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A New Control Theory of an Induction Motor with

High Torque Response and Efficiency

Isao TaKAHASHI

New quick response and high efficiency control of an induction motor which is quite differnt from that of field
oriented one is proposed. The most obvious difference between the two is as follows;

(1) The proposed scheme is based on limitcycle control for both flux and torque using optimum PWM ocutput
voltage. A switching table is employed for selecting the optimum inverter output voltage vectors so as to attain as
fast torque response, low inverter switching frequency and tow harmonic losses as possible,

(2} The efficiency optimization in the steady state operation is also considered. It can be achieved by controlling
the amplitude of the flux in accordance with the torque comand,

To verify the feasibility of this scheme, experiment, simulation, and comparison with field oriented control are
carried out. The results prove the excellent chracteristics for torque response and efficiency, confirming the validity

of this control scheme.

Key words : Induction motor drive/PWM inverter/Servo-motor drive/Optimum control

1 % =

ME, 777 b —A—} A2 v DEBIZE- T,
R B E R — RO BE AT ) oo h
L. BT Y—HB A FF A7 =L w3 5TH
HahTva, Zhizdl, BEERY-—-HRET 2
HEEETEZ740FA ) 20T FHBOFHI HEE
TRTEL, ZhizHNEoH s BiTas - | 7~
B2 TR T LT, BE L BROMEMEIZ LY
EFLILATIREAH=ZLEEH T,

Rlid—CEAENTHA T A FA Ty F
F#E 2T LERLL2LNTHE, 2T LIIHES
BEOESE I A 72BROESETHE. o0
i3 IR IESE v, P rESET L OmMAE R
5. INCATLIGBEEHBREMOTER T E R,
INLDBRARZOEEERETATV2, ¥-T, &
FEUZ LA L 2L DEEMNEL (T bty
NFBRELXEL, _HLOBKCELTE DRI
KEN TV B2,

Bt PEME1IE5H17H
* #iw it IEEE-IAS Annual Meeting 1985 at Toronto
T Best paper (lst prize) &4 5 -7 L NEHTHE
REEAEEAR

HAEREH 85 (1986

—%., PWM 4 »ox— 22 L 2 MM WA =B L
TLM2OMEIRINTE, Bz, ZnsLoms
R 3N ZT) AT —F R ERL
ERHBES-RIERSNTNEH, 2 vF7H
HWEE L 2w b2 T, BREIRKE S (S
L3, /ABEREIEWTL, LLAY—sHIE
EAMMLAds, BED A ZEESr P TELnT

COORDINATE
:RfNSFORHATIOH PWM INVERTER POSITION

T* T 1 t SENSOR
v T % e H -

CALCULATOR i INDUCTIGN

8 MOTOR
(a) m
SWITCHING

PWM INVERTER

TABLE
T4+
—*F—*[F‘ ¥
[ 1A IR T ﬁ JL""O
T| % N INDUCTION
L MOTOR
(b oy

CALCULATOR

Fig. 1. Comparison between two schemes
{a) Field oriented control
(b} Newly proposed scheme

43—




#

HaI.

FRETHENLFEEEROLDE L BT LD
T, TORBEBRSEICNTE) I b 2 BEE
BwTwa® M1 (b) AR ITRRTIATLT,
HMEFAFIERE - REOEE, BESL ) ERER
ENd, Arvii—FD2A v Fr TEHFETLHEHE,
NZEBI L LBECHETS L S ITBIR3 A,
LArLEL AT AT, EERBICE-TEDRMEN
EHSTEETH S,

2. BARLEROTSN

BREF~ 7 b xR, BMuSORE, EEFELRL
TAaLI.
— R BE~NZ P iz KA TRENSY,
01=v2/ 3 {v1a+ vrsexp(F20/ 3)+ vicexp(jdn/ 30} (1)
ZORT Ve My, Me I—REHBIEDHEESMETH D,
[FHz — R ER., IRERZ A, B2
G11=v2 3 iia+ feexp(72x/ 3)+ 10 explidn/ 3))
(2)
$:=v2 I lize +izs exp(i2a/ 3)+ ize exp(idn/ D)}
' (3)
THRahad, ZHLED7 F i d-q ik L 72 EE
FETRENTWE, ZNLOXTFPLERWT2HEN
BUERBROFETER LT T LRR 0B LN S,

(B ]= [ fomin mro—somrzallt] @
T=the(—ir) (5)

ZZTR DB Ry IR, L C —RECA ¥
F75rA, Le XACA #7702, M HES

YEFIF2, o BETARE T: MLz, - 2
AT, | KBRS ATHD,
Vi3
¥h=Luii+Mi, (6)

Thoieh, —FEHE Tobb—EMEER,OTT,
BEEEALI7DOLT > 7HEEENTAL I, IR
(6) # Ly T8z izt N,

!'u=¢"1,"‘L11=i1+(M/Lu)iq (7)
ik, b, ) PRERERETRTEDLT L
io=lexp{ith), i,=lLiexplite) (8)

Y, Dli—ENEB 7 N ELTELL, Gl
7PN dMETTATHE, R(8)EFR(4), (T
RRATEER (4 L HRA»ELND,

_R:t (P+ 765 L2

L= pprigor * 9

T

36

[
Pl

0s=2w-10

TORQUE (N+m)
e

i

! 85 (rad/sec)
0 200 40 60 80
TIME (msec)

Fig. 2. Torque response for step change of fs
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Fig. 3. Schematic diagram of PWM inverter
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