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Noi dung chirong 6

6.1  Nhitng van dé co ban

6.2 Cac phuong phap dua trén dac tinh

6.3  Céac phuong phip dua trén mo hinh mau
6.4  Bu tré st dung bé du bao Smith

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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= Nam dudc nhitng van dé co ban ve chinh dinh céac
tham s P/PI/PID

= Nim dudc nhitng phuong phap chinh dinh tham sé bo
diéu khien PID théng dung nhat trong dieu khien qua
trinh

* (06 kha nang lwa chon va ap dung phuong phap phu
hop v6i mot qué trinh thuc té

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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= (C4c phuong phap tiép cén (tong quan phuong phap
chinh dinh)

= Van dé mo hinh déi tudng st dung
= Van dé lua chon kieu bo dieu khién

= Pic tinh cac vong dieu khién st dung bd dieu khién
P /PI/PID

" Y nghia cua viéc thay doi, hieu chinh cac tham so

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS



* Duya trén dac tinh ctia qué trinh (dac tinh thdoi gian
hodc tan sd): Ziegler—Nichols (I va II), phan hoi ro-le
(Astrém va Higglund),...

* Duwa trén mo6 hinh qua trinh:

— Tong hop theo m6 hinh mau (hé kin hosc hé hé): tong hop truc
tiép (Chen va Seborg), chinh dinh lam-da (Dahlin), IMC
(Morari va Zafiriou), xap xi dic tinh tan,...

— N&n dic tinh tan s6 (hé kin ho#ic hé hé): tdi wvu mo-dun
(Kessler), du trit bién-pha (Astrém va Hagglund,...),...

— T6i wu héa tham s6 (theo cac chi tiéu IAE, ISE, H_,...)

* Dua trén kinh nghiém: Chinh dinh md, hé chuyén gia

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS



A ) 11{36_08 ke—Qs ke—@s
Béc nhat: Gi(s) = p—— Go(s) = p Gs(s) = p—
ke—es
= Bac hai: G —
e 1(9) s(ts +1)
ke , ke 08
G5(S) = G5(S) —

s + 27¢s + 1

k(T 4+ e %

 (ms +1)(1es + 1)

k(7,5 + 1)e

Ga(s) = Gg(s) =
6(8) 7'28 T 27_C8 +1 6( ) (7-18 + ].)(7'23 + 1)
k(—T,s + e | _ —0s
G7<8) _ (2 ) G7(S) _ k(—7,s + 1)6
TS +27Cs + 1 (718 + 1) (798 + 1)
ke s ke
Gs(s) = Go(s) = ——

(718 — 1) (798 + 1)

Chuong 6: Chinh dinh b6 diéu khién PID

(15 = 1)(725 — 1)
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Ba cach tiép can:
1. Nhan dang xap xi vé mo6 hinh bac thap

2. Nhan dang vé mo hinh bac cao, sau do6 xap xi vé mo
hinh bac thap (xap xi gidm béc)

3. Thiét ké bo dieu khien béc cao, sau dé xap xi ve cau
trac P/PI/PID

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS



Kap xi theo phwong phap Skogestad -
Luat chia doi (hali-rule)

= Khi cidt bd cac thanh phan quéan tinh bac cao ctia dbi
tuong, cac hing sé thdi gian quan tinh bi cit bd duac
cong vao hang so thoi gian tré.

= Riéng hdng s6 thdi gian bi cdt bd 16n nhat dude chia
doi mot nita cong vao hiang so6 thdi gian tré, mot niia
cong vao hang s thdi gian quan tinh dude gitt lai nho
nhat.

= D6i v6i thanh phan dap tng ngude bi cidt bd, hing s6
thoi gian dap tng ngude cling dude cong vao hang s
thoi gian tre.

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS [ &
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_ Le— 05
G(s) =25
7s + 1
T

T n m
0 =1 +%2+ 2 Ty T 2T
j=3 =1

Chuong 6: Chinh dinh b6 diéu khién PID

~ L —0s
G(s) = }
(7’18‘|‘1)(7’28—|—1)
T
TL = Tp1, T2 = Tp2 ‘|‘%3
0=10+—+ Zij—i_szz'
2 i i=1
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* Pac diém cua qua trinh va thiet bi
— DPong hoc cua qua trinh
— Dong hoc ciia thiét bi do
— Dic diem ctia nhiéu do
* Muc dich, yéu cau cua bai toan dieu khien

= Vai tro, dac diem cia ting luat dieu khien
— Vai tro on dinh hé théng?
— Vali tro triét tiéu sai léch tinh?
— Vai tro cai thién dac tinh dong hoc?

— Tinh nhay cdm v6i nhiéu do?

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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Chuong 6: Chinh dinh bo diéu |
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Chuong 6:

Chinh dinh bé diéu khie

(deg)

Phase

el

Amplitude (db)

Frequency



Thay doi tham sb

Chi tiéu chat lwong

Tang k, Giam 7 Tang 7
Thoi gian dap (g giam giam it giam it
Thoi gian qua do thay doi it giam giam
Do quéa dieu chinh tang tang giam it
Hé so tat dan thay doi it tang giam
Sai léch tinh giam triét tieu thay doi it
Tin hiéu diéu khién tang tang tang
D6 du trit on dinh giam giam tang
Ben vitng véi nhiéu do giam thay doi it giam

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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= Vong dieéu khién luu lugng: Pong hoc ciia di tugng phu
thudc chii yéu vao van dieu khién, nhiéu do cao tan => hau
nhu chi can st dung luat PIL.

= Vong diéu khién mtc: Qua trinh c6 dic tinh tich phan, phép
do mitc thudng rat bi anh huéng ciia nhiéu => luat P cho
diéu khien 1é6ng va luat PI cho diéu khién chat.

= Vong dieu khién ap suét chat khi: Pong hoc ctia déi tugng
phu thudc chii yéu vao thiét bi chap hanh, qué trinh ciing c6
dic tinh tich phan tuong tu nhu bai toan diéu khien miic
nhung cao hon vé dd chinh xdc => Luéat PI 1a chu yéu.

= Vong diéu khién nhiét d6: Pong hoc cham, phép do it chiu
anh huéng ciia nhiéu cao tan => sit dung luat PID.

= Vong diéu khién thanh phan: Tuong tu nhu vong diéu khién
nhiet do => thuong st dung PID.

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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= Ziegler-Nichols 1 (ZN-1): Dua trén do thi dap ting qua
do, cho hé s6 tat dan ~ 1/4, dd qué dieu chinh ~ 25%

= Ziegler-Nichols 2 (ZN-2): Dua trén dac tinh dao dong
t6i han (ddc tinh tan s6), cho chat luong tuong duong
ZN-1

» Astrom-Higglund (AH) Phan hoi ro-le: Cai tién céch
nhan dang dic tinh dao dong t6i han ctia ZN-2 (chap
nhan kém chinh x4c hon)

= Tyreus-Luyben (TL): Cai tién ZN-2, gidm hé s6 khuéch
dai, tang thdi gian vi phan va thdi gian tich phan =>
b6 tham s6 “than trong hon”

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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b) Pac tinh quéan tinh-tich phan

Ay A
0
a) Pac tinh quén tinh
Bo diéu khién k,

P l hoac L

- k6
Ziegler- o
= PI — hoac —
Nichols 1 0 k0
1.2 1.?r

PID . "

Chuong 6: Chinh dinh b6 diéu khién PID
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Liegler-Nichols 2

1. Dat hé théng & ché d6 dieu khien bing tay va dua dan hé
théng t6i diem lam viéce, chd hé théng on dinh tai diém lam
viec

2. Chuyen hé théng sang ché d6 diéu khien tu dong véi bo
diéu khien P. D#t hé s6 khuéch dai &, tuong ddi bé.

3. Tang dan &, cho t6i trang thai dao dong dieu hoa => hé s6
khuéch dai t6i han (&) va chu ky dao dong t6i han (77,).

u u

Bo diéu khien k. 7 Td
P 0.5k,
PI 0.45k, T./1.2
PID 0.6k, 05T, 0.1257T,

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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Quaé trinh

k, = 4d /am

Chuong 6: Chinh dinh b6 diéu khién PID

© 2006 - HMS



Tyreus-Luyben

Bo diéu khien k. Ti T4
PI 0.35k, 22T, -
PID 0.45k, 22T, 7,/6.3
Chuong 6: Chinh dinh b6 diéu khién PID © 2006 - HMS
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G(s) =

Xap xi vé mo6 hinh FOPDT theo “luat chia d6i”:

khién thiét bi trao doi nhiét
0.75¢” 12"
(30s +1)(5s + 1)(2s + 1)

5 0.75 —5.7T1s
Gls) = =~
32.95 + 1
PI PID
Phuong phap
' Jiff; i ’Ill't:: Ti Td
Ziegler-Nichols 1 (ZN-1) 6.83 18.84 9.10 11.42 2.85
Ziegler-Nichols 2 (ZN-2) 8.60 20.75 11.46 12.45 3.11
Astrﬁm—Hﬁgglund (AH) 7.83 21.67 10.44 13.00 3.25
Tyreus-Luyben (TL) 6.09 57.20 7.83 57.20 4.13
Chuong 6: Chinh dinh b6 diéu khién PID © 2006 - HMS
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Doc tai liéu (sach va tai liéu dién t) ve cAc phuong phép:
* Phuong phap Haalman

* Phuong phap Dahlin (chinh dinh lamda)

* Phuong phap DS (Direct Synthesis)

* Phuong phap DS-d (Direct Synthesis with disturbance
rejection preference)

* Phuong phap IMC (Internal Model Control)

= Phuong phap xap xi dic tinh tan s6 (xem thém tap chi
K§ thuat diéu khien, 6/2006 va Ky yéu Hoi nghi KH 50
nam thanh 1ap truéng DPHBKHN, phan ban Dién)

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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Cho mo hinh mau (m6 hinh mong mudn) ciia hé hd/hé kin:

) _ K(s)G(s)
L(s) = K(s)G(s) T(s) = 1+ K(s)G(s)
L) T'(s)
= K(5) = g = = aoa- o)
hoac:
e N T'(s)
= K(s) ~ a(s) > k) G(s)(1 —T1(s))

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS



= Ham truyen dat nhan dudc khong cé cau trac PI/PID: Xap
xi bo diéu khién hodc chon md hinh mau va mé6 hinh doi
tuong phu hop

= Hé kin c6 thé khéng on dinh néi: Chon md hinh mau thich
hop, mo hinh déi tugng thong thuong khong cod diem cuc
hoac diem khong ndm bén phai truc do

= H@ dé nhay cdm véi sai léch mo6 hinh: Chon md hinh mau
theo huéng “than trong”

= T6m lai: Hai van dé then chét 1a chon mé hinh mau phu
hop va phuong phdp xap xi mé hinh!

» Céc dang mo hinh mau thudng dude lua chon:

1 6—98 6—08

L(s) = e T(s) = T(s) =
(5) TS (5) Tes + 1 ) Ths + 27,(s + 1

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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0.75¢ 1218
Gls) = (30s + 1)(5s + 1)(2s + 1)

Xap xi ve mo6 hinh SOPDT theo “luat chia doi”:

é(s) B 0.756_2'218
~ (30s +1)(6s + 1)

Phuong phap k. 7 T4
Haalman 14.48 36 5
DS 8 36 5

DS-d 20.83 12.76 3.28
IMC 8 36 5

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS



Controlled Output ¥

KA,t , | h ] Di I At In

= Haalman

iiiiiiii

0 20 100

Time (zec)

Chuong 6: Chinh dinh b6 diéu khién PID

Control input «

40

= Haalman

© 2006 - HMS



Controlled Output w

'[}:: i II[II]I T II]' “’zll: II Ill' ] II]' | II F Ilt .. li]l. . W|[
:iill II II 'li’ IIIl 'I:: :iEII Illl"[l',llll!!!|| :iill IIII!!EI' '[l' '[lll'll: !!Ell II=:EII I'll! :iElI
- 2
- -

1.5

]
o

—— Haalman
-=- DS
........ DS-d
== IMC
150 20
Time (zec)

Chuong 6: Chinh dinh b6 diéu khién PID

Control input u

20

=

pa—]
T e e

...................................

| — Haalman
| -=-- DS
C e DS-d
f -= IMC
-10 ' '
100 150 201
Time (sec)
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= Mo hinh 1§ tudng ctia doéi tuong:

G(s) = Gy(s)e ™

= Van de: Dau ra do duge bi cham tré, &nh hudng 16n t6i
chat lugng dieu khien

= Y tudng khc phuc: Du béo dau ra khong co tré dua
trén mo hinh

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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Yo

a) So do dién giai
Gia st dau ra thuc khong c6 tré 14 y,:
Go = Go + (y — Goe™”)
~ o + (Yo — o)e™
~ Yo + Yo — Yo
= Yo

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS



Vi du mé phong
G(s) =

6—103

(s +1)°

Chinh dinh bo PID theo phuong phap xap xi dap ttng tan sb

15

— 51t dung bo du bao
- - - Khong sit dung bo du bao

150

=
= i/
2 !
= /
= /
I\‘.-‘-_ ' [}
05F--f-f- - .
]
H .
J' f
I
/ Z
{ .
I
U 1 1
0 50 100

Time (sec)

Chuong 6: Chinh dinh b6 diéu khién PID
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* S dung SIMULINK va mo phong, thit nghiém cac
phuong phap dua trén dac tinh

= Doc tai liéu vé cac phuong phap dua trén mo hinh mau,
thit nghiém mo phong trén MATLAB

= Doc tai liéu di kém va st dung 3 chuong trinh phan
meém da nhén duge dé tim hieu luyén tap cic phuong
phap chinh dinh khéac

Chuong 6: Chinh dinh bo didu khién PID © 2006 - HMS
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