[DE CUONG CHUONG TRINH DA HOC]

Bai tap 1o'n Ty dong hoa qua trinh san xuat

Baisé 3

Dé bdi : Cho mot hé théng dong c6 mo ta toan hoc nhw sau:

X& =X +Uq
X& 7 =-X1—2Xo + U2
Véi diéu kién dau : x1(0) = 10
7 x2(0)=0 o
Tim luat diéu khién dé toan hé dat tiéu chuan toi vu cuc tieu ham :
1
= Ejl (X12 + X22 + 0,1U12 + 0,1U22 )dt
0
Lovi giai:
Truéc khi gidi bai toan em xin trinh bay qua vé Iy thuyét ludt diéu khién tiéu chudn
t6i U cuc tiéu ham

I/KHAI NIEM CHUNG:

Thong th wong cac hé thong di éu khién (HTPK) duoc thiét ké déu phai thoa man
mét s6 chi tiéu chit lwong dé ra ndo d6.Céc chi tiéu chat lwong pha i tot nhit theo
quan dié m nao d6 thuong goi 1a chi tiéu (chat lugng) téi wu . Trong trudng hop t dng
quét chi tiéu chat lwong t 6i uu thuong duoc goi 12 tidu chuén tdi vu va duoc mo ta
ham toan hoc J nao do .

Céc chi tiéu téi wu trong thuc té ¢ thé la:

+) Qué trinh qué& do ngan nhat (thoi gian).

+) Do qua diéu chinh 6 max  nNho nhét.

+) Sai léch tinh nho nhat.

+) Nang lugng tiéu thy nho nhét.

+) Gié thanh ré nhat.

+) CAu triic don gian nhat, 6 6n dinh cao nhét......
Vé tong quat , tieu chuan téi wu J 1a mot phi ém ham thuong phu thugc vao cac
thong sb, cau trdc caa hé théng. Trong thuc té J dugc dé ra s& bi han ché boi nhiéu
diéu kién va tinh chat cua hé théng. Hé théng da m ba o téi wu theo tiéu chuan J tirc
hé thdng c6 tra ng thai sao hamg J dat dat cuc trj (cu ¢ dai hodc cuc tiéu). Nghién
ctru hé théng diéu khién téi vu (PKTU) tac quan tam téi:

+) X4&c lap bai toan téi wu , cac diéu kién bién va tiéu chuan téi uu .

+) Xac dinh duoc luat diéu khién (algorithm) dé cho qua trinh can
diéu khién 1a téi uu, tong hop duoc hé d6 va xay dung duoc hé théng dé trong diéu
kién thuc té.
Hé thong PKTU ¢6 thé dugc phan thanh hai loai chinh :

+) Hé thdng tdi wu tién dinh tac hé thdng tdi wu ¢ day du tin tic
vé ddi tugng can diéu khién .

+) Heé théng tbi wu ngau nhién tic hé thong ti wu khong co day du
tin tirc vé& ddi tuong can diéu khién.
Ngoai ra DKTU con c6 thé phan loai trén quan diém hé thong lién tuc théng sb tap
trung , hé phan b rai hé sd.



[DE CUONG CHUONG TRINH DAI HOC]

Trong chuong trinh hoc caa ching ta chi gi 6i han & hé théng PKTU cua céc hé lién
tuc thong sb tap trung thudc dang hé théng téi wu tién dinh.
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Bai tap 16n Tu dong hoa qua trinh san xuat

11/ NGUYEN LY CUC TIEU:

Ly thuyé t dié u khién t6i wu theo nguyén ly Pontriagin duwa ra khai niém téi uu
duoc trinh bay & nguyén ly cuc dai.Tuy nhién cac nguyén ly cuc tiéu gén lién véi
ham Hamilton ciing ¢6 nghia twong tu nguyén Iy cuc dali.

Trong phan sau chiing ta gia thiét cac ham sé déu lién tuc va c6 vi phan..., cho phép
thuc hién cac phép tinh toan hoc.
Hé thdng khao st dwoc md ta bai phuong trinh c6 dang.

dX(t) = f(x(t),u(t)) (2.1)

Trong do t :Bién thoi gian.

X(t) : Vector trang thai bac n.

U(t) : Vector cac dai lugng diéu khién bac n.

F :Vector cac ham bic n
Vector trang théai dié m dau la X(tg), diém cudi la X(t1). Trong mét sb truong hop
vector X(tg) va X(t1) c6 thé bi han ché bai diéu kién cho trudc. Bai toan dugc dit ra
la tim c4c phan tir cua vector diéu khién U(t), tg < t1 sao cho céc tiéu ham téi uu cua
hé

Iu(t)] = Go [x(t1 )] + J Halx@®u®ldt - (2.2)
to
to : Thoi gian dau cua qda trinh diéu khién,
- ty : Thoi gian cudi cua,qué trinh dicu khién.

Gia thiét ton tai U (t) toi uu sao cho I[u(t)] = 1[u (t)]
Gia thiét dai luong diéu khién u (t) gan mién U(t) . Véi tin hiéu diéu khién u (t) ta
c6 vector trang thai t6i wu 1a x (t) gia thiét khi thay dolvm(,)t giatri diéu khién du(t)
thi co su bien thién &X(t). Vector trang thai cua h¢ co thé duoc viét dudi dang:

X)) =x () + O x(t) (2.3)
Tin hiéu diéu khién tuong ung: }

u) =u (t) +du(t) (2.4)

- 25
ddt gt dt (2.5)
= X
o0 — =d(®X) (2.6)
dt g

Gia thiét & gan trang thai toi uu cho phép :

of of
of (x,u) =— OX +——0u (2-7)
i ox du . .
Céc vi phan cua (2.7) c6 the duoc tinh cho trang thai tdi wu u (t) va x (t):
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of
o o 1
ax1 6x2 %,
of I | 52
I~ =ox X 39% (2.8)
X Ml M 2 L M
o o of
ox  ox _X
1 2 n
oo I
U ou aun
6f1 6f2 g
of 2“2 | 2
2 aom . (2.9)
au Ml Mz L M
of ot [ o
au ou
1 2 aun

Ma tran Jacobi trén c6 céc gia trj thay doi theo phan tng toi wu cua hé thong. Tir he
thong cac phuong trinh (2.1), (2.6) va (2.7) ta cé thém phuong trinh sau :

d (6)() =i Ox +i Su (2-10)

dt oX au
_Ham 1(u(t)) dat duoc gia tri tuyét doi nho nhat (minimum) theo vector
u =u (t), co thé chang minh rang néu mot sy thay doi nho  I( tin hiéu bién thiéndl
) s& c6 mot su thay doi tin hiéu diéu khién Sudt sau d¢6 dam bao cho :
&1 = 0(day la diéu kién can cho cuc tri)  (2.11)
Véi diéu kién ban dau x(tg) = xg = bién thién trang thai dau: dx(tg) = xg
Tagiasu:

dG T 5X(tl) + Jr o of T of T
o= __u_ ntl 1 Su 2.12
() vl (212)

Dao ham riéng trong (2.12) duoc tinh cho vector t6i wu. Pua thém vao hé théng mot
vector mai A(t). Thay vao phuong trinh (2.10)

d (& of of
A ( X):A T oxen —au (2.13)
dt _OX au
Tich phén (2.13) sau khi d& chuyén vé ta dugc phuong trinh sau :
ard@x)  Tof » of
A -A —Oox-A —dudt=0 (2.14)
o dt oX au
Thay vao phuong trinh (2.12) ta ¢
oG T u of T .of of
ol = 2 Ox(t1) +J. v ox+A —, e ' o+ iT Su+A ' a_f &udt +
AX(t1) ox ox  dt ou ou
+ AT S =0~ AT|6x (=1 (2.15)

Néu ham Hamilton c6 dang :
H=foen + A fxu)  (216)
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Va néu vector A(t) ¢é vi phan thoa mén phuong trinh sau :

dA oH

= ox @10

Gia sir sai s6 ban dau cua qua trinh 8X(tg) = 0 nhu vay diéu kién can cho qua trinh
diéu khién toi uu la:

0 OH ' oH
ol=)] —— Oudt=0 (2.18) = — =0 (2.19)
. . to au ou
biéu kién cuodi cho vector A(t) la:
T
T dG
Aty) — i (2.20)
t=tl
Tur cac phuong trinh & trén rat ra dugc cac phuong trinh quan trong sau:
aH oH o
=f(x,u) =
oA oA dt
@“
=- 2.21,2.22,2.23
dt ox ( )
d_H = O
dt

Néu dai lugng diéu khién : aj <uj (t) <Bj;i =1,2,3.....(6 day a;j va Bj la cac hang
s6) Tir phuong trinh (2.18) ta  ch y rang néu du(t) 1a bat ky thi diéu kién cuc trj 1a:

ut =-a 94 >0khidU; >0
1 i an

v =-g9H <oknidy; <o
1 i aui
111/ AP DUNG PE GlAI BAI TAP:
Ddi vai dé bai da cho thi ta c6 céc dit liéu sau:
&= T= d_x = Xo + Ug
sl g - 2p-xtu
fr(x(t),u(t) =x2 +up
fa(x(t),u(t)) = -x1 —2x2 +u
Golx(t1)] = 0 ; frea[X(®.UM®] = 0,5.(x , +x, +0,0u, +01u?)
t0=0:t;=1 1 2 1 2
of 0 1 of 10
— = ; —= (3.1)
ox -1 -2 ou 01
Ham Hamilton c6 dang (2.16) :
= H=050+x,+010 ,+0u2)+A(X +u)+A (U -x-2x)
1 2 1 2 1 2 1 2 2 1 2

Theo (2.19) thi diéu kién can cho qua trinh diéu khién téi uu Ia:
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Bai tap 16n Tu dong hoa qua trinh san xuat

oH
__ =0lu+A =0
1
(3.2)
oH
—— =0lu  +A =0
2
dA
L __9H_ Ay - xq
Theo (2.22) ta c6 at o
My =-0H =24 -A-x
dt ox 2 1 2
A=A =X
= S (3.3)

2 1 2
Dé giai hé phuong trinh vi phan nay ta cd kha nhiéu phuong phép:
+) Phuong phép giai hé phuong trinh vi phén thuong .
+) Phuong phap giai hé phuong trinh gan ding theo phwong phép tinh.
+) Phuong phép giai hé phuong trinh vi phén theo Laplaces hoa.
Sau day ta giai hé cac phuong trinh trén theo Laplaces hoa.
Thay hé phuong trinh (3.2) vao hé phuong trinh (3.3):
Ta duoc
- u& = u —10x
! ' (3.4)
—u& :—2u +u -10x

Két hop vai hé phuong trinh %an dau ta duoc hé bon phuong trinh sau

=u, +10x;
b&

=2u, — Uy +10
2 Uz = Up X2 (3.5)
X&1 =X, + Up

X&) = —2Xy — X1 + Us
Bién doi Laplaces hé cac phuong trinh trén:
Ta duoc puz(p) = u2(p) + 10x1(p)
puz(p) = 2uz(p) —uz(p)+ 10x2(p)

px1(p) = x2(p) + u1(p)

px2(p) = u2(p) - X1(p) — 2x2(p)
Sau khléiu’or(ihe bén phuong trinh trén ta tién hanh so hoa ching:
Végip= - T la thoi gian cit mau.

Tz+1

Tién hanh bién d6i
Ta duoc két qua sau
Al =4 + t*t + 4*t; B1 = 2*t*t - 8; C1 = 4 - 4*t + 4*t*t;
D1 = 20*t*t - 20*t; E1 = 40*t*t; F1 = 20*t*t + 20*t; G1 = 10*t*t ; H1 = 10*t*t +
10*t ; K1 = 10*t;
A2=-Cl;B2=-B1;C2=-Al; D2 = 100*t*t;E2 = 200*t*t;F2 = -200*t;G2= -F2
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Bai tap 16n Tu dong hoa qua trinh san xuat

A3 =4+ t*t; B3 = 2*t*t - 8; C3 = 4 + 4*t*t;
D3 =2*t - 2; E3 =4*t; F3 =2*t + 2; G3 = t*1;
H3 = 2*t*t ; K3 = t*t;
A4 = 4 + t*t -4*t ; B4 = 2*t*t - 8; C4 = 4 + 4*t*t + 4*1;
D4 = -t*t; E4 = -2*D4; F4 = D4 ; G4 = 2*t;
H4 = -2*t;

ul(i+2) = ( D1*x1(i+1) + E1*x1(i) + F1*x1(i-1) + G1*x2(i+1) + H1*x2(i) +
K1*x2(i-1) -B1*ul(i+1) -C1*ul(i))/Al;

u2(i+2) = ( D2*x1(i+1) + E2*x1(i) + G2*x1(i-1) + F2*x2(i+1) + G2*x2(i-1) -
B2*u2(i+1) - C2*u2(i))/A2;

x1(i+2) = ( D3*ul(i+2) + E3*ul(i+1) + F3*ul(i) + G3*u2(i+2) + H3*u2(i+1) +
K3*u2(i) -B3*x1(i+1)-C3*x1(i))/A3;

x2(i+2) = ( D4*ul(i+2) + E4*ul(i+1) + F4*ul(i) + G4*u2(i+2) + H4*u2(i) -
B4*x2(i+1)-C4*x2(i))/A4;

Churong trinh Matlab dé tinh céc tin hiéu diéu khién du6i dang bang sé hogc hinh
vé nham md phang hé thong:

function[x1,x2,ul,u2]=TT(t,n)
x1(1)=0;x2(1)=0;x1(2)=0;x2(2)=0;x1(3)=10;x2(3)=0;
u1(1)=0; u2(1)=0; ul(2)= 0; u2(2)= 0;ul(3)=1;u2(3)=1;
Al =4 +t*t + 4*t; B1 = 2*t*t - 8; C1 = 4 - 4%t + 4*t*t;

D1 = 20*t*t - 20*t; E1 = 40*t*t; F1 = 20*t*t + 20*t; G1=10*t*t; H1=10*t*t+ 10*t; K1
= 10*t;
A2=-Cl;B2=-B1;C2=-Al; D2 = 100*t*t;E2 = 200*t*t; F2 = -200*t;G2= -F2

A3 =4+ t*t; B3 =2*t*t - 8; C3 = 4 + 4*t*t;
D3 =2*t - 2; E3 = 4*t; F3 = 2*t + 2; G3 = t*;
H3 = 2*t*t ; K3 = t*t;
A4 =4 + t*t -4*t ; B4 = 2*t*t - 8; C4 = 4 + 4*t*t + 4*t;
D4 = -t*t; E4 = -2*D4; F4 = D4 ; G4 = 2*1;
H4 = -2*t;
fori=2:1in
ul(i+2)=( D1*x1(i+1) + E1*x1(i) + F1*x1(i-1) + G1*x2(i+1) + H1*x2(i) + K1*x2(i-1) -B1*ul(i+1)
- C1*ul(i))/AL;
u2(i+2)=( D2*x1(i+1) + E2*x1(i) + G2*x1(i-1) + F2*x2(i+1) + G2*x2(i-1) - B2*u2(i+1) - C2*u2(i))/A2;
x1(i+2)=( D3*ul(i+2) + E3*ul(i+1) + F3*ul(i) + G3*u2(i+2) + H3*u2(i+1) + K3*u2(i) -B3*x1(i+1)-
C3*x1(i))/A3,;
x2(i+2)=( D4*ul(i+2) + E4*ul(i+1) + F4*ul(i) + G4*u2(i+2) + H4*u2(i) -B4*x2(i+1)-
C4*x2(i))/A4; end

>> [x1,x2,ul,u2]=TT(.01,100)
x1=
1.0e+013 *
Columns 1 through 6
0 0 0.0000 0.0000 0.0000 0.0000

Columns 7 through 12

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Columns 13 through 18

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Columns 19 through 24

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Columns 25 through 30

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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Columns 31 through 36

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Columns 37 through 42

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Columns 43 through 48

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Columns 49 through 54

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Columns 55 through 60

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Columns 61 through 66

0.0000 0.0000 0.0000 0.0000 0.0000 0.0001
Columns 67 through 72

0.0001 0.0001 0.0001 0.0002 0.0002 0.0003
Columns 73 through 78

0.0004 0.0005 0.0006 0.0008 0.0011 0.0015
Columns 79 through 84

0.0019 0.0026 0.0034 0.0045 0.0059 0.0078
Columns 85 through 90

0.0104 0.0137 0.0182 0.0241 0.0319 0.0422
Columns 91 through 96

0.0558 0.0739 0.0978 0.1294 0.1713 0.2268
Columns 97 through 102

0.3002 0.3973 0.5259 0.6962 0.9215 1.2198

X2 =
1.0e+012 *
Columns 1 through 6
0 00 0.0000 0.0000 0.0000 Columns
7 through 12

-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 13 through 18

-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 19 through 24

-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 25 through 30

-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 31 through 36

-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 37 through 42

-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 43 through 48

-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 49 through 54

-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 55 through 60

-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 61 through 66

-0.0000 -0.0000 -0.0000 -0.0000 -0.0001 -0.0001
Columns 67 through 72

-0.0001 -0.0002 -0.0002 -0.0003 -0.0004 -0.0005
Columns 73 through 78

-0.0006 -0.0008 -0.0011 -0.0014 -0.0019 -0.0025
Columns 79 through 84

-0.0033 -0.0044 -0.0058 -0.0077 -0.0102 -0.0135
Columns 85 through 90

-0.0179 -0.0236 -0.0313 -0.0414 -0.0548 -0.0726
Columns 91 through 96

-0.0961 -0.1272 -0.1683 -0.2228 -0.2949 -0.3903
Columns 97 through 102

-0.5167 -0.6839 -0.9053 -1.1983 -1.5861 -2.0995
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ul =
1.0e+012 *
Columns 1 through 6
0 0 0.0000 0.0000 0.0000 -0.0000
Columns 7 through 12
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 13 through 18
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 19 through 24
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 25 through 30
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 31 through 36
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 37 through 42
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 43 through 48
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 49 through 54
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 55 through 60
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 61 through 66
-0.0000 -0.0000 -0.0001 -0.0001 -0.0001 -0.0002
Columns 67 through 72
-0.0002 -0.0003 -0.0004 -0.0005 -0.0006 -0.0008
Columns 73 through 78
-0.0011 -0.0014 -0.0019 -0.0025 -0.0033 -0.0044
Columns 79 through 84
-0.0058 -0.0077 -0.0102 -0.0135 -0.0179 -0.0237
Columns 85 through 90
-0.0314 -0.0415 -0.0550 -0.0728 -0.0963 -0.1275
Columns 91 through 96
-0.1688 -0.2234 -0.2958 -0.3915 -0.5182 -0.6859
Columns 97 through 102
-0.9079 -1.2018 -1.5908 -2.1057 -2.7872 -3.6893
uz2 =
1.0e+013 *
Columns 1 through 6
0 0 0.0000 0.0000 0.0000 -0.0000
Columns 7 through 12
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 13 through 18
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 19 through 24
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 25 through 30
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 31 through 36
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 37 through 42
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 43 through 48
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 49 through 54
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 55 through 60
-0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
Columns 61 through 66
-0.0001 -0.0001 -0.0001 -0.0001 -0.0002 -0.0002
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Columns 67 through 72

-0.0003 -0.0004 -0.0005 -0.0007 -0.0009 -0.0012
Columns 73 through 78

-0.0016 -0.0021 -0.0028 -0.0037 -0.0049 -0.0065
Columns 79 through 84

-0.0086 -0.0114 -0.0151 -0.0200 -0.0264 -0.0350
Columns 85 through 90

-0.0463 -0.0613 -0.0811 -0.1073 -0.1421 -0.1881
Columns 91 through 96

-0.2489 -0.3295 -0.4362 -0.5774 -0.7642 -1.0116
Columns 97 through 102

-1.3390 -1.7724 -2.3461 -3.1054 -4.1106 -5.4410

(99)
D
w
>~

Dé bai :

Cho d6i tugng can diéu khién c6 mo ta toan hoc dang ham truyén :

Ke-p
G,(p)=

(TiP+1)(T2P+1)

Véi s Kg=1 L=0,3 T1=15 To=1,2
Hay tim luat diéu khién dang P1D cho hé trén sao cho toan hé dat tiéu chuan tdi uu
nao do :

+ Lya chon luat

+ X&c dinh céc hé sb

+ Khao sat

N

Loi giai:

I/ GIOI THIEU VE BO PIEU KHIEN TY LE VI TICH PHAN (PID):
Cac luat ty 18, vi phan, tich phan thuong ton tai nhitng nhugc diém riéng.Do vay

dé khic phuc cac nhuoc diém trén nguoi ta thuong két hop cac luat do lai dé co bo

Sinh vién: Nguyén Quang Huy
Lop :Tu dong hoa 1- K43



HO tro 6n tap

[DE CUO'NG CHUO'NG TRINH DAI HOC]

Bai tap 16n Tu dong hoa qua trinh san xuét

diéu khién loai bo cac nhuoc diém 6, dap ung céac yéu cau ki thuat cua céc hé thong

trong céng nghiép.

diéu khién ty 18, vi phan, tich phan dé tong hop thanh bo diéu khién ty Ié vi tich

Dé cai thién chat luong cua cac bo diéu khién P1, PD nguoi ta két hop ba luat

phan (PID). c6 dic tinh mém déo ph hop cho hau hét cac ddi tuong trong cong

ngh

iép.

Phurong trinh vi phan mé ta quan hé tin hiéu vao ra cia bé dieu khién:

Trong do6 :

de (t
U (t) =Kl.e(t) + K2 ft e(dr+K3 ?()
0
11t de (t)
Ti, dt

e(t)
u(t)
Km =

K1

Td = K3/K1
Ti = K1/ K2

tin hiéu vao cua bd diéu khién
tin hiéu ra caa bo diéu khién
hé sd khuéch dai

hang sé thoi vi phan

hang sb thoi gian tich phan

Xay dewng bang se do khuéch dai thugt toan:

R2
R1 -
N R
+ J S—
R R
Uv Cd
R
[ = 1
) ~i>;__
.|_
L x ||
Sinh vién: Nguyen Quang [Huy '!
Lep  Tudgn a_1- K43 ™
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[DE CUONG CHUONG TRINH DA HOC]

Bai tap 16n Tu dong hoa qua trinh san xuat

Ham truyén dat trong mién anh Laplace:
wp)= YU(P) =km@+ 1 +7d.p)
E(p) Ti.p
Nhdn xét:
- bic tinh 1am viéc cua bo diéu khién PID rat linh hoat, mém déo .
- O giai tan so thap thi bo diéu khién lam viéc theo quy luat ty I¢ tich phan.

O giai tan so cao thi bo diéu khién lam viéc theo quy luat ty Ié vi phan khi

w = bo diéu khién lam viéc theo quy luat ty 1.

1

JTi.Td

Bo diéu khién co ba tham sé Km , Tiva Td.

+ Khita cho Ti =, Td = 0 thi bo diéu khién lam viéc theo luat ty é.

+ Khi Ti = bo diéu khién lam viéc theo luat ty 1¢ - vi phan

+ Khi Td = 0 bo diéu khién 1am viéc theo luat ty 1¢ — tich phan

Néu ta chon dugc bo tham sé phu hop cho bo diéu khién PID thi hé thdng cho ta
dic tinh nhu mong muén, dap tng cho céac hé théng trong cong nghiép .

Pic biét néu ta chon bo tham s tét b diéu khién s& dap tng duoc tinh tac dong

nhanh, day Ia dic diém ndi bat cua bo diéu khién .

Trong bo diéu khién cd thanh phan tich phan nén hé thong triét tiéu duoc sai léch

du.
Bing thuc nghiém hoic ly thuyét ta xac dinh cac tham sé Km, Ti , Td dé bo diéu

khién dép g dic tinh hé thong.

Tuy vy cho dén nay d4 co nhiéu ly thuyét vé xéac dinh tham sé cho b diéu khién

PID. Nhung van chua mét |y thuyét nao hoan hao va tién loi, viéc xéac dinh

Sinh vién: Nguyén Quang Huy
Léop :Tu dong hoa 1- K43
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[DE CUONG CHUONG TRINH DA HOC]

Bai tap 16n Tu dong hoa qua trinh san xuat

tham sb cho bo diéu khién 1a phic tap doi hoi k§ su phai c6 chuy&n mén vé tich hop
hé thong.

[I/LUA CHON LUAT DPIEU KHIEN:

Ta str dung chuan ITAE do 1 tiéu chuan tich phan cua tich sé giira thoi gian va
gid tri tuyét ddi cua sai léch

Theo chuén nay hé théng tu dong diéu chinh 13 téi wu néu né 1am cuc tiéu tich

phan sau day

)

f tle(t) dt

0

Tiéu chuan ITAE danh gia nhe cac sai léch ban dau con céac sai léch sau xuat
hién trong ca qué trinh quéa do thi danh gia rat nang.Hé thong thiét ké theo chuan
nay sé& cho déap ng c6 d6 qua diéu chinh nhoé va c6 kha nang 1am suy giam nhanh
cac dao dong trong qué trinh diéu chinh

Tur ly thuyét trén ta xay dung Ién tiéu chuan mé dun téi uu .

Ham chuan c6 dang:

F (P)= 1
ve' | 1+2TeP +2TeP>

A
X(®)
¢ + 2%
1 48% N
! T
t B
4,7T6 8,4To

Dac tinh qua dé
I11/XAC PINH CAC THAM SO CUA BO PIEU CHINH PID:
Déi twong can diéu khién c6 md ta toan hoc:

Sinh vién: Nguyén Quang Huy 12
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[DE CUO'NG CHUO'NG TRINH DAI HOC]

HO tro 6n tap

Bai tap 16n Tu dong hoa qua trinh san xuat

K e- PL
(T1 P+ )T, P + 1)

G, (p)=

Tuy nhién trong mét sé truong hop L nhé hon nhiéu T1(T>) dé thuan tién

cho tinh toan ta thay khau tré& bang khau bac nhit

1
LP+1

e-PL =

Bai vi theo khai trién Taylor
eX =1 +1 +& +& +&+
1! 2! 3! 41
Bo qua cac thanh phan bac cao ta co:

el =1+ 1I=1+X
1

=ex=
T+X
1

=pePLx
PL+1

Tir d6 dbi twong can diéu khién c6 mé ta toan hoc nhu sau :

K
G, (p) (T1 P+ 1)(T, PP+ 1)(LP + 1)

So dé cdu trac cia hé théng:

X(p) Y(p)

\ 4

%1 R(P Gs(P)

Trong do:
Gs(p) :Pdi tugng diéu khién
R(p) :Bo diéu chinh PID

1
R(p)=KmL +T- P+ TpP)

Sinh vién: Nguyén Quang Huy
Léop :Tu dong hoa 1- K43
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[DE CUONG CHUONG TRINH DAI HOC]

Bai tap 16n Tu dong hoa qua trinh san xuat

K : Hé s6 khuyéch dai
T| :Hang s6 thoi gian tich phan
Tp : Hang s6 thoi gian vi phan

Nhiém vu bay gio chinh 1a xac dinh cac hé sé Ky ; Ty ; Tp
Goi W(p) 12 ham truyén hé kin ta c6 :

R(p).Gs (p)
W (p)=1+R(p).Gs(p)

1 Ks
@iy " PTr TPFD PP
) 1 Ks
1+Kml+7 P "W TP+I)(TP + (P +1)
| 1 2
1
_ TP
1
(T (T2 )( ) TI P
Podng nhat vai ham chuan téi vu md dun duoc
W(p) = Fmc(p)
Vi T6=L (Vi  L<Tp<Ty)
1
+ —
T,P 1

1 =1+2LP+2L°P°
(MP+1)(TP+ (P + ... —
TP

Bién ddi dang thirc trén bang cach nghich dao ca 2 vé ta duoc :

(TP+1)(TP+1)(LP+1)
1+ 1 =1+2LP +2L*P?
+ —
TP
1
( (T2 ) +_
TP
Sinh vién: Nguyén Quang Huy 14
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[DE CUONG CHUONG TRINH DA HOC]

Bai tap 16n Tu dong hoa qua trinh san xuét

T1T2P2+(T1+T2)P+1 1
=Kml+— '
LK P TP

T1+Ty 1 T.To 1 .
2LK 1 + M+T)P + T+T P=Km1 +TP o

S 1 2 12 |

Tir dy ta co thé xéac dinh duoc cac hé s6

X(p) 1 1.e-0sp Y(p)
451+ 77P +0,667.P e ‘ '
- (15P + 1)(1,2P +1)
IV/IMO PHONG HE THONG BANG MATLAB:
a/H¢ gan dung: erm__1
I LP+1
1 ]
Sinh (1,5P+1)(1,2P+1)(0,3P+1)
Scope

Lép

T+T
Km= 1 2
2L.Ks

T| :T1+T2

T
T = 1+
p T1 T

T
2

Thay céac sé liéu caa dé bai vao cong thuc trén ta co :
T +T2 15 + 12

Km=_: 45
2L.Ks 2.0,3.1
T =T1+T, =15+12=27
T.T 15.1,2
Tp ==+ =—==== 0,667
T+T, 15+12
Vay bo diéu chinh PID tim duoc 12 :
1
R(P)=451 + +0,667.P
2,7.P

Nhu vay ciu tric caa hé thong 12 :
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[DE CUONG CHUONG TRINH DAI HOC]

Bai tap 16n Tu dong hoa qua trinh san xuat

0.g

0.6

0.4F

0.2

0

n 2 4 & 8 10

Time affzet: O

Ddc tinh qua dé

=y

16 - J—

e—O,SP

| M (15P+1)(1.2P+1) T’

Stepi

14 : : :
1.2 | -

]
0.8t
0.5
0.4

Sinh vién: Nguyén Quang Hu
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[DE CUONG CHUONG TRINH DAI HOC]

Bai tap 16n Tu dong hoa qua trinh san xuat

V/ NHAN XET:
Qua khao sat bang MATLAB ta nhan thy hé thong 6n dinh va twong déi phi hop
véi chuan . Tuy nhién trong qué trinh tong hop hé théng ta tinh gan dung
1
Q-PL =
LP+1
nén hé thdng c6 sai sé nhat dinh , dua vao dic tinh qua d6 nhu d4 khao sét ¢ trén ta
nhan thay ddi tuong thuc S(p) 1a d6i twong co tré nhung ddi tugng gan dung lai

khong tré tuy vay su khac biét & day 1a khong 16n va c6 thé chap nhan duoc.

Sinh vién: Nguyén Quang Huy
Lop :Tu dong hoa 1- K43
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