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& Hé thong diéu khién dong co
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Figure 12-1 Control of motor drives.
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& M6 hinh dong co DC

Phuong trinh mo hinh dong co DC:
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Bién do1 qua mién s (bién do1 Laplace):
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‘f‘;. H¢ thong diéu khién dong co DC
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"' Figure 13-7 Block diagram representation of the motor and load (without any feedback).
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Mo hinh phan cong suat
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< Mo hinh phan cong suat
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Q3 Thiet k€ bo dieu khién
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Vong di€u khién moment
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¢ Vong dicu khién toc do va vi tri

Dé thiét ké ta gia str rang vong diéu khién dong dién (vong
toc do khi diéu khién vi tri) 1a 1y tuong (ham truyén = 1)
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Bé diéu khién PID

”
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« Bo diéu khién truyén thong don

glan de
U :er+KdE+Kij‘(e)dt

« B0 dkhién PD c6 thé cai thién

dap ung qua do trong khi van
g1t dugc su on dinh.

* B¢ dieu khién PI c6 thé cai
thién sai s6 xac lap cua h¢
thong ma khong lam giam su
on dinh.
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[=diéu khién tich phan
Ki*[j(e)dt]

& B6 didu khién PID

Gia tri

dat e=sai sO 1A
‘Q o P18
+

er

v

u | Dbituongditu | Paura
4"—' khién

D=diéu khién vi phan
K *[d(e)/dt]

Tin hiéu hdi tiép

A

H¢ thong diéu khién so

B mon Thiét bi dién



Phuong trinh bo PID 1i€n tuc va ro1 rac

: . [t 3 g :
Time domain fit) = KP = Errnrwsrt} +K X | :Errurs,:,sl't_:!dt +Kyx %f Errurs,r,s[t,‘u}

Discrete f(Xy) = K, x Error, k% rror ~K, = (Error, —Error )
i ) 5Y5 L SYS, d \ 5y S5y SyE- 4
domain ( Yar AN _}ﬁE ¥, LR AT 1

(sampling done &t Fs = 1/Ts freguency)
kix T, = K

T

-Luc ban dau, set gia tri Kp, gia tri Ki =0

-Tang dan Kp cho t4i khi dap tng dat tdi gi tri dit (khong co
vot 16 qua 16n va dao dong)

-Sau do Ki dugce tang cham dé sa1 s6 vé 0
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Chii y rang quan hé & dwéi c6 thé khong chinh xic, vi Kp, Ki, va Kd phu thudc 1in nhau. Biang duéi chi
dwoc dung dé tham khiao khi chon cic gia tri Ki, Kp va Kd.

Tinh chat caa caché so P, I, vaD

Thong s6 | Thoi gian 1én Vot 16 Thoi gian | Sai s xac lap
xac lap
K, Giam Tang Thay d6i it Giam
K, Giam Tang Tang Triét tieu
K, Thay d6i it Giam Giam Thay d6i it
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Bé diéu khién PID

Qua vot 16
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Bé diéu khién PID

Sai sO

Vot 16 (overshoot) xac lap
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Anti-Windup
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‘BKJ Thiet ké bo dieu khién
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Anh huong cua tan so ty nhién w

Amplitude

]

\

0.8

10C

p

——

|

/

0.6 / /
—— Q)2=2
—— Q)3=4
0.2
— () =8
W = 4
0
0 1 2 3 4 5
Time (sec)

H¢ thong diéu khién so

B mon Thiét bi dién




GBK * Anh hudng cua hé so6 tat dan
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& Thiét ké bo didu khién PI (1)

Usq 1/R; iSC]l .
5T5+1 LILd

1
1
1
1
|
! 5-20ms
:
|
1
1

Cho hé thong:

R=1Q), 1.=10ms. Thiét ké b diéu khién PI co6 bing
thong (tan so tu nhién) 300Hz (1900 rad/s) va (=0.8
(h¢ s6 tatdan) ~ bemmmmmmmme—ooeooooo !

og ki (s+a) 100 |
"% " s s+100 s

closed loop transfer function
G(s)
1+G(s)
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& Thiét ké bo didu khién PI (2)

Cho hé thong:

R=1Q), 1.=10ms. Thiét ké b diéu khién PI co6 bing
thong (tan so tu nhién) 300Hz (1900 rad/s) va (=0.8

(hé so tat dan)

Ham truyén vong kin:

100k; (s+a;)
s’ + 100(1+k;)s + 100k;a,

Vo1
Phuong trinh dic tinh

24 or 2
+ 2 +
s+ 20w S+ o]

® = 1900 rad/s va

s*+ 100(1+k;)s + 100k a,
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1
1
1
|
! 5-20ms
:
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1
1

'sd ki (s+a;) 100 .
"% " s s+100 s

closed loop transfer function

£=0.8 G(s)
1+G(s)
s+ 3040s + 3610000
a =1227.9
s2+ 100(1+k,)s + 100k a, HEEE) =204
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MO0 hinh ddng co DC

R . 1 kich tur doc lap
eview (1) & =
— 1
i _ 2" : v‘[ L
ref 4~ k.(s+a.) [ Ve K Vv 1 |
b s 8 R+sL
v(t) = Ri(t) + L{%‘}
K. v(s) = Ri(s) + si(s)L
v(s) 1 i(s) ,
R+sL
1 |
sL+R

bap tmg co6 thoi gian 1€n cham
(duwdong mau xanh) = thiét ké bo
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‘Bﬂ') Review (2)

Vo1 hé so tat dan va tan so ty nhién da

L, 1A A . 2 ' s+a.
cho, thiét két bd dieu khién: Lhrg @ K., R:sL
A. k=065 a.=15.38 20 1
B. k.=0.65, a.=200 1 e
C. k.=0.75, a_,=16.7 -
D. k.=075 a.,=15.34
Ap dung cho bd diéu khién tuong tu, L =500 mH, R =1 Ohm, k, =20, k, = 1
tinh R1, R2 va C: =07 ®, = 20rad/s

A. R,=100kQ, R,=66k(, C=1uF
B. R,=10k(, R,=66k(, C=1uF
C. R,=10k(, R,=6.6k0}, C=0.1uF
D. R,=100kQ, R,=66k, C=0.1uF
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& Mo phong dung Simulink

Ra=2Q

La — 0.1 H mmmmmm Gan | T TransferFend
11_

J=0.1 kg.m? -

kg = 0.3 V/(rad/s) <l

kr=0.3 Nm/A

V, =60V

V=5V

B=0.01
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