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ARSTRACT

This thesis presents the design method and analysis of a voltage and frequency
control technique with estimation of the stator flux magnitude in an induction motor. This
technique is based on the DC link current of an inverter and the drop voltage across the
stator winding resistance in order to maintain stator flux magnitude constant,
particularly for a low frequency region, which the stator drop voltage effect is dominant.
In this thesis, the simulation of control techniqgue models have been performed
using MATLAB/SIMULINK. The models are used to study the operation of the 3-hp
three phase induction motor under various load conditions. Additionally, when
applying to a speed closed loop system with Pl controller, this technique offers

satisfactory response.
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P (2.16(1))
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g, :tan_lwzmn‘lm—” (2.18)

Rr er/fsl

= . ) a alba 4 a ) oae
W’lﬂﬂﬂ‘]ﬂg’ﬂmﬂuﬂmmLWﬂﬂ1ﬂW1ﬂ1Lt?ﬂUﬂﬂlﬂﬂﬂu HATNINU

Tem = ko@ug !y sind (2.19)

uas
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- - , P
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Vs =Eqg +(Rs +(j27Lis )1 (2.21)
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S e o B = | =
2.20 AzANYINAL 90 89An  AatiuaNnsnTia v 167 giatd
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QINANNIT 2.8 LAZANN1T 2.12 Az lfAlssunnianszuanlsmasivinnu

1~k fu (2.24)

Tnem k, AD  AAad

v

RINANNANWUTUBIANNITN 2.23 UAs 2.24 a=ldaunislva fatl

T, ~kg%f, (2.25)

- a4 ' -
gl g, A AIAA]

AnAszIANNTTN 2.22 AANNAURUSTIUANNNGN 2.17 iWunasat
FoafIo 8 (2.26)

dmiuAmmlinefraaewaingvia ) il (@niiu nnainnunanunm ) azvinli

.y - o X
NAANSUBIANNNTN 2.21 (st

V ~E (2.27)
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uamIA1dIANDRgIndRiiaa N IeUII AN TauzIBNawme] 1. WRmilAIRInT LAY

s fasifwinuA AR awileufuLFn o TnAaIn A NENALE LT A1 aaAeN

TIADAARDITUAIAIN 5 = Js FaduWusiuaNnis 2.10, 2.24 uay 2.28 azilluaunng
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States S1 S3 S4 S5 S6 S7 ;
0 OFF OFF OFF ON ON ON 0
1 ON OFF OFF ON ON OFF b
2 OFF ON OFF ON OFF ON isp
3 ON ON OFF ON OFF OFF —ic
4 OFF OFF ON OFF ON ON isc
5 ON OFF ON OFF ON OFF —ip
6 OFF ON ON OFF OFF ON —igy
j4 ON ON ON OFF OFF OFF 0
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/Triangular modulating wave
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3.31 wadansuuaanwuuledl (Sine Pulse Width Modulation:
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gasuantdgagladudyinuaies Gundt dAriuenddgaiangiadu (Amplitude
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modulation index: m, ) Tnaenulineannisi 3.2

V, =m, sinot (3.1)
WAy
V controt (32)
m, =—;
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el e uen@gedygadloisnegs
y. B waNldqadyannuaies (gUaRuaNmWREN)
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m. = fm’ _ fs (33)
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f control f control
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i T o, o - R
'Lumswmsmflﬁ’n;rmmLms\ul.mmmmnmmngﬂﬂﬂuummquwmﬂm 2 tiU AD
- drunsfenguadunuuiiadu (Linear modulation: m, <1 ) WhitunusaRuen s
= [

wawdstumsauuuaduiuen safinnafiengiadulaAuseiuszndnamalnmnai e
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Fundamental Third Harmonic Modulation
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Voltage States

T T T
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| 1 1
VO =000 V7 =111 K K K 1=T0p Switch On
(_ ( (_ 0 = Bottom Switch On
| | |

= a - - o o
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gﬂﬂ%uﬁmmﬁqlugﬁﬁ 3.10(1) TaaerAuyaudansnelulusiunsu MATLAB / SIMULINK
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3.4.1 HANITANRDY
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Fundamental (50Hz) = 532 , THD= 47.27%
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0 20 40 60 B0 100
Harmonic order

i L
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[} aos o 015
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Time(sec)
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< a s - i
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Fundamental (40Hz) = 418.1 , THD=71.85%
500 T T T T T

.._II f il.. Wl ” “.1- Ml H..” vl
40 60 80 100 120
Harmonic order

s
g 20

H L
s 03 0% 04

0 00s 01 ﬂ.‘ls ﬂt?
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(n) HANNIINADITUARUNNGY Ve,V (1) diAniuusasy 7, Naanadaaiugyl (n)
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= 1 s L7 i i
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Volage(V)
T T -

Fundamental (30Hz) = 322.1 , THD= 95.18%
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(] 015
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= i o @ i i
51191 3.16 uamagLAduLsIREYIWANAIND 30 Hz,Ma =0.684
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Fundamental (20Hz) = 203.2 , THD= 135.40%

200
150
o
= 100
50 i
ol .I”.l Lihl ]”l WL
0 50 100 150 200

Harmonic order

() HANNIIAIFUARULNI Vo Ve (9) dilanfiusadiu 7, Naanadasiugy (n)

WAL Vp, AINATSY

51l71 3.17 uamagLladuusaduenimmaiacan 20 Hz, Ma = 0.456

T

b L — Fundamental (10Hz) = 1116 , THD= 177.81%
T 120 sommesmiobos. Mok < bbuosns ool

100 + 1

80+ b

20t 4

p Ll 1 PR PRI IR (N Oy ﬂ PO 0 BT TR
0 50 100 150 200 250 300 350 400 450
Harmonic order

(N) HANNIINAIFUARUUNAI VoV, (1) dilARTHUsasi 7, Naaandesiugyl (n)

WALV, AINATGL

= i ar a i ]
51191 3.18 uamagLlAANLTIAEWTIHATIAIND 10 Hz, Ma = 0.228
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Voltage(V)
T T T

Fundamental (5Hz) = 65.27 , THD= 195.75%

T T ,
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Harmonic order
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Estimation,Eq.(4.3)
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Discrete system
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Valtage (V)
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500

Current [A)
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Time(sec)
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Current [A)
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5.2 MANITNAFAUANNLULANADY

TunismadeunuUaNaaszuuAIUANAaeTsUNTH MATLAB/SIMULINK LATinenagay

ar

] v
wWisuiaufidsnisaruandnsdouusaausenunuuuAng Mawuuglilawazuuugiiila

FNMANTINARDUNANTEN LTI ANANTULRINBIRA I AaTTULN1TAILANKLILAN

ieuaaaliiiuanssnuzassruauANiiauelfatadaay
'Luﬁ*:uumuauéﬁrﬁhf-"mﬁ’m“lf‘a'ﬁﬂfnuﬁ 50 (@sm, wsella 14.25 N-m azlfauaiinuaznis
A LHRRY ypsnawmefiviliainiil
Aipuawmas 3 upeii 2204380 Y 1aas, 8.74/5.0Y wadtl, 4 i, 50 (B, 1,428 rpm,
14.25 N-m, 0.36 sec:0-1,500 rpm (direct online)
WHWes R, =3.76 Q, R, =235 Q, L =135 mH, Lj, =13.5 mH,

L, =236 mH, ¢, =0.87 wb, J=0.035 kg.m*
521 wansnagauiuugiilla (open loop)
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NT0 W, QM ANAFBLTIEINBLADT
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Tem(Nm)
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<l ' a o a
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Tem{Nm)}
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d ] = =3 el
5% 5.13 wanansinisfFauiisussninausaiauazannidasauraanisasunuuuugila

WULHNNTANLIAUANAUD . AINIE2TAL 150 rpm

annsmgU7 5.9 SagUit 5.13 WunsnBauisuanuduiudszudnausdiouazanuda
78U8INTH 04, gam)inageusetnanas waznsd o, Indingauuiananamed a1nnaw
ANANRUFAING19azIiudn nedd tu. grungiineasusesnanes iunsavaziianindunin
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A19199 5.1 WAAINISITEUAELANMNANNUETENINUTILARREAMIHITITAL DY
msasuanuuuglidln  nsdl o auupinedauranalaad

Nr,ref (rpm) Ty (Nm)

2.5 5 7.5 10 12.5 14.25

No Boost 1185 1168.7 1151 11315 1109.2 1091.3

1200 | Conventional |1185.5 1170 1153 1134 1113.2 1096.5

Proposed 1189.5 1178.4 1165.5 1153.8 1139.9 1129.5

Nr,ref pm) Ty (Nm)
25 5 1.5 10 12.5 14.25
No Boost 884.5 867 847 824 7957 | 7715

9200 Conventional | 886.4 871.5 855.6 837.5 816.9 799.9

Proposed 890.5 880.3 867.8 853.4 842.5 831.2

Nr,ref (rpm) Tem (Nm)

2.5 5 75 10 12.5 14.25

No Boost 584.7 567 545.5 518.2 479.8 437.6

600 Conventional | 587.8 574 558.3 539.7 516.9 497

Proposed 591.5 582.3 5722 560.7 547.9 537.7

Nr,ref (rpm) Tem (Nm)
2.5 5 95 10 11.25 12.5 14.25
No Boost 287 271 248 208 161.7 - =
300 Conventional | 290 278 262.6 241.5 227.2 207.3 142.8
Proposed 294.6 288.4 281.5 273.8 268.8 264.2 256.1

Nr,ref (rpm) Ty (Nm)
2.5 5 1.5 8 10 10.25 125 14.25
No Boost 138.7 122 86 63.5 » » - =

150 Conventional | 141.6 130.8 114.5 109.9 76.3 65.9 - -

Proposed 147 143.3 139.6 138.7 135.2 134.8 129.8 125.4




< = w & " ) [~
A9199 5.2 wanan1sidFauieuanNdnnussEnIusIin AT AINLTITDU VDS
nsaruAnkuuglille nsdl m. Ansninguugiaasuainas

Nr,ref (rpm) T (Nm)
2.5 5 15 10 12.5 14.25
No Boost 1184 |1166.6 [1147.3 [11253 |11002 [1079.5

1200 | Conventional 1184.5 1167.8 1149.3 1128.6 1104.8 1085.5

Proposed 1187.8 1174.9 116l 1145.8 1129.2 1116.4
Nr,ref (rpm) Tem (Nm)

2.5 5 7.5 10 12.5 14.25

No Boost 883.4 864.3 842.4 815.9 782.5 751.6

900 | Conventional 885.6 870 852.2 831.8 807.6 787.4

Proposed 888.8 | 8766 |863.3 | 8485 832 818.7
Nr,ref (rpm) Ty (Nm)
2.5 5 15 10 125 14 14.25
No Boost 583.6 564 539.5 | 506.3 453 E i

600 Conventional 587 571.9 554.3 532.9 504.9 482.8 478.5

Proposed 590.1 | 5793 | s67.2 | 5532 | 5370 | 5259 | 5239
Nr,ref (rpm) T (Nm)
2.5 5 1.5 10 | 1000 | 125 | 1255 | 1425
No Boost 2862 | 267.4 | 2385 | 1507 | 1477 - - -

300 | Conventional 288.8 275.3 257.1 2292 227.8 1542 148.9 -

Proposed 293.5 286 | 2775 | 2674 | 267.1 | 255. 254.8 244.1
Nr,ref (rpm) Ty (Nm)
25 5 6.9 1.5 8.95 10 125 14.25
No Boost 137.2 116 67.5 - - - - -
150 | Conventional | 1406 | 127.5 | 1116 104 62.1 - . -
Proposed 146.4 142 138.2 137 1337 | 1311 | 1236 117.4
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52.2 uananadauwuuyiila (Closed Loop) nsdl . anu)ANAdaLuas

NaLnas

5221 WANMTNARALT 1,200 rpm, Full Load N3t o4, aMu)ANAaaL

URINDLADS

speed{rpm)
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Time(sec)
< o o A o o ]
71N 5.14 UAPNHARBLANBITBIAIINITY (. AIINLTITEL 1,200 rpm Wadnininulvann
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2h T T T I ! '
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15 i ; ; i i i
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Time(sec)

=] = < ﬂll o i
519 5.15 uamnaRaUANEIIaIUNDA (4. AINIFITEY 1,200 rpm NaanAdaaiugi 5.14
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= - -
5.2.2.2 Ban1snAEaui 900 rpm, Full Load N5el o, amuniinasay
ARINDLADS

speed(rpm)
1200 ! ; ; | g !
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200

0 05 1 15 2 2.5 3 35
Time(sec)

o g ' n '
519 5.16 UAAINARBLIAUBITDIAINEY DU, ADTNIFITEL 900 rpm  INBNNTANTNAAY

a1 1.5 U

Te(Nm)
25 T T T T T !

i .
15

10

-10

15 i i é i i :

Time(sec)

= a @ i o i
917 5.17 uanmanaLauaIaIusin ou. A2NIFI9EL 900 rom  TinamAdaariuglh 5.16
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5.2.2.3 aan1enadaun 600 rpm, Full Load Nl . AuRHNAHAL
YRINDLADS

speed(rpm)
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Time(sec)

< o o A4 o PN o
g'l.]'ﬂ 5.18 ULAAINARDLAUDITBAIAMULTY TU. ATNLTITAEL 600 rpm Wainisnulvany

A1 1.5 UM

Te(Nm)
25 T T T T T :

20

15+
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i i
0 0.5 1 1.5 2 25 3 35
Time(sec)

< - a i o i
519 5.19 uanINARaLAUBITEITIDA 4. ATINIFITEL 600 rpm NiaanARaiLgLT 5.18
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5224 WANSNASALUT 300 rpm, Full Load nsdl m. quugiinaday

URINDLARS

speed(rpm)
500 T T T T T T

400

300

200

100

5 fsese s b buss g, Py oy g pwsas fepenpe g o _

0 0.5 1 1.9 2 25 3 a5
Time(sec)

e ] a a pr - |
gﬂw 5.20 WAAINARALRAUDIUDIANINLTY 0. AMNLTITRU 300 rpm Luﬂﬁﬂﬂ?twutwﬂﬂ’ﬁ

a1 1.5 319

Time(sec)

19 5.21 uanINARBLAWBITRIUsaTA 04, ATIMEITEL 300 rpm Ni@aAARBILZT 5.20
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5.2.2.5 wan1anAdaun 150 rpm, Full Load N4 tW. ARQANARDLU
URINDLADT

speed(rpm)

92

200

150

100

50

0 0.5 1 L5 Z 2.5 3
Time(sec)

=h.

< = ; o
51 5.22 UAAINARBLANDITBIANETY 0. ADTINIFIFEL 150 rpm BRI TNAA

1987 1.5 317

40 i i i
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wuvlfiniauRausadi [4] (No Boost Voltage), uuuiinnsiiausssulaaialyl [4] (Conventional
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Nr,ref (rpm) T,y (Nm)
2.5 5 1.5 10 12.5 13.55 14.1 14.25
No Boost 25.2 51.8 79.7 107.1 136.8 151.2 4 g
1200 [ Conventional 242 49.6 74.8 102.4 133.8 146.9 156.1 %
Proposed 20.6 42 62.3 85.7 108 119.8 124.8 125.8
Nr, ref (rpm) Tem (Nm)
2.5 5 1.5 10 12.5 12.75 13.85 14.25
No Boost 26.6 51.8 80.1 109 141.4 143.8 ; =
900 |Conventional 23.7 47.7 72.1 101.7 131.3 135.5 149.8 '
Proposed 22 42.2 62.7 83.8 107 108.5 119 122.2
Nr, ref (rpm) Tem (Nm)
2.5 5 1.5 10 11.60 12.5 13.65 14.25
No Boost 26.6 54.3 83 115.5 138.3 . s
600 Conventional 26.4 48 73.8 96.6 114.1 122.1 135.60 s
Proposed 20.3 39.1 58.7 79.5 92 102.8 110.8 116.7




Nr,ref pm) Ty (Nm)
2.5 5 1.5 8.25 10 12 125 | 14.25
No Boost 287 | 625 995 | 1149 - - - -
300 | Conventional | 17.7 | 44.4 66 73.4 89 115 - -
Proposed 14 316 | 482 | s42 | 655 80 832 | 959
Nr,ref (rpm) Ty (Nm)
25 5 5.15 1.5 10 11 125 | 1425
No Boost 219 | 427 | 444 - - - - -
150 Conventional 20.8 38.8 40.2 56.4 75,5 98.8
Proposed 10.8 18.7 19.1 26 33.7 37.1 41.6 59
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= i ey s a
AN 5.4 Ltﬂﬂdﬂﬂ‘iﬁlﬂﬂﬂu’ﬂ\‘lm’ﬂdﬂ’ﬂuL?’a‘i"auﬁm (speed dlp) NHABELLTIURA

VAINTAIWANWULAN ] N5l o, Tadingur)ivasnaLnad

Ni", ref (rpm) Tem (Nm)
25 5 1.5 10 12.5 14.25
No Boost 23.3 46.9 69.5 96.7 124.3 144.5
1200 Conventional 22.5 45.2 70.5 943 119.8 139.6
Proposed 223 443 67.1 90 114.7 133.6
NI", ref (rpm) Tem (Nm)
2.5 5 3 10 12.5 13.4 14.25
No Boost 23.8 48.5 74.2 102.8 133.9 145.9 -
900 Conventional 23.6 43.8 68.6 90.7 116.8 126.5 13.6.3
Proposed 222 433 64.9 88.7 112 119.8 128.9
Nr,ref (rpm) T (Nm)
2.5 5 15 10 11.4 12.5 14.25
No Boost 28 52.5 71.6 106.6 123.8 - =
600 Conventional 21.9 45.8 66.8 92.5 106.2 129 151.4
Proposed 21.8 40 62.8 84.9 96.3 107.7 122.8
Nr,ref (rpm) Ty (Nm)
2.5 5 5.75 1.5 10 11.9 12.5 14.25
No Boost 23.9 49.2 58.4 - - = = -
300 Conventional 22.7 473 56.4 83.1 105.1 130.1 = -
Proposed 14.9 34.1 39 51.9 68.4 85.1 90 103.1
NF‘, ref (rpm) Tem (Nm)
2.5 4.5 5 1.5 10 11.75 12.5
No Boost 234 43.2 = = 2 =
150 Conventional 42.1 53 55.4 67.6 83.7 103.8 -
Proposed 11.1 18.8 20.1 29.4 38.5 44.6 52.5
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NIAFNUIN 2.

AR5 UDINALRDNFAE ) U
TatAa MATLAB/SIMULINK

" ] o A o e
1.AmRnesTutaanuudaaImsatuanaanasiniaaiuuugiila (Closed
loop) AEAENITAILANARTIEIUUIITURaAMADTAEAAENITALANTUALAY
[ @ = v =
UTIUHIRAN AR5 1AL

Block Parameters: PWM IGET Inverter ,
Universal Bridge (mask) (link)

This block implement a bridge of selected power electronics devices.
Series RC snubber circuits are connected in parallel with each switch
device. For most applications the internal inductance should be set to

ZErD.

Parameters

Number of bridge arms: |3 L]
Port configuration |AEE as output terminals ﬂ
Snubber resistance As (Ohms)

|2000

Shubber capacitance Cs (F)

linf

Power Electronic device ||BBT / Diodes Ll
Ron (Ohms)

[1e-3

Forward voltages [ Device V{V) , Diode Vid[V)]

[[0.02 0.02 ]

[ TE(s). Tt(s) ]

[00]

Measurements |UAB UBC UCA UDC voltages |

oK Cancel Help Apply I




Block Parameters: Machine

Asynchronous Machine [mask] (link)

Implements a three-phase asynchronous machine [wound rotor ar squirrel
cage) modeled in the dq rotor reference frame. Stator and rotor windings
are connected in wye to an internal neutral point. Press help for inputs and
outputs description.

You can specify initial values for stator and rotor currents. In the Initial
conditions parameter you have the possibility to specify the stator current
only :

[ 8() th{deg)] isa.isb.isc(p.u.) pha,phb,phc(deq) ]

Or you can choose to enter the stator and the rotor initial currents:

[ s() th{deq) isa.isb.isc(p.u.) pha.phb,phc(deg) ira,itbirc(pu) pha,phb,phe
i

Parameters
Rotor type: |Squirrel-cage ]
Reference frame: |Stationary -

Nom. power,L-L volt. and freq. [ PnVA).Vn(¥ms).fn(Hz) I
|[ 37746, 380, 50 ]

Stator [ As[ohm] LIs(H] ]:

[3.76 135e-3]

Rotor [ Ar'lohm) LI'[H) I:

[2.35 13.5e-3]

Mutual inductance Lm (H):
236e-3

Inertia,friction factor and pairs of poles [ J(kg.m"2) F[N.m.s) p() I:
[0.035 0 2]

Initial conditions (read the details in the description above)
[1.0 0.0.0 0.00]

OK Cancel Help

117



2.Awisimaslnanaluuaanasnady i
avldaninas

Block Parameters: Clock
Clock

Output the current simulation time.
Parameters
[V Display time

Decimation:

I

I OK | Cancel ' Help I |

Block Parameters: Look-Up Tablel
Look-Up Table

Perform 1-D linear interpolation of input values using the specified table.
Extrapolation is performed outside the table boundaries.

Parameters

Vector of input values:
[00.25 0.75 1]/1000
Vector of output values:
[0 0.25 -0.25 0]

OK | Cancel Help l

Block Parameters: Look-Up Table2
Look-Up Table

Perform 1-D linear interpolation of input values using the specified table.
Extrapolation is performed outside the table boundaries.

Parameters
Vector of input values:

|[0 0.25 0.75 1]/ 1000

Vector of output values;
0110

I 0K | Cancel Help

118



Block Parameters: Discrete-Time Integrator3

Discrete-Time Integrator

Discrete-time integration of the input signal.

Parameters

Integrator method: |Forward Euler

Extemal reset; Inone

Initial condition source: |intemal

Initial condition:

RINRIRRY

|d

[~ Limit output

|

[~ Show saturation port
[~ Show state part

Sample time (-1 for inherited):

[20e-5

[ ok | cancel | Heb | Apey

3.ATNI90 ﬁnmfa‘ﬁumemﬂ'luug'anmﬁmuquLmu{l'aunfé'u

Block Parameters: Ma
Look-Up Table

Perform 1-D linear interpolation of input values using the specified table.
Extrapolation is performed outside the table boundaries.

Parameters
Vector of input values:

|{-3?E.99 -314.15 0 314.15376.99]

Vector of output values:

[1.141.14 0.02 1.14 1.14]

[ emerememeerne Show additional parameters ---------

I 0K | Cancel Help
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Block Parameters: Ma_boost :
Look-Up Table
Perform 1-D linear interpolation of input values using the specified table.
Extrapolation is performed outside the table boundaries.

Parameters
Vector of input values:

[[-50 -35 -6 0 6 35 50]

Vector of output values:
0.25 0.25 0 0 0 0.250.25]

| OK I Cancel Help

Block Parameters: Limit1

Saturation

Limit input signal to the upper and lower saturation values.
Parameters
Upper limit:

2"pi"50

Lawer limit;
d

W Treat as gain when linearizing

W Enable zero crossing detection

l OK | Cancel | Help | l

Block Parameters: Limit2 :

Saturation
Limit input signal to the upper and lower saturation values.
Parameters

Upper limit:

14

Lower limit;

[-14

W Treat as gain when linearizing

[V Enable zera crossing detection

| OK ] Cancel Help
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Block Parameters: Speed_controller :

PI contraller [mask]
Proportional-Integral Speed Controller

Parameters
Propartional gain (Kp)
|0.5335

Integral gain [Ki)
[4.0708

Torque limit [N.m)
[14.25

Sampling time (s)
|20e-5

0K | Cancel | Help l ]

Block Parameters: iqref :

PI Controller [mask)

Parameters
Integral

IU.EH
Proportianal:
|2.50

Minimum and maximum outputs:
[ 135, 35)

0K l Cancel Help

' =, [
4. AvsdmasianameluuaannisaruANANEGITaL

Block Parameters: Limit3

Saturation

Limit input signal to the upper and lower saturation values.

Parameters
Upper limit;

[15

Lower limit:
14

[V Treat as gain when linearizing

[V Enable zero crossing detection

0K | Cancel Help Apply




Block Parameters: Limit4

Saturation

Limit input signal to the upper and lower saturation values.

Parameters
Upper limit:

[Tlim

Lawer limit:

|-Tlirf
[V Treat as gain when linearizing

[V Enable zera crossing detection

l 0K I Cancel | Help I

Apply

Block Parameters: Discrete-Time Integratorl

Discrete-Time Integrator

Discrete-time integration of the input signal.

Parameters

Integrator method: |Trapezoida|

External reset; [ngne

Initial condition source; ]intemal

Initial condition:

L L L]

|d
[v Limit output

Upper saturation limit:

[Tlim

Lower saturation limit;

[-Tlim
[~ Show saturation port

[~ Show state port

Sample time (-1 for inherited):

]Ts

I OK | Cancel Help
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Block Parameters: Limit5 !
Saturation

Limit input signal to the upper and lower saturation values.

Parameters
Upper limit;

|max

Lawer limit:

]min
[V Treat as gain when linearizing

v Enable zero crossing detection

OK | Cancel Help Apply
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A Voltage and Frequency Control Technique of an

Induction Motor by Estimation of Stator flux Magnitude

Fims gUiud Va3 Aouse
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Abstract

This paper presents the design method and analysis of a voltage and frequency control technique
with estimation of the stator flux magnitude in an induction motor. This technique is based on the DC link
current of an inverter and the drop voltage across the stator winding resistance in order to maintain stator
flux magnitude constant,  particularly for a low frequency region, which the stator drop voltage effect is
dominant. In this paper, the simulation of control technique models have been performed using
MATLAB/SIMULINK. The models are used to study the operation of the 3-hp three phase induction
motor under various load conditions. ~ Additionally, when applying to a speed closed loop system with

PI controller, this technique offers satisfactory response.
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o 2 o o 4 o o do
Uaaﬂmvﬂnﬂ’nmnmm(ca,ef ) FITUWUDTAUAUNTG
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faeie 11 [4]
dw,,
dt

b Bay = T —T, (0

m

Tagfl J,, Ao mluwuannuiResvoemes
(Innertia)
=) "oa a = o
B, femdulszdniusufvanuveseines
(Viscous Friction Coeffieient)
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=4 d o w ' [
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