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KY THUAT BIEU CHE R(1 RAC VECTOR KHONG GIAN
TRONG DIEU KHIEN TRUC TIEP MOMEN
PONG CO KHONG DONG BO BA PHA
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hitng n@m gan day nhiéu nghién clru dugc
.\' phat trién nham tim gidi phép diéu khién

nhanh, chinh x4c mémen trong van hanh
ddng co khong déng bd ba pha. Phuvong phap diéu
khién truc tlep mémen (DTC) dwoc dua ra dé dap
rng cac yéu cau trén [1], [2], [3].

Diém manh clla phwong phap DTC la ta co
thé diéu khién riéng biét tir thong va momen ma
khéng can cac cam bién do tbc do va vi tri,
khéng can dleu kh|en trwc tiép dong. Tuy nhién
do han ché vé& sb lwgng céc vector dién ap dan
ti dd thj tir théng va mémen dao déng manh vai
tin sé cao. Didu nay khién dong co lam viéc
khéng ém, tén hao tang.

Dé lam giam sv dao dong nay, giai phap dwoc
dwa ra la can tang sé lwgng vector dién ap trong

mot chu ky giup bu dién ap chinh xac hon. Khi do

tlr thong va mémen sé dugc diéu khién chinh xac
hon. Phucmg phap nay dwoc goi la phwong phap
didu ché vector khéng gian - Space Vector Modulation
(SVM), tuy nhién kéo theo d6 la sy phirc tap cla
mach diéu khién. D& dung hoa g:ua muc tieu diéu
khién va sy phwc tap clla mach diéu khién phuong
phap diéu ché roi rac vector khéng gian (DSVM)
dwoc lya chon. DSVM sir dung phuwong phap SVM
nhung cung khong lam tang nhiéu d6 phtrc tap clia
mach diéu khién [4], [5].

1. Anh hwéng clia téc dd va dién ap stator
t&i mémen
Theo [3] cac phwong trinh dong co trén toa do
khéng gian twa theo vector dién ap stator la:
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L, la ty cdm cla day quéan stator, rotor; Lo 1a hé
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cam cla day quén stator va rotor; i, is [ dong dién
rotor va stator; o, 1a van toc goc rotor.
Biéu thirc mémen dién tir:

M —pﬁ(\us-jwr)- 3)

Vi p 1a sb cap cuc tir va o=(1-Lo%/LsLy). Ky hiéu 1
tich v6 hwéng cla hai vector. jy, la vector nhan
dwoc khi quay v, goc 90° ngugc chiéu kim dong
hé. Thay o va dat ts=L¢/r; t=LJr, vao (1), (2) ta cé:

dyg | [_ 1 Lo | _

dt |_ frs oleT, {ws}[g}gs_ (4)
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Phwong trinh (3) cho thdy d6 Ién cia mémen phuy
thudc vao goc léch gitra , va V,. Thém vao do,
cac phuong trinh (1), (2) dwa ra mdi lién hé gitra hai
vector tr thong \p_s va l]l_r béng phuong trinh:

®)

Viét (5) dwéi dang réi rac voi dit=At rat nhd,
chung ta cé:

i = 1 1
Wi =Wsy _BT_S

— — . 1 - Ly
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_Phuong trinh (6) cho thay tir thong stator thay
doi tay tr}uéc vao vector dién ap stator nao duogc
chon. Néu ta bd qua tw tac dong cua dién tr&
stator, lu¢c d6 1s=L¢/rs—c phuong trinh (6) co dang:
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Phuong trinh (8) chi ra réng bién thién tir théng

stator Ay, =y, -V,

vector dlen ap stator dwgc chon U va co gia tri ty

ciing chiéu véi chiéu cla

I& thuan v&i At va

Ta Vlet' lai biéu thwc tinh mémen dién tlr dang
réi rac xuat phat tu (3):

Lo —
oL, (w5k+1 Wrica ) )

Thay (6), (7) vao (9) va bd di cac thanh phan vé
ciing bé chira (At)? ta c6 duoc gia tri mémen dién
tr tai thoi diém (k+1) nhw sau:

Mg41 =

Mk+1 =Mk +AMK1 +AMk2. (10)
Voi: AMyq _-Mk[i+iJE. (1)
T Te, B
M [ ; - \=
&M = Do —iom s, Jivn bt 12

Phwong trinh (11) cho thdy dién tr& stator va
rotor lam suy giam gia tri tuyét déi cia mémen dlen
tlr. AMyq ty 1€ thuén vai gia tri mémen & thoi diém t,
nhwng khdng phu thudc vao vector dign ap stator

dugc chon U, ciing nhu tbc do clia ddng co wmk
tai thoi diém do. '
Phwong trinh (12) chi ra anh hwdng cla vector

dién 4p tac dung U, t6i sy thay ddi gia ti

moémen dién tlr. V&i mét vector qién ap nhat dinh,
AMy, cho thay dnh huéng cla toc dd dong co toi
mémen qua sirc dién dong cam ('ng OmkYsk-

nam trén truc d
clia hé toa do (d-q). Goc tao béi hai vector tir thong
v, va V. xac dinh b&di mémen My nhw H.1.

Gia sl vector tr thong stator v

H.1. Swr bién thién ctia AMj;
R6 rang AM=0 chi khi 2 vector jy, va

(ﬁsk — 0, st) vudng goc véi nhau, khi 6 vector

(ﬁsk _](Dmklusk) ¢& phuong trung véi phwong cla
vector v, . c6 gc tai O, ta
thay ‘tap hop cac dau mut cua nhirng vector

USk lam cho vector (Usk _](Dmk\ps ) c6 phuwong

Vi vector dién ap U

trung véi phwong cla vector \yr (dwong thédng a)

la mot duwong thang c6 phuong trung v&i phuwong
cla duwong thang a va cit tryc g & tung dd

@, .\\psk

cham dbt dai dién cho quy tich vector dién ap
stator (rng v&i mot gia tri cu thé cla AM,.

- dwong thang b (H.1). M&i dwang théng

H.2. Khi vector dién &p nam trén b

Néu dau mut vector dién ap nam phla trén
dwong thang B thi géc tao b&i hai vector J\|Jr va

(Us, - o, W, ) b& hon 90°1am cho AM>0 (H.2)

dan toi Mkﬂ tdng. Nguoc lai néu dau mat vector
dién ap nam dwéi dudng thdng b sé cho két qua
AMK2<O va 1am giam mémen. Tl nhan xét trén ta
thdy rang c6 nhirng vector dién ap stator c6 thé
lam tang gia tri mémen khi rotor & toc do thap (omk
nhé) va lam giam gia tri mémen khi rotor dang
quay & toéc do cao (omk I&n). Diéu nay can duoc -
xem xét t&i khi ta dwa ra chién lwoc lwa chon
vector dién ap.

Thém vao dé, cling tr H.1 va H.2 ta thay hai
vector dién ap cung bién d¢ nhung nguoc chleu
gay ra nhitrng bién thién mémen co tri tuyet ddi gan
nhau & toéc do thdp nhung sai khac 16n & tbc dd
cao.

2. Xay dwng Bang déng céat dwa trén kj
thuat DSVM

Trong phan nay ta di xay dwng Bang déng cét
theo k§ thuat DSVM cho cau tric DTC. Sw khac
biét 1a & chd: mdt vector dién ap trong phuwong
phap DSVM cé thé duwgc tong hop ttr cac vector co
ban cla phwong phap DTC cd dién, Khi do ta sé
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tinh toan vector dién ap thich hop hon. Piéu dé c6
nghta, trong mét chu ky cé thé co6 nhiéu vector co
ban duoc chon.

So lwgng vector dién ap duoc tao ra phy thuge
vao sb khoang thdi gian phan chia tir mét chu ky. Sé
lwgng vector dién ap cang nhiéu thi dap tng momen
va tir thdng cang chinh xae. Tuy nhién, khi s6 luwong
vector dién ap nhiéu s& kéo Bang dong cat phirc tap
hon, mach diéu khién sé phtrc tap hon. Giai phap
hop ly 14 dung hoa gitra yéu cau vé 3o dao dong cta
mémen va tr théng véi dé phirc tap clia mach diéu
khién. Theo thuc nghlem mQt chu ky diéu khién
dwoc chia lam ba la gidi phap téi wu [4].

A

vs oo _-‘-665.__ e :
H.3. Ky thuat DSVM
khi chu ky diéu khién dugc chia ba

Phurong phap DSVM vai méi chu ky chia lam ba
khoang béng nhau, 19 vector dién ap co6 thé dwoc

st dung (H.3). Vi dy, ky hiéu “332" 1a vector dién-

ap tong hop tlr cac vector dién ap Vs, Vs va Vv, ung
v&i mbi khodng thoi gian bang 1/3 chu ky. Chién
lwgre lwa chon vector dién ap co thé s dung ca 19
vector dién 4p. Viéc lira chon vector phu thuoc nhiéu
va0 strc dién dong oms. Ngudi ta dung ty sé
mmk ka

OrefWref )

@& phan biét téc do dong co dang la thap, trung
binh hay cao, wrer, Wret thir tu 12 tdc @6 va tir thong
stator dinh mdrc clia déng co (H.4).

A= (13)

H.4. Truc phén chia cép téc do

Ta dung A va dau ra bd diéu khién mémen
(H.5.a), tir théng (H.5.b) 1am co s& xay dung Bang
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dong cét. Trong pham vi bai bao nay, cac tac gia
dwa ra bén bang cho tredng hgp ddng ce quay
ngwoc chiéu kim ddng hé (Bang 1+4).

Van v6i gid thiét rdng vector tir théng stator
dang nam & sector 1 trong hé toa do (d-q), khi do,

do U, som hon y, mot géc 90° nén U,

nam glua 2 vecto dién ap V; va Vj (H.6). :

Gia str dong co dang quay nguoc chneu Kim
ddng hd véi van téc 16n va co nhu cau téng
mémen.

Trong treéng hgp nay, dwong thang in dam ¢
H.6 lién quan t&i trang thai téc do cao cla déng co
va bdn vector c6 thé dugc st dung la “333", "3327,
‘223" va "222".

Tuy thude vao nhu cdu ting hay gidm twr thong
ma hai vector dau hay hai vector sau sé dugc
chon. Vi dy, @& giam tr théng ta cé thé chon vector
dién &p 1a “333" va “332" twong (rng khi tir thong
dang ném trong sector 1* va 1°.
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H 5 b Ha: cap S0 sanh tw thong

- H.6. Vector dién ap duoc chon
khi tir théng stator & sector 1
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Bang 1. Téc dé thép: sector 1+ va 1- Béng 3. Téc d6 cao: sector 1+

rr——— e T

Bang 2. Téc dé trung binh: sector 1+ va 1- Béng 4. Téc do cao: sector 1-

H.8. Dép tng toc dq"): a- Ph&*o'ng bhép DTC kmh': :
dién; b - Phurong phép DSVM-DTC.

H.9. Quy dao tir thong stator
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H.10. Bap trng mdémen

3. M6 phong va két qua

Céu truc diéu khién theo phuong phap DSVM-
DTC dwa ra trén H.7 cho déng co khéng déng bd
ba pha v&i théng sé déng co: P=4200 W,
Usn=220V, fsm=50 Hz; R=0.51Q; L=0. 0022H
R=0.42Q, L,=0.0022H; L,=0.056H; J=0.05 kgm
Ngm=1420 vong/phut; p=2 cap cuc; Wstator=0.56 Wh.

Ta thdy & H.8 dap tng téc dd cla hai phuong
phap twong déi giéng nhau. Dap (ng tir thong
stator va mémen dién tir trén H.9 va H.10 cho thay
phwong phap DSVM-DTC cé chét lwgng t6t hon.
& H.9, tir thdng stator trong cAu truc DTC kinh dién
khong tron, c6 dinh nhon tai cac thei diém chuyén

mach cla vector dién ap, trong khi do v&i ky thudt

DSVM-DTC Ilvgng bu dién ap chinh xac hon nén
khéng gay cac dinh nhen. Bap &rng mémen dién tlr
trén H.10 cho ta thdy phwong phap DSVM-DTC c6
dap ¢rng mémen chinh xac hon, khéng dap mach
manh nhw phwong phap DTC kinh dién.0)
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SUMMARY

The paper introduces the study results
processing technology for antimony ore in

he Coc Lung, Dé Tham,Trang Binh and
Hoa Tham, Binh Gia, Lang Son zone with
content Sb=4.85 %. '




