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Tom tit: Pong co dién khéng dong bé ba pha dwoc sir dung réng rai trong cong nghiép. Bén
canh dé, nghién ciru vé diéu khién véc to dong co khéng dong b ciing nhw dnh hweng cua cac tham
o déng co dén bé diéu khién nay la mét phan quan trong trong nghién cizu veé truyén déng dong co
xoay chiéu. Do dé, viéc mé hinh héa dong co c6 y nghia trong linh vuc truyén dong dong co xoay
chieu. Bai b4o nay mé ta mgt md hinh téng quat cia déng co khéng dong bé ba pha va mé phéong si
dung Matlab/Simulink. Chi tiét xay dung cua cac mo hinh phy khdc nhau cho déng co khéng dong bg
da dueoc chi ra. Mgt dong co ¢é cong sudt 2HP dwoc dwa ra dé md phong kiém chitng mé hinh da xdy
dung.
Tir khoa: Péng co khéng dong bg, Matlab/Simulink, mé hinh todn déng co khéng dong bé.
Chi sé phan logi: 2.1
Abstract: Three-phase induction motors have been widely used in industry. In addition, the study
of induction motor vector control as well as the influence of induction motor parameters on induction
motor controller is an important part of the research on AC motor drive. Therefore, modeling of
induction motor is significant in the AC motor drive. This paper describes a generalized model of the
three-phase induction motor and its computer simulation using Matlab/Simulink. Constructional
details of various sub-models for the induction motor are given and their implementation in simulink
is outlined. Direct-online starting of a 2 HP induction motor is studied using the simulation model.
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Classification number: 2.1

1. Giéi thigu

Viéc mo hinh hoa va mé phong dong co
khong ddng bo ba pha dic biét quan trong
bai trong qué trinh lam viéc cua dong co, cac
tham s6 nhu dién tro roto va stato ludn thay
d6i, do d6 anh hudng dén céc tham sé khac
cia dong co nhu: Dong dién, dién ap, mo
men dién tir va tbc do cua dong co. Mit khac
viéc mo hinh hoa dong co ciing rat can thiét
cho nghién ciu diéu khién véc to dong co
khong dong bo.

Mot phuong phédp mé hinh héa dong co
khong ddng bo ba pha di duogc thyc hién [1].
Bai b&o nay gidi thiéu mot phwong phap mo
hinh héa dong co khong dong bo ba pha.
Phan 3 la cac két qua mé phong su dung
phan mém Matlab/ Simulink. Cudi cung,
phan 4 1a két luan va cac huéng phat trién
tiép theo cua nghién cau nay.

2. Mé hinh dgng luc tong quét cia
dong co khong dong b ba pha

Mot md hinh dong luc tong quat cua
dong co khong dong bo bao gom:

- Mot mo hinh chuyén doi h¢ truc toa do
tir ba pha - hai truc dg gan véi stato (con goi
Ia bién doi Clark);

- M6 hinh tinh toan tir thdng stato va ro
to trong hé toa d6 d - g gan vai stato;

- M6 hinh tinh todn dong dién stato va ro
to trén hé truc d/g gan vai stato;

- M6 hinh tinh toan dong dién abc;

- Mot mé hinh md men dé tinh toan mo
men dién tur;

- M6t mé hinh co dé tinh toan téc do ro
to.

2.1. M0 hinh chuyén d6i Vanc sang
Vdq 94N véi stato
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Bién dbi dién ap ba pha sang 2 truc d - g O day Vsa, Vsb, va Vi 1a dién ap ba pha
gan vé6i stato dwoc hoadn tat st dung theo stato, trong khi d6 Vs va Vg 12 cac thanh
phuong trinh dudi day (bién d6i Clark thuan)  phan doc truc va ngang truc cua véc to dién
[1].[2]: ap stato V.

=— V, | (1)
3| . .21 . An
sin0 sm(?) sm(?) V.

SC

27 4t
cosO cos(=—) cos(—) || Ve
{Vsd] 2 (5) cosl5)
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Hinh 1. M6 hinh dién ap ba phasang 2 trucd - q gdn Véi stato cia mét dong co
khong dong bg thuc hién trong Simulink.

2.2. M0 hinh tinh toan tir théng trong Bién d6i hé phuong trinh (2), ta cé:
hé toa do ?/q gan vm\stato ¥, = J'(Vsd_ R.i_,)dt
Tu thdng stato va roto trong hé toa do _
d/q gan véi stato dugc tinh toan nhu sau: Y, = _[ (V—Rig) dt
Tur hé phuong trinh dién ap [2]: ) (3)
g W= [ (-0, %  —R,i)dt
V, = a, +R.i,
*TTgr e @ W= [ (0%, —R,i,)dt
0-T¥ R T 4o, X))
dt
a B g
p Integratos

shisg
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Hinh 2. M6 hinh tinh todn tir thong trong hé d/q tinh thuc hién trong Simulink.
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2.3. M6 hinh tinh toan dong dién trong
hé toa dd d/q gan véi stato

’ Ké thira phuong trinh cua md hinh tham
chiéu [3]:

L . .
lPrd :L_r[J‘(Vsd_Rs Isd)dt_lesd}
” @
» [ (V= R,ig)dt- L, |
Ta cO thé viét (4) thanh phwong trinh
nhu sau:

¥, =

IR CAL TSN RNC
Trong do:

: L2 :
L, =LS—L—m=GLS: bién cam qua do
2

cua stato, véi c=1——2—.

L.L,
T (2) ta c6 duoc:
d¥Y, — _ -
S =V —R.i 6
dt S S’S ( )
Thay (6) vao (5):
— Lo -
¥ = » [ ¥, - L] ©)

Tu (7) ta suy ra dugc hé phuong trinh
cho md hinh dong di¢n stato:

. L, 1

Iy = (lPsd _L_rLPrd)'L_'S (8)
_— L, 1

Isq = (\Psq _L_rlPrq)'L_'s
Tuong tu, tur [2] da co hé:

¥, =L, + L,

e T hbk Tl ©)
Y. =L +L,I

Bién d6i hé phuong trinh (9) ta duoc:

. L 1
ly=Y,—Y¥Y,)—

rd ( rd LS sd) Lr (10)
. L, 1
=¥l
Trong do:

2
L, =Lr—%:ch: Pién cam qua do

cua roto.

Két hop hé phuong trinh (8) va (10) ta
duoc h¢ phuong trinh md td mo hinh dong
dién dong co khong dong bo trong hé toa do
d/q gan vai stato nhu sau:

. L1
Isd :(qjsd _L_ rd)'L_'
. L1
r S 11
L 1 (11)
I Z(‘Prd—l_— sd)L_'
. L1
o= =T Vel

2.4. Mo hinh tinh toan dong dién abc
Str dung bién d6i Clark nguoc [2] ta co:

_ 1 0
1
; i
i, =2 -2 "ER (12)
Cs 22 |l
R R
2 2

2.5. Md hinh_m(‘) men

Ké thira hwong trinh tinh mé men dién tir
cua dong co tr [2]:

Te :37p|-m(irdisq _irqisd) (13)
p: Sb d6i cuc.
2.6. M6 hinh co [2]
Tt phuong trinh:
do
J—=T, -T 14
pranliit (14)
T,-T,
= =|——=dt 15
=] (15)

3. Két qua mo phéng
Phan mém Matlab/Simulink duoc sir dung
dé mod phong mé hinh dong co khong dong
bo ba pha. Cac théng sé dong co duoc st
dung cho qua trinh m6é phéng nhu trén
bangl.
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Hinh 3. M6 hinh tinh todn dong dién trong hé d/q tinh thuc

hi¢n trong Simulink
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Hinh 4. M6 hinh tinh toan dong dién trong hé
toa d¢ abc thuc hién trong Simulink.

Hinh 5. M6 hinh tinh todn dong dién trong hé d/q tinh thuc hién trong Simulink.
Bdng 1. Thong sé ciia déng co mé phong.

TT Théng sb Gia tri
1 Cong suat dinh muc (P, ) 2hp
2 bién 4p dinh muc (E,) 220V
3 Dong dién dinh mirc (1) 4A
4 Tan s6 dinh mirc ( f ) 50Hz
5 bién tro stato (R;) 100
6 Pién tro rd to (R ) 6,3Q
7 bién cam stato (L) 0,46H
8 biéncamroto (L, ) 0,46H
9 H6 cam (L) 0,42H
10 | M6 men quan tinh (J) 0,03kgm?
11| Séeuc(p) 4
13 | Mo men tai (M) 4.5Nm

Sau mot s6 phép thir véi cac gia tri khac
nhau cua khoang thoi gian ldy mau, gié tri
cudi cung duoc chon 1a 0,00001 gidy. Khi két
thiic qua trinh md phong ta thu duoc két qua

roto thay di tir 6.3Q+10.3Q (hinh 6, 7, 8, 9).
Ta nhan thdy rang: Ca dong dién, m6é men
dién tir va toc do6 dong co déu thay doi tai
thoi diém dién tré stato va roto bién thién.

nhu sau: Gia thiét trong qua trinh 1am viéc
dién tro stato thay doi tur 10Q+14Q; dién tro



43
TAP CHi KHOA HOC CONG NGHE GIAO THONG VAN TAI, SO 29-08/2018

md hinh héa dong co khong dong bd ba pha
vai nguon cap ba pha dién &p hinh sin. Cac

su thay d6i cac tham s6 dong co trong qua
trinh lam viéc dén cac phuong phap diéu
khién véc to dong co khong dong boU

10
16
14 8
12
E
g 0 & L
B
- 4
4 2
2
, . X . . ) X
0.5 1 15 2 25 3 05 1 18 2 25 3
Giay Giay
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Hinh 10. M6 men dién tu. Hinh 11. Téc d@é ciia dong co.
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