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TOM TAT

Nudc ta hién nay dang trong qua trinh cong nghiép hod, hién dai hod. Vi thé, ty dong hoa
dong vai tro quan trong, tw dong hod gilip tang nang sudt, ting do chinh xéac va do dé tang hiéu qua
qué trinh san xuat. Viéc diéu khién dong co theo nguyén 1y dinh hudng tir truong c¢6 nhiéu phuong
phép khac nhau nhu: Dinh hudng tir thong roto, dinh hudng tir thong stator, dinh hudng tir thong
khe ho khong khi. Trong do viée diéu khién tir théng roto (FOC) don gian va dugc st dung rong
rai. Nguyén ly diéu khién dinh huong theo vecto tir thong dya trén phuong phap phén tach phi
tuyen dugc su dung trong diéu khién cac hé thong phi tuyén. Ban chit cua phuong phap nay la
diéu khién cac bién di chon sao cho chung luén bang khong. Nhu vy mé hinh toan hoc sé trd nén
don gian hon vi c6 thé loai bé mét s nhanh trong mé hinh téng quat.

Tir khéa: diéu khién tir théng roto (FOC), dong co khéng dong bé, diéu khién toc dg, FOC, md

hinh dong co.

DAT VAN BE

Pong co KPB 1a ddi tuong phi tuyén kha
phitc tap voi nhiéu dau vao, nhiéu dau ra.
Trong cac cach mé ta toan hoc dong co KPB,
md hinh trang thai c¢6 nhimg wu thé ndi bat
nhu cung cdp cho ta hiéu biét chi tiét vé ban
chat bén trong cua dbi tuong ciing nhu 1a co
s¢ thuan loi dé thiét ké cc khau diéu chinh,
quan sat. Viéc tng dung bo diéu khién tua tir
thong rotor voi muc dich la dé hée théng dat
duoc su On dinh nhanh va sai 1éch bam nho
v6i su bién d6i tham sb dong co, tham sb tai
cling nhu nhiéu bén ngoai tic dong.

MO HINH DONG CO KHONG PONG BO
BA PHA

Biéu dién vector khong gian cho cic dai
lwgng ba pha

Trong mit phang cat ngang truc dong co,
dong co khong dong bd co 3 cudn day léch
nhau mot goc 120°. Néu trén mit cit do ta
thiét 1ap mot hé toa do phirc véi truc 4o di qua
truc cuon didy pha A cia dong co, ta dinh
nghia vecto khong gian cho dién ap stator [2].
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Theo cong thirc (1), vector us(t) la vector cd
modul khong d6i quay trén miat phang phirc
v6i toe d6 goc me= 2nfs va tao véi truc thuc
mot goc pha y= ot .
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Hinh 2. H¢ toa dé stator (a-p)
Vector khong gian dién ap stator c6 modul la
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va quay trong mit phang phtc v6i toc do
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goc ms va tao voi truc cudn day A mot goc .
dat tén truc cudn day A la truc thyc a va truc
vong gbéc voi nd 1a truc ao PB. Khi do ta co
duogc hé toa d6 1a hé toa dd cb dinh stator (a-
B) va cac vector khong gian co thé mo ta
thong qua 2 thanh phén la truc thuc va truc ao.

1 1
usﬂ = ﬁ (u.m + 2u.vb) = ﬁ (usb - urc

Hé truc toa dd cd dinh stator (d-q).

Vector khong gian dién ap stator c6 modul 1a
lu 5 | va quay trong mit phing phirc v6i toe do
g0c s va tao véi truc cudn day A mot goc .
dat tén truc cudn day A la truc thuc a va truc
vong gdc voi no 1a truc ao f.
Trong mit phing cta hé toa do (a-p) ta xét
thém mot hé toa do thir hai c6 truc hoanh d va
truc tung q, hé toa do nay quay vdi toc do
ddng bo va c6 chung diém gdc va nam léch di
mot goc B so vai hé toa do stator [1].
Khi d6 s ton tai hai toa d va mot vector khéng
gian c6 thé biéu dién trén hai toa do nay.
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Hinh 3. Mdi lién hé giita hé toa dg (o-f) va hé (d-q)
Pat vector U s trong hé toa do truc giao (d,q)
quay véi toc do dong bd o=2nf/p,.

Usg = |Hs|CDSEHsu — 6] (2)
Usqr = |Es|51n(ﬁ}su —6;)

Phuong trinh dién &p va tur thong cua dong co
khéong dong bo trén hé dq [3].

- dq"sd
Usd = Rslsd + dt ‘:"Js q"sq
. d¥q
Usq Rs"sq dt sd
’ o A a ’
u rd R rlpa + dt - ws!ip rq (3)
r
. " dw’,.
Ur'q R:I"I'rq+ dt +C'Uslq"rd

Trong do wg = s - pyo 12 tdc do truot cua
dong co, Iy, isq |2 dong dién stator hé toa do cb
dinh stator, i, iq 1a dong di¢n rotor h¢ toa do )
dinh startor.
Phuong trinh tir thong:

ilusd = Lsisd + Lmi;rd

ilusq = lerq + Lmlrsq
ilwrd = erirrd + Lmisd

r : o
Iprq - Lmlsq'l_ L rqu

Piéu khién vector twa tir thong rotor FOC
Trong khong gian d,q tua tir thong rotor, cac
dai lugng dién tir bién thién cham va c6 thé
coi la cac dai lugng 1 chiéu [1] .

Y= l//rz'l—rird'H—rairq (4)

S”rq: Oz'Lrirq+Lmisq
Tur d6 c6 thé tinh duoc:

isq= Lro—irq/LM (5)
Tir d6 ta thdy rang dong dién rotor trén truc oq
nguogc chiéu voi dong dién tir hoa va L, <<
Lm nén gan dung c6 thé coi i4=0.
Phuong trinh dién ap rotor trén truc od:

0= - Rirgtsy; (6)
Suyra: W=Lwmisa/(1+sT))
Nhu véy trong ché do xac 1ap co thé coi i,y =0 va
ta c6 md hinh gan ding cta dong co khong
dong bo trong h¢ toa do dq quay dong bo tua tir
thong rotor. Bién d6i so d6 dong co khong dong
bd trén hé dq thanh mo hinh twong duong:

U.a 1/R, i Lm

Hir]h 4. Mé hinh gan ding ciia déng co khong
dong bg trong hé truc dq twa tir thong rotor
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B0 diéu khién dong dién riéng ré c6 tach kénh  Pién trd rotor R, = 2.0 (Q)
bién cam stator L= 0.1335 (H)

o — e Dién cam rotor L, = 0.139 (H)
? Dién cam hd cam L, = 0.1335 (H)
. ién cam ho cam L, = 0.
e 1™ | > Moment quan tinh J = 0.11 (kg.m?)
S ddicucp=3
., I_I ¥
% L= ] Dién cam tiéu tan stator Los = 0.0041 (H)
e - I =1 . bién cam tiéu tan roto Lor = 0.0055 (H)
- — ’y Toc d6 roto:  ® = 96.33 (rad/s)
N s = 104.67 (rad/s)
y B

Hinh 5. M6 hinh b6 didu khién dong dién ¢6 bi Mbmen dinh mirc: Mdm = 52_(Nm)
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Vi cac bd diéu khién ¢ dang: SR H_l S L :J‘ \
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22 2T Kn K; nm( STnm) (2.17)
R.. — @sks Hinh 7. M6 hinh déng co diéu khién vector tiyra tir
12 7 KKy ) ) thdng rotor (2.18)
@eLnm Keét qua mé phong
Ry = + Pong co khi khéi dong khong tai:
KiKni AT (2.19)
R, — @i Dap ung ctia dong co:
b K +1t=0—20.4(s): Mc =0;
Thiét ké bo diéu khién tir thong: +t=0-0.4 (s): ®_ref =90 (rad/s)
i Ly G +t=0—=20.4(s): y,_ref=1.2
1+ sT, 1 T T T
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Hinh 6. Hinh mach vong dieu khién tir thong s N
Viy ta xac dinh duogc bd diéu khién nhu sau: - o “ R “ .
G y . 145T, Hinh 8. Dang séng mémen déng co khong tdi
Ry — — ‘ !
2T Ly Koy, [ K5 —— -
wlmKy /K (8) / 21
Trong d6:T,: tong hang s6 thoi gian nho I/ ]
Ky: hé s6 chuyén d6i thoi gian " /

Théng s dong co /
Ta c6 thong s cua dong co khong dong bod )
kiéu MTKM211_6 nhu sau:
Cong suat P = 5 (Kw) - )
Dong dinh mitc Ign=12.5 (A) i /
Dién ap day U = 380 (V) i/
Tan s6 f = 50 (Hz) A —
Dién tr¢ stator Rs=1.41 (€2) Hinh 10. Dang séng téc dé déng co
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Hinh 9. Dang séng tir thong rotor ciia dong co
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+ Dong co khéi dong khi khéng taii, sau do
dong tai:
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Hinh 11. Dang song tir thong rotor ciia dong co
khi dong tai
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Hinh 12. Dang séng moment ciia dong co khi
co tai
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Hinh 13. Dang séng toc dé dong co khi ¢6 tdi

Nhin xét:

+ Tbc d6: Thoi gian dap tng khoang 0.01s,
thoi gian xac 1ap 0.11s. Toc do tai thoi diém
X&c lap bam sat gia tri dat, 6n dinh nhanh,.
Khi c6 tai toc do giam 8 (rad/s), tbe do giam
khong dang ké, chap nhan duoc, sai 1éch bam
nho khong dang ké.

+ Moment: Gia tri khéi dong ctia moment la
120 Nm, sau thoi gian 0.15s moment dugc
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xéac 1ap vé gia tri 0 khi khoi dong khong tai.
Tai thoi diém 0.3s ltic ndy momen ting 1én gia
tri 55 N.m.

+ Tur thong rotor: Khi khoi dong cd tai sau
thoi gian 0.06s tir thong rotor dat gia tri on
dinh 1.2 bang gia tri dat. P vot 16 1én 0.05
nhung van chap nhan dwgc. Khong thay doi
I6n so vai khi dong co khong co tai.

KET LUAN

Bai bao nay dua ra tng dung b didu khién
vector tua tir thong rotor (FOC) dé diéu khién
tbc do ciia dong co khong déng bd. Nhim
diéu khién cho dong co dién chay ém hon,
diéu khién muot hon va hoat dong on dinh
nhanh. Hé théng dat duoc sy 6n dinh nhanh
va sai léch bam nho véi sy bién doi tham sb
dong co, tham sb tai cling nhu nhiéu bén
ngoai tac dong.
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SUMMARY
APPLICATION OF FIELD ORIENTED CONTROL FOR INDUCTION MOTOR

Le Thi Thu Phuong”, Le Thi Thu Huyen, Pham Thi Hong Anh
University of Information & Communication Technology - TNU

Our country is currently in the process of industrialization and modernization. Therefore,
Automation is very important synonym, helps improve productivity, increase accuracy and
therefore increase production process efficiency. Motor control in the magnetic-driven principle
has many different methods such as: field oriented control, direction of stator flux, orientation
from air gap. In which, field oriented control (FOC) is simple and widely used. Control principles
based on the nonlinear separation method used in controlling nonlinear systems. The essence of
the method like to control the selected variables so that they always equal zero. Thus the
mathematical model becomes simpler since it can eliminate some branches in the general model.
Key words: FOC, induction motor, field oriented control, speed, motor.
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