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I\ I h*ng nim gAn d6y nhi6u nghiCn cuu duqc
l\l pnat triCn nham tim gi6i phirp diCu khiCn
I I nhanh, chinh xec mdmen trong vQn hdnh
dong co kh6ng d6ng bO ba pha. Phuong ph6p- tti6u
fnie-n trrrc ti6[ mOmen (DTC) duEc dua ra ct6 ddp
Ong c6c y6u cAu trCn [1], [2], [3].

Di6m mqnh crla phuong ph6p DTC ld ta c6
tn6 Oieu khien riCng biet t& th6ng. va m6men ma
kh6ng cAn czrc cih bi6n do t5c dO vd vi tri,
kh6ng cAn di6u khi6n truc ti6p ddng. Tuy nhi6n
do hin ch6 v6 s6 luEng c6c vector diQn 6p d5n
toi dd thi tir thong vd momen dao dQng m?nh vdi
tAn s6 cao. oi6u nay khicn dOng co lirm viQc

khong Cm, t6n hao ting.
DC lam giam s\r dao clQng niy, giii ph6p duEc

dua ra la cAn ting s6 luqng vector diQn 6p trong

mot chu ki' gitlp bU dien 6p chinh xac hon. Khi tl6
tu th6ng va m6men sE duqc di6u khi6n chinh x6c
hon. Phuong ph6p nay duqc gai ld phuong ph6p

di6u ch6 vector kh6ng gian - Space Vector Modulation

(SVM), tuy nhien k6-o theo d6 ld su phoc tap cia
mach tti6u khiCn. Oe dung hda gi0a mq-c ti6u di6u

khi6n vd sqr ph0c tap c&a mach tli6u khi€n phuong
ph6p di6u ch6 rdi rac vector kh6ng gian (DSVM)

duqc lua chan. DSVM s0 dqng phuong phap SVM
nhung c0ng kh6ng lam tdng nhi6u dO phrlc tap crla
mach didu khi6n [al, tsl.

1. Anh hu&ng c&a tiSc dQ vi ttiQn 6p stator
t6i m6men

Theo [3] c6c phuong trinh dQng co trCn tQa d0
kh6ng gian tua theo vector diQn ep stator la:

U. =r"i"*$,U, =r,ir.+ "(1)

[s = Lsis + Lsir;Vr = Lrir + Lofs e)
VOi r", rr lA disn trd dAy quAn stator va rotor; L",

L, ld tu-cim cia ddy qu6n stator, rotor; Lo la h6

cim c0a diy quSn stator va rotor; ir, is lir ddng cliQn

rotor va stator; o, ld v6n t6c g6c rotor.

Bieu th*c m6men alien tir:

'=o#fu. i*.') (3)

Voi p ld s6 c{p cgc ttr vd o=(t-h?L.L). Kf hiQu h
tich v6 huong crla hai vector. j[ ld veaor nhQn

dugc khi quay'\r, g6c 900 nguqc chi6u kim cl6ng

h6. Thay o va dat t.=L"/r"; r.L/r, vdo (1), (2) ta c6:
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Phuong trinh (3) cho thay dO l6n cria m6men phgr

thuOc vdro g6c lQch giira ty, vtr \y,. ThCm vao d6,

cac phuong trinh (1), (2) Clua ra m6i liCn hC gioa hai

vector tir th6ng V, va V, bing fhuong trinh:

*.(;-'")',=rS'. (5)

ViCt (5) du6i dang rdi rac vOi dt=At r6t nh6,
ch0ng ta c6:

- ( r\ - L
["**, =.r,"*[1-]]l0n oi1-ot*U.*. (6)

*--, =**1,.[,* -rl)^1.*- o$o, ,r,
Phuong trinh (6) cho thSy tir th6ng siator thay

d6i tuy thuoc vao vector dien ap stator ndo duEc
chQn. NEu ta b6 qua tu tec dQng crla alien trO
stator, loc tl6 t"=Lr/r.-+o phuong trinh (6) c6 dang:

q's**., =tl'sa +l+1at (8)
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tinh to6n vector di€n ep thich hqp hon- Di6u d6 c6
nghTa, trong mot chu ki,c6 the c6 nhi6u vector co
ban duqc chen.

56 lugng vector dien 5p duqc tao ra phu thuoc
vao s6 khoang thdi gian phdn chia tu mot chu ki'. S0
luqng vector dien 6p cdrng nhi6u thi dap Ong m6men
va tu thOng cdng chinh x6,c. Tuy nhi6n, khi s6 luqng
vector dien 5p nhi6u se k6o Bdng d6ng cet ph0c tap
hon, mach tli6u khi6n se phoc tgP hon. Gidi phap
hgp l! ld dung hda gioa yeu cau v6 00 dao along cta
m6mln va trthong vdi o9 pnuc tap cria m.?ch di6u
khi6n. Theo thuc nghiem mot chu k!' di6u khi6n
duqc chia ldm ba ti gidi phap t6i uu t4l.

 

tl5ng cit. Trong pham vi bdi b6o niy, c6c t5c Aid
dua ra b6n bAng cho trudng hqp along co quay
nguEc chi6u kim d6ng hd (Bang 1+4).

V5n voi gi6 thiet rang vector tD th6ng stator
ttang nim d sector 1 trong hC tea d0 (d-q), khi d6,

do U". sdm hon y"" m0t g6c 900 n6n U"*

ndm gi0a 2 vecto tliQn 5p V2 vA V3 (H.6).
Gid s0 dQng co arang quay nguqc chi6u kim

ddng h6 v6i v{n t6c ldn vi c6 nhu ciu tdng
m6me n.

Trong trudng hgp ndry, dudng thing in dflm d
H.6 lien quan toi trang th5i t6c d0 cao coa dong co
vi b6n vector c6 th6 dugc sO dr,rng la'333", "332',
"223" vit "222" .

Tiy thuQc vdo.nhu ciu tiing hay gidm tu th6ng
ma hai vector dAu hay hai vector sau s6 tluEc
chqn. Vi du, dE gidm ttr thOng ta c6 th6 chon vector
dien ep la'333'vd'332'tuong ong khi tit th6ng
dang nim trong sector 1* vd '1'.
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H.3. Ki thuat DSVM
khi chu k'! ddu khi6n duqc chia ba

Phuong phap DSVM vdi m6i chu ki, chia lam ba
khodng bing nhau, 19 vector dien ap c6 the duqc
srl dqng (H.3). Vi du, kV hieu "332" ld vector dien
6p t6ng hqp ti cac vector dien dp Vs, Vs va V2 ung
voi m6i khoang thoi gian bing 1/3 chu kj,. Chi6n
luqc lqa chQn vector diQn 5p c6 th6 s0 dpng ci 19

vector dien 5p. ViQc lya chQn vector phu thuoc nhieu

vao s0c dien dQng omk,.lrsk. Ngudi ta dtng ti s6

1='.rv",t (13)
orefVref

d6 phAn biet t6c d9 dong co dang ld th5p, trung
binh hay c?o, orer, V."r thr? tU la t6c d0 va ti, th6ng
stator dinh mr.?c cta clQng co (H.4).
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H.10. Ddp hng mdmen

3. M6 ph6ng vd kiSt qui
C5u tr0c di6u khi6n theo phuong ph6p DSVM-

DTC dua ra tren H.7 ch.o dong co kh6ng d6ng b0
ba pha voi th6ng s6 dong co: P=4200 W;
Uo^=220Y, fo,=50 Hz; R"=0.51Q; L"=0.0022H;
R,=0.42O, L,=0.0022H; Lo=0.056H; J=0.05 kgm2;

nan=1420 vdng/ph[t; p=2 cAp c!rc; Y5661=0.56 Wb.
Ta thay d H.8 al6p t?ng t6c dO cOa hai phuong

phap tuong O6i gi6ng nhau. Dap Ong tu th6ng
stator va mOmen dien tu trCn H.9 vd H.10 cho th5y
phuong phap DSVM-DTC c6 ch6t lrpqng t6t hon.
O H.9, tu thong stator trong c6u trric DTC kinh di6n
kh6ng trdn, c6 dinh nhgn t?i cac thoi di6m chuy6n
m?ch crla vector dien 5p, trong khi d6 vdi ky thuat
DSVM-DTC luong br:r dien 6p chinh xac hon nen
khdng gay cac dinh nhon. Dep Ong m6men dien tir
tr6n H.10 cho ta thSy phuong phap DSVM-DTC c6
dap ung momen chlnh x6c hon, kh6ng dap mach
manh nhu phuong ph6p DTC kinh di6n.D
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SUMMARY

The paper int.oduces the study results
processing technology for antimony ore in
the C6c Lnng, DG Tham,Trang Dinh and
Hoa Th5m, Binh Gia, L?ng Son zone with
content Sb=4.85 %.

SUMMARY

The Direct Torque Control technique
(DTC) driving asynchronous electrical
machines has been developed for
applications which demand high excited
torque supplied by the same source. The
low number of voltage vectors which can be
applied to the machines using basic DTC
scheme may cause undesired torque and
current ripple. ln this paper, the authors
present a technique using dascrele space
vector modulation used in the DTC scheme
for an asynchronous electrical machine with
a larger number of selected voltage vectors.
The results will be verified by a simulation
model based on [Vlatlab-Simulink software.
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