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Abstract

The research project is the performance comparisons in electrical motor drive systems.
This report presents the detail of electric motor drive circuits. The separately excited DC motor
and the single phase squirrel-cage induction motor (AC motor) are used for testing in this
research. There are three types of the testing DC motor drive circults such as the drive circuit
using triac, basic chopper circuit and buck regulator circuit. The AC motor drive circuits also
have three types such as the half-bridge and fuli-bridge square wave inverters and PWM inverter.
The testing for the research is to measure the hammonic cumrents and voltages at the point of
common coupling (PCC). The experimental results confirm that the use of DC and AC motor
drive circuits generate the harmonic currents at the PCC. These hammonic currents excessively
exceed the IEEE Std.519-1992. Therefore, the use of these motor drive circuits for the industry

should add the harmonic compensator into the system.
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MCLR [} 28[7 Avoo
EMUDS3/AND/VREF +/CN2/RBO [ 2 27{7 AVss
EMUCYANTVREE/CN/RB1 []3 26{7] PWMILRED
AN2/SS1/CN4/RB2 [ 4 o 2507 PWMIHRE!
AN3/INDX/CNS/RB3 [ 5 ®  24[] PWM2URE?2
AN4/QEA/ICTICNG/RB4 16 T 23[] PWM2H/RE]
ANS/QEB/ICBICNT/RBS []7 ) 227 PWMBL/REA
Vss [18 S 21[] PWMBHIRES
OSCH/CLK 9 N 20f7 Voo
OSCHCLKORCTS [0 3 1947 Vss
MUDVSOSCUT2CK/UTATX/CNIARCI 11 © 18] PGC/EMUC/UARXSDI1/SDA/RE2
EMUC1/SOSCOMICK/UTARX/CNORC 14 [ 42 171 PGDEMUDIU TTXSDOYSCLIRFS
o voo []13 16{] FLTAANTO/SCK1/OCFAIRES
EMUD2/QC2IC2ANT/RD1 [ 14 15§] EMUC2/OCHICHINTY/RDO

517 2.12 M39AE 8Ty MDY dsPIC30F2010

b ot s
2.5.2 Tilsunsuahedyaneqgarunldifuseasia

L

& oar o=l

i o o o c o o
Tdaunru@ounuueia dsPic30r2010 fminauided lddmiunmsgasuauliny

ar ' = e 1 o
e Tdsunsudsnarldnndlumsadldsunsy Faliegdedu 3 Tdsunsu Tae

. v Y W
Ysunsuusn Ae Tdsunsuaiedyanagaruanlisusomva Taglddds if fudmganms

i ; &) [ o . =0 @
1014 Tsunsudt 2 dnTsunsuaeadygnageruulifvueama Tneld inerupt Tud?

o4

ANTNIEIU uaz TsunsugameduTusunsuadfwdygagasuaulifuusania Tae

o A sy =
__?u?iﬂﬁﬁ@ﬂﬂ']’]ﬂﬂvlﬂﬂfﬂﬂﬁ’ﬂwﬂ

_?i/mnmfrswa?’zyfym:?mmu?ﬁ’ﬁuu@mﬂm Tne 19 if dusadameams e
__ .__:__i_rlciude "530f2010a2.h"

/* Setup Configuration For ET-dsPIC30F2010 %/

. FOSC(CSW_FSCM_ON & XT_PLLI6);

 FWDT(WDT OFF);

?BORPOR(PBORMON & BORV_45 & PWRT 64 & MCLR_EN),
;_ijs(CODE_PROTWOFF) ;

/*End Configuration For ET-dsPIC30F2010 */

:;i.:\foid delay_D{unsigned long int); slsgme Randu delay_D
;:_ifOid delay TD(unsigned long int); ilgems Hadau delay TD
int main(void) #sRFundn

{



unsigned long int D;
unsigned long int TD;
D=26667;
TD=266;
TRISBbits. TRISBO = {;
TRISBbits. TRISB1 = (;
LATBbits. LATBO = {;
LATBDbits. LATB1 =0;
while(1)
{
if{lPORTEbits. RE§==1)
{
LLATBbits. LATBO=1;
delay D(D);
LATBbits. LATBO=0;
delay TD(TD);
LATBbits.LATBL = 1;
delay D(D);
LATBbits. LATB1=0;

delay TD(TD);

oid delay D(unsigned long int count!)

while{counil > 0) {countl--;}

Vcncl delay TD(unsigned long int count2)

while{count? > 0) {count2--;}

22

ilszmaaLs
ilszaedunls
Jimuam Tumsruaam
HAMURAT TUMITHU I
/fus pin RBO i output
/MMUR pin RB1 D output
/setbit RBO =0
Hset bit RB1 =0

/161 RE&=1 agirlugy if §3 =0 laiwhlu it

/1% RBO=1
fauaaiumson 10ms
/1% RBO=0
AMUIIA dead-time 100LLs
/1% rRB1=1
/muna1lunis on 10 ms
/1% RB1=0

/179907 dead-time  100LLs

o o 1 ¢
//Wm%wummwmﬂnaﬂumi on

o w 1
ARINFUUDINITHU IR dead-time
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e ysh:i o 0 @ ' o Z 1 dy
AoumsnaassIiinhimIvacesduiumdevesaniuduasuse |1

& d’ I as
Yufi 7 @0 RES 99911898 ET - dsPIC30E2010 191f1 SW1

fufl 2 #io RBO 4849183R ET - dsPIC30F2010 1151 Scope chl

A

fui 3 @0 RB1 v04U0A BT - dsPIC30F2010 ¥ Scope ch2

A

mnema feurunsagsvazenusaazunldangalf 2.1

i -3 d o ° {
nrhuaes lsunsusndiuntsfmuald RBO waz RBI imthmiiu ouputlag

i @ w ' o ' EN & 2 o

on ltag off @AUAKIABTIS on  aIMITHUMOBRMAIHTL 1nTudmuans
o ” = o " s 99 d
99 RES 191ifu input Srdgyanafidhnniiu 1 Tdsunsueszihiviumuind usduifu o

i @ ar o ) 1 = ¢ o = 5 Y
suvzAndyan output IasdiAniy 0 se9und1 RES sxliauiy 1 danzinumuilng

. Y w P ¥ & o 5
sunsuad Ny ey inyems Ingly INTERRUPT (usadangams i
ude "p30£2010a2.1"

#in ude "ports.h"

/* Setup Configuration For ET-dsPIC30F2010 */

OSC(CSW_FSCM_ON & XT _PLL16);
WDT(WDT_OFF);

___-_'_FB_ORPOR(PBORM_ON & BORV 45 & PWRT 64 & MCLR_EN);
GS(CODE_PROT OFF);
End Configuration For ET-dsPIC30F2010 */

VOld delay_D{unsigned long int); ilysmailerid delay D
VOld delay_TD(unsigned long int); ji)szanmilana delay TD
vo;d _ISR _INTOInterrupt(void) ST uuBINT SUABTIH
{
C while(D)
{
LATBbits.LATBO = 0; sfnwualy RBO =0
LATBbits.LATBI = 0; Afmuald RB1 =0

}



jfj while(POR TEbits.RES =0);
ﬁ;.IFSObits.INTOIF =0;

ént main{void)

{
unsigned long int D;
unsigned long int TD;
D=26667,
TD=266;
TRISBbits. TRISBO = 0,
TRISBbits. TRISB1 = 0;

o ) o ©
//iﬂﬁfgiy"lﬂl 11N RES 5"] =0 DULADTINITINTU

/{ Reset INTO Interrupt Flag
/AN FURan
Hlszmemans

ilszmaals

/v RBO (91 output

/fviue RB1 154 cutput

ConfigINTO(FALLING EDGE_INT & // Falling Edge Trigger Interrupt

EXT INT ENABLE &
EXT INT PRI 6);
LATBbits. LATBO = 0;
LATBbits. LATB1 =0;
while(1)
{
LATBDbits.LATBO = i;
delay_D(D);
LATBbits. LATB0=0;
delay TD{TD);
LATBbits.LATB1 = 1;
delay D(D);
LATBbits. LATB1=0;

delay TD(TD);

)
"_}oid detay D(unsigned long int countl)

{

/f Enable INTO Interrupt
HE19UR Priority = 6
{fset bit RBO =0

Hset bit RBO =0

/14 RBO=1

/a1 1UA19 on 10 ms
/1% RBO=0

/M1 dead-time 100fLs
/% RBI=1
/PUa998111075 on 10 ms
/1% RB1=0

/MUIIRT dead-time 100} Ls

o o t
//W\Tﬂ“]fusuﬂﬂﬂ’]iﬁﬂ?ﬂnﬁjiuﬂqi on

24
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while(countl > 0) {countl--;}

delay_TD(unsigned long int count2)  /erisuue9nsviu199a711un15 dead-time
while{count2 > 0} {count2--; }

AsRprerTLarmMIMeuves ldsunsudinandeduasmiiouiusu Tsuasuney
_g:sy r ] o o t:y 9o = o @ 3

i udagaaiui Tbsunsuiiidns INTERRUPT iffudangantsvitaty Taed1 RES = 1
(ATHIZHIIUAINUNG udd1 RER = 0 Tilsunsi INTERRUPT vevi191ulae SET 14

=4 gt 1 qy 1 ot 1
utput 13 0 LAz NaTIzA BT L anas sunhziinng Tvaa ldsunsulm

Dlsunsuadndygragaruiulifvueamn Teedldmunsadenavd Idwatennud
%i_mﬂude "p30£2010a2.h"
#include "ports.h"

-'.S'_etup Configuration For ET-dsPIC30F2010 */

.FOSC(CSW_FSCM_ON & XT PLL16);

_:;__P_:WDT(WDT_OFF);

?EORPOR(PBORMON & BORV_45 & PWRT 64 & MCLR_EN);
iﬁ’GS(CODEMPROT_OFF) ;

/*End Configuration For ET-dsPIC30F2010 */

é’:t.j.id delay_D(unsigned long int); /lszaimitanay delay D
VOlci delay_TD(unsigned long int); /lszmaansy delay TD
mt main{void) /et Funan

{

';.nSigned long int D; imlszmaaals D

é;:lsigned long int TD; mlszasmauls TD

TRISB = 0b00000000; Hfmuanwasn R 18Y output
[RISE = 0b11111111; HfvuANDS N RE (W input

If{(PORTEDbits. RE0)==0 &(PORTEbits.RE1==0) &(PORTEDbits.RE2==0)) // 10 Hz
{
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D=133494;
TD=450;
while(1)
{
LATBbits. LATBO = 1; /A rRBO=1
delay D(D); /e lunis on 50 ms
LATBbits. LATBO = 0; /1% RBO=0
delay_TD(TQ); /49787 dead-time 166.5 Lis
LATBbits. LATB1 = 1: #H RB1=1
delay D(D); #iand) 1uas on 50 ms
LATBbits LATBI = 0; /1% rRB1=0
delay_TD(TD); HMUIUIRT dead-time 166.51Ls
}

1
eise {{(PORTEDbits.REO= 0) &(PORTEbits.RE1==0) &(PORTEbits. RE2==1))  // 30 Hz

D=44219;
TD=450;
while(1)
{
LATBbits LATBO = 1; /IR RBO=1
delay D(D); /imiaa11un1s on 1.667ms
LATBbits. LATBO = 0; /1% RBO=0
delay TD(TD); /UMD dead-time 166.5) s
LATBbits.LATB1 = 1; /1% RB1=1
delay D(D); Hvd e lunis on 1.667ms
LATBbits.LATBI = 0; /1% RB1=0
delay TD(TD); /MUIA dead-time 166.5)Ls
!



D = 26351
TH =450,
while(1)
3
LATBbits. LATBO = 1;
delay D(D);
LATBbits. LATBO = 0;
delay TD(TD);
LATBbits.LATB1 = 1;
delay D(D);
LATBbits. LATBL =0

delay_TD(TD);

D=18690;
TD=450;
while(1)
{
LATBbits. LATBO = 1;
delay D(D);
LATBbits. LATBO = 0;
delay TD(TD),
LATBbits.LATB1 =1;
delay D(D);
LATBDbits. LATB1 =0

delay TD(TD);

ff(PORTEbits.REO==0) &(PORTEDits.RE1==1) &(PORTEDbits. RE2==0}) / S0Hz

/1% RBO =1
fmdaanarluny on 1 ms
/1% RBO=0

/MUIAT dead-time 166.5L1s
/1% RBI=1
/viauiatiumson 1 ms
/1% RB1=0

/Y9478 dead-time 166.5]Ls

f{PORTEDits. REO==0) &(PORTEDbits.REI==1) &(PORTEbits.RE2==1)) /70 Hz

#17 RBO=1

/i 1ums on 714pds
/1% RBO=0

/MUNLIA dead-time  166.5|Us
/14 RB1=1

/s lums on 714LLs
/W RB1=0

/MUY dead-time  166.5[Ls



D=14434;
TD=450;

while(1)
L

LATBbits. LATBG = 1;
delay D(D);
LATBbits. LATBO = 0;
delay TD(TD);
LATBbits.LATBI = 1;
delay D(D);
LATBbits LATB1=10;
delay TD(TD);

D=11724;
TD=450;
while(1)
{
LATBbits. LATBO = 1;
delay B{(D};
LATBbits. LATBO = 0;
delay TD(TD);
LATBbits. LATB1 = 1;

delay D(D};

>ORTEbits.REO==1) &(PORTEDits.RE1==0) &(PORTEbits.RE2==0))

:"if((PORTEbits.REOﬂ 1) &(PORTEDbits.RE1==0) &(PORTEbits RE2==1})

/ 90 Hz

#% RBO=1
/v INATS on 555.54s
/1% RBO=0
/MUANIE dead-time  166.5}Ls
/1% RB1=1
/vaaa 1ums on 555.5)Ls
#1d RB1=0

/U078 dead-time  166.5Ls

/1% RBO=1
e luns on 454.541Ls
#1% RBO=0
/MHAUIRT dead-time 166.5[Ls
/1R RBI=1

/g lums on 454.54LLs

28

/110 Hz
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LATBbits. LATB 1= 0; /1% RB1=0

delay TD(TD); /U998 dead-time  166.5 Lis

f((ébRTEbits.REOxl) &(PORTEbits RE1==1) &(PORTEbis.RE2==0))  / 130Hz

D=9848;
TD=450;
LATBbits. LATBO = I; #1% RBO=1
delay D(D); A¥UIUIm NS on 384.615 ks
LATBbits.LATBO = 0; /1% RBO=0
delay TD(TD); /m1795781 dead-time  166.5Ls
LATBbits LATBI = 1; /% RB1=1
delay D(D); fitaanmiums on 384,615k
LATBbits. LATB1= 0; /¥ RB1=0
delay TD(TD); /MUY dead-time  166.5 LLs

else if{(PORTEbits.REO==1) &(PORTEDbits,RE1==1) &(PORTEbits.RE2==1})) /# 150 Hz

D=8475;
TD=450;
while(1)
{
LATBbits. LATBO = 1; /1% RBO =1
delay D(D); /MU 1UNT on 333.33 s
LATBbits. LATBO = 0; /AR RBO=0

delay_TD(TD}; /Y9138 dead-time 166.5 Lis
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LATBbits.LATB] = 1; /1% RB1=1
delay D(D); i lung on 333.33UUs
LATBbits. LATB1=0; /1% RB1=0
delay TD(TD); /MUIUIET dead-time 166.5}4s
-
void delay_D(unsigned long int count1) /lsfFuvesnsda iums on

while(countl > 0) {countl--;}
id delay TD(unsigned long int count2) AAAFUUBINTUULIEN dead-time

while(count2 > 0} {count2--;}
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