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Abstract

A new method of induction motor drive, which
requires not shaft encoder, is presented. This system
has both torque and speed controls that are performed
by vector control. The scheme is on the basis of a rotor
flux speed control, which is performed by torque produ-
cing current and rotor flux, derived from the stator
voltages and currents.

But, there is a problem with respect to the calculated
rotor flux vector, which is an integrating operation by
which the rotor induced voltage is converted into the
rotor flux. The calculated rotor flux does not work so
that it is unstable in initial operation, as motor speed
approaches zero.

For the proposed rotor flux estimator, a lag circuit
is employed, to which both the motor-induced voltage
and rotor flux command are imposed, and it is possible
to calculate even a low frequency down to standstill.

We show the validity of the proposed control
method through several computer simulations.

1. M8

FEAT7IY AR A7gez A HIde 32y
U TGS AHg3A e AMalz wEAor gol
A& gk dEAe EZAE 939 S=A
5719 1A ARE ASAE V120 ASHE A
Fot EagyE A5z 2AAA EYFoE Fose
Wjeltk, ey 1T HElAlOlE ¥y A3
A A ARS B ol AR A&o £

ARy} 5ot Mz LEFRE e WHe=
A AL A7) 9 Be] ded ol nAA A
otz AFUN 3 A& L FAHT WFS FHA
4:3kg o] &3ld £ & Tl wyolth

Al AR A& AriAYge AP 7
g ZISAY A& FHA s 2 gho] vlisdtd FEE
A&£ARE A7)7t offh

B =FdA Agse AHE (&FF 71 98 F
TRE7] Axg2a EAdNE AF7IY H71HY
} A& MAANE 7 QA2 A7 a2 FE
A& FAANZ ooz A A& 2 JFAME B
BAEg A A5E NN o] 3 ALK o3 7
8 E3 ¢4 AR 2 4FXY 3}l o3 Az
E2 g 34, Ao3tA.

AFH ABYolHE o83t 1 FAEAES &Ust
et

N

2. MolEl AlARlo] etmalE

A% 717 Ao FEIFVY PAEIE Y
(D3 2ol Jerd4 gk

Lm -c
Te = Lr |¢rlzqs (1)

L, . .
= L_’(¢arlﬂs - ¢Brlas)

W, T ¢ 94 E=
L, . H3A Qg€
L, : 3% a9g2

¢ar+ j¢ﬂr)
Bar b © DAAN ZHE a— B F HAAAE



ias- Z.Bs : a_B % 517&1}' Z\i%

i ¢ EI WY AF

Z}'éi:' ¢ar» ¢ﬂr§ 51(2)91- %O] Efﬁﬂ‘:’r
bor = [(Va= Rigdt— i

(2)
b5 = [(Va—Rigdt— lig

-
* 1 . ! qs

T,

- (4)
lds
9, i B3 S AS 43

R, : 8dx A%

T, : ¥3A%= N34 (=L,/R)

AR} £ 4 (5] o) F4Fc)
w,¢ = Ky(if — iS)dt+ K, [ (i — i%)dt 5
K, : vldols

K, : Aol

whdel, A&7 (6,) & 4 )T o] 7 & e
%, B7EE (o) AHDFH o) Uehd 4 o

6. = tan ~1(22)

bur (6)
4,

We = "Gt )
= w"+w,

A&elq DCEA % XSt $4e Zdste A
7) oAl AR ASHRE A7) A8 B =RANE
$H9 AANZE 4S5 ASINE Hmy e
A&ERe FReE B4 ST

=

=z Q7)Ay ¢ & ANaAxz T,/ 1+ Tw) o,
HARAE AAA 4. & o shig AdY=z
1/ (A4 Tw) o A7bste 2 ¢e JARAE 33
A2 ol&ste wWaolg. AR gr|AFe (8
gomz A&EANE 299 zol Y £ Utk
“~me zh Wgre] FYXE EASCh

~

e=V,— (R,+1p)i, ®
-~ _ TL -~ 1 *
¢ =Txrp et 1+ 15 ¢ ®
@ oo AYAY (= e, +iep)

e

V,: 23R8 (= Vet iVe)
i TARRE (= ig+ jig)

&, BARAE 23H (= F.+785)
é," : HANAE 4N (= @o, + idh)
T, : AAdYE NFF

pule and (=4

2% 1.8 A&%FR7)Y BEEolth

is 7 Vs+ 2 TL + o~
cct IM - . N
T LI+ T Ol
R+ 1p
¢ 1
1+T.p

O 1L A&EFRNY 5=

02 a¥e B =Rd4 Ao AdE dMEs
&xAo] Az AFEE vEtL Ao

l-t i‘
t qs s

;" R z it |[rVEGPe—d cai
-

J
W, fdtﬁe
e,

sl 8¢
cal, Vs

a3y 2 AAE xAo] ALY A

-261-



3. Al=Zdjo|Md Hn}

2 =5 Agd ¢ugEes FAFE AlEH9]
AL 483 Bgton AFd A8 AEre rde
3% 42, 3HP = AF 7)ot}

Agdold e thee 1¥3 ~ Y6 # BO
393 & 0 — Slpmls) AR SEAF) U F
b 2AY 4% 39 Usin don AdHE
35 @ AolS4e RelFm Uk

¥4 = 0 — 200rpm]Y) £ X@Hog2 $HF t =
S[seclol A 5[N-mle] B3t UA/EAL Hfoln Al
Eeo)ld An $43 ¥I35AHL B

295 £ 0 — 500ipmlel AW SEAY AP B
23 2 £5 898 AL U FHAe

SEA07t F38 AFE Yehln ok

¥ 6.2 0 — 1000[rpm}9 AY £xxHog
, t = 5[sec]ol A 5[N-m]e} £3IE <¢I7tslge
23 EAS YJehln leon nd&or 243

2 o) Mo

SPEED[rpm}

3 4 s
TIME([sec/div]

293 £=A"A 50irpm] M £E=$H
AlE# ol

SPEED[1pm]

3 4 3
TIME[sec/div}

384 £% AFHA 200[rpm]Y £52 $18F +=5[sec]
oA 5[N-m]9] #3}o i3 £x3H AlFHA

™ - -
. ' f
I i ' '
] S e L e
' ' , . '
] A e-----l -------- L--__:__-—
_ . v
' , ' '
E wk-L\i~
£ \ n ¢ v
1 ' ' ‘ '
[T 3 L -
v ' ' s i . '
) ' ' '
- 35 SR S AU SR RpROL JRUPRS S UpRPE SURUpS P -
' ' . '
' : . I '
2 P e, Te==n - -
y ' . '
1w PP SR T S I P
v ] T V
' . ' '
o H
6 1 L]

’ TlME[s‘u/divl )
235 £5A%A 500(rpm]e] g FH3}
£E3H AlEdola

O P Y U QU M p——
) ' " s
' ' ' ‘
[T S R F A P, [ S R SRS
v " ¢ '
—_ ' ' ‘ '
E wnf - -f£ - . \ s
a T " T
= ' '
S wof-f-adooo oo O
o] ' "
o ' '
& emp-f-d-ooooooo N R
@ v v '
‘ ' v
POvY S [ S N S S G
v v l
' ' ' ) '
PT] 2 AP R M P (N N QU R
3 v v )
E, ' ’ v
o L i
0 1 2 3 s L] 7 8

TlMEls‘ec/div]
2¥6 &% A¥A 1000imm]eg £34%F t=5[sec]
oA 5[N-m}e] ¥3sle] i =87 Algaol

4. 4=

£ d7dde ANE A& FA7)4 A8 FEDF
719 QM2 £EFE FHFRLN, ol A=A
&£& 737 A8 AEHE 7189 HEs] dAld g7
Agz 24 dAX O A2 E 44 Ariste] JAA
A&ge FPHAT. E2AF 4 A F3 A5
of ojs) 9L A EaMFY L& ol&dd AR
&5 g 23, Aot ZnaFe FHEdoza AL
2 7EAdE Boh A8g A&3Y g2 2307 7}
3R AEYHoINe R I FEAHS BUFAT

5. #ngsl

(1] A Fratta, A Vagati, F.Villata : "Vector Control of Induc-
tion Motors without Shaft Transducers”.
Conf.Rec.IEEE-PESC,’88, pp.839-846.

[2] H.Nakano, ILTakahashi : “Sensorless Field O-
riented Control of an Induction Motor Using
an Instantaneous Slip Frequency Estimation Meth-
od”, Conf.Rec.JEEE-PESC,’88, pp.847-854.

{3] T.Kanamachi, 1.Takahashi "Sensorless Speed
Control of an Induction Motor with no Influence of
Secondary Resistance Variation” ConfRec. IEEE
-IAS,’93,pp.408-413.

[4] N.Takada, K.Tanaka, T.Ohtani :"Vector Control
of Induction Motor without Shaft Encoder”

IEEE Trans. Indus. Appli., vol.28, no.l, ‘92, ppl57-164.

—262 -



