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A new PWM Control Method for the Variable Speed
Control of Induction Motor used Microprocessor

Ok Sung-bo, Kim FEel-hwan

Summary

A new speed control apporach for ac motor drives which uses programmed PWM Switching pat-

tern over the complete range of output speed is presented.

The proposed scheme provides smoaoth operation during the required Switching pattern changing

transitions and qurantess high quality output voltage and current in the ac motor load, therefore,

most suitable for high performance, high efficiency applications. A detailed description of the

scheme along with the realization aspect is described. Experimental investigation on a variable drive

system illustrate the predicted advantages of the proposed scheme.
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$B2SS(U31) - A:FRE. INFUT B:OUTFUT

B2ES(UZZ) - AENC. INFUT
;FWM ADATA - 200H — 2A0H
sFWM EDATA ~ 400H - SA0H
tFWM CDATA - 400H ~ BAOH
:FWM DDATA - 900H - OCEOH
tPWM EDATA — ODOOH -1220H
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MAIN

OR

DRIVE
FrROCY
CONT1
COnNT2
ENCOD

L

SEGMENT
ASSUME

MOV AX
MOV DS
5 100H
ECQU
EQU
EQL
E£0L
EQy

START

00F1:

MODEL

I3

.CS
. AX

1AH
18H
1EH
ZEH
I8H

MOV
ouT
MOv
ouT
MOV
MV
IN

MOV
CHMF
JE

MOV
cHE
JB

MOV
CHMF
JB

MOwV
ome
JB

JMF
MOV
MOV
JMF

MODEZ s

MODES

MOV
MOV
JME
MOV
MOV
JMF

MAIN,

AX , FOPOH
CONTL,AX
AX , FOFOH
CONTZ, AX
DL, OOH
CL, 04H
AX ,FROCY
EX, QOCFH
Ax , BX
MODE 1

BX , GOFOH
ax,EX
MODEZR
BX, OOFFH
AX, BX
MODE T

BY , OFOOH
AX  EX
MODE 4
MODE S

BX,OFFSET
ST, OAOH
LOOFS

BX,OFFSET
51, 1AOH
LOOE?

BY,0FFSET
SI,2A0H
LOOFZ

DE:MAIN

s FROCY

s FRACY

sFRAOCY =

(FRACY
(FROCY

ADATA

BDATA

CDATA
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MODE4 :
MOV

sFWM FN=124
EX,DFFSET DDATA

MOV
JMF
MODES:
MOV
MDR’
JMF
LOOFZ:
MOV
MOy
AND
nouT
MOV
QuT
DEC
MOV
LOOFZ s
DEC
JNZ
DEC
JINZ
MOV
IN
LODF4
DEC
JpZ
NEW:
DEC
JZ
JMF
RETLRMN:
M

SI,3EOH
LOOF2

BX,OFFSET EDATA

S5I,620H
LOOR2

AL, DL

DL, [BX+S1]
AL, DL
DRIVE, AL
AL, DL
DRIVE, AL
S1

AL, [EX+SI]

AL
LOOFS

cL

NEW

CL., O04H
AX ,FRACY

AX
L.ODF 4

51
RETLURN
LOOFZ

LOOF1

Table 1. XHof =24
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Fig. 4. Flowchart of control program.
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(a)

(b)

(c)

Fig.5. Computed transient behaviour of the

Fig.6. Computed transient behaviour of the
induction motor for a mode change

induction motor for a mode change
from sine PWM to programmed PWM

from programmed PWM (N=3) quasi
(N=3) square wave operation.
(a) Instant of occurrence of mode

(a) Instant of occurrence of mode
change,

change

(b) Line current ia, (b) Line current ia

(c) Developed torque (c) Developed torque

(a)

Fig.7. Experimental transient response of the
induction motor drive for a mode
change from sine PWM to programmed

PWM (N=3)

(b

(a) Instant of occurrence of mode
change

(b) Line current ia
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Fig.8. Experimental transient response of the
induction motor drive for a mode
change from programmed PWM (N=3)
to quasi square wave
(a) Instant of occurrence of mode
change

(b) Line current ia

(a)

Fig. 10. Experimental transient response the

induction motor for a mode change
within the programmed PWM change
(a) N=3] to N=2] at f=15Hz
(b) N=8§ to N=5 at f=51Hz

Fig.9. Computed transient behaviour of the
induction motor for a mode change
from programmed PWM N=8 to N=5 (i)
{a) Instant of occurrence of mode
change
(b) Line current ia .

(c) Developed torque

(b)
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Fig. 11. Steady state operation of the induction Fig. 12. Steady state operation of the induction
motor on the programme ! PWM motor on the programmed PWM
scheme N=31 (eliminating 5, 7,11, scheme N=9 (eliminating
13,17, 19, 23, 25, 28, 31, 37, 41, 43, 47,53, 5,7,11.13,17,19, 23,25, harmonics at
55,59, 61, 65,67,71,73,77, 79, 83, 85, 89, M=0.85) at f=15Hz

81 harmonics at M=0.25) at f=15Hz
(a) Line to line voltage {Vab=60

(a) Line to line voltage (Vab=60
Vrms)

Vrms) (b) Line current ia(6:)

(b) Line current ia(6A)
(c) Frequency Spectrum of (a)

{¢) Frequency Specirum of (a)
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