‘?ﬁ'tﬂbh Q8 driven tusmg a
ion section an shi an outp orque to
P°Slt§m | detpsti CHARA %63' @%@&Pé’u pttSe 6] Hhido ﬁsal&wgﬁa and
il Ewauﬁ ng aaalmkt dingreonilhetdating aampak abutsollihg apparatus of a

ful't;he}4 eln ommentg%(géor toat%%%rrgslelqgmventlo ¢ 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 DDC 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 supphed to a moter 5. And, a

| compressor 6 is driven by this moter 5.
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Best Mbde For Carrying Qut The Present Invention
Hereinafter, referring to the attached draw ngs, we
explain a notor controlling nethod and apparat us
t hereof of an enbodi nent according to the present
invention in detail. Fig. 1 is. a block diagram
illustrating a notor controlling apparatus of an
enbddivolbage @t onctenig stpplicdetop ties envtor Hvverntdeteried by tdiveltage
dete't!BBx? Fecﬁgﬂtﬂg 'alaﬂl quﬁggﬁﬁ&g %‘#n{ fltb % E)p]}ed a position

converter
dete@bmsmn LFheAagdawspepd ommfrh@rtm myltlan detepldernientjon 12 is

81 pﬁmnas @i'ﬁ'el?éntl-gﬁﬁ‘ M@ réﬁdan%aﬁl %‘é@é'leﬂaﬁmg QJW@;[)ELE ‘i'uﬁ(ﬂ\ttﬁ ntal

.. a second AC power by an_inverter 4. second
‘wavp o%@ffp"P%ms&prﬁ éaglfler &eepleration is m&ract&d l@bﬁpf@égwn@l wave
combﬁnedllt e Actin debiicn 140NN the. fuﬂdalﬂexﬂal/ﬁh%aﬂﬁl}féﬂéhtﬁlu lsifplied to

i.ed 10 .the notor det ec a voltage
SrRBRAE b npRe Fockp i Hhes BH4PGh o athE arohlltat prlgbment
sectﬂ)i:tﬂ,'é iapobtascted frpipl dredver apeccupaat toromand by acshbﬁﬁct&ﬂﬁtehﬁm 16.
: .12, n spee ut forom t
m%é‘%béﬁ{l“gng%*’e Icgﬁr% dgtlél on valr.le %Pt{] r()%mp %os?tfoenr %‘r)] i aF c})05511:1011
detetdors gedtiont 1 2amreasipnlied tta@cteireqnatqommh@g@@ctpm 17 so that current
contiéiﬁggw‘ﬁjaﬁhn 15}/\@51\{%8& QEPLL %tho gf)ta% mmand. The current
acceferation 1s extracted amsnta wav e
comggn dhamplied bothe invsrtesdet | on 14, and t he fundanent al
Wav @he QERGRREIr 6 has YRALARAodd chdle P hhdu dRic@di YRicBBRE one
section 15. The output fromthe anplitude adjustnent
rotallgRt j on 15 js subtracted from an average current

_ comadmkmoﬂ detdotiomaetdtivn Becdlodated G rotdiiors podifdd aﬁdl irOftion

r.esul t rret dtectlo vaI and rotar 05|t|
angljp mocelerSion of mtovor ying (g oltas | rens of a8 aipiay Pugnd the
instivgnent constarts sm@msrihm of tige wegndtohadiy agd gtahtindustarens (Ld, Ly),
and SOl | ing operation is carried out so as to obtain a
current command. The current conmmand is supplied to
t he The differeptiator 1§, diffespptiates the gngitlar peaefadias fogwdpulate the
Q,amglemtmabout once or tw ce per one rotation. The

pos;{rbl 0ﬁn§et ection section 12 calcul ates. .a rotation
pos B ofgATenta JFREH COMPIUPDl SXPRETW AP ofd £XIGels the

fundasientpl twhee va@hpageat ofihe r@ghlaafacdehﬁ'a‘miﬂ 0 rThSref@'Bﬂad he output of
the fl&ﬁﬁgmgﬁpgage()&%}p%ﬁgrﬁ 3 {algn%? secbﬂla lg ar;gu?ar aage?%ratlrm &hange of

a frefhenqyi Which emtheasame mthm mhptor epliatian eginthise inergticted spbedtput
whe§ thPall @h&:%krféﬂf%@ cdBfres@RBUL BhcPBF GhEFRIdN of tKE‘ fhotor, while

fundanent al” wave conponent extraction_section

angylan pogplematiogshangeffa gRexkish isotiemibsmaier lt°ﬁ9él°n number is
extrzﬁ:'ﬁ@il had oae;ﬁﬁlﬁsea.t tHeNload ABREAE &f tBS chit@rabdrPéltis @vice (HE one

. %alg'e wave conponent extraction section 14,
ro até?fb 6el eration change of

The amplitude adjustment section 15 amplifies the fundamental wave
component of the angular acceleration and cutputs 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 Fig. 2 illustrates a motor
‘angular speed when it is driven with an average torque, (C} bin Fig. 2 illustrates a
motor angular acceleration, (I} in Fig. 2 illustrates a motor output torque when the

controlling of Fig. 1 is carried out, respectively. In Fig. 2, the horizontal axis
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a frequency which is the sane to the notor rotation
nunber is extracted and output when the | oad changi ng
of the conpressor 6 is once for one rotation of the
notor, while angular accel eration change of a
frequency which is twice the notor rotation nunber is
extracted and output when the | oad changi ng of the

rep§%m§ ﬁSlﬁﬁa:;mg ahglgt(ﬂsﬂeé}ﬁmfi(?!l aﬂgltﬁ) ofraQ‘ilagiﬂ onI o]{ the notor.

e |.tude, adj u nmen ecti on anpl | ies

f una@g%h eJ VﬁBo‘ﬁ’éﬁta“o?‘“’Fﬁ%"' boraes Lefer o ‘E‘Shed lines of
(A)(Bmelmg a2)i @.ﬁdaﬂﬁbmtﬁeptﬁﬁl tdiqlaanplthé cGxpre6dvr i€ Fuddter than the

the,a tio e set to e .

avenagf TR, th PN B ARTIeE0 SRy O RE AL TS g apipl toraue of
the ichprpssiri ngpmatiharahhphl the cbsrenfgedmnuueamhe ﬁnmdameﬁbaieam@eed.
The?e‘} ;’@%{}{euggmg%&laguo%ﬁ AR i}.%ﬂa {{f‘us IEegrr LS gﬁ" atnla down
to. tb@(fslaﬂpetqf rthe compregsion mqes,smd thet ifwndweemyl mate pomn(@)ent nf the
angtﬁ'ag aceletdiiont i eRad AOLRAP e Qﬁﬂéﬂ gk ﬁlﬁ@ﬁ‘gte\ﬂhﬁﬁ (&} ibSFig. 2.

driven wth an averagetor e&@
Congqaugatly, Jtve shapeing thyy o'a*rvgmtawuadtf rlﬂf"iot‘)ﬁﬂ I@mm% phpgg with

resp8ctl |ttb Uiﬂier ﬁﬁﬁ}nﬂegﬂﬂt Fave UEGﬂﬂﬁonﬁaﬁg aife :;Mh Qﬁlgﬁh@ acceleratmn the
ontr InNg O 1S C |1 e ou reS

ﬁmf\%ﬂ@f b wRgoRgProtal i SBe %ﬂ&l@% Pk b retogee. o fhefipphoient

amplibgecfof rRSRAR tﬂtla|fuﬁitgi1£&1)ta10\fvax& doﬁi;ﬁhent\/ﬂ‘i’ehe Efeed I’fhﬁﬂg’ing 8 not

obtaglield l’rg\)t#\%)%nb)t g %%u qeu.et z?sr ﬁ vt\ﬁg%{?t qulq‘a hze h eﬁbr%edsamental

wave hemparept eémranﬁdag'rasaalmatmh ahlltthalxav e’lI‘Iacgefom theiedjustment

s ca&ﬁ@dmmmesm{. S%ﬁ@@xﬁgm b So QQ@({F&?})& ﬁ%’éﬁﬁa@ ddfitade.

axial tor € conpressor 1Is snma

. As aaf@@ﬂ'ag@belgw@@ahfﬁ’eamxdﬁud%wwﬁéh@awéamgp@éafave component of

the éﬂmﬁf@aﬁeraﬁlﬁﬁbwg@r acceleration wll have a shape
is.revers and down totesh e of
Confireh STHoR s, GRAse oIS, D HTNG At oot Ofysbh et

accelmi'aﬂidiﬁ areaﬂgﬂ;bélrfrm oft ehabtlon tei doheh@ageeeadﬁd’l&pdlw\ﬂdelﬁjﬁ of any
sectfoﬁ I g E ate% a t pu A cﬁ)m:pgllljegltg)]f t]?zeh%n%? ?c%%gralt z? g% &rolled to
be Opfirsadle, bm:tahse ﬁm@p@@ntaﬂ ovavh eompemtatred taal angalee ar-miqa@hmtdue to
resuﬂfal ‘:J}Emgmle Q:Bm@%%rec{'}@él t%uetagﬂ thé W3 gﬁlﬂl to%ﬁl s detected

conponent of speed changi ng can be reduced

and eqptrollingsis Parram‘mwt tfqrd@gvfe?g Hhegletqctrst ﬁlﬁéalﬂmb%‘m%mpmnt
The \ﬁ@dkﬁnﬁ!ﬂﬁﬂoﬁﬁm nmlbémn&wﬁ@ﬁ SHRARGHPBEN EBarpfily cAbtdiRded by
for 1% tor, output. tor TIHU rated in (D) in
suchiepptroling, Srq{?fﬁdétﬁéﬂ?’éfs e%%g\:,@ rEfgsHent of the angul ar
acchi e @knibodinsdit lof Figelr&ihl ﬁndﬁhﬁhaﬁ@f@e cohpor2dj isvemagped to

the cgafen%mlg de}gowev%% it IS poss Ie %]Em:l tlh%lf xildanbentaitvgarve component is
dlretahpbvetrlalneed t\dhe vwlatsgﬂ tcomgiaaﬁl for ttye icenirelding Asdingt no current

conn%iml L&%se!vtﬁ sﬁlhﬁngw%ﬂmnm thm &arﬂa%gﬁueefby fé&ﬁ)ack

ar acc ration_beconmes 0. Even when t hasSe
controflbeogy pereribest gbyeanBf Fﬂgs?;ﬁas%e%‘?ctuvﬁ ébaintsl fgpdomental’ wave

com}ﬁﬁgﬂ i@roaréﬂ&)ﬁbe&rte thé kdrlR6l cdhRER O B thb %oﬂ&&lﬁﬁ%hﬁwﬁgﬁﬁe torque
duli:]rto the delay of any sections
‘"’m? “ wave conponent of the angul ar accel eration

i s TldatcootrbBighgt edutye Gnlf i thal fupdaibentall yeve unthpoeaitatherefore
delay'BY Eort UTROPERY R R0 i PRAALAEES! VoAbl StdiTe controlling
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 reduction of the fundamental wave component.
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residual torque of the conpressor axial torque and the
- notor output torque is detected and controlling is
~carried out for negating the detected fundanmental wave

conponent. The fundanental wave nunber conponent of

t he speed changi ng can be reduced by such

controlling, therefore vibration is effectively

r eduaethe dhové desceiptionl Ioﬁ@ntheofunﬁh@enﬂil walve chuipokasime it aalurgeted.
rrent cO

_ agponent ©O)E dto u
ofiBHE B RS R i T
sec@umpdercnty be extdaatalinl qddwlmm fogthp hdamenkbsd wayk ceigponent and the
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coGIBC e e LRECHY B b ROLRE kst e o
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impred 180 EWiHmr R eore fee BiSHER BT ﬁ@nmph &rtth@ cer&rtala%g target
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deté&@d%xﬂf‘éﬁt@f&k ¥hx@¥ pilEﬁas a‘ﬁq%ﬁﬂr&{h 2 debifeid, Wfb@&hﬁ@@\ﬁﬁases

conponent . bove descri ption

mtwmﬁtrwwme% GndiRen rems cqlalﬂnge aectwmo\%\f@v calpylating a

_ volthSe APRAIRB! tol BAlidAidh P6siQhAQ RANDUIreY sapefitRhatdeibn 124 for
second or be extracted i.n

conponent such as
S“""JG&F% ci‘lﬁ‘LlJ]t” i eltagetrepdtam &’efv"é’%é‘??p%ﬁ@ﬁ‘{ Phases; ppdntegration
sectib@rt26dbi inﬁ@rmﬁyg e sabirhtitch @bl fiom hedabi sidttdetort ctive 124;
ase anta s..ari se i.n

= QR 140 B KB et BB HAY RO Y B e Bo 1
secopésngtrattmwsepmn W for gublgactig the caleglabakBer from thhdntegration
resu@fp Qefotgpﬂglﬂdrpﬁﬂéﬂlgﬁ\h bR S8 r}Gr @Q'(:Jﬂt'?&ﬁig 'asrcﬁé}t position based

nprove t o0 nmuch ore er ord

- upor ghipwhbraction resuldray At gulttaffc&efl Soctigokdgeaba differential

sect&ﬁ'l@gtfﬁd:ahﬁﬁﬂﬂlglﬂﬁ%ghﬁ@ spém@aﬁffemhbuﬁglamrﬁwﬂ iph TGt
spe ram

| atlo
P e Auesioh ap Bt et bfe BpotGr SARist fyLalso be employed.
posiFig.oh ides dﬂﬁakoﬂlageaml dhacowpiri eesrodlidg meparatus of another

en¢8&?¥%{§&g Eﬁh gn%%$%@@£§ﬁ%gecelves the detected

ages es and converts the detected _
vol tl‘hg!egwﬂ:m cqmﬁroélelao mapaxatuy it diffespriafom fthe mefer controlling

appaglaa&e%f Fég. SECRirC RMELS | AAitRAC bdcBion 112 idRoye8 GRLINES the
he detected currents for three phases and convirts

Subtméwae*@'ét&%bﬁ G Fewteiargy seneraiP teguen 18 i pryvidgd bgfyreen the
amp]ymdetaailgn@ilaa?@@cm@l 1@&1%@@& dﬂﬂﬁﬁm(babtﬂdﬂ Bion section 123

or al cu I N a Mo a

! o168 et Mdalitn SQREn IBaP picfiout, o WG] Hpyoforms and a
phaseulf hrfan&amg:thimml of ehakt @dqumivaw@a'nﬂfoo padhr efivutlbepressure, inlet
-pres;.«%let G2 Jog{prssvg@r Phgs el getn%gz{tﬁﬁ]l il §Gt .hﬁf}?tl-%? torque

ntegrarti he's rac nres romt
wavefptmn baedd mnse@an@netm@&uﬂeh pquwecwl%tmraisptm and dh¢ waveform

of thd #€ndaMent Al etk @&Ihﬁgleﬁt Frotr¢hd 'dﬁlp']l@tuiem?l_]lfktﬁébtssectmn 15 so that a
i nductance Lq; second subtraction section

-phasgﬁttbamqf@n%@ EaYecTrRoBgRY 9f She rqubpit; Fevef 'ﬁf"eé%ﬁe%ﬁ phase

which is reversed the phase from the amplitude adjustment section 15 and that

amplitude of the fundamental wave component. of the output waveform becomes the
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result; a rotor position calculation section 128 for
calculating a rotor position based wupon the
subtraction result fromthe second subtraction section
127; and a differential section 129 for cal cul ating
an angul ar speed by differentiating the rotor
“position. A position detection section having anot her

amﬁiiilﬂ@ mwﬂie ﬁ:@ﬁhtdh&@djb&nﬂm lseatRal. 15. Firiis dAnirSadilydbdfdhlized by
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changlng for a case th an I nlet pressure IS | ow and
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This(:B)tok raorﬁlr.ghné apparbu@tsn@pm A@ q)awer € bR gbi@riep R sa a@&s &btain

t hat an re t hat n|nt
0 gt o B 07 oot Sth o RO LBl BT TERIT . comverts the
smoothbust Pa@trewea bas ahdihtr AGtﬂo@zter mﬂsmfwsnem eanideapblied tie AC
powéla%e at D005 aqx%tdh & tom g%f E i §s BL§ Sﬂ Pe %Etop t Further, a

ressure can be ésti a con
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conirolling section 20 has an arrangement illustrated in Fig. 1, Fig. 4, for example.

In usual, and in an inverter possibly generates regeneration, a regeneration
resistor 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
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. case. To dissolve this disadvantage, the anount of
. data can be reduced by obtaining a typical torque
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in parallel with Tu- is turned on, if the current is flowing towards the motor for the
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(g-axis current) on a rotating coordi nate system which
is determned its axis in g-axis direction which is
the same direction to the direction of the induced

vol tage vector. Wen the current conmand is
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removing periodic torque changing to the current command. The processing for

‘obtaining the current command deformed into a form with lower peak current obtained

18



control |l ed based upon the output fromthe peak current
controlling section 18, is enployed instead the
anpl i tude adj ustnent section 15. The peak current
controlling section 18 detects a peak val ue of the
nmotor current, and outputs a command-for suppressing
anplitude when it is expected that the peak val ue

by dippiten b realized inhemnliude adinstgeng settion for exsthpls:
t akiwged B WavBdraLor (Q.E id i Ibeeéo%s'fHH;ﬁélt freald aﬁatrg’z{ches the

i nt o consi derat.i on. tude adjustnent section

peak puryepf deteemingd vl the d’@gﬁg PPk is {ﬂduc@obmh@maﬁhp current

comEdd. €FoOtHis ﬁ'l's@ GHe %lvélﬁgé ﬁfrqﬁ@i@ﬂbﬂv&@d E\tﬁg tH@#ﬂée@YS lowered when
er centage 1r

r enovi
the TPBRP AR A KGR Phak B TPREA-Balt| FPTGER RESSGHF (i) the peak
currenf ifnrédicec@hilenhéd amhgg/ spaedtiBanaintegedaby @ivréddthgt 1R average
so that,the.fu mmn

al t,., of .
curtgl Skl Japk e (R TR BT BRERRT IR pgand B5 corrio
out falippiagefur thier. wanethio wpen en fundhmehtal angel @mmoest emmabe entput
predlV & eqa%@m BhanPiat 'ih RECHITS BRSH e LRRNiEddCisPERKsted,

| tuae O { e

urrent 1s reduced because the
thel@by Fhertorqusehapging amepwrifon rpaliring th*a damental wevesymponens of 0

whxié%pﬁx%tﬁ@peﬂfduh%ﬁwédﬂbéhl&xlé{e&ent which is |ower than
or equal to the I|n1t|ng current of the inverter

devifd® Y indilieck digernmy alusieating ajmeter centrellivg @gpargius of a
furtg&t @ﬁbdﬂxﬁasntsawdrhm@ttb tmreﬁﬁm?}wnﬁoﬁ an be used so t hat
ecr.eas N CO can be reali
O S ot Soioing apait Te et S ghe gotan gontrolling
appafdtey oftRig; 1 tmlly pytihagan érmurerdaﬂﬁorc@nﬁmtbma‘ﬂ&fthmrpr@ﬁ&m wiuch
receS\Pes tlﬂg %ltt iﬂpfronlg t&é a{n\llpel#{%ﬁé %Eﬁ% g‘x%t( ’%)ctl IE ! gnd It]}a:tlt a posmon

orm a
detqctlbm,l seqtlanéa’ @stIPEd basediugon the Outpe%ﬁemtthv @tryr réfuicon section
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I pping the current™ comm
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is. Therefore B? ones possi.ble that the

POSI&Ia? (defRetipy SFcé’d’Bcje?s i @opifian Astactipn sestion 1y of P 8 In this

ﬁguf’ﬁ?.larﬂaaé peilubtaied Gh&eBhd @ gﬂaauamermgaase&ﬁumemg passaga of time.
As %Ha('ilebrs%g%?r y| tEu ts %eed Cogitpnlgagaé % hs @e?ay?x?#diiof,}owmg tﬁe 1ncrease
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that the rotation speed changes not too 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 terque
so that the angular acceleration error of a phase which is the same to that of the output

torque and that the angular acceleration is observed to be great for a section where
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Fig. 12 is a block diagramillustrating a notor
controlling apparatus of a further enbodi nent
according to the present invention. This notor
controlling apparatus is different fromthe notor
controlling apparatus of Fig. 1 only in that an error
reduction section 19b is further provided which
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the position detection error with accuracy can be carried out, accordingly, by changing
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Therefore, the Lg correct ' ion conmand is output by
conparing both torque changing anounts in the error
reduction section 19 in Fig. .12, and correction of Lq
in the position detection section 12 can be real i zed.
Only the error reduction in Lg has been described here
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control |1l % @gﬂv$tus only in that an err reduct | on

wavg e°8f“|98‘?19nfg’ P8 e & t?é‘d&ﬁf‘b ap atRsh topme P fighle with

amlﬂdpdnstfhfndetsmhmgn thé, fmfaenﬂﬁtaecmde cwm;enént andtiehengular

o acce‘rilergtj 0 ]TS(E%%\[ eﬁ]é’}rer%glr% oq'%at qu,‘» %lm earfr&gr %r EdHCt hon
: pr e\Tihe meyltlsiebf deist 3 bns)ﬂereffecirs;mdanha:hgt sfglaimalt areldim 2.

respgp Sﬁv&ﬁlcﬁlh 6r RREH! 2h.S pﬁﬁgact&lﬂﬁ Qﬁ‘ect asEgh QULP lé&xs aé?:urate

paraneter a $ystnent conmand so as e atorq
wnteﬂgﬂ@ FITEespaRdips o thecdorane chapgins caman g%rmgdroat,uaedst@ﬁ th‘h effect
snnﬂﬁﬁﬁ@ﬂ&&ﬁ&ﬁuhh%r@&gﬂbar speed, current. The Ioad
cha i ng of.the,c sor .6 i ter st due
o Bile Seiviopr ot ER0R" 6 B oct et poel EHE R bppiturate
'_contlrtdhnig chreasgomtjnpto thedosmephasgiog cén easily bhaaged out and has the
igor condition, as illustrated
effeéi!%{ﬁ%mg tb ghé%?glahﬁei of XG0

ction o t he position detection error

Wi t Whawamawof@éﬁamtﬁehaﬁahﬂwéprew effers suthclibatythy floyef power for

the &m{f@' WihiaGbreN8tdi 8 the £RUUHE FlowAfolw@rdéSthB ok dlSfrom the inverter
g ggﬁlon such as current, an uIar speed. Tha% IS
s0 tlf"ﬁé‘ Y Felireefiorspt BerPTifigE dusgfo bhe Fesaneration fgnd thak saving

powagea e @BANGH bY uCitikingiBe pigeueation podéram 0@l ence by

a ting para ter sition. det ect

J € 1y nF 100 O my t arschm r&’cﬁeéﬁs&c egf Y t\% BoZtagﬁ gﬁangmg

due t0d1hq Ldead:hmeg:ram be Baapresssé,t artdchaslébe effiggpt bimrilag peeihaf of claim 6.
CUr Dt nvedfl6n P VAR sof:hag-Ll&EH%&c Eﬁ‘e%t QQ&I %ﬁl QbleShldfing the

ef fect such that sta ran rove
currepdcapardly df Rowerdevieh OB@erlemrtezée be \m@ﬁelt qapacyiy|is agfeneeded at

all s6 tHat GBdrehs® 16 Q6L cQh bE b aIRed.

The invention of claim 9 has the effect similar to that of elaim 8 by reducing the

amplitude of the output torque changing. ‘
The invention of claim 10 has the effect similar to that of claim 8 by changing
the waveform of the current, vollage or torque command inte a form having a lower

‘peak current. with respect to the average current.
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as to suppress the speed changing due to | oad torque
changi ng The invention of claim2 has characteristic
ef fect such that adjustnent can be «carried out for
out putting an output torque with greater anplitude
since the fundanmental wave conponent of angular
accel eration still remains when an output torque with
anpl Theuigzentpnrdclaihtldihae ehentfreehsihﬁlas (7 f,]ia% lofélhint 00,

Bl i85 ALY LB s
rotegj Rop,l op tqctmmgarﬂmmxm'omdnamd thy Ltﬂpeoxfemmartemnaiollmg\/tﬁ‘ a motor

is r&FR@nent of the angular acceleration to be 0, then
the effect simlar to that of claiml| can be realized.
The Thoviawentipm effclaimaldrhas phavactpristis ¢ffast sudi Hiat dhe reduction of

the taffadtiofof €hedirfdrkal he $A9280 %1th-lz—a!3€mla9§’ =] hQ@th%fefﬁLtaélmlér to that

f@ haracteristic effect such that an accurate
ote oI ling corresponding to the torque changing can

be dderineshtditof clanfl 18dGs theef®ict Siilarsb Thatdir cia@mtltﬁal;r ®fim 13
cl al 2 The i nvention of claimb5 has

base‘%‘é‘?m t#‘er |I§F?E‘p B¥f ect such that an accurate
contThelihvendgion of cleiyp db din the effechsintibi 4ol Chat bAERIN I 4abed upon
th &g.ﬁg and has the effect simlar to
e g M?BQ [ al m%tﬁqe&)%tg“o anfveﬁaﬁett T We&ntion of claimé6
has Thpginyeatéon of ichimf 1@ dtas stbeheffdehitsimiler ftb dvabfof puisr 14 in

corrwondédasﬁmagatewc&two@ne rotation becones the flow
he notor fromthe inverter so that the DC

vorﬁ'gﬁ dnyrabien b clajmdly hassehagacierdsticoeffente sycbgidnb stabildm can be

B 1mpﬂﬁdd hiidlecr@ast MY cosP QMEle ©aRzdACwhERtRZRMaRY, cHitehi é'cH&roﬁed S0
The ‘i nvention of

he re erat i owe s.a result,
as T HPh ,ﬁ‘-‘g%ﬂ %pegﬂog%f%’égr ‘g%etqi"é""‘é’;tf’gﬁ’te chaRHnghat vol t age
chafipe n:grentmiuef dladimt raahmmdrdctmtﬁaﬁemuauﬂmaaﬁﬁﬁneﬁ&dn be

hat of
core YL bt o obfikyidl o, Youk kb N Bl b pince the
fundamental sy asiendomnegentned angvlanaccelapdivit stilb Fempaine rwhbavar estput

. torq@é with@ul gedd 8ot Bbthfie8WIALEE GARAGE c'aﬁce'ﬁ?% the ﬁ.tql%%mental

all 'so_that decrease in cost can e real rzed
Wa"‘f ﬁ%h%eah of, freer £hngingaand Heatcry ewtpus terans beeunashstablefwith

amphtlﬂllemfﬁ ﬁl}étdrﬁﬁhhiﬁgnﬂld h&ndﬁ{ﬁﬂttﬂi Uﬂ@vé’-’fcoinlﬂﬁn&k!t Qf‘tthe angular
n I nventi o C
e IO ok e b R
mv’Em@nnex@iort dfelagmri9dns tha/eﬂdcagmlmt' té thag UEclﬁmﬂD‘Hﬁﬂclalm 18.
| ntpy, 2 { RLELD ¢ cﬁ‘zﬁma2b Gy SR f?ec% sl Ekgeﬁﬁiacftcurate

to the average current 1 e |nven I on O
contyglipi vEresebts t6ilht Feiue chartging o I ciried out, ¥hé has the effect

Smﬂapy@ﬂ,tatmlghpiﬁldnlgﬂzlmas characteristic effect such
the accuracy .in__rotor position detection can. be

i n”p Ry yentpRy of érimng} s rbracterisisnetfest [Spehy that an accurate
contriollingreorrespondhigi i3 @b tolhge EHA@Ry AR ebiltheMditidd 05‘!?%11;1 r111as the
etecEIRRE LT 8 LPF ISP be 1 eal | zed wit h acour acy

andihedsverdtonaffchim 22ihwis|chardeterishiateffect 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 that of claim 22,

The invention of claim 24 has characteristic effect such that determining the



of claim12. The invention of claim1l4 has the effect

simlar to that of claim12 or claim 13 based upon

the torque ripple. The invention of claim15 has the

effect simlar to that of claim 14 based upon the

torque ripple ratio with respect to an average torque.

The invention of _claim 16 has the effect simlar to
CUTTHCARRCLE (O PHT FAlevires elthedRratradn be eviiater caneciuis et noeded at
all eotiaki Hewense T eost BaeBd redlized. cl ai m 17 has

char Cterl%}IC gﬁfect5suc t hat %%abl|l y can

i mprovel SR F1aR &5 Tealizes; the fitenf simd |t2é‘6‘at \%é‘lﬁlm 24 by
rediitieg Viod 4raglénde ciithe entputstolqaet:]mig{l@d Sso as to s uppr ess

th h

e ARl RS IR o o
realizpgl byaeliangingehe vorefopm ofcthe rdusent Wolthge oo tirfud tommand into a
fort Wa Pk tl%é}l{%amﬁcﬁﬁeﬂ{ $ith %Esp%{;wa tfu-yg‘? n C ¢ etn@ €

f undament al ‘'wave conﬁonent ngu Vel %erati on
st i |'Thedpyention ofplaim g he@tslmﬁffecmm;aetmmommm 2ude is
not TRtialdRdn Wi cthiml 58 Bl Eﬂeﬁh&@hsiﬁ@%ﬁ&:@@ﬁﬁ{ e tLQ gccuracy in

fund 9 taI conponent of speed changi ng,

Totqr pagilign, ?fﬁ?tmcaflg’rﬂq@@nﬁ@éﬁ@st hg iy prozemperiin canﬁyplﬁmg @Ba motor
1sr&m&eﬂetern1n|ng t he fundanental wave conponent of the
' 0.that the effect -

o1 oy PR 57 <Bim o s charestle s pirb hatr e reduction of
the pfiection pHihe @froc kan be ﬂeﬁllheﬂswith @c@iri@CinEhas tha biféc® siokiddr to that
ofcimekai m17 or claim18. The invention of claim 20

has characteristic effect such that an accurate

conflheinieptor of dlaigphrsiatigest ibe effect somifarso chatngiclhdgm @8mnr claim

"29btage(p@05|tggto%ﬁengﬂg has the effect similar to that of
: hg\ 17 or cIa|n118 The i nvention of claim?21 has
cha s

Reptien of gpieél renliaes thmeflosh similarta that of claim 30 based

upot et %ﬁjdelri}@leﬁﬁlﬁo&ﬁﬂpmpélﬂ th @n E{?&ag@fo‘ﬂ changi ng can
easi ect simlar to

arri e

ot RGP o Sy Pl Worplie e b Bt o it 30 in

corrgspondence With4be eluilest:mxﬂmdlf ect such that the flow of
power for the average within one rotation becones the
flow towards the notor fromthe inverter so that the
DC vol t age does not keep rising due to the
regeneration, and-saving power can be realized by
utilizing the regeneration power, accordingly. The
invention of claim23 has characteristic effect such
that voltage changing due to the dead tine can be
suppressed, and has the effect simlar to that of
claim22. The invention of claim24 has
characteristic effect such that determ ning the 22
current capacity of power devices of the inverter to
be greater capacity is not needed at all so that
decrease in cost can be realized. The invention of
claim25 realizes the effect simlar to that of claim
24 by reducing the anplitude of the out put torque
changi ng.
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The invention of claim26 realizes the effect simlar

to that of claim?24 can be realized by changing the

wavef orm of the current, voltage or torque conmand

~into a formhaving a |l ower peak current with respect

to the average current. The invention of claim 27 has

the effect simlar to that of claim26. The invention

of claim 28 has characteristic effect such that the
Claimscuracy in rotor position detection can be inproved

and the inprovenent in controlling of a nmotor is

realized. The invention, of .claim.29 has,characterjsti

o Fect SmeiOt nofihe Peabit o SAERAg A OLFaat Rnppfied to o
motdrifRnein Bivefé@sole t6 Qipplase bt dnlspasabangiiig offHé i@ Whk respect to

effect simlar to that of claim 28. The invention of

a periqdigahioad) themethod somprasing the stepsifii | ar to that of claim

28pAf; [ : iopl e The

7 orialy Glihuing noAREE AN LA SR B TS 1o

t hHtilisingakgénera8®niyayen dutipgthe fwvie@pguationifppmetorairiving again.

W th respect to an average torque. The invention of

claim32 realizes the effect simlar to that of claim

?éoz'i n  AGhoespontdenig mémlbldtdmesemfbﬁh diﬁ]?ﬁﬁiini ilplﬁurtllffia carries out

aips: 1. A potor, cont in t ho or controlling

compengRiiop ggeratipn {08 APaHHme olsBr PUBYE Y148 ot or f rom an

inverter so as to suppress rotation speed changi ng of

the notor with respect to a periodical |oad, the )

me3-hod 4 arser eonivglling eprarasypssfon tontrdling v liage o gurent supplied to a
moief BOB B 5 1 WHY  BHBP St Gjen respect 2
pericdidabrload, whetpi@ghe napparatés RBiplUysCamtinodridrnghivht padalks outputs

set forthinclaiml, further carries out. . .
nega%%{?é%’sefqna ﬂ‘eo‘B%‘i"E?f’i K e egerating pover ¢reing Hsphove operation
for Merid@ g a3ainfad M Rived@nt rol 1ing apparatus for

controll'ing a voltage or current supplied to a notor

froman inverter so as to suppress rotation speed

changin h t | r cl..t . Hele[Ne .

oha. uheRerds llfhe bl S BE et ' Br, 1ERIBT Brhgrein the
invepar furthbd garfed puttcdmpregaion\wpetation for ddadrtirhdef the\oeikfue voltage.

and utilizes regeneration power during the above

operation for notor driving again, as the inverter.

4. A notor controlling apparatus as set forth in claim

3, wherein the inverter further carries out

conpensati on operation for dead tine of the output

vol tage. 24
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