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The Speed Regulator of DC Motor Using the Parallel Lbop System
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Abstract

Commonly two method have used to measure the speed in a motor control system which is suitable
for microprosser —based mortor drive. One method is T method which measure the reciprocal of the du-
ration between two consecutive pulses. The other is M method which counts the number of the pulse
per unit time generated from pulse generator by using a counter.

On parallel loop system, the control mode is decided by the acceptable error of the pulse per time unit.
If the speed error from load disturbance is smaller than the tolerance error, the speed loop is activated,
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otherwise the current is activated.

On this paper, microprocessor is used in a dc motor control system and then fast response speed reg-

ulating system was realized by the new control system.

LM =

g AFIE 4R vFlERY 20
Anz Qs G rpA] #ofoll AHod TAE
e x ok T3 Ao Z&e HEd ¢i
o] Aojuigol T¥st HU weta Fete]
B3 z2de] g SRl FaEA HAL
H olojug H-g Aot QA HUD D

AF71e YAFE dASA /A sqede
oAy 7tA wgel UAR 2F HFr JdRd
A Z3E 2 EH AFe YA
o MFE A& A A WYol #ol
200 02 HAF7Y S ASHE F
Y2 Aol A& AZHE EHF sk B (T
H)o AR Aol Y E B2 58 A
F3e YRMZIE) S B3 33 8 5+ o
=
AF AE7e A R dHdLE of$
Wl Wi RAFE AW} AT AF A
5] 2 (current limiting circuit) & A}&# 1} 5"
A o] (regulating) Al&R-& AMg-3te & Ao]
(control) A2 ¥ 2 &% A o](regulating) X
9} AF Ao](regulating) FZE o0
AF AT 327 des ¥ £z A28 (par-
allel loop system)2 AR{ AFHY uWdr=
&z REdiy FRYUG. WA & LR
(speed command value)ol d% AF A szt
(current limit value) & 233l 39 A{F F
=7} FAdG, &2t AFE g =g3d
A &x gx7l F3 g

Aoj7le slolz 22 AR, 9 AR
AME, A/D-D/A¥ER, vuy, AdE ¥
2 FZy, celojluggor FAHO Utk
E&dgdozE Be|AY chopperg AH&3t%id)

2 =FL rlojlazzz AAME oj&3 ¥E
22X &% Ao] A& FEsty mE &

5% EAM 19915 128

T EEE €71 A5k, Alojrle AAAHA 4
A Aast Aole Holg ©esAIE YA
¥ & Aoy &z EFE AA A

2.4 00 &2

YA Aol FAele Adsels Axde
250 wel e 32 2 (algorithm)o] XA
B A% AoldlME Pl Aoislg el A4
3 Utk Pl Aoj7le F27b Besi AL
Fo] A1 540 $7] Wi vlojazza A
XNz Aesrlel A Aodrle AEE
AHe gz 2FAII Ast £A2 Aol
719 A% A WrE B 2 HAok @
o

2.1 Regulation
PI Alo}7]18] A7t $§& Thest o] Fol
Atk
Ve(t)=Kpe(t)+Ki [ e(t) d(t) (1)
Ve(t) 1 PI Aloj719] &9
e(t) : 2 A}(error)
Kp :¥l3] o5

Ki 3§ o5
Z YA Aoj7] T/ B 2.

T(1+z7Y)
2(1-z7Y) @
Ael7le] #¥€L FilA ¥H F, JRIE
oj 7] ¥ <4=(intermediate variable) & Al& 3=
Wy kg 3 28 (recurrent approach)& ©]
£33l ¥d & & Utk
HEIE W ¥E4E ARSI 98 A
Fig=
Ve(n) =Kpe(n) +(ZX) (3)

ZM=Za-D+ o e +ea-1)]  4)

Ve(z) =Kp E(z) +Ki E(z)

(391) 61



3 HEsle &9
wE goge AHESR O A3 el &
&

Vc(n)=Vc(n—1)+[-I-<2—iT—Kp ) etn—-1)+

[§T+Kp] e(n) (5)

Ve(n)  : Aoj7le] &9

Ve(n—1) : oA el Aoj7] &9
T TAER 57

Kp 1l ol &

Ki CHE oE

e(n) : ol 2] (error)

e(n—1) : oA Aefe of & (error)

3)H4(4) 8 & 183 Pl AloJg ¥ B+
AE7e AF RooA Aoy AL 1A
7] 9std HAY Aojd 4 A% 24, 3
719 &L Ao} 3y AY TP F
7} & 287 Ao

(5)4& °143td AR A7l &4
AP HA 2713 TRl AAHIL Ao
(command value)9] Z7}%o] AY dojArh
a8y AlAa¥e] AF REH £ RE2
g Al2"e] 3= &g (overshoot)o] E}
@t

A &5 Aogke 19 13 Be IR
= pd¢ 27 98 & 95

0% §= Tlolas WY YrE(1-eT)/
sol22 19 12 o&3 o B Y & i
.

2
5+

1—e™™

Its)=

(

Ve(s)Ke—KmQ(s) ] -

)

S

1
Ra-+LaS

a8 1. 3R RIo §Y dx

Fg. 1. Block diagram of the current loop
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Fig. 10. Configuration of regulating system
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