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Vector Control for Two-Phase Inverter-Fed
Two—-Phase Induction Motors
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ABSTRACT

In this paper, the system equation for the balanced two-phase induction motor is derived and the
characteristics for speed control is also analyzed in the region of constant torque and constant power. The
modified vector control theory is applied to two-phase motor drive system. The speed of two-phase motor
drive can be controlled precisely by the modified indirect vector control theory. The modified vector control
theory is simpler comparing to the conventional vector control because of the simpler axis transformation. The
computer simulations and the experimental results presented to confirm the vector control for two-phase
inverter fed two phase induction motor system.

Key Word : Vector control, Two—phase motor, Two-phase inverter.
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Fig. 1 Two-phase induction motor drive system
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Fig. 2 Vector phasor for rotor flux and stator current
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coordinates
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Table 1 Parameters and ratings of two-phase
induction motor
AAAY Vrat 220V
AT Ira 5[A]
A4 Nrat 1760[rpm]
3 T P 4=
A4 A rs 2.31Q]
S AAAY I 15[Q]
1A A~ Ls 51[mH]
A gd s Lr 51[mH]
ANt Lm 43[mH]

B AT AAE 24 F= o] WE A 71
] W%"é% Azsta 24 FEASY AR 2
dg slo] MATLABS AHESlo] AlE
ot AlEo) oA AMEE Al AL AFdA A
A2 ALge 24 FEAEVE 4SS FAo2A E 139
2o, =3 AF7lo) AZHYE F3) AF L%
< % 1~°4 24 FEAEY A% 2rka 7Hgeith
g 5 FEao)A 800 rpml22 EEAFHoE A
Uehte EA4S Agdolasiirt 19 Sa)s
o g8 71FFe " 571 AEH ke
e £EAH gt A
% E%J% g% AF SHo| ¥y
= AHdA
B2t Azte] At T A A AFE A
B8-S o)&A Hr} 196 FHIAM &%
A00[rpm]ol A 800[rpm]o.& 2~
ot} 19 6la)= AA $EE
o o9& AA3 7|E s =t
ag 6= qa; AFAGIZHoZAN FEA T
Z AFAH] #A] AAL AR
o weh *1/‘1?51 ol thr] FHFE
o, 329 60)Y oF AF &
uehrkAl "ok ZL-E6(d)

il
ot é

o Ji oft
oy Hiono Ll
o

e o

2

ﬂN

kI

k&

}..

I

o

@

(=p

oz

g
o “
oﬂ,

- )

o
N
)

kI
40

A:—’ mlo

)
d&

1o
rir
r4>
~
D

A9

bogor X E gl A
M1 @ 30 go ol ot
a3
Jl

ol b

SRS

E 2 s L L
0 0.1 0.2 03 04 0.5 06 07 08 0.9
1sec)

qft BF O, Al #HF

A}
o

a8 5 715 S (a) 3T XE ¢ &= SH (b) oF

Fig. 5

a8 6 7IE & XY sl ofst S Y (

Fig. 6

a8 7

Fig.7

HF 2 AN MR

Motor characteristics at starting.
reference and speed response.
current and A-phase current.

{(a) Speed
(bgraxis

pood — —
ponds Vs

400 |-

[

HHERIW GRERSZA o8 ERUBA
5
4

= T
400rpm = 800rpm ) (a) &%= SH (b) oF HUF
XF (c)gF M7 (d) A & HT
Response characteristics for speed reference
{a)speed response {b) g-axis current reference
(c) g-axis current (d) A-phase current

[epm]
|
1

i

2.1 22 23 28

AN /\/\j \N ’\ \/\f\/\/ ANV

21 22 23 za Z8 75 s

& o v

WABHA A EHBE A 08 8 NS
b o
I
|
|
|
|
1

2l #slo oist SEHEA (a) S£ 8H (b)
9= M7 XF (c) o MF SE (d A HF
Response characteristics for load torque
(a)speed response (b)g-axis current reference
(c)g-axis current (d)A-phase current



24 FrEAE7] FE 24 AvEe] WE Ao 315

SmUR

1000

T X

Ed, sy ol:l-( ) A/\I— X—[E BAI— M=

Fig. 8 Response characteristics when running toward
the opposite direction (a)Speed reference,

response  speed.(b)A-phase  current,B-phase

current
a8 7¢ £52 800 [pmlez A A FA
T, BRaed A7 Ram F F oA B
& EAE AEHIASHT

T 259 271 ARl SEE dNHOE
Fasirh ol ASEE FASE, ek 2aA
AN DAHEE AL 1) 800 pmle) A4
sk 24 nelen. AU, IYT 2 29
A5 AY oo 5 03 i &
G Y L AS ARE Holta Uk b 47 A%

9 oF AF $B 4B 243 *&EHOM

FA5, M% AAFE fAsT
A% A ol BE
0% AFE 94 4EE § 13}71 o) QR =
elo] QRAE fAGD AR AaAE FH3)
skl GRS g Nap) oA el

HE A33 o g2 AFE A JAF AdHE A
s AAFY AEAE HA ?'E}E}

a8 82 FH3tA £EXH S ~400[rpm] ol A1+400

[rpmle.2 AA3 Wasls PZ(ramp)d SEAHS
240

2 A9LAT 99 $7 S4S ABAOMII.
7Y @ $E SR FHL
A58, 49 S0 4
2 Sich 79 8bKe A4 wgel vy W A 2 B
¥ AT A A e A 2

B AT AN 24 fFEAEY S T
< A% HelA7IN e Aes AT flste 2%

FEAE7] 2 24 AW e AlAZE (prototype) S Al
Asal 1 A AEE AN ARE AAEAT A
Hol| A3 24 FEAE7Y AdH e 6% A
ol Ao AMEE 24 & AF7E AT 22
Azmet A AFEE  Aojr]E  TIAHTexas

Aolth, elox A%, B 22 AR jlrf‘éﬁif‘i

wel A%s7t B9 24 $EAFInE, AY AR

B4 Aol 2 G JAAT D 2 A el
A

S[ms/div]
5[A/div)

02l 9 UFECHA AN JR, Ba IR, ¥ AEF AR
Fig. 9 A-phase current, B-phase current and locus of A
phase current

=ER=
100 [ms/div]
\ 7 800[rpm]
M ceoe
Olrpm] . ol . i
3 : : : T |2slazdiv]
olAl

O 10 7ISSY ME 2T (a) 4F XY ¥ 35 S
(b) o MR ¥ A 5

Fig. 10 Experimental results for response characteristics
at starting. (a)Speed reference and response
speed. (b)qaxis current and A-phase current



316 ENBETEG RIGE F12E B4 20074 8H

e e T v ————————————————— e —— e eee———

100[ms/div]

800[rpm]

2.51A/div]

100[ms/div]

2.5(A/div]

| 2.5A/div]

o)

a8 11 7|F ST XF gl i %.:f % A4(400rpm =
800rpm) (a) & SE &&, att MR (b) oF H
& X¥, oF 7

Fig. 11 Experimental results for Response character-
istics  (a)Speed reference and  A-phase
current (bYgraxis current reference and graxis
current

100{ms/div]

T A Z(+800lmml)
. 50[rpm/divl

~-{800[rpm]

S8 (FF3E -> 30% T3 > P

a8 12 gelE3 well st SHEM (9&T 3H
(b) o= HF XH (c) o= TF 8” (d) adt MF
Fig. 12 Transient characteristics due to load
torquel (a)Speed reference (b)g-axis
current reference (c)g-axis current (d)

A-phase current

100{ms/div]

* 800[rpm]

-800 [rpm =

. 2.5[A/div]

0[A]

aa 13 7|Esr .o dHslo ozt 3
STX|E, 28 5E(h) AM TR ¥ BY HF

Fig. 13 Experimental results for response chara-
cteristic when running toward the
opposite direction (a)Speed reference and
response speed (b)A-phase current and
B-phase current

29 108 FREA 800 [rpmloE SEAHoR
ANEE o JehdE AR AR, qF A7 2 &5 $¥
of g A¥ FHYgL BoFu k. AFY A=
19 59 AEdA A¥dH A9 Zth 19 11&
oas ARjelA &£EX%E 400(rpmlelA 800
[pm]e2 28 HWIAAE | Yets $&= &
T 22 AN AF ¢F AF A, 2 ¢F A7l o
3 Ad B¥e HoF3 9l @@4 Ante 14
6o AlEH oA e} A< 7E”3‘r. I’-% 12& $x+
800 [pm]o.2 dASA FA3H, FHaplA B3t

2 Z7M7 3 oA BREE 23S 9 YEide
£252¢ & AR $¢ B4, AN HAFE HoFn
oth. A¥e Axe a3 79 AEHAN HFA A
o 2t}

3913 FEREM £EX#HE  -400[rpm]dlA
+400 [rpm]e® MAM3 WFSe AZamp)@ H%
AP0z FHLAE o ‘45}‘4“ %%%"é% HolF
3 9tk 400[rpm]ol A -400[rpm] &2
o2 A FJAANRAE W Yot} 1 %] a9 &
T S TN £xAH JFAFH A9 Hl%ﬂ‘ﬂ A9
o] 483 & Hu Y& AP RAFI Yl
o 78 13(b)E A Wgo] vt o AY % BY
AFe] M= viHA He A

o Azhe 1989 ABdolA FF3} Ae) 2t



24 FEAEY TE 2% AMeel He Aol 317

T

5 2 = IEEE PESC, pp. 733-738, 2005
5] o|E7], S1AFAEE, ‘W FEAF/Y SEANA
28" ggrA7) 88 =8, volb0, nod, pp.229-237,

B dFdae dx, 24REAE7|E Ags] 24 o001

=] = =] 3T [e] [e]
ng ;Ef‘ ;} zi%;‘ﬁ J;ﬂ]jja}\];:o? oﬂizéf:;? [6] FBlagbjerg, F.Lungeanu, KSkaug and M. Tonnes,

- o X ‘e=H[ e R "Two-phase induction motor drives,” IEEE IA

o B4 BAST teoz, 33 WeAl B Mogazine Juls/Aug, 2004
< o] 83k ‘A E -2 FEAET | Alzge 4 [7] Do-Hyun Jang and Duck-Yong Yoon, “Space vector
Ao wale] o] &% Aol 24 wF AF PWM technique for two-phase inverter-fed two-phase
714 g WAL 3 aFHE7S dE Wage 2 induction motors”, IEEE trans. on Ind. Appl, vol.39,
g ojlzdoz A A A 2oz WIsE F no.2, pp:542-549, Mar./April, 2003.
g3 AAo] ohd 24AM 240 E Walsls AR [8] AM. Trzynadlowsky, The field orientation principle in
Wel BAe aTsing ogdog uidAch w3 contfol o induction motors, Kluwer Academic
“SPIHE-34 FEAFS] A2 dAE ) B 2 Publishers, 1994,
Ael AFAAZ Bad e 2PANE-28 FEI
%7 AzEAAE 24 BE # Y AF AHNRE q R A
o) salAs, 29 AzdY F$ dY 294

oryge] Aestd A¥S FPT o] PAGHH, 7t 195644 8% 244 1980 sterc 7|

WM& 5, B Rspusae ofe six] 54 A B AR e

s Zei3 E(MAD. 1980 B CHEH T

FZo] AEg oA 37 o] o] x]3Fo = S5 =8 =S ™

o] ABeeld A A ANFE el R e e oot ol

o = Texas A&M Univ. Visiting Scalar. &%}
ST MI|ZER B

zarel 2

2 dTE 2005HE MUAAL H M
AP LAIY M MaT|Zol °|5t0] 0| £0f
A ATEA, BALH BASZUCH

ita]

R

[1] M. F. Rahman and L. Zhong, "A current—forced
reversible rectifier fed single-phase variable speed
induction motor drive” Conf. Rec. of IEEE PESC,
pp.114-119, 1996

[2] MBR. Correa, CB. Jacobina, AMN. Lima, and ER.C.
da Silva, “Field oriented control of a single-phase
induction motor drive”, Conf. Rec. of IEEE PESC,
pp.990-996, 1998

[3] MBR. Correa, CB. Jacobina and ER.C. da Silva,
"ector control strategies for single-induction motor
drive drive system” IEEE Trans. on Indrial
Electronics, vol51, no.5, pp.1051-1080, 2004.

[4]. V. Zadeh and S. Harooni, "Decoupling vector control
of single phase induction motor drives,” Conf. Rec. of



