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TONG HOP BO DIEU KHIEN TOC DO DONG CO DIEN
DONG BO NAM CHAM VINH CUU TAI QUAT GIO
BANG PHUGNG PHAP TRUGT THICH NGHI

SYNTHESIZING THE SPEED CONTROLLER OF PERMANENT MAGNET SYNCHRONOUS ELECTRICAL MOTOR
WITH THE BLOWER LOAD USING ADAPTIVE SLIDING CONTROL

TOM TAT

Bai bédo trinh bay két qua viéc tong hop b diéu khién téc do dong co dién
ddng bo nam cham vinh ciu (PMSM) béng phuong phép diéu khién trugt thich
nghi véi tai quat gi6é @€ lam tang su bén viing cia bd diéu khién téc do khi c6 su
bién d6i cac tham s6 va nhiéu. Trén co s& bd diéu khién tong hop dugt, tién hanh
nghién ctu mé phdng hé diéu khién t6c do béng cong cu Matlab - Simulink. Cac két
qua md phong dugc dua ra dé ching minh tinh ding dan cta bd diéu khién. Cac
két qua nay cd thé lam co s& cho viéc tdng hop cac bo diéu khién phic tap khi sir
dung ddng co chap hanh PMSM.

Tir khoa: Diéu khién, mo hinh dong hoc, déng co dién dong b6 nam cham
vinh ctiu.

ABSTRACT

This paper presents the results of synthesizing the speed controller of
permanent magnet synchronous electrical motor (PMSM) using adaptive sliding
control method with the blower load to increase the robustness of the speed
controller due to parameters and noise variations. Base on synthesized
controller, the speed control system is simulated by using Matlab - Simulink. The
simulation results are provided to verify the correctness of the proposed control.
These results can be used to synthesize complex controllers using PMSM.

Keywords: Control, dynamic model, permanent magnet synchronous
electrical motor.
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DSP Digital Signal Processor
PMSM Permanent Magnet Synchronous Motor
BDK Bo diéu khién
PID Bo diéu khién ty 18, tich phan va vi phan
PI B6 diéu khién ty &, tich phan
1. GIGI THIEU

Vi su phat trién manh mé cla cac hé théng diéu khién
s6 nhu bd xu ly tin hiéu s6 DSP, cho phép kha nang tng
dung réng rai trong diéu khién téc d6 déng ca dién PMSM
vGi khd nang dap ung dong luc hoc nhanh, su bén viing
trong viéc chéng lai nhiéu loan va khéng nhay véi su thay
déi tham s6, day dugc xem nhu la tiéu chudn quan trong
trong cac hé théng truyén dong dién dugc st dung trong
robot, khi tai quan su,... B6 diéu khién téc d6 dugc st dung
trong hé théng truyén dong dién PMSM cé vai trd quan
trong dé dap ung cac tiéu chudn can thiét cla hé truyén
déng dodi héi su 6n dinh cao. Pay la ly do ma déng co dién
PMSM ngay cang dugc st dung nhiéu dé thay thé I6p dong
cd dién mot chiéu dan boc 16 nhing diéu kém tin cdy, dac
biét 13 hé théng chéi than va c6 gop [6-7].

Trong nhiing ndm gan day mot s6 phuong phap mdéi dugc
phat trién manh mé dé téng hop BBK hé théng dong hoc phi
tuyén c6 cau tric bién d8i. Mot sé trong nhiing phuong phap
dé la phuong phap diéu khién trugt, truct thich nghi,
Backstepping trugt thich nghi, dugc sit dung dé thiét ké cac
b6 diéu khién 6n dinh t6c d6 cho hé théng diéu khién tu déng
truyén déng dién.

Phuong phép trugt thich nghi dya truc ti€p trén mé hinh
toan hoc ctia hé théng dugc khdo sat, dé€ dua ra mot s bién
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mdi & dang phu thudc vao bién trang thai, két hgp véi mat
trugt dugc chinh dinh, nham diéu khién tham s6 va ham én
dinh, sao cho dau ra hdi tu véi sai s6 la bé nhat. Nhiém vu
clia ham 6n dinh 1a bu tinh phi tuyén trong hé théng, dam
bao su lam viéc 8n dinh, nang cao chat luong cla hé théng
bam [8-9]. Véi d6i tugng diéu khién 1a ddng co dién PMSM va
phu tai quat gi6 la nhiing mé hinh phi tuyén cé théng sé
bién thién, d€ dam bao cho téc d6 dong co dugc diéu khién
theo quy luat quat gi6 can phai xay dung bé diéu khién c6
tinh bén viing va khang nhiéu. Vi vay, nhém tac gia lya chon
viéc téng hop bo diéu khién téc dé dong co PMSM véi phu
tai quat gié bang phuang phéap diéu khién truot, thich nghi
dé lam tang su bén viing clia bd diéu khién t&c dé khi co su
bién d6i cac tham sé va ctia nhiéu loan.
2. XAY DUNG THUAT TOAN TONG HOP BO DIEU KHIEN
TRUOT THICH NGHI CHO VONG PIEU CHINH T6C DO
PONG CO PMSM VG1 TAI QUAT GIO

Thuét toan diéu khién trugt thich nghi dugc téng hgp
trén co s& xay dung ham Lyapunov cho 16p d6i tugng cé
tham s6 phi tuyén bat dinh, két hgp véi mat trugt, co tinh
dén thanh phan sai s6 bién thién ctia mé hinh [10].

Xét mé hinh todn hoc ctia déng co chdp hanh déng bo
3 pha nam cham vinh cltu trong hé toa d6 quay d - q, [2, 5]
véi mo men phu tai c6 dang quat gid.

M, =M, +kw, +k_w’

ptWr
dugc xac dinh theo hé phuong trinh (1)
di, / dt = —Riy /L, +L P00, /Ly +u, /Ly
di, /dt=-Ri, /L, -Lp,wi, /L, —Ap,w /L, +u, /L, 0
M, =1,5p,[i,\, +(Ly —L, i, ]
Jdw, /dt =M, —(M, +kw, +k_w’

pt~r

& day: ug, uq dién ap stato doc truc va ngang truc [VI; i, i
la thanh phan dong dién stato doc truc va ngang truc [A]; R
la dién tré stato [Q]; Lg, Lq la dién cdm stato doc truc va
ngang truc [H]; pm $6 d6i cdp cuc; Jre la tdng mé men quan
tinh quy d6i vé truc dong co [kg m?]; A, 1a ti théng rotor
[Wb], M. 1a m6 men dién tir [Nm]; M¢ la m6é men phu tai
[Nm]; Mo md men can khi téc dé bang khong; w, 1a toc do
quay clia canh quat.

béat: x, =i, = x,=di,/dt
= x, =di, /dt

X, =i,

X; =W, = X, =dw, /dt
Phuang trinh (1) dugc viét dusi dang hé phucng trinh
khoéng gian trang thai nhu sau:

%) [ Rig /Ly +L P, /L
X, |=| Ri, /L, —Lp,wi, /L, —Ap,w, /L,
X)) { (3P / 200 Mih, + Ly —L igig ]~ (k07 +kao, +My)/
/L, 0
+ 0 |(uy 0 0)+ /L, |(0 u, 0) (2)
0 0
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Hay: x = f(x) +h,uy +h,u, (3)
Trong dé:
fiC)
fe) = £,()
f3 (X)
4)

—Riy /Ly +L P, /L,
=| R, /L, ~Lpwiy /L, ~Apyw, /L,
(3P, / 2 )i, +(Lg —L Vi 1~ (k ;0 +kw, +My) /Iy

ot Y

/1, 0
h, =0 ; hy=|1/L,
0 0

Trong qua trinh lam viéc, hé théng chiu anh clia nhiéu
loan, sy bat dinh cla cac tham s6 hé théng. Do vay,
phuong trinh (3) dugc viét lai [10] nhu sau:

X = (g (%) + AF (X)) + (g, + AR DUy + (hyg, + Ahz)uq (5)

O day:
f1dm(X)
fin (0 =| Fgn(¥)
f3dm(X)
Rin: L lam
- | m+_pm0‘)rI Im
dem “ ‘ddm * (6)
R H L im H Im
= Ldm qum de pmwrlddm i\rd pm('ur
qdm qdm qdm
3pm[iqdm}\rdm +(dem _qum)iddmiqdm] (kp(dmuf +kdmwr +%
2JTPdm JTPdm
1/ Lggm 0 Af,(x)
hym =1 0 ihogm = 1/ L |1 AF(X) =] Af,(x) |, (7)
0 0 Af, (%)
A, 0
Ah, =| 0 |, Ah, =| A, (8)
0 0

Trong biéu thuc (6), cac gid tri f, h, R, i,... c6 thém chi s6
(dm) la cac thanh phan dinh muc da biét, A la thanh phan
ké dén su sai léch gay ra do su bat dinh cla cac tham s6 va
cac thanh phan nhiéu khac gay ra, A, A, la cac thanh phan
chua biét. Phuong trinh (5) dugc viét lai nhu sau:

x="f, (x)+h, u,+hy, u +B 9)
Trong do:
Af (X)+Au, B, B,
B=| Af,(x)+A,u, |=|B, |, [B|<B=|B, (10)
Af,(x) B, 3
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V6i B la giGi han trén cua B, gia thiét rang B va téc do
quat gié w, la hdng s6 khéng rd rang va cé thé dugc udc
tinh xap xi bang thuat thich nghi.

Bai toan téng hop bd diéu khién cho hé théng chinh 13
bai toan xac dinh luat diéu khién thanh phan doc truc va
ngang truc ug, Uy ddm bao sao cho téc d6 ctia dong co dién
PMSM quay quat gi6 luén lam viéc 6n dinh khi cac tham s6
la bat dinh va c6 nhiéu loan tac déng. Thuc chat bai toan
nay la xay dung hé théng bam t6c do cho dong co dién
PMSM.

Ta c6 sai s6 t6c do va dong dién dugc xac dinh nhu sau:

(1)
(12)

e1 = wd _wr

e, =lgq ~i4

G day: wq va iaq 12 gia tri dat tuong Ung cla téc do6 rotor
va dong dién doc truc d, dong dién iy dugc dat khac

khéng, dé tao ra dong dién va moé men diéu khién cé gia tri
I6n nhat dugc xac dinh nhu sau:

Dong dién stato lién quan dén thanh phan dong dién
doc truc ig va ngang truc iy dugc trinh bay theo phuong
trinh (13).

(13)

Tu phuong trinh (11), (12), két hop vai (9) va (10), ching
ta xay dung moét hé phuong trinh vi phan clia cac sai s6 la:

—f,y, (X) =B, (14)

€, =igg —lg =lgg —Figm =B — Uy /Lygn

€ =Wy~ W, =0,
(15)

Quy trinh thiét k& hé diéu khién dugc téng quat nhu
sau:

Budc 1: Xac dinh luat diéu khién dién ap ug, ug theo
phuong phap diéu khién truct. Si dung mat trugt dang PID
cho mat truot sq va mat trugt dang Pl cho mat trugt sq, [1, 3,
10] dugc lua chon nhu sau:

t
- Phuong trinh di véi s s, =k,e, +¢&, + kzje1dt
0

G day: ki, k; 13 cac hdng sé duoc lua chon sao cho da
thic dac trung clia phuong trinh vi phan sai s6 c6 cac
nghiém thuc dm va du I6n dé€ ddy nhanh t6c d6 sai s6 vé 0.

S, =€ +ke +k,e, =, -0, +k, (W, —w,) +k,e,
3pm)\rdm | + 3pm (dem - qum)
g 2rpim

~ 2k w,w, +kw,

(igiq +igia)

Wy —
JTPdm

+k,w, —k,w, +k,e,

— (JJ _ 3pm}\rdm +3pm (dem _qum )Id | _ 3pm (dem _qum )Iq |
‘ 2) K 2JTPdm ‘

TPdm

H2Kw, +K)W, / Sy, +kiwy —ki@, +k,e,
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= k1wd - k1 (f3dm + B3) + (I)d + (katwr + k)(f3dm + B3) / JTPdm
_(3pm)\rdm + 3pm (dem _qum )Id /ZJTPdm)(me +B2 + uq /qum)

(305 (Lem ~Lagm)ig / 2104 ) (Fram + B, + Uy /Lggr ) + ke,
Hay:

$q =KWy =K, (fy4, +B3) + 0y + (Fy, BN,
=N, (f +B; +U, /Lygr) =N, (f,
O day:
N, =3P Lagm —Loamiq / 2 1pam
N, =3P, A + 3P (Lagm —Lagm i / 2drpam
N, = (2k,w, +k)/J

(16)
+B, +uy /L) +k,e

dm

TPdm

- Phuong trinh déi véi sq

t
sq=6e,+ ksdJ.ezdt
0

éd = éz +ksde2 = idd _id +ksde2
_B1 _(ud /dem)+ksde2
O day: ke, ki 13 cac hing s6 duong, dé thiét ké bo diéu

khién trugt thich nghi, ham Lyapunov dugc lua chon nhu
sau:

V, =0,5(s; +5.)

=lgg — f1dm

(19)

L4y vi phan ham Lyapunov theo thoi gian va thay cac
gid tri s,, s, vao ta thu dugc:

V) =5454+5.5,
=54 (idd ~fiam =B —Ug / Lagn +Kye€;)
+5,[kwy =k, (f,g, +B;) + @,
+(figm +B3N; =N, (£, +B, +u, /L)
=N, (f4 +B; + Uy /Lygn) T kye,]
Dé V, < 0luat diéu khién trugt dugc thiét ké nhu sau:

Uy = Lagm (idd ~fiam K@, +KyS, —B, +r|d5i9n(5d)) 21

U, = (qum /Nz)(k1(bd —kf
=Ny /Ly, —Nf.

2dm

dm TWy + f3dmN3 - N1f1dm

+kgs, +kye, (22)

+|N1§1 +N,B, +N,B, + k1§3| + nqsign(sq))

G day ng, nq 13 cac hdng s6 duong. Thay (21), (22) vao
phuang trinh (20), ta thu dugc:
V, < -k sj —k.S2 =Ny se| -1, |sq| <0 (23)
Dao ham ctia ham Lyapunov la nho hon hodc bang 0, cé
nghia la hé théng diéu khién trugt 13 6n dinh.
Budc 2: Xac dinh luat thich nghi, cap nhat cac tham sé
thay d6i. Ham Lyapunov dugc xay dung nhu sau:
VGi giad su rang cac thanh phan khéng chac chan By, B,
va B3 c6 thé udc tinh xap xi béi luat thich nghi theo mét
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khoang thai gian 1dy mau c¢6 dinh, cac ham nay dugc xac
dinh bang viéc xay dung luat thich nghi. Khi d6, ham
Lyapunov dugc viét lai nhu sau:

V, =V, +0,582/y,+0,582 /y, + 0,582 / y, (24)

G day, B, =B, —B,; B, =B, —B,; B, =B, —B, va v,.Y,.Y;
la cac hang sé thich nghi.
L&y vi phan ham Lyapunov theo thdi gian va thay V,
vao ta thu dugc:
V,=V,-BB,/y,~B,B,/y, BB, /v, (25)
=54 (idd ~fiam =By —Uy / Lag +Ke€,)
+5, (Kwg =k, (fg, +B3) + 0y =N, (f

1dm
N, (fogm +B, Uy /Lo ) + N (Fig +B5) +k )

+B,+Uy /Ly

qdm
—I§1EA51 Y, —Ezéz /Y, —§3é3 A
Thay cac gia tri B, =I§1 +I§1; B, =|§2 +I§2; B, =B, +B, vao
phuong trinh (25), ta cé:
V, =4(ag ~Fm B, B, —Uy /Lygn +Ki25)
+5, [ k160 =K fige, +0g =N, (Fig +Uy /L)

_Nz(fzdm +uq /qum)+N3f3dm _k1 (éa +é3)_N1(|§1 +|§1) (26)

dm

—N, (B, +B,)+N,(B, +B,)+k,e,]1-BB, / v,
_ézéz /Y, _ésés /Y3

Theo phuong trinh (21), (22) ching ta thiét ké luat diéu
khién mé hinh trugt thich nghi véi thanh phan dién ap doc
truc va ngang truc ug, uq dugc viét nhu'sau :

Uy = Lggm (idd ~figm _éﬁ ke, +Kysy + ndSign(sd)) (27)
uq = qum [(k1wd - I(1f3dm + (I)d _N1 (f1dm

—N,f,, +N,f,, —N;B, —N,B, +N,B, —k B,
+k,e, +ks, +n,sign(s,)]/N,

+ ud /dem)

dm dm (28)

Thay (27) va (28) vao phuong trinh (26) ta thu dugc luat
thich nghi nhu sau:

V, =s, (_é1 —kqSq _ndSign(sd))
+5, (—N1I§1 —N,B, +N,B, —kB, —KoSq — nqsign(sq))
_é1é1 1Y, _ézéz /Y, _ésés /Y

=54 (—kgSg —NySign(sy)) +s, (—kqsq —nqsign(sq))

_B, (sqN1 1B, /v, +_<,d)—é2 (squ 1B, /yz) (29)
-B, (—sqN3 +§1 AR +k1)

Tur day, luat thich nghi tham s6 dugc viét nhu sau :

I%1 ==Y, (SN, +54) (30)
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B s N

2 = 7Y254N, (31
és =-Y; (k1 _NS)Sq (32)
Thay (30), (31), (32) vao (29), diéu nay théa man:

V, < —k,si —k;s: —ny[sa| -, |sq| <0 (33)

TUu biéu thuc (33) ta c6 thé thdy rang, viéc thiét ké bo
diéu khién trugt thich nghi dem lai sy 6n dinh trong qua
trinh diéu khién cho hé théng bang cach ting hé sé diéu
khién ng va nq trong (27) va (28) thi sé cai thién dugc chat
lugng diéu khién. Trén thuc t&, thi ng va nqg ma lén thi con
gay ra hién tuong dao ddng Chattering xay ra xung quanh
mat trugt. Hién tugng Chattering c6 thé dugc gidm bat
bang cach thay thé ham khéng lién tuc sign bang mét ham
lién tuc xap xi s/(|s|+p) trong d6 u la hang s6 duong. Ta

biét rang khi p— 0 thi dic tinh ctia bo diéu khién xap xi [4,
7] sé tién gan dén dac tinh cGa bo diéu khién ban dau.

Khi st dung ham x3p xi nhu trén, bé diéu khién (27) va
(28), luat diéu khién ché dé trugt thich nghi ug va uq tré
thanh.

Uy =Ly (idd ~fiim _é1 +Ko4€, +KySy +NySg /(|5d|+ud)) (34)

Uy = Logmlkiwy —Kifg + @4 =N, (Fig, + Uy /Lygr)

+N,f,,. —NB, —=N,B, +N,B, —k B, +k,e, (35)

qdm

- N2f2dm

+k,s, + N, (s, /(|sq|+pq))]
So d6 cau tric hé théng diéu khién déng ca PMSM nhu

hinh 1.
z o7 ug, U, t
(U B6 diéu khién L dq > > —
—4—p»| truot thich nghi ‘ Diéuché| ¢ >
“q‘ a,ﬁ u _ vector t, 3-
A A A A P 4 Y
Mmli, i, ¥y ] )
i
g/ e\ b feED et
i i
a, B |dz_la,f\ je{LAD ja—
Tao vector bCbB
don vi
gr
Tinh toan mé I
— men phy tai
(230) Po tbe do
Bo tinh toan
|—,16C it quay Encoder

Hinh 1. So d6 khi hé théng diéu khién dong co dong bd bang phuong phap
diéu khién trugt thich nghi
3. KET QUA MO PHONG

Viéc mé phdng nham danh gia bd diéu khién truct,
thich nghi diéu khién t8c d6 déng co déng bé nam cham
vinh cliu da téng hgp & trén, vai cac kich ban sau day:

- Nghién cttu kha nang lam viéc clia hé théng truyén
dong dién khi khai doéng dong co véi dang tai dac trung la
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tai quat gio, gbm cac thanh phan (tai khong phu thudc téc
do, tai phu thudc toc d6 va tai ty lé véi binh phuong téc do).

- Nghién ctru kha nang lam viéc cGia hé théng truyén
déng dién khi téc do thay déi.

- Nghién ctru kha nang lam viéc cta hé théng truyén
déng dién khi bién déi tham s cta dong cc PMSM.

Cac tham s6 dong co dién déng bd nam cham vinh clru
st dung trong mo phong va thuc nghiém dugc ghi trong
bang 1.

Béng 1. Cc tham s6 md phdng clia dong co dién dong bd nam cham vinh clu

Théng s6 Ky hiéu | Giatri Don vi
Toc do dinh mic Nam 3000 V/p
(ong suat p 150 W
Dong dién |, cuc dai I 21 A
Turthong rotor Ur 0,0825 Wb
Hang so md men K 0,776 N.m/A
56 doi cuc P 1
Dién trd clia Stato dong co R 10,4 [0}
Dién cdm doc truc clia dong co Ly 8,7.10°
Dién cdm ngang truc clia dong o L, 27,410°
M6 men quan tinh quy ddi vé dong co Jo 2,65.10* Kg.m?
Hé s6 ma sét nhét B 0,0001 Nmsec

Cac tham s6 cla bd diéu khién dugc chon nhu sau:
ki = 1250, kg = 50, kg = 10% ng = 270, kg = 30, kg = 10?,
Ng = 130, y1 = 0,067, y, = 0,01, 5 = 0,067.

So @6 m6 phéng hé diéu khién téc dé dong co dién
déng bd nam cham vinh ctiu theo phuong phap trugt thich
nghi trén Matlab - Simulink dugc trinh bay trong hinh 2.

4
Pulse.
Generator
;
11y

Ly o
e P i
E‘—P& >D N —h{uiet
ud

iqs Ud s Ude|

Dong dien diq
Bo dieu ien ot K chuyen el

thich i tosdovaphe

Dong co FHISM

ig_e

Hinh 2. M hinh md phdng bo diéu khién trugt thich nghi

Két qua mo phong dugc khao sat véi cac trudng hop cu
thé sau:

Truong hop 1: Nghién clu khd nang lam viéc cda hé
thong truyén déng dién khi khéi déng dong co dat dén téc
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dd can bang cho trudc. Toc d6 dau vao clia déng co dugc
dat véi bién dé 1500v/p (157rad/s), dap ting dau ra cla toc
do déng ca PMSM nhu hinh 3.

Pap ung téc d6 v/p

- I i : . 2 i i
e 0 a1 02 03 04 os a6 o7 s os

'i“hdi gian t(s)

Hinh 3. Tdc d6 dong co dién PMSM trong truang hgp 1

Nhan xét: T két qua mé phong cho thay qua trinh khéi
doéng cta doéng ca khi ¢ tai xdy ra ém, khéng cé d6 qua
chinh, t6c d6 dong co dat dén gia tri dat mong mudn trong
thaoi gian 0,15s. Nhu vay dong co hoan toan ¢6 kha nang
khai dong & ché do cé tai quat gio.

Trudng hgp 2: Nghién ctu kha nang lam viéc cta hé
théng truyén déng dién khi téc dé thay déi. T6c d6 dau vao
dong co dugc dat véi bién doé 3000 v/p (314 rad/s) trong
khodng thai gian t = 3 + 6s va diéu chinh t6c do gidm
xudng 900v/p (93,7rad/s) trong khodng thoi gian t = 6 +
10s, dap Ung dau ra cla téc do dong co PMSM nhu hinh 4.

Pap &rng t6c dd v/p

T T 7 Thoi gian t(s) '
Hinh 4. T6c d6 dong co dién PMSM trong trutng hop 2
Nhan xét: Khi thay déi t6c do dong co ting hodc giam,

qua trinh qua do xay ra ém, déng co nhanh chéng dat dugc

téc dd mong mudn da dat. Nhu vay bo diéu khién khong
nhing lam viéc t6t & ché dd khai dong ma con ca ché do
qua do.

Truong hop 3: Nghién clu khd nang lam viéc cta hé
théng khi c6 su thay déi tham s clia déong cd PMSM. Mo
men quan tinh quy déi dugc diéu chinh thay d&i dén gia tri
1,5Jrp = 3,8.10% kg.m?; dién cdm doc truc thay d6i dén gia tri
1,5 Ly =13,05.102 H; dién cdm ngang truc thay d&i dén gia tri
1,51, = 41,1.10° H; dién tr& Stato thay d6i dén gia tri
1,2R = 12,48Q), dap Ung dau ra clia t6c d6 dong co PMSM
nhu hinh 5.
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50 [10]. Utkin V.1, 1992. Sliding Modes in control Optimization. Springer Verlag,
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Thoi gian t(s)
Hinh 5. T6c d6 dong co dién PMSM trong trugng hgp 3
Nh Téc db d hanh ch dat d ’ AUTHORS INFORMATION

a at: TO 0 dd o 5 t dugc té
an xet: 1oc do dong cg nhanh chong da e toc Pham Van Cuong, Hoang Van Huy,

dd xac lap theo chuong trinh da dat khi cac tham sé cda
déng co nhu: Mé men quén tinh quy déi vé truc dong co,
dién cdm doc truc, dién cdm ngang truc va dién tré Stato
dugc diéu chinh thay déi 1,5 1an. Biéu nay ching té riang
b6 diéu khién déng co da lam viéc tét d6i vai su thay dbi
cac tham sé déng co.

4, KET LUAN

Bai bao nay tap trung nghién ctu cg s& ly thuyét vé hé
diéu khién trugt thich nghi vai cau tric bién déi trong diéu
khién hé truyén déng phi tuyén véi cac tham sé bat dinh
ctia md hinh, tir d6 van dung dé téng hop bod diéu khién
trugt thich nghi cho vong diéu chinh téc d6 dong co
PMSM. D€ ching minh tinh ding dén cta phuong phap
ti€p can, nhom tac gia da thuc hién moé phong hé diéu
khién téc d6 ddéng cd PMSM vdi tai quat gié theo phuong
phap truot, thich nghi bang cong cu Matlab - Simulink. Cac
két qua thu dugc cho thay, bd diéu khién téng hgp dugc da
déap Ung tét vdi cac tinh nang nhu: 6n dinh véi su thay déi
théng s6 ctia mé hinh, su thay déi cGa phu tai va tham s6
dobng co.

Nguyen Dang Toan, Nguyen Huu Hai
Faculty of Electrical Engineering, Hanoi University of Industry
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