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Toém tat:

Bai béo trinh bay két qua téng hdp bd diéu khién cubn chiéu (backstepping) cho vong téc dd cla hé
truyén déng nhiéu déng co. Cac két qua dugc khao sat danh gia bang mé phong trén phan mém
Matlab-Simulink cho thdy bd diéu khién nay dam bao dudgc cac yéu ciu chat lugng ngay ca khi hé
thGng chiu anh hudng cla cac yéu to phi tuyén do cau trlc phan cg gay ra.

T khoa:

Nhiéu déng co, diéu khién cubn chiéu, ma sat, dan hoi.

Abstract:

The paper presents the results of summarizing the backstepping controller for the speed loops of the
multi-motor drive. The results surveyed and evaluated by simulation on Matlab-Simulink software
show that the controller ensures the quality requirements in the system under the influence of

nonlinear factors as causing the mechanical structure

Keywords:
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1. MO PAU

Hé truyén dong (HTD) nhiéu dong co tng
dung trong cdng nghiép va qudc phong
déu 1a hé dong luc hoc phi tuyén, chia
c4c lién hé chéo; cac mbi lién hé nay lam
cho mé hinh cua dbi tugng diéu khién tro
nén phi tuyén. Trong diéu khién HTD vat
liéu dan hoi nhiéu dong co, viéc kiém soat
tdc d6 cac dong co la mot van dé kho. Céc
bo diéu khién (BPK) téc do cho HTD nay

lien tuc duwoc nghién cau phét trién ca
trong va ngoai nudc, tr don gian nhu
BDK PID [3] dén phtic tap nhu logic md
[4], mang noron [5], diéu khién t6i wu [6],
va diéu khién bén viing [7]. Tuy nhién
van van can thém nhiing nghién ciru nham
lam phong phi thém cac thuat toan diéu
khién cho hé. BBK diéu khién cudn chiéu
ma tac gia dé xuit da cho chat luong tt
ngay ca khi tinh dén yéu té phi tuyén hé
s6 dan hoi thay doi.
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2. MO HINH CO HE
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Tong hop bo diéu khién cudn chiéu cho
vong diéu khién toc do:

Budéc 1.

Do téc do cua tai & dau ra khong do duoc
tryc tiép khi tinh dén bién dang dan hoi
nén goi gia tri tiém can véi tin hiéu dau ra
la vy, sai s6 z, dugc tinh nhu sau:

Zl = y_yr :Xl_yr

Vi y, =0 néntaco: z =y,x,. Do y,latham
s6 khong do dugc nén goi gié tri danh gia
la 7,va sai s6 danh gia 1a & =y,-7,hay
7, =&, +7,. Chon ham Lyapunov cho z la:

Vlzizf+ L

272 E ‘fz (6)

(ISSN: 1859 — 4557)

Dao ham V; ta co:
. 1 . 1 .
Vi=—1z7 +E§2§2

2

=i21(7zxz)+1§2(_7§2) (7)
¥. B

2
1 A
=17,% +E§2(_72)

Do z,=X,—-a.hay x,=z,+aV4i « la bién
diéu khién 0. Thay vao trén ta co:

vl =7X +%§2(_7§2) = 21(22"'0‘1)"'%%:2(_752) (8)

Chon a, =—d,z, vdi ¢ >0 roi thé vao trén
ta co:

vl = 21(22+a1)+%‘§2(_7§2)
=2,(z,—d,2) +%§2 (~7,) )

1 A
= _dlzlz +2,7, +E6€2 (~7,)

Budc 2:

Chon v, :Vl+%z§. Tinh dao ham cua V,

ta co:

. . . . 1 2
V, =V, +7,2, =_d1212 +(21+Zz)zz +E§z(_72)
(10)

Ta CO: & =—d,7,%,; 2, =X, +d,7,%, thé VAo
phuong trinh trén c6:

V, =V, +12,2,
1 ;
= 0,2} + 2,2, + 2,(% +d,7,%,) +E‘§z (=72)
V, =V, +2,2, =—0,2" + 2,2, +

t7, [X3+d1(§2 +72)X2:|+%§2(_7§z)
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V, =V, +1,2,

=-d,2’ +7,2,
1 A N
+E§2 (=7,) +d,2,6,%, + 2, (X +d,7,%, )

Dit z,=x,-a, hay x =z,+a, thé vao

phuong trinh trén ta co:

; 1 2
Vv, = _d1212 +2,Z, +E§2 (=72)
(1
+d,2,6,%, +2, (2, + o, +4,7,X,)
Lva chon: «,=-c,z,-z -¢7,x, V&I ¢, >0
thay vao phuong trinh trén ta co:

V, =—d,z? —d,z? +é§2 (7,)+d,2,5x%  (12)
Budc 3:
Tham s khong xac dinh y, dugc danh gia
bang 7, véi sai s6 danh gia & do do:
n=n+&

Xac dinh ham Lyapunov V, la:

_ 1, 1,
V3_V2+523+E§1 (13)

V; =V, + 2,2, +6§1§1 =V, + 2,2, +6§1 (_7/1)
V, =—d,z} —d,z +2,(z, +2,)

1 X 1 A
+d,2,6,%, +6§1 (_71)+E§2(_72)

(14)

Tinh z,+2,:
22+Z3=ZZ+X3—d2(X1,yr,}91,};Z,X2)
:Zz_(71+72)xz_)(1(x1+xs) (15)
+Zzus_d2(xl’yrl};1'7;2'x2)
Véi a, dugc tinh:
o, =—d,2, -2, —d,7,%,
:_dZ(XZ_al)_(xl_yr)_d]_};ZXZ (16)

:_dzxz _d1d2X1 +d1d2Yr =X +Y, _d]_};ZXZ

Tién hanh tinh dao ham riéng cia «,lan
luot theo x, x,, y,, 7, €O :

oo . Oa -

6_)(12:_d1d2_1' gj:_dz_dﬁ/w
%:O; a—‘ilzz—dlx2
ayr 67/2

Thé vao phuong trinh z, +2,ta c0:

Z,+1,=
Z,—- &% _7;1)(2 —&X%, _?;2)(2 _Zl(xs + Xl) (17)
+y,U,+d,d, +1+d, +d, 7, +d,X,
Chon thanh phan:
1

U, :Z_Z{_d323 _[Zz — 7% = VoX, _Zl(XS +X1) (18)

+dp2+1+d2+dj2+dMJ}
T d6 co:

2, +2,=-C,z, - £X, — X, thay vao V, ta co:

V3 = _d1212 _d2222 +2Z, (_CSZB _§1X2 _§2X2)
1 X 1 A
+d,2,6,%, +6§1(—71)+E§2 (=7,)

:_dlzlz —dZZS —d3232 _fl(zsxz +é7;’1j (19)

1
_gz(zsxz —d,z,X, +E?/2J

Chon 7, =-Gz,x,; 7, = -Bz,x, +d,z,x, khi do
ta co:

7 — 2 2 2
V3__dlzl —d222 —d323

Nhu vay s& bao dam cho V, <0néu nhu
d,, d,, d,>0. Chon B, G la hé¢ s6 khuéch
dai cua luat cap nhat, d, d,, d,la hé sb
khuéch dai cua bo diéu khién, ta co u,la
tin hiéu diéu khién téc do cho dong co &
vong trong.
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3. MO PHONG

Trong ciu trdc trén, bai bao di xay dyng
bo diéu khién tdc do cho cac dong co o
vong trong, luc cang vong ngoai dung bo
diéu khién PID, vong dong dién di duoc
xt ly bai bién tan. Truge hét tinh toén cac
tham s6 cua hé truyén dong dung dong co
khong dong bo ba pha. Xét ba dong co ba
pha roto 16ng séc caa hing Siemens c6
cac tham sb gidng nhau: Cong suat Py, =
4 KW; Ly = 0,1958 (H); Ls = 0,202 (H);
L, = 0,2065; R, = 1,275 (Q); Rs =1,663 (Q);
P = 2; gy = 1400 Vip; Iy = 7,47.107° Kgm?;
J.=8.258.10° Kgm®.

Truong hop 1: Khi tai khong doi hé s6
dan hoi thay doi.
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Truwong hep 2: Khi tai thay ddi nhay bac
tai thoi diém 4s va 7s, hé s dan hoi thay
doi.
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Nhan xét:

Tur cac két qua md phong thdy rang bo
diéu khién tdc do cudn chiéu cho chat
lwong diéu khién tét. Trong diéu kién chiu
anh huong cua yéu t6 phi tuyén hé sé dan
hoi thay d6i, mdmen tai thay doi, hé thong
van dam bao dugc do chinh xac trong ca
ché do dong va ché do tinh, sai s trong
ché @6 tinh ludn vé 0 trong cac trudong
hop khac nhau.

4. KET LUAN

Bai bao di trinh bay két qua tong hop
BDK tdc do bang phuong phap diéu khién
cudn chiéu cho hé co dién nhiéu dong co

c6 lién hé ma sat, dan hoi. Phan trinh bay
duoc bit dau tir viéc xay dung md hinh
co hé, tim luat diéu khién, xay dung md
hinh mé phong, kiém nghiém bang phan
mém Matlab-Simulink. Qua kiém tra cho
théy BDK tdc do da nang cao dugcC chét
lwgng cua hé thdng truyén dong nhiéu
dong co thong qua cac ti€u chi danh gia,
d6 1a: tinh bén virng véi nhidu, dam bao
kha nang dong toc caa cac dong co, dam
bao tinh chinh xac bam. Két qua nghién
ciru nay la tién dé dé nhom tac gia phét
trién bo diéu khién luc cang cho cac day
chuyén san xuat cong nghiép cé chira
bing tai dan hoi.
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