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Tom tat

Bai bao dé xuét mét phuwong phép diéu khién dw bao cho hé MIMO song tuyén cé chira cac thanh phan bét
dinh bién déi chdm. Phurong phép diéu khién duw béo dé xuat nay lam viéc theo nguyén tac thiét Iap mé hinh
duw béo trén co sé tuyén tinh héa doc theo quy dao trang thai cda mé hinh song tuyén va wéc lwong xép xi
céc thanh phén bét dinh. Dé tdng chét luong bam tin hiéu d&t, mét thanh phén bu tin hiéu diéu khién dau
vao ciing da duwoc bd sung. Nguyén ly bu tin hiéu ddu vao nay duoc xdy dung hoan toan theo nguyén ly cta
diéu khién thich nghi. Dé xac nhan chét luong bé diéu khién dé xuét nay, bai béo ciing da trinh bay mét ting
dung cta bé diéu khién vao diéu khién bam tin hiéu dét truéc cho hé phan ting khudy trén lién tuc thiy phén
Acetic Anhydrid.

Tir khéa: Digu khién dy bao, hé song tuyén bét dinh, thiy phan Acetic Anhydride
Abstract

The paper proposes a predictive control method for a bilinear MIMO system with slow varying uncertain
parameters. This proposed predictive control method operates under the principle of setting predictive model
based on a linearization along the trajectories of the bilinear system and estimated uncertain parameters.
To increase the capability to follow the setpoint signal, a compensation input control signal component has
also been added. The input compensation signal is added to improve the tracking problem. The input
compensation is designed based on an adaptive mechanism. An application of the control algorithm in
continuous stired tank reactor with hydrolysis acetic anhydride is given to illustrated the tracking

performance.

Keywords: Control predictive, bilinear uncertain system, hidrolysis Acetic anhydride

1 Giéi thiéu chung

Nhitng nam gan ddy diéu khién du bao ludn
dugc xem 1a mot giai phap k¥ thuat htru hiéu dé giai
quyet céc bai toan diéu khién hé tuyén tinh da bién
tién dinh co rang budc [1]. Nhiéu tGng dung thanh
cong trong thyuc té da minh chimg cho didu d6. Ciing
chinh tir sy thanh c6ng d6 ma ngudi ta da cb ging mo
rong nd sang cho ca hé phi tuyén tién dinh ma cac
phuong phap mo rong gidi thiéu ¢ tai ligu [2] 1a mot
vi du. Tuy nhién viéc Gmg dung nhiing phuong phap
diéu khién du bao phi tuyén nay vao thuc té lai gip
nhiéu tré ngai, do:

—Cho di md hinh hé phi tuyén la chinh xac thi
cong thuc du bao tin hi€u ra 1a mét ham hop cuia rat
nhiéu ham phi tuyén, nén s&€ cé do phi tuyén rat cao,
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tang theo cAp ham mii cua tam du bao, lam cho viéc
giai bai toan toi uu phi tuyén sau nay tré nén qua
phuec tap va khong con chinh xac [3].

—Tinh 6n dinh ciia hé yéu ciu can phai bd sung
thém modt ham phat thich hgp vao ham muc tiéu,
trong khi chua c6 mdt goi ¥ kha quan nao cho viéc
xac dinh ham phat nay [2].

Bén canh d6, cac phuong phap diéu khién du
béo phi tuyén da co lai cang khong thich hop néu nhu
trong hé lai c6 thém nhiing thanh phin bat dinh
(khong xac dinh dugc) hoac mo hinh cua hé 1a khong
chinh xac [1], [2].

bé vuot qua dugc nhiing nhugc diém trén, bai
béo nay sé giGi thiéu mot phuong phap diéu khién du
bao phan hoi trang thai cho hé song tuyén bt dinh, 1a
16p hé phi tuyén thuong gap nhit trong cac ddi tuong
cong nghiép thuc té [4], ma khong can phai thuc hién
ham hop cac ham phi tuyén dé du bao tin hiéu dau ra
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va ciing khong can téi ham phat bé sung dé dam bao
tinh 6n dinh cho hé kin. Phuong phap diéu khién dé
xuét nay dugc xdy dung trén nén tuyén tinh hoa mo
hinh song tuyén cua hé doc theo quy dao quan sat
duogc tir hé song tuyén trong qua khir, phuc vu viéc du
bao. Nho d6 ta lai co thé su dung lai dugc ting doan
theo thoi gian phuong phap diéu khién du bao tuyén
tinh ma khong can phai s dung thém ham phat vdn
bat budc phai co ctia didu khién dy bao hé phi tuyén.
Hon thé nita, phuong phap dé xuit nay con ap dung
dugc cho ca hé song tuyén c6 thanh phan bat dinh
bién d6i theo thoi gian dang cong tinh trong md hinh
nho da dugc bd sung thém thanh phan wdc lugng xép
xi nhitng thanh phan bat dinh nay tir cac dir liéu do
duogc tir hé trong qué khi.

2 Thiét ké by diéu khién

Déi tuong phi tuyén dugc quan tim trong bai
bao nay la hé song tuyén bat dinh bac n c¢6 mé hinh
trang thai khong lién tuc:

X = A(x)x, +B(x, u, +0, ()
Y, =Cx)x, +g,
trong do:
— x, =(x[k], ... ,x,[k])" 1a vector cua tt ca n
bién trang thai cua hé,
— u, = (k] ... ,um[k])T 1a vector cia m tin hiéu

dau vao (tin hiéu diéu khién),

=y, =(nlk -
dau ra,

,,[k1)" 14 vector cta ¢ tin hiéu

- A(x,)eR™, B(x,) e R"™", C(x,) e R"™ 1a cac
ma tran hé théng phu thudc trang thai,

~ U, g, lacac thanh phan bét dinh phu thudc thoi
gian cua hé va dugc gia thiét réng bién dbi cham,

— chisé & biéu dién gia trj cia tin hiéu tai thoi diém
t=kT, v6i T, la chuky trich mau.

Nhiém vu thiét ké 1a xay dung mot bo didu
khién phan hoi trang thai, ky hiéu boi K" (x,), dé
didu khién dau ra hé (1) bam theo duoc diy gia tri dat
{w,} cho truéc va chat luong bam gia tri dit nay

khong bi anh huéng boi cac thanh phan bat dinh
Vi S, tac dong vao hé.

Bai bao sé& sir dung nguyén tic diéu khién du
bao theo mo hinh (Model Predictive Control) dé thiét
ké bo diéu khién phan hdi trang thai ""“(x,) cho

hé song‘tuyén bét dinh (1). Nhu vay bo diéu khién

nay s€ gom ba khau chinh:

1) Khau du bao tin hiéu ra, ¢6 nhi€ém vu xac dinh cac
gid dau ra trong twong lai Ve i=1L2, ...,N
tinh tir thoi diém & hién tai, trong d6 N >2 lado
rong cira sd du bao. Két qua cua khau du bao tin
hiéu ra nay la cac ham Vi phu thudc tin hiéu

dédu vao tuong lai u,, , j=0,1, ... ,N-1.

2) Khau ham muc tiéu c6 nhiém vu biéu dién chat
luong bam day gia tri dat mong mudn {w,} cua
hé¢ dudi dang ham phu thudc cac tin hi¢u dau vao
tuong lai U, j=01, ... ,N-1.

3) Khéau tdi wu héa c¢6 nhiém vu xdc dinh tin hiéu
diéu khién u, hién tai dé cuc tiéu hoa ham muc
tiéu trén.

Hinh 1 biéu dién c4u tric mot bd didu khién du
bao theo m6 hinh gom ba khau co ban da néu ¢ trén.

B6 diéu khién

1 1
] 1
' dwbio !
1 .|
1 [Phwong phap 1
' tiwuhéa |, l Leog,
1 1
1
{w,.} i Hém*muc 1% | Hé song 2y
tidu L tuyen bat —»
1 .
) 1 dinh

1 1

v, ' |Méhinh| 1 | X,

- ! dw bao [
1 1

Hinh 1. Cau tric bd diéu khién du béo phan hdi
trang thai

Ngoai ra, do h¢ 1a bat qfinh néon bén canh ba khé}u
co pén trén cua mdt bo di€u khién du bao, bo dicu
khién du bao cua bai bao s& con c¢6 thém khau udc
luong x4p xi hai thanh phan bat dinh U, g, trong
hé. Nhing gia tri udc luong xap xi nay s& duoc bai
bao ky hiéula o, va ék'

2.1 Xay dung mé hinh dw bdo

Dé xdy dung mo hinh du béo, bai béo di tir mo
hinh song tuyén (1) cua d6i twgng diéu khién, trong
d6 cdc thanh phan bat dinh v,, ¢ dugc thay bang
nhiing gia tri udc luong cua chung 1a 0, va gk . Cac
gia tri uc luong nay déu dugc xem 1a hing sb trong
toan bd ctra s6 dy bao hién tai [k,k+ N —1]. Khi d6
md hinh thay thé nay sé 1a:
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Xy = A(x,)x, +B(x, )u, +0,
Y. = Clx,)x, +§k

Do tai thoi diém & hién tai trang thai x, cta hé

1a da biét, nén tat ca cac ma tran hé thong bao gom:
A, = A(x,), B, = B(x,), C, =C(x;) (2)

déu 1a cac ma tran hang tién dinh (x4c dinh rd dugc).
Khi @6 mo6 hinh trén tré thanh LTI ro:

)

Xpn = A X+ B, +0,
Yo = Cexi + ék

Tuy nhién, do bd diéu khién du bao phan hoi
trang thai IC""°(x,) s& dugc thiét ké sau nay lai sir
dung tﬁun du béo hitu han (d0 rong cua cura s6 du bao)
nén rat cd thé trong hé kin van con ton tai sai 1éch
tinh. Do d6 d€ chdc chan rang hé kin khong con sai
I&ch tinh, ta s& bo sung thém vao hé hd mdt thanh
phén tich phan va viéc bo sung thém khau tich phan
d6 s€ duoc thuc hién trén bo diéu khién thong qua mo
hinh du bao.

Viét lai m6 hinh LTI 15 (3) thanh:
X, =A%, +BAu, +Bu, ,+0,
{zk =CGx g,
trong d6
Auy =y —uy

s€ co:

G a0 e [)
r(6o) 2 e,

U,

v6i O 1a ma trdn c6 tat ca cac phan tir bang 0. Dit:

A B B
z, = X A, = f k,Bk= k
Uy 6 I 1

5 4)
C,=(C .0), 6, :(_ok)
thi mo hinh trén tré thanh:
Zya=Ayz, +BAu, +0, 5)
Ve = Cizi + ék

RS rang md hinh méi (5) da ¢6 thém thanh phan tich
phén, vi:

O:det(sl—Ak):de{

c6 m nghiém s=1.

Ta s sir dung m6 hinh LTI rd nay sau khi da c6
thém thanh phan tich phén, lam m6 hinh dy bao. Vi
mo hinh du bao do thi:

Zi =AMz B A, 10,
2
=Aiz, +ABAy, ,  +B Ay, +
+(A, +1)0,

A i1
=A,z, +A B Ay, + - +AB Ay, +

+BAu,. +(A+ e AL +T)0,
Suy ra
v =Ci(Aiz, +A'BAu, + - +
+A,B, Ay, ., , +BkAHk+,-_1)+C_Z,-
trong do
Q’i:Ck(ATﬁ- +Ak+[)Qk+£k (6)

Boi vy, néu viét chung lai tit ca cac dau ra du bao
thudc ctra s6 du bdo hién tai Vi i=1, ... ,N thanh

mot vector chung:

y= COZ(Zk+1’J_}k+2’ ’J_/k+N)
ta s€ duoc:
y=Ep+d @)
trong d6
C,B, ® €]
E= : : ’ :
CkA;cVi]Bk CkA/[c\thk CkBk
CkAk ('il
d= : z, 4| ®)
CkAllcV (’_iN

p= COZ(AZI( s Alikﬂ >

Ay )

va © la ky hiéu cia ma trén cé tAt ca cac phén tr
bang 0. Hién nhién d 1a vector hang xac dinh duoc
(vector ham rd).

Cong thirc (7) trén ciing chinh 14 toan bo cac dau
ra du bao cua hé song tuyén tinh tir thoi diém & hién
tai thudc cira s6 du bao [k,k+ N —1]. Ta co thé the”iy
ngay rang cac dﬁu‘ ra du bdo nay cua h¢ song tuyén
bat dinh (1) ban dau bay gio da dugc biéu dien dudi
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dang cac ham tuyén tinh ciia tin hiu dau ra trong
tuong lai, dugc viét chung lai thanh vector p.

2.2 Ham muc tiéu
Ham muc tiéu ¢6 nhiém vu biéu dién muc dich
diéu khién bam Y, W, dudi dang ham cua p. Tuy
nhién, do st dung ctra ) du bao hitu han nén & thoi
diém diéu khién qua khir so véi thoi diém hién tai k
¢ thé van tdn tai mot sai léch bam Wi =Y, * 0.
Do d6 dé bu lai, & cira s6 diéu khién hién tai ta s&
diéu khién sao cho dau ra cia hé bam theo duoc tin
hiéu dat co6 bu thich nghi la:
Wy _(Z,H ~Wiy)
Noi cach khac, néu nhu ta ky hiéu toan bg tin hiéu dat
c6 bu nam trong khoang ctra so diéu khién hién tai ma
h¢ can phai bam theo 1a vector w thi :
Wi _(Z,H — W)
W= : 9)
Wiy =, = W)
va ham muc ti€u phai biéu dién duoc sai 1éch bam
trong toan bd ctra s6 dicu khién hién tai, ky hi€u boi:
e=y—w
=Ep+d-w=Ep-s véi s=w-d (10)

phu thudc vao tin hiéu diéu khién twong lai p.

C6 thé thay ton tai vo sb ham muc tiéu dat thoa
mén yéu cau néu trén. Sau day, va ciing dé don gian
cho cong viéc t6i wu hoa sau nay ma khong lam anh
huong nhiéu t6i chat lugng diéu khién & ctra s6 diéu
khién hién tai, ta s& sir dung ham muc tiéu dang toan
phuong tinh tir thoi diém & :

Ji(p)=€'Qe+ p' R, p— min (11)
v6i Q,, R, 1a hai ma tran ddi ximg xac dinh duong
tly chon, mién 1a ¢ s6 chiéu phi hop. Cu thé 1a o,
phai c6 sd chidu la gNxgN va R, phai c6 s chidu
la mN xmN .

2.3 Tbiwu héa

Thay (10) vao cong thirc (11) ciia ham muc tiéu,
ta duoc:

Ji(p)= ( pP- )Qk(Ep—s)+pTRkp
=1 (E'QE+R)p-25'QEp+s'0;s

Do thanh phan s'Q,s trong biéu thie trén khong phu
thudc p nén muc dich cuc tiéu héa ham muc tiéu
(11) 1a twong duong voi:
p' (E"Q.E+R,)p-25"Q,Ep — min .
Suy ra [3]:
=(E"Q,E+R,) E'Qs

va ta c6 tin hiéu diéu khién u, =u, , +Au, cantim &
thoi diém £ hién tai la:

u, =gk71+(1,®, ’G))E (12)

2.4 Udc lwong xip xi cdc thanh phan bit dinh

Xuit phéat tir mé hinh song tuyen bét dinh ( 1
ban dau da cho 1a khong lién tuc ciia ddi tugng diéu
khién, ta c6 ngay:

Oy =x —A(x, )X,
g, =y, —Clx)x,

- B(x, uy

Tir ddy va véi sy hién nhién rang ¢ thoi diém & hién
tai cic gid tri qua kho x,_, u,,, y,_ 1a da co va
X5 Y, la do dugc, ciing nhu v,, S, cua h¢ dugc gia
X Y, V> &,

thiét 1a bién d6i cham, ta hoan toan xdp xi chung
duoc nho:

v, =x, —Ax, )X,
g, =y, —Clxx,

2.5 Thudt todn diéu khién

-B(x, Dy, (13)

Thuit toan diéu khién thyc chat gdm cic vong
lap £=0,1,... véi mdi vong lap dugc hinh thanh tir
cac cong thic (2) cho viée tuyén tinh héa md hinh
song tuyén xung quanh quy dao trang thai quan sat
dugc, cong thie (13) cho viée xap xi hoa cac thanh
phan bét dinh trong mé hinh tir nhitng gia tri vao ra
va trang thai do dugc trong qua kht, cling nhu cho
viéc x4c dinh tin hiéu diéu khién u, hién tai, trong d6
ma tran E va vector s dugc xay dung nho cac cong
thure (8), (9) va (10).

Tuy nhién, dé c6 thé tiét kiém cac 6 nhé trung
gian trong qua trinh cai dat thuat toan ciing nhu nang
cao kha ning thoa man thém diéu kién rang budc vé
bién d6 cua tin hiéu diéu khién |u,|<U véi U >0
cho trudc, ta c6 thé stra ddi lai cac cong thirc d6 theo
nguyén tic nhu sau:
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— Thir nhét 1a bo di cac chi sé & cua cac tin hiéu khi
cai dat. Nhimg gia tri qua khir nhw x, 0, 1,y |

s& dugc thay bang )_c/,g/ va Z/'

— Thtr hai la thay Q,, R, bdi O, R c¢6 Q duge chon
mot 151} 6 budc khoi tao, con R duqc thay d(f)i
giam dan theo tirng vong 1ap. Nguyén tdc thay doi
O,, R, nay xuat phat tir cau trac ham muc tiéu
(11) lakhi R, cang lon, p s& cang nho va nguoc
lai khi Q, cang I6n, qua trinh qua do cia hé cang
nhanh, vi c6 e cang nho.

Cung véi nhitng nhén xét trén thi thuat toan diéu
khién dé xuat s€ co cau truc gom cac budc tinh sau:

1) Chon N>2 va Q, R dbi xung xac dinh duong,
trong d6 R nén dugc chon du 16n. Chon héng )
0< <1 de giam R theo tng vong lap.

Gén k=0 va gia tri khoi phat x’ tiy chon. Tinh

y =Ci)x'.

2) Po trang thai x va diu ra y tu hé (1) roi uée
luong v, ¢ theo (13) ma bay gio dugc viét lai
thanh:

rdi tir d6 tinh @ =col (0, 1)
3) Tinh cac ma tran hing 4,B,C theo (2):
A= A(x), B=B(x), C=C(x)

vatudola A B,C theo (4), tic la:

A:(; fj,Bz[fj,Cz(C,@)

4) Xay dung céac vector d,, i=12, ... ,N theo (6)
ma bay gid dwoc viét lai thanh:

d,=C(A™+ - +A+1)0+¢

rdi tir d6 tinh d theo (8), w theo (9) va cudi cung
la s theo (10) ma bay gio dugc viét chung lai &

dang méi nhu sau:

Wi — ()_’/ ~ W) CA

s= : - [/J— :
CAN Z

Wisn _(3_/ _"_Vk—l)

I=

I
=

5) Xay dung ma trdn £ theo (8) ma bay gi¢ duge
viét lai thanh:
CB ® RPN C)
E= : : IR
CA"'B CA"’B ... CB

6) Tinh u theo (12):
u=u'+(1,0, ... ,©)(E"QE+R) E'Qs

161 dwa vao diéu khién trong mot khoang thoi gian
dung bang chu ky trich mau T, .

7) Gan:

u =u, Z/ZJ_/, X =x vak=k+l1.

Giam gia tri ma trdn R theo cong thuc R := uR
r0i quay vé 2).

3 Piéu khién thiét bi phan ing thiyy phin Acetic
Anhydride khudy trén lién tuc

Pé minh hoa chat luong cua bd diéu khién dudi
dang thuat toan da dé xuét, sau day bai bao sé& kiém
nghiém théng qua mot tmg dung diéu khién bam tin
hiéu dat trudc cho hé phan Gng thuy phan Acetic
Anhydrid khudy trén lién tuc.

Hé phan tng thiy phan Acetic Anhydrid khudy
tron lién tuc 1a hé c6 hai du vao, hai dau ra, mé ta
boi mo hinh trang thai lién tuc dang song tuyén bét
dinh [7]:

x=A4,(x)x+B.(x)u+v,

14
y=Cux+g (14)
trong d6
X, a, -a,x, X, —X
ie X, A ()= -a,x, as—a; a; 0
X, x, a, —a, —x,
x, X, X, X, X
0 —ayx, /x,
() 0 -ax,/x, 1 00
(x)= s .=
T A-ax, 0 0 0 1
0 -a,

Hai ddu vao u=(u, ,u,)" =(F, ,F,)" cia h¢ lan
lugt 1a luu lugng nude noéng gia nhiét binh phan ng
va luu luong san phan lay ra. Hai dau ra
y=,5)" =(C, , )" 1andng do san pham va do

cao (mirc) ciia cOt san phiam phan tng trong binh.
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Vector v, ¢ chira day du tat ca cac thanh phan
nhiéu bat dinh tac dong vao hé.
Pé chuyén mo hinh lién tuc (14) trén vé dang
khong lién tuc:
X = AQX)x, + B(x,u, +0,

Y, =Clx)x, +g,

ta s& roi rac hda né véi chu ky trich mau 7, . Khi d6
s€ co:
Ax,)=1+T,A4.(x,), B(x,)=T,B.(x;)

Clx)=C,, (4

Qk = T;Qc

Céc hinh tir hinh 2 dén hinh 10 1a két qua mo
phong thu duoc khi di€u khién hé phan tng thuy phan
Acetic Anhydrid khuay trén lién tuc (14) bang bd

Nong do CA2 bam gia tri dat

Sai lech nong do CAZ2 [%]
- :

l——— CAZ saipoint
005F i
}_ - [ cazmre
01 R e Dsn Ly v
L L L
0 100 200 300 400 500 600

Time (Seconds) ]
Hinh 2. Sai I¢ch nong d6 dau ra y, =C,, khi thay doi
2id tri dat w,

. x40 Sai lech nong do CA2 khi F1 tang 10%
o - o -

— ]

Sai lech nong do CA2[%]

-5 L L
0 100 200 300 400 500 600
Time (Seconds)

Hinh 4. Sai léch néng d6 dau ra y, =C,, khi nhidu
F.(v,) tang 10%

«10% Sai lech nong do CA2 khi CA1 giam 10%
5 T T ¥ T

Sai lech nong do GA2[%)

5 L 1 5 L I
0 100 200 300 400 500 600
Time (Seconds)

Hinh 6. Sai léch nong d¢ daura y, = C,, khi nhiéu
daura C,, (g ) giam 10%

diéu khién da dé xuat, trong dé cac tham‘sé cu thé
cua hé dugc su dung trong mé phong bao gom:

a,=1,639.107, a, =0,19345, a, =0,15443

a, =6,5405.10°, a, =5,2212.10°, a, =0,0037

a, =0,3846.10°, a, =7,2015.10" T, =3,5s

A1=0

Két qua ¢ hinh 2 va hinh 3 cho thay khi thay d6i

gia tri dat w, tang hay giam 10%, bo diéu khién
] (x,) dé xuét cho ra dap ing y, =C,, ¢ ddura
bam tot theo gid tri dat, dong thoi sai léch mirc san
pham trong binh & dau ra thir hai 1a y, =4 chi thay
dbi rat it tai thoi diém thay ddi gia tri dat, sau do vé

lai ngay gi trj can bang. Piéu nay da xac nhan kha
nang tach kénh rat tot cia b diéu khién dé xuat.

10 Dap ung muc h khi'thay doi gia tri dat CA2
4k 4
2k
ER !
g T
2t
4+ T
0 100 200 300 400 500 600
Time (Seconds)

Hinh 3. Sai léch d6 cao d6 san pham v, = h khi thay
doi gia tri dat w,
10* Sai lech nong do CA2 khi F1 giam 10%

|

Sai lech nong do CA2(%)

: 0 100 200 300 400 500 600
Time (Seconds)

Hinh 5. Sai léch nong d6 daura y, =C,, khi
nhiéu F, (v,) giam 10%

107 Sai lech nong do CA2 khi T1 tang 10%
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Hinh 7. Sai léch ndng d¢ dau ra y, =C,, khi nhiéu
7, (v,) tang 10%
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T

A b o o & oo o

Nong do dau ra CAZ2 [%]

1 1 L 1 L
0 100 200 300 400 500 600
Time.{Seconds)

Hinh 8. Sai léch néng d6 dau ra ¢ =C,, khi nhiéu
T, (v, ) gidam 10%

104 Sai lech nong do CA2 khi F1 giam 10%, CA1 giam 10% va T1 tang 10%
L4 T T 8 4 T T
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Hinh 10. Sai léch nong d daura y, = C,, khi nhiéu
F (v,) giam 10% nhiéu 7, (v, ) ting 10% va nhiéu
diura C,, (g ) giam 10%

9 Tiép theo, hinh 4 va hinh 5 cho thay khi tai thoi
diém 100s co6 tdc dong ctia nhiéu F,, 1a thanh phan
trong vector nhidu v, cla hé, thay d6i +10%, b
didu lfhién \{ﬁn gin nhu gitt nguyén dugc gia tri dat
yéu cau ¢ dau ra la nong do san pham C,, véi mot
sai 1éch nho khong dang ké trong mot khoang thoi
gian rat ngin (ting giam +8.33-107).

_ Tuong tu, két qua o hinh 6 cho thay khi co
nhiéu tdc dong lam gidm 10% o daura y, =C,, tai
thoi diém 100s , bo diu khién da kéo hé quay tro vé
vé gia tri dat w, ban dau. Luong sai léch & dau ra bi
anh huong boi tic dong cuia nhidu 1a khong déng ké,
chi dao dong trong khoang +8.2-107.

Két qua md phong & hinl} 7 va hinh 8 C(‘)I‘l xac
nhdn thém kha nang khang nhicu 7, 1a thanh phan co6
trong vector nhiéu v_ ctia hé. N6 cho thdy mac du co
su tdc dong cua 7, , song sai léch néng d0 san phém o
dau ra 1a rit nho (£1.763-10"") va cling chi ton tai
trong mdt khoang thoi gian rat ngan (khoang 40s ).

Cudi cung, hinh 9 va hinh 10 1a két qui mo
phéng khi c6 ghiéu nguén nhicu tdc dong déng~ thoi
vao h¢, bao gom nhiéu F(v,), T, (v,) va nhicu co

lin ¢ daura y, =C,, (¢,)- Méc du van on dinh va

0% Sai lech nong do CA2 khi F1 tang 10%, CA1 giam 10% va T1 tang 10%
E : o T T
TS5
51
Py
(8}
o]
°
2 Qpm— 3
=]
c
£
[3]
o
T
0.5
> L L - I L 1
0 100 200 300 400 500 600
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Hinh 9. Sai léch dau ra y =C,, khi nhidu F,7;
(v,) ting 10% va nhiéu du ra Cyy (¢ ) giam 10%

ton taiﬂmét sai 1éch tinh, song rat nho, khong dang ké.
Cu thé 1a né chi dao ddng trong khoang sai l1éch
6.958-10° +1.57-107.

4 Kétluan

Bai bao dd dé xuat phuong phap diéu khién mo
hinh du bao phi tuyén NMPC sir dung mé hinh du
béo tuyén tinh trong mot khoang nho, két hop véi
dich chuyén mo hinh du bao tuyén tinh doc trén truc
thoi gian cung véi cira s6 du bao.

Két qua mo phong sir dung b diéu khién dé
xuit vao diéu khién hé phan ung thiy phan Acetic
Anhydrid khudy tron lién tuc cho thay hé hoat dong
6n dinh, san phim nong d6 dau ra C ', €0 dap Umg
nhanh, bam lugng dat t6t. Hon nita két qua mo phong
con cho thdy kha ning tach kénh rat tét cia bo diéu
khién. Cu thé, khi thay ddi cac nhifu tac dong, b
didu khién cho dap tmg tot, khang nhidu hdu nhu
hoan toan, h¢ dat trang thai 6n dinh, sai léch néng do
diura C,, ratnho tir 6.698-10°% dén 2-107°%.
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