BO CONG THUONG CONG HOA XA HOI CHU NGHIA VIET NAM

TRUONG CPKT CAO THANG Doc lap — Ty do — Hanh phiic
KHOA PIEN - PIEN TU

DPAP AN PE THI HOC 1
MON: LY THUYET PIEU KHIEN TU DONG
LOP: CD TP 24
Mai dé thi s6: LTPKTD...
Ngay thi: .../..../2025
Thoi gian: 90 phit (Khong ké thoi gian chép/phat dé thi)

(Thang diém: 10)

Cau Ndi dung Piém

1 | biéukién 6 dinh cta hé thong theo tiéu chuan 6n dinh Bode 0.5
Hé thdng kin Gi(s) 6n dinh néu hé thong ho G(s) co6 do du trit bién va do dy trix

pha duong

2 | Cho hé thdng dugc diéu khién bang bo PID, dé giam do vot 16 cta hé thong thi| 0.5
cac thong sb ctia bo diéu khién c6 thé diéu chinh nhu sau:

Giam K,, tang T (giam Kj)

3 | a. Tim K dé hé on dinh 1.5
Phuong trinh dic trung ctia hé thong: 1 + G(s) =0 0.5
K

=1+ > =0 )}
(s+3)(s” +8s+20)

() = $+11s7+44s+60+K=0 (2

Lap bang Routh nhu sau: 1
S? 1 44
N3 11 60+K
St 0

1
44— —(60+K
11( )

g0 60+K
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Diéu kién dé hé 6n dinh 1a:

44—i(60+K)>o K <424
1 < K >—-60
60+K>0

Piéu kién ctia K dé hé 6n dinh 1a: —60 < K < 424

b. Xac dinh mot s6 thong sb ciia quy dao nghiém sd

1.5

Phuong trinh dc trung ctia hé thong: 1 + G(s) =0
=1+ 2K =0
(s+3)(s” +8s+20)
Phuong trinh dic trung ctia hé thong: 1 + G(s) =0

K
=1+ > =0
(s+3)(s” +8s+20)
" Cuc:p1=-3,p23=-4+£2j
= Zero: khong co
= QDNS c¢6 3 nhanh

1)

1)

0.75

= Piém tach nhap:

()= K =—~(s+3)(s> +85+20) =—(s5* + 115" + 445+ 60

A (35 +225+44)

ds
K 0 =5, =-3,67+111]
ds ’

Do phuong trinh c¢6 nghiém phtrc nén loai nghiém. Vay hé khong c6 diém

tach nhap.

0.5

=  Goc xuit phat ciia QPNS tai cwre phire Ds:
0, =180° —[arg(p, — p) +arg(p, — p3)]

=180° — {arg[(—4 + j2)-3]+arg[(-4+ j2)— (-4 —j2)|}

=180° — {arg(—l +j2)+ arg(j4)}
180 —{116.57 +90}
0, =-26.57°

0.25

Tim sai s0 xac lap

D61 véi ngd vao ham nac don vi:

0.5




K, =limG(s).H(s) = lim——0 19
Foe0 520 (s”+5s+5) s

D61 vo1 ngd vao 1a ham doc don vi:

K, = ljrrolsG(s).H(s) =lims 60 10 =120

=0 (52 +55+5) s

e, =~ -1 _0.0083
K 120

v

0.5

Vé biéu do Bode bién do theo tiém can va gia tri bién tai cic tan so gay, tan so

cat ®c

Vé biéu d6 Bode bién dd theo tiém can cua ham truyén sau:

(40s+100)  100(0,4s+1)
(0,55 +1)(0,25+1)  (0,55+1)(0,25+1)

0.25

Tan so cat

Lo o g2-03

_ 14:2,5 — 1g2,5=04

= 12=5 = 1g5=0,7

0.5

0, =1=1gwn,=0

A c6 toa do
L(w,)=201g100=40dB

0.25

Do dbc dau tién 1a: 0dB

Tai o1 = 2 thay d6i d6 déc 1 lugng -20dB = ¢6 d6 ddc 1a -20bB
Tai 2 = 2,5 thay d6i do dbc 1 luong +20dB = c6 d6 dbc 1a 0bB
Tai o3 = 5 thay doi do doc 1 lugng -20dB = c6 do dbc 1a -20bB

0.25
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AdB -20 dB/dec (L1)
0 dB/dec

40
L(w)) X
L(w)

0 dB/dec (

L2)
-20 dB/dec

0 03 04 0,7 Igon >
lgmlgm, lgws

0.25

e Theo hinh vé ta c6: L(w1)= La=40 dB
e Phuong trinh (L1): L(w)=-20lg(w)+b di qua B(0.3, 40)
Suy ra: 40 =-20. (0.3) +b=b =46
= (L1): L(w)= -20lg(w) + 46
= L(w2) =-20.(0,4) + 46 = 38dB
e Theo hinh ta c6: L(®2) = L(®w3) = 38dB
e Phuong trinh (L2): L(®) = - 20lg(w)+b di qua C(0.7, 38)
=38=-20.(0.7)tb=b=52
= (L2): L(w) =-20 Ig(w) + 52
Ma tan sd cat 1a tan s6 tai L(owc) = 0
= (L2): 0=-20. lg(mc) + 52
= lg(wc) =2,6
Vay oc = 10%° = 398,11 (rad/s)

0.5

Tim ham truyén twong duwong

1.5

G ndi tiép G2 = Ga = G1 G2

Gasongsong | = Gg=G1G2- 1

Gs va G4 song song = Ge=G3 — Gy

Gg va Gendi tiép = Gp=(GiG: - 1) (G3 — Ga)
1 song song -H> = G =1 - H»

Gk mic ndi tiép Hi = Gr = (1- Ho) H,
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Goe _Go _ (G,G, -1)(G, -G,) 0.5
1+G,G, 1+(G,G,~1)(G, -G, )(1-H,)H,
Théng so b diéu khién PID va viét ham truyén PID 1.5
Theo dé bai ta co: 0.25
K =320
Ty =15 phut =900 s
T2 =50 phut = 3000 s
Thong s6 bo diéu khién PID tinh theo cong thirc Zeigler - Nichols 1a: 0.5
Kp=1,2 5 =12 3000 =0,0125
TK 900.320
T1=2T; =2 x 900 = 1800 (sec)
Tp=0,5T1 = 0,5 x 900 =450 (sec)
Gy = K, (14— +T,5) =0,0125(1 450 02
= +—+T,s)=0, + +450s
o =Ko+ 3o+ To9) (1o +4505)
- Giam hé sb T hodc tang Kj 0.5

- Tang hé s6 Kp

TRUONG BO MON

TP. HCM, Ngay 08 Thang 12 Nam 2025
GIAO VIEN RA PE
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