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Speed Control of an Induction Motor using
Acceleration Feedforward Compensation
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Abstract

In this paper, a novel speed control strategy using an acceleration feedforward
compensation by the estimation of the system inertia is proposed. With the proposed
method, the enhanced speed control performance can be achieved and the speed response
against the disturbance torque can be improved for the vector-controlled induction motor
drive systems in which the bandwidth of the speed controller cannot be made large

enough. The experimental results confirm the validity of the proposed strategy
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4. SIMULATION
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Table 1 Specification of Induction Motor
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Fig. 10 Block diagram of system for Induction
Motor drive

AE7 £2E <7 9% 1024[ppr] dFzH=ZH
B¢l B2AE EPLDE Esq °‘aﬂ X, AH 4
DC-LinkdA el obgza Z3 %<& 12-Bit A/DE
sle] Alojr|z dE ol XMEJW EF U
£ DATAE 12-Bit D/AE S3t9 4=
FZz APHo] F<lo] 7]-‘“0}1‘4— T3 E2E
%Eioﬂ 15 Aozt F4& B3t DSP &7
2 U ni:w L—’F %% a3z

Lo
}«I:I

- 180 -



72 . /» : Acceleratio
; Reference
| pd N,
. N
T 20m/S7di\; 0.5 s/div

Fig. 11 Acceleration reference

HEAE &R ARE F2E FAFHERH
Ao)7 7} ol D/A WHEIE AXH LHEAIS
o s &g etk AMEE JIEEdAH
(Acceleration Pattern)2 & H|oje] FFAl2H ol
AA ALHE JAoZAN £EAFL o] 7MEE A

HE Arstd et

E sRdAE A5 BHY 1/40 &9t
E o EAE AUElY £RIEEEES Zolx
gkt Eag @ 1[hpl<] DCEZA 7]
M-G(Motor~Generator) Set2 o] £3}e] 14 7) e
AZHQ REE ¢HFHE AT FEA

F714 A7tstAT

52 2945

(1) £EAFA AT £=3954
O 125 Pl $EA ]

7 F3574 10 [HY o

&58% Sl

MmN
30 rpm o

0 rpm

,! 100 rpom

~30 rom s

Speed ;
Error 10 rpm/div

0.5 s/div Speed

Fig. 12 Speed response with large gain( o ,=10[Hz])

o B NEUeIRH To| SEAISS o)Fe] A &
2ot Au &89 $REHol Fob PI $EA0
wozE 45l $oehnE g ¢ 5 Utk

a9 138 P SEA0]e] olSe] AL AeEA A
A7 FR7h HAY W AASER st 54
WA e $EAYR 457 FE9) QX

- 181

#1730 rpm

Speed w
Error
60 rom 1730 rpm
0 rpm
=60 rpm g e 100 1M
Speed : i il L
0.5 s/div  Speed

Error - 20 rpm/div

(a) Without compensation{ o ,=1[Hz]}

60 rom 1730 rom
0 rom
60 rom mm——’ — 100 rom
i Lo E
Speed F

Error 20 rpm/div 0.5s/div  Speed

(b} With compensation
Fig. 13 Speed response with small gain{ o ,.=1[Hz})

& 9 4 gtk HEEE 59 SRR 4
A

1gE ok ofrpmlel A 10rpmle.®2 453

149 S
£53954S na

%]
Fo] o O £5 §¥ 54|t



i)
oy
i

1850 rpm

1730 rpm

1490 rpm o

1250 rom -

Speed 120 rpm/div 05 s/div
Fig. 5.14 Speed response with and without
compensation against impact load

torque( o o=1[Hz])

A+ °F 60% A
0}93\ BB A 7te] W
e Eﬂﬂ ol gt
Agd 7oz *EXW’VH o] 5]
5 Eaad g Fdd &

=

g
m

=
=

B2AAE £2407)9 %= (Bandwidth)
3 Y 9 gl dEdolE FE A2
Stiffness® Robot Arms® X A oA~

C"*Eﬂ TEANzdY SEA 5 F
A MEL SxA9 ZIES ALsA

s oy
> o M rly

>

_\E
|

b4

foox o Lo
’ o,
,.U

i‘xr—-l
2

gz

o 8f

-
ol
2
>
o o}
=2
2
Y

al
2,
2
)
o fo

HH.&
o &
ol

L n
f

it
of
o
A
A
2

5

_o‘l"

rir

oo
AN Y
i le i

B
b1
% ol
o% off i (2
2 o
I o
S
1 W
i
o,

o
2
9,
Lo
i

e
2,
o
oy
>,
N
=23
2 off of
e N

u%
s
o,
ol
=,
Im
1o,
&
oX N

Flr filo

AhgE o TPEs
FA8le]. 2T

2R AgHelE &
Aei71ZA, olhplel #=A
3 Ageor Add 7EY

a oo e
%
o
o
i)

rulo

"

¥ Do ok i o > B2 o g
o3

tlo 1t g S oo
R
S

3 i R
1 Jo =
1o r}m

o)

ol

jo

Jul

(9,

o,

g

B

b
2 o

N

O

Stiffness®] Robot Arms<] ¢ XA
1 FEA A FgE
Ree HASHAL.

2

CHERE
F g qedoly FEASDY @

o

C

to 24 rlo e M

4

o

a1 g &

[11 Jun-Koo Kang and Seung-Ki Sul, “Vertical~-
Vibration Control of Elevator Using
Estimated  Car  Acceleration  Feedback
Compensation,” IEEE Trans. on Ind Elec,
Vol. 47, No. 1, pp. 91~-99, 2000, February.
Young-Min Lee, Jun-Koo Kang, Seung-Ki
Sul, “Acceleration feedback control strategy
for improving riding quality of elevator
system,” I[EEE IAS Conf Rec., pp.
1375-1379, 1999.

Yoichi Hori, "Disturbance suppression on an
acceleration control type DC servo system,
“IEEE PESC. Rec., pp. 222-229, 1988.
ANLIEAS 290 A, o428, 5%, €535 9,
g AMEEES AojA=d HA, QIAL,
ch. 5, ch. 7, 2000, 02.

ARE, AC AF7] ZHE FEA=F, 24
AEARLATY, pp. 19-39, pp. 85-95,

[2]

[31
(4]

[5]
i il
2000.
D. W. Novotny and T. A. Lipo, Vector
control and Dynamics of AC Drives, New
York: Oxford University Press, ch. 5, ch. §,
1996.

Bimal K. Bose, Power Electronics and
Variable Frequency Drives: Technology and
Applications, IEEE Press, ‘ch. 5 and Dp.
470-477, 1997.

[6]

[7

- 182 -



