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I OM TAT 
Ngay nay, su phat trien ciia ky thuat ban dan va dien tir cong suat da dan toi su phat trien manh me 
cua cac he thong truyen dgng xoay chieu. He truyen dgng xoay chieu co nhieu uu diem noi bcit 
nhu: kich thuac nhd ggn, ben bi, gia thanh lap dat va bao duijng thap. Do do trong thuc te no dang 
dugc nhieu nha nghien ciru chii lain phat trien. Mgt trong cac phuang phap dieu khien dang thu 
hilt dugc nhieu nha nghien ciiu trong ITnh vuc nay do la phuong phcip dieu khien true tiep nio men 
(DTC - Direct Torque Control). Vai viec dat dugc cac dac tinh tuyet voi, phuong phap nay da 
dem lai sir canh tranh tich cue cho cac he truyen dgng xoay chieu. Bai bao nay gioi thieu ket qua 
nghien ciru xay dung he truyen dgng dgng ca cam iing dieu khien bang phuang phap DTC. 
Til' khoa: He truyen dgng. dpng co' cam img. dieu khien hg hien ddi, dieu khien true tiep md men, 
Matlah/Simulink. 

DAT VAN DE 

Da tir lau, cac he truyen dgng mgt chieu da 
dugc sir dung nhieu trong cac irng dimg doi 
hoi chat lugng cao, boi cluing co kha nang de 
dang dat dugc m6 men yeu cau va dap irng 
toe do mgt each nhanh chong voi do chinh 
Xiic cao. Ve ban chat, m6 men d6ng co mgt 
chieu CO the dugc tao ra mgt each trirc tiep, 
nhanh cluing va thay doi don gian do no ti le 
viii dong dien pluin irng. Tuy nhien, cac he 
truyen dgng nuil chieu cfmg co mgi s6 nhuge 
diem: do lin cay ciia dgng co, chi phi bao 
duong, giii thanh dgng co,... Do do. plurong 
phcip dieu khien eac he truyen dgng xoay 
chieu Cling kh6ng ngirng dugc phat trien bai 
mong nuuin canh tranh dugc cac dac tinh 
tuyet voi ciia he Iruyen dgng mgt chieu nhu 
dap irng nhanh m6 men va do chinh xac t6c 
do cao. dong thoi van lgi dung dugc cac uu 
diem eiia d6ng co xoay chieu. 

Ngiiy nay, vcii sir phat trien manh me ciia ky 

Ihuiit bim dim. dien lu cong sual. cfmg nhu sir 

phcit trien cac phuong phap dieu khien vector 

da phan nao giiip cho cac he truyen dgng 

xoay chieu dat ducic mong niu6n tren. Mgt 
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trong cac he truyen dgng dieu khien vector 
nhu the chinh la he truyen dgng dgng co' cam 
irng dieu khien trirc ticip iii6 men (D' lC). 
Plurong phap dieu khien true tiep nio men 
(DTC) da dircTc iigliien ciru vii gioi thieu boi 
Takahashi [I.Takahashi vii T.Noguchi 1985[ 
va Depenbrock [M. Depeiibrock 1985]. 

Mo binh don gian cua be truyen dgng dgng co' 
cam irng DTC dugc bieu dien tren binh 1 [4]. 

Vcii can tnic chi g6iii cac khau so sanh Ue, 

khau uoc tinh mo men. tir tli6ng vii mgt bang 

chuyen mach loi uu thi no hoan toim don gian 

hon nhieu so voi cac be truyen dgng dieu 

khien vector khac. 

Hinh 1. Mo hinh he truyen dgng dimg ca cam 
irmi DTC 
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Trong mgt he truyen dgng dgng co cam ii'ng 
DTC, tir th6ng stator va m6 men dien tir co 
the dugc dieu khien dgc lap va true tiep bang 
each chgn trang thai chuyen mach t6i uu cho 
bg nghjch luu. Sir lira chgn dugc tao ra de ban 
che sai lech tir th6ng va m6 men trong cac dai 
tre CO do rgng tuong irng la 2Ays va 2ATe, 
nham dat dugc dap irng m6 men nhanh, giam 
tan s6 chuyen mach bg nghjch luu, giam t6n 
hao do cac song hai bac cao. 

Ngi dung co ban cua bai bao nay la gioi thieu 
ket qua xay dirng be truyen dgng dgng co cam 
ung dieu khien bang pbuong phap DTC, va 
khao sat sir anh hu6ng ciia do r6ng cac dai tre 
den he thong. 

CO SO LY THYET 

Trong nghjch luu ngu6n ap ba pha hai tang 
nhu hinh 2, xem Sk la trang thai ciia cac khoa 
nhanh k, ta co Sk c6 cac gia trj sau: 
Sk = 1: khoa tren dong, khoa duoi mo 
Sk = 0: khoa tren mo, khoa duoi dong 

Hinh 2. Mo hinh nghjch luu nguin ap ba pha 
hai tang 
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Hinh 3. Vector khong gian dien ap diu ra nghjch luu 
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Liic nay vector dien ap stator tinh theo cong 
thuc: 

i 2 4 A 

Us I"' 5 . S„+e' S, (1) 

Vai Udc la dien ap mgt chieu truoc nghjch 

luu. Tiiy theo, gia trj cua Sk ciia cac nhanh ma 

ta CO dugc cac sau vector dien ap tich cue va 

hai vector dien ap zero nhu hinh 3. 

Dieu khien tir thong stator 

Nham don gian boa, ta b6 qua dien ap roi tren 
dien tro stator, luc nay: 

= Mi 

dt (2) 

Hay: 

dip^ = u^dt ,-,, 

Trong khoang thoi gian At, voi vector dien ap 

stator la "» thi tir thong stator se thay d6i: 

Aip^^u^M 4̂̂  

Ta CO the thay rang, dien ap ra bg nghjch luu 
cap cho dgng co gay tac dgng true tiep den tir 
th6ng stator. Vi the bang each chgn trang thai 
chuyen mach thich hgp cua bg nghjch luu ta 
se CO timg buoc vector dien ap stator thich 
hgp, tir do c6 the thay d6i tir th6ng stato theo 
mong mu6n. 

Mat khac, tir th6ng stator thirc t l co thi dirge 
uoc tinh theo c6ng thirc sau: 

Trong d6 ^ ' va '* tuong img la dien ap va 
dong dien stator do dugc. 

Dieu khien mo men dien tie 

Nhin chung, trong may dien cam ung ba pha 
doi xung, mo men dien tir tire thai ti le vai 
tich vector c6 huong cua vector kh6ng gian tir 
th6ng stato va vector dong dien stator: 

3 - -
', =~P'Ps ><'• 

Trong do p la so d6i cue tir, (//, 
khong gian tir thong stato va /, 
khong gian dong dien stator. 

(6) 

la vector 

la vector 
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Qua mgt so bien d6i tir phuong trinh (5) ta co 
mgt dang khac cua mo men dien tir, [4]: 

L - -3 
'- ='^P 2 L.L.-f 

"V , ^¥, 

Hay xet ve do lon: 

2 LL-L] 
•\i//A\i//\s\ny 

(7) 

(8) 

Tir phuong trinh (7) ta thay m6 men dien tir la 
mgt ham theo sin cua goc y giira hai tir thong 
nhu hinh 4. 

• • (I 

Hinh 4. Vector khong gian ttr thong staler, tir 
Ihong rotor va dong dien stator 

Vi hang s6 thoi gian rotor eua dgng co cam 
iing la Ion nen tir th6ng rotor thay doi rat 
cham so voi tii' thong stator, co the eoi no la 
hang so. Neu ta eung giu' them dugc tir thong 
stator la hang s6 thi mo men dien tir co the 
thay d6i nhanh chong bang each thay d6i goc 
•y theo huang yeu eau (dugc xac djnh boi mo 
men dat). Ma sij' thay doi goc y co the dat 
duge bang each dat vector kh6ng gian dien ap 
salor thich hgp. Day chinh la ban chat ciia 
dieu khien true tiep m6 men. 

Bang 1. Bang chuyen mach vector dien ap bg 
nghich luu 
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Bdng chuyen mach 

Dua vao gia trj dau ra cua hai khau so sanh 
tre va vj tri ciia vector tir th6ng stator (dugc 
bieu thj bang goc a) ma vector dien ap ra toi 
uu ciia bg nghjch luu dat vao dgng co' dugc 
chgn theo bang I. 
BANG CHUYEN MACH VECTOR DIEN 
AP BO NGHICH LUU 

De xac djnh vj tri vector tir th6ng stator, 
nguai ta chia khong gian tga do thanh 6 phan 
bang nhau (sau sector) nhu hinh 5. 
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Hinh 5. Khong gian phan chia sector 

Trong do: 

-30°<a( l )<30° 

30° < a(2) < 90° 

90°<a(3)< 150° 

150°<a(4)<210° 

210°<a(5)<270° 

270° < a(6) < 330° 

Voi: 

a = Zip^ = tan" ^ -"l 

'PsJ 
(9) 

KET QUA MO PHONG 

Sir dung phan mem Matlab\Simulink va 
PLECS thuc hien mo ph6ng dieu khien DTC 
dieu khien dgng co kh6ng d6ng bg ba pha 
rotor I6ng soc voi cac th6ng so nhu bang 2. 

De kiem tra su lam viec eiia be tb6ng ta xem 
xet dgng co liic khoi dgng de dat gia trj t6c do 
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dat Wref = 180(rad/s) va luc giam toe do dat 
xu6ng Wref =100(rad/s) tai thoi diem t = 0.14s 
(hinh 6). Ta c6 the thay dap img tuyet voi d6i 
voi buoc nhay m6 men dien tir luc khoi dgng 
dgng CO' (hinh 7), m6 men dien tir dat gia trj 
dat chi sau 5ms ma kh6ng bj hien tugng vgt 16. 

Bang 2. Thong so ca 

Dap ung mi mefl dien tu tuc khoi cjong 
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Hinh 6. Toe do dgng ca 

Va tir hinh 9 ta co trong qua trinh mo phong 
thi tir thong stator da dugc giir rat t6t xung 
quanh gia trj tir th6ng dat Vrer = 0.6Wb voi dai 
tri bang ±0,012Wb. 

Tuong tu la dap img m6 men luc giam t6c 
(hinh 8), m6 men dien tii' dat gia trj dat chi 
sau 0.65ms. 
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Hinh 7. Dap umg mo men dien tu luc khoi dong 
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Hinh 8. Dap iing mo men dien tir luc giam t6c 

Dap ung bien do tu thong stator 

0.13 0.135 0.14 0.145 0.15 0.155 0.16 0.165 0.17 
Thoi gian (s) 

Hinh 9. Dap img bien do lir thong stator 

92 



Chau Tan Dire vd cs Tap chi KHOA HOC & CONG NGHE 71(9): 8 9 - 9 3 

Vi the quy tich tir thong nay co dang gan hinh 

Iron nhu 6 hinh 10. Ta thay co do nhap nh6 a 

ca m6 men dien tii' va tir th6ng stator la vi he 

th6ng da c6 sii' dung cac khau so sanh tre. Tuy 

nhien ta ciing co the thay rang su thay d6i mo 

men dien tir ciia dgng eo da kh6ng anh huong 

den til' th6ng. Vi vay he th6ng nay da dam bao 

dugc dieu khien ehinh xac va d6e lap giu'a 

momen dien tii' va tii' th6ng. 

.08 J56 ^A 02 0 02 04 06 09 1 

Hinh 10. Quy lich tii' Ihong slalor 

KET LUAN 

Qua ngi dung da neu tren, ta co khi su' dung 
phuang phap di6u khien DTC, thi m6 men 
dien tir va tii' th6ng stator ciia dgng co cam 
ung dugc dieu khien tryc tiep mgt each nhanh 
chong, chinh xac va hoan loan dgc lap voi 
nhau. Trong bai bao mgt m6 hinh m6 phong 
da dugc xay dyng de kiem ehung cho phuong 
phap nay. Tir do no da that su dem lai uu the 
cho sy canh tranh ciia he Iruyen dgng xoay 
chieu so voi m6t chieu trong cac u'ng dung 
doi hoi chat lugng cao. 
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S U M M A R Y 
DIRECT T O R Q U E CONTROL VARIABLE-FREQUENCY DRIVE 
- THREE PHASE INDUCTION MOTOR 

Chau Tan Due', Tran Xuan IVIinh^* 

flue Industrial College. 
^Thai nguyen University of Technology - TNU 

Nowadays, the development of solid-state technique and power electronics has rapidly led to the 
growth of AC drives, AC drives has many salient advantages such as small size, robust, low cost 
and maintenance. Therefore, it is focused to develop by a lot of researchers. One of the control 
methods has attracted many researchers in this field is the Direct Torque Control (DTC), With the 
achievement of great features, this method has brought positive competition to the AC drives. This 
paper introduces the result of research for building Ihe drive of induction motor controlled by 
DTC. 
Key words: Drive, induction motor, converter control. Direct Torque Control, Matlab/Simulink. 
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