BO CONG THUONG CONG HOA XA HOQI CHU NGHIA VIET NAM

TRUONG CPKT CAO THANG Péoc 1ap — Tu do — Hanh phiic
KHOA PIEN — PIEN TU

DE THI HOQC KY 4
MON: LY THUYET PIEU KHIEN TU PONG
LOP: CP TD20AB
Thoi gian: 90 phut (Khong ké thoi gian chép/phat dé thi)

(Sinh vién duoc st dung tai liéu trén mot to gidy A4 viét tay)
Ciu 1: (1.5 diém)

Cho so d6 khoi sau:

Em hiy tim ham truyén tuong duong ciia so d6 khdi trén

Cau 2: (1.5 diém)

Cho ham truyén hd G(s) ctia hé diéu khién hdi tiép 4m don vi:
28 +5s+1
G(s) = s 2 s
5(140s"+9s+96)

Xét tinh 6n dinh cta hé théng kin theo tiéu chuin 6n dinh dai s6. C6 bao nhiéu nghiém lam cho hé théng khong
on dinh?
Cau 3: (3 diém)

Tinh sai s xac 1ap cho hé thong sau véi:

Riz) G Ci=)
H
2
Véi: G(s) = ZL H(s)= iz
(s +3s+5) s

a. Pau vao 1a ham ndc donvi (1 diém)

b. Pau vao 1a ham déc donvi (1 diém)

c. Pau vao: r(t)=5t> (1 diém)

CAu 4: (2 diém)

V& biéu dd Bode bién d6 theo tiém cén ctia ham tmyén vong kin sau:

G(S): 2(s+1)
52(0,1s+1)(0,25s+1)
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Cau 5: (1 diém)

' s <
"] tuong

Cho hé théng diéu khién goc quay ctia dong co DC str dung bo diéu khién ti 1&. Bang thuc nghiém ta xac dinh
dugc khi K=100 vi tri goc quay dong co & trang thai dao dong xac lap véi chu ky T=2s.
Thiét ké bo diéu khién PID theo phuong phép Ziegler Nichol.

Céau 6: (1 diém)

rith o cit)
Y MG PID | D€ >
Wy Motor

Cho hé théng diéu khién toc do dong co 24 [VDC] nhu hinh trén thu dugc dap ung tdc d6 [RPM] nhu hinh
dudi, lac nay cac hé s ciia bd diéu khién PID: K, = 10, K;= 1, Kp= 0, em hiy xéac dinh gia tri cta céc tiéu

chi danh gi4 chat lugng diéu khién Eg, POT, T,, Tqe. Em hiy dua ra phuong phap cai thién chét luong.
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Véi: TO = 0.06 [s]; T1=0.19[s]; T2=0.36[s]; T3=1.1[s]; T4=182[s]; T5=2.55]s];

V0 =100[RPM]; V1 =900 [RPM]; V2=1020 [RPM]; V3 = 1050[RPM]; Cxi= 1005 [RPM]
TP. HCM, Ngay 17 Thang 6 Nam 2022

BO MON TU PONG HOA GIAO VIEN RA PE

TS. Ping Pic Chi Nguyén Anh Vii
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BO CONG THUONG CONG HOA XA HOI CHU NGHIA VIET NAM

TRUONG CPKT CAO THANG Péc 1ap — Tu do — Hanh phic
KHOA PIEN — PIEN TU

DAP AN DE THI HQC KY 4
MON: LY THUYET PIEU KHIEN TU PONG
LOP: CPb DKTD 20 AB
Thoi gian: 90 phut (Khong ké thoi gian chép/phat dé thi)

Cau Noi dung Piém
Ham truyén twong dwong 1.5
Ga=G1G4(G2- G3) 0.5
GB:H1/(1+H1H2) 0.5
G= GA/(1+GAGB) 0.5
Gu=(G1G4(G: - G3).(1+HH2))/(1+ HiH2 + G1G4H (G2 - G3)) .
Xét tinh on dinh ciia hé thong 1.5
Phuong trinh dic trung ctia hé thong:
1+ G(s) =0

2s°+5s+1
<1+ > 5 > = 0.25
s(140s°+9s+96)
< 1405’ +11s’+101s+1=0
Lap bang Routh nhu sau:
s 140 101 0
s? 11 1 0
140 14 1 140
WG=— s! 101- 0-1:97 0- -0=0 0
11 11 11 11
0.75
121 121
— 0 -
o= — S 1-—-0=1 0 0
971 971
Vi cot 1 ctia bang Rough khong d6i ddu nén hé théng on dinh va khong nghiém nao nam bén 0.25
phai mit phang phirc.
Khong ¢6 nghiém nao lam cho h¢ théng mat 6n dinh. 0.25
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Tinh sai so0 xac 1ap cho h¢ thong sau véi dau vao lan lugt 1a ham nac don vi va ham doc don

vi va ham ngd vao dang r(t)=5t* 3
a) Bdi v6i ngd vao ham nic don vi:
. , 4s° . 2
K =lim[G(s)H(s)] = lim 2;% = lim 2—0 =4 1
Poso0 20| (5" +3s5+5) s s>0| (87 +3s5+5)
1 1
=e,= =——n=0.2
I+K, 1+4
b) Ddi voi ngd vao 1a ham ddc don vi:
, , 4s° 51 . 20
K, = lim[sG(s)H (s)] = lim| ———— = | = lim| ————— | =0
50 5201 (s +3s+5) s 5201 (57 +3s+5) 1
1
x/ =—=©
KV
¢) Béi v6i ngd vao r(t)=5t>
2 10
R(S) = 5—3 = -
s s
10
R . =
e, =lim SRS iy A
=0 1+ G(s)H(s) | -0 4s 5
(s +3s+5) s’ 1
10 10
2 2 2
lim s ~ lim| ——S i 1?5 2+305+50 _
0 20 50| (% +35+25) | 20| s°(s7 +35+25)
(s* +3s5+5) (s* +3s5+5)
V& biéu d6 Bode bién do gén dlng theo céc tiém can 2
N 1
Tan so cat : w, = I =1(rad/s) — logw, =0
w—L—4(rad/s) — logw, =0.6
Y gwy =Y. 0.25
1
W3:a:10(rad/s) — logw, =1
@, =0.1(rad / s) - log(e,) =—1
A ¢6 toa do ’ ( ) log(,) 0.25
L(w,) =20log(K)—a20log(w,) =46
Biéu do bode bién do c6 dd dc ban dau la: -40dB do G(s) chtra 2 khau tich phan 1y tuong.
Do dbc cuia biéu d6 bode sé& thay dbi tai cac tan sb gdy nhu sau :
Tai w, = 1(rad / s) thay d6i do déc 1 lugng 20dB = Bode bién d6 c6 d9 décla  -20 dB 0.5
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Tai w, = 4(rad / s) thay d6i 4 doc 1 lugng -20dB = Bode bién d6 c6 do déc 1a  -40 dB

Tai w, = 10(rad / s) thay d6i do déc 1 lugng -20dB = Bode bién d6 c6 do déc1a  -60 dB

L(w) (dB)

Thiét ké bo diéu khién PID theo phuong phap Ziegler Nichol 2
Theo dé bai ta c6 : Ken = 100 Teon =25 0.25
Théng s6 bo diéu khién PID tinh theo cong thirc Zeigler - Nichols 1a :
K. =K, =0,6Ks, = 0,6 x 100 = 60
K. 60
Ti=0,5Ta=0,5x2=1[s]=> K, =—<="—=60
L 0.5
Tp= 0,125Tgh =0,125x2=025[s] => K, = KT}, =60x0.25=15
G(s) = Kp (1 +=+ TDs) =60 (1 +2+ 0.255)
K 0.25
=K, +—+K,s = 60+@+15s
s s
1600—-1000
POT ~r ———x100=60[%] T =T, — Ty, =0.19-0.06=0.13[s]
1000 0.5
E =100-100=0, T ,(5%)=1.82[s], T, (2%)=2.55[s]
Dap ung trén co tbc do dap tmg nhanh, sai s6 xac 1ap xap xi bang khong tuy nhién d¢ vot
16 con 16n, phuong phap cai thién la s& thay ddi cac tham s cua bo diéu khién PID dé cai 0.5

thién dap ng nay. Vi toc 6 dap tmg rat nhanh va do vot 16 16n nén ta cd the giam K,,. Sai
s6 xac 1p con nén ta co thé tang Ki1én mot gi tri rat nho dé triét tidu sai s6 xac 1ap nay.
Do vot 16 hién tai rt 16n va chuing bi gay ra boi khau P nén ta co thé tang Kp dé giam do
vot 10 nay.
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