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A Programmable High—Pass Filter Based Stator Flux Estimation for a Direct Vector
Controlled Induction Motor Drive System

= HF R - E”
(Tae-Won Chun - Meong-Kyu Choi)

Abstract - The novel integration method with programmable high-pass filter is suggested in order to solve the problem
of integration for stator flux estimation in a stator flux oriented direct vector controlled induction motor drive system.
The dc offset in a pure integrator is eliminated using high-pass filter with fixed time constant, and then time constant
of programmable high-pass filter is controlled with a inverter frequency for integration in a wide frequency range,
considering phase lag and attenuation due to both the hardware low-pass filter and high-pass filter. The proposed
method is verified with the experimental results implemented by 32-bit DSP.
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Fig. 1 Block diagram of stator flux calculation

a9 194 nAZRE
A 2 AFY HAE

2EE A ¥, dF ¢ g
Aed. Srusnd B NA5E
¥ zege, 471389
5714 450 HES AARY AR
5] lw. HEE nastr]l A¥ RIS G,

e r~1m

H Y
zt RE

YE 9

o5

aMNae

]/\541_4
AH dF % qF9 2

o e 48

MAF7t the Y

Al
e

a9 947148 4E Eg,

Hpg 9% &5 ")

e AR 1

=

ALk g o

a% TAA A¢ R AFRE °

d,
< #F2AA7] A% =g AY

s
QSa

o chgw 2ok WA smse 1% A
A%, Qo] Wy 29 279 ]

1

th = ; 1+(werhw)2

- ¢hw=— tan—l(a)e rhw)

A7 A wE FEAFVY FrAEE|L

Zzade=

A NS Y B oIS

9 47 Ot e A3 go] EE

agn E£4HEr
ok,
cAeto s eWEY A

Gy =

1357 nod A%, 1%

A7 Ont B At BTk

G 47 04,8 T A3 2ol EHHG

Gphp

@

Trans. KIEE. Vol. 498, No. 1, JAN, 2000

Gip = 1 (6)
" 1+< welz'hp )2
0= tan“( welr;,,) %)

gepa WAl Axdel 44z 0ok BAOlS GE U
A A2del oE Gre T A% 2ol 2% FEdh

¢T=_@hw+ ¢,,,p—l+¢,., (8)

2
Gr= G Gy ~a{— - Gy Gy ©

H«l N2 HENSE Y87 84, GreE Vo,

2 -7/2 ook Frh 7 FH=dol AP AA
% e LAYE AAF g, A o2z, FU4E
To we ZzaPolE ndYE Y MAHF T A}
AH YA Or= -x/2 HEE Ao

weld A@®elA @r=-7/28 YT H}d & 4
o] fE=dt

®ﬂm= (D;,w— (D,,,, (10)

==

A71A4 13 Z2adeld nAWHE AR Ot WE
A 0l /2 Abolel Eajstelor Bt

NAONA Ot OBt F ASolE O gkol ol
Sez 468 100 BYstd Tadelr YL
NS = e o] SRR

=L 1
Tokp = W, * tan(whw_whp)

(11)
ge Onrt Ot 2T AFAE Ol S8 Aol
2, % e BE7 Astel 4109 Ol 7/28 O
ol g AT Rol ARF rE FEBC

1 1
De  tan(@p,— Oppt+

S

o] AYFE A4E dF B oF 1A A& 4A
Aap 243 vl@ald 90" $i4te]l YMEE o] AHFE 7
Ag mAA AEH AR nAA S BANE g
2t

=

vs, = 3 (13)
P =— 3 (14)

Q71N P, TCE A12)8 ANAFE ALE dF R g
% AR AL, U, P AA dF ¢ oF ZAA
2} oj ).

Z2aYolE DUEEE AIRS A YWEMO RTHET| PSA2Ye DHR XpE AL 49



BRESFIALE 49B% 152 20005 18

28 A@N Gr-l/w.g HYsHY, RIS GAL o
&3 2o] fEET,

1

C=Co G Gy

(15)

He Mol FEY ZeaPeld nARHY AFF 1,
% BYIS G BF FEAFIY FIAEE 0.9 ol
o 2% 25 HEdel A9BHY AFF 10001601,
199 Y AdF st 250Hz, 500Hz, 1KHz o 2% z+zt
A4S Y Teadeld nduHY FuFns o
HAAS GO WHE 2 Aol

Cowtell Frequeacy [Tk
]

(@) A2 W3}

a3 2 S71453o gt XphEaig

% Hio|So 3
Fig. 2 Cut-off frequency and compensation gain for synchro-
nous frequency
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Fig. 3 Direct vector controlled induction motor drive system
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Table 1 Specifications of induction motor
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