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ABSTRACT

This project studies the electrical instrument and measurement. The developed instrument can
measure electrical quantities such as active power (Watt), reactive power (VARs), power factor,
current and voltage by using microcontroller AT89S52 for data receiving processing and display
values via LCD. The rated of our developed instrument is 220 V,5 A, 50 Hz, 1 phase.

The developed instrument is designed for measuring electrical quantities in general power

system. The measurement values can be used for checking and improving an electrical system.
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1
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(2.15)
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0 =yuwlaszynusaunaznszie

(2.17)




10

NNAUMSI (2.17) Teduaziiunmm P agiimduuanauemsis cos 6 = 0 e Laz
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a 17,
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P, = %Vm x 1, cos90° (2.21)
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BSmoothing : ON CH1 : 0.000v Main I 10K Mode : AUTO
BW ! 20MHz CH2 [ ======- Zoom : 400 Type : EDGE CH1 4
Delay 0.0ns
Hold OFF :  MINIMUM
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/*********************************************************************************

/

/* Watt VAR Power Factor Digital Meter

/*********************************************************************************

/

#tinclude <reg51.h>

#include <absacc.h>

#include <ctype.h>

#include <intrins.h>

#include <math.h>

#include <stdarg.h>

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <ledh.h>

#define OSET RD 0x90 /* Offset read command */
#define GAIN_RD  0x92 /* Gain read command */
#define CONF_RD 0x94 /* Config read command */
fidefine CONV RD 0x96 /* Data read command */

#define SETU RD  0x98 /* Setup read command */

f#define OSET_WR  0x80 /* Offset Write command */
#define GAIN_ WR  0x82 /* Gain Write command */
#define CONF_WR  0x84 /* Config Write command */
#define CONV_WR 0x86 /* Data Write command */

#define SETU_WR  0x88 /* Setup Write command */

ftdefine pi 3.1415926

/*****************************************************/




sbit SCLK = P1#3; /* Shifting data to or from ADC #*/
sbit SDO = P172; /* Transfer data from ADC to CPU */
sbit SDI =P171; /* Transfer data from CPU to ADC #/
sbit CS =P170; /* Chip Select */

// Termocupple Select

sbit b0 =P174;

sbit bl = P175;

sbit b2 = P176;

sbit b3 =PI*7;

sbit led = P27,

sbit SOUNDB = P375; /* Sound Bit */

unsigned char lead;

unsigned char LCDBUF[20];

long phase;

/* Global variable declaration */

unsigned char data HIGH,MID,LOW , TEMP;

unsigned char set;

unsigned char LBUF[8];
bit ad;

void sound(unsigned char freq,int time) {

unsigned char i;
while (time>0) {

SOUNDB = 0; /* out signal low */

for (i=1;i<=freq;i++)

time--;

SOUNDB = 1; /* out signal high */

 for (i=T ;i<=i:req;i++)7 N

time--;
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void beeph(void) {
sound(15,10000);

void beepl(void) {
sound(75,15000);

/* Write single byte */
void WriteByte(unsigned char dat) {
unsigned char clock;
for(clock=0; clock<8; clock++) {
SDI = (dat & 0x80);
dat = (dat << 1);
SCLK = 1;
SCLK =0;
H
SDI =0;

/* Read single byte */
unsigned char ReadByte(void) {
unsigned char clock, dat;
dat=0;
for(clock=0; clock<8; clock++) {
dat = (dat << 1);
~ dat =(dat| SDO);
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/* Write register 3 bytes */

void WriteReg(unsigned char comm,high,mid,low) {
WriteByte(comm);
WriteByte(high);
WriteByte(mid);

WriteByte(low);

/* Read register 3 bytes */
void ReadReg(unsigned char comm) {
WriteByte(comm);
HIGH = ReadByte();
MID = ReadByte();
LOW =ReadByte();

void Initialize(void) {
unsigned int count;
CS =0;
SCLK = 0;
SDO =0;
SDI =0;

for(count=0; count<2047; count++) {

SCLK = [; /* Assert SCLK */
SCLK =0; /* Deassert ¥/

}

SDI = [; /* Assert SDI */

for(count=0; count<255; count++) {
SCLK = [; /* Assert SCLK */
SCLK =0; /* Deassert  */




1

SDI =0;
SCLK = 1;
SCLK = 0;

WriteReg(CONF_WR,0x00,0x00,0x80); /* Reset */
WriteReg(CONF_WR,0x00,0x08,0x00); /* Initialize configuration */

/* Read data conversion */
unsigned long ReadConv(void) {
unsigned long 1,i;
al:;
WriteReg(CONF_WR,0x04,0xd8,0x00);
WriteByte(0xc0);
//DispStr2(0xce,"*");
do {
ReadReg(CONF _RD); /* Read Configuration Register*/
i=i+10;
if(i>=55000) {Initialize();i=0;goto al;} // Initialize();
}while("(LOW & 0x08));
//DispStr2(0xce," ");
ReadReg(CONV RD);
1 =HIGH;
1<<=8;
| |-MID; -
| <<=8;

| |=LOW;

| >>=8;

iflLOW & 0x01) { /* Test OF Flag */
/fbeeph();
/fbeeph();




}

if(lLOW & 0x02) { /* Test OD Flag */
/fbeepl();
IMbeepl();

}

return(l);

void select(bit c0.bif cl,bit c2)

{ b0=c0;
bl=cl;
bl=c2;
}

long loopx(void) {
long 1;
1 =ReadConv(); /* Read Conversion */
=1+ ReadConv();
=12,

return(l);

int display(int dass ,long BUFF)

{

if(BUFF<0)

{

BUFF=0;

//LBUF[6]=(BUFF%10000000)/1000000 ;
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//LBUF[4]=(BUFF%100000)/10000 ;
LBUF[3]=(BUFF%10000)/1000 ;
LBUF([2]=(BUFF%1000)/100 ;

LBUF[1]=(BUFF%100)/10;
LBUF[0]=(BUFF%100)%10;

ledwi(dass);
/if (si==1)ledwd(0x2d);
Mif (si==0)lcdwd(0x2b);
/Nedwd(LBUF[6]+0x30);
Medwd(LBUF[5]+0x30);
MNedwd(LBUF[4]+0x30);
ledwd(LBUF[3]+0x30);
ledwd(LBUF[2]+0x30);
ledwd(LBUF[1]+0x30);
ledwi(dass+4):
ledwd(LBUF[0]+0x30);
}
int display2(int dass ,long BUFF)
{

if(BUFF<0)
{
BUFF=0;

//LBUF[G]=(EUFF %10000000)/1000000 ;
/ILBUF[5]=(BUFF%1000000)/100000 ;
//LBUF[4]=(BUFF%100000)/10000 ;
LBUF[3]=(BUFF%10000)/1000 ;
LBUF[2]=(BUFF%1000)/100 ;
LBUF[1]=(BUFF%100)/10;
LBUF[0]=(BUFF%100)%10;
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Mif (si=1)lcdwd(0x2d);
Hif (si==0)ledwd(0x2b);
/Nedwd(LBUF[6]+0x30);
/Nedwd(LBUF[5]+0x30);
/Nedwd(LBUF[4]+0x30);
ledwd(LBUF[3]+0x30);
ledwd(LBUF[2]+0x30);
ledwi(dass+3);
ledwd(LBUF[1]+0x30);

ledwd(LLBUF[0]+0x30);

int display3(int dass ,long BUFF)
{
iflBUFF<0)
{
BUFF=0;

{/LBUF[6]=(BUFF%10000000)/1000000 ;

//LBUF[5]=(BUFF%1000000)/100000 ;

LBUF[4]=(BUFF%100000)/10000 ;
LBUF[3]=(BUFF%10000)/1000 ;
LBUF[2]=(BUFF%1000)/100 ;

EBUF[ 1]=(BUFF%100)/10;
LBUF[0]=(BUFF%100)%10;

ledwi(dass);

AR GDledwd@xdy
/AT (si==0)lcdwd(0x2b);
Medwd(LBUFE[6]+0x30);
MNedwd(LBUF[5]+0x30);

Ir‘dwd(f BUEF [4]+ﬂx?ﬂ};
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ledwd(LBUEF[3]+0x30);
ledwd(LBUF[2]+0x30);
ledwd(LBUF[1]+0x30);
ledwi(dass+5);
ledwd(LBUF[0]+0x30);
}
int display4(int dass ,long BUFF)
{

if(BUFF<0)
{
BUFF=0;

//LBUF[6]=(BUFF% 10000000)/1000000 ;
//LBUF[5]=(BUFF% 1000000)/100000 ;
H/LBUF[4]=(BUFF%100000)/10000 ;
LBUF[3]=(BUFF%10000)/1000 ;
LBUF[2]=(BUFF%1000)/100 ;
LBUF[1]=(BUFF%100)/10;
LBUF[0]=(BUFF%100)%10;
ledwi(dass);
/if (si==1)lcdwd(0x2d);
Hif (si==0)lcdwd(0x2b);
/Medwd(LBUF[6]+0x30);
/Nedwd(LBUF([5]+0x30);
Nedwd(LBUF[4]+0x3 (;);
ledwd(LBUF[3]+0x30);
ledwd(LBUF[2]+0x30);

ledwi(dass+3);
ledwd(LBUF[ 1]+0x30);
ledwd(LBUF[0]+0x30);
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long read phase(void)
{
unsigned int tmp;
/INTQ-----~ v
/INT1-====- A
THO=0;
TLO=0;

while(INTO==1){}

while(INT0==0){}

while(INTO==1){}
while(INT0-0){}

while(INT1==1){}

while(INT1==0 & INT0==0){}
/lead=INT1;
THO0=0;
TLO0=0;
TRO=1;
dmsec(5);
while(INTO==1 | INT1==1){}
TRO=0;

tmp=(THO<<8+TLO;

- return(tmp);

long I;

long 12;
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float s;
unsigned char md;
CS=0;

ITO=0x01;
IT1=0x01;
[E=0x00;
IP=0x01;
led=0;
T1=0;
ledset ();
SCON =0x52; /*SCON*  /* setup serial port control */
TMOD = 0x21; /* TMOD */ /* hardware (9600 BAUD 11,0592MHZ) */
THI1 = O0xfd; /* THI *#/
TR1=1;
for(1=0;1<1000;1++); // Delay
Initialize();
for(1=0;1<2000;1++); // Delay
dmsec(1000);
IE=0x85;
ITO=1,
set=1;
beepl();
beeph();
ledset ();
dmsec (1000);
md=0;
strepy (LCDBUF,"V .V ");
DispStr(O}SO,LCDBUF)i

strepy (LCDBUF,"I . A ");

DispStr(0xc0,LCDBUF);
while(1)
{
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phase=read_phase();
select(1,0,0);
dmsec(100);
I=loopx() ;
dmsec(10);
select(0,0,0);
dmsec(100);

12= 'loopx() ;

if(12>13540)i = (0.0507*12) - 626.15;

if(12<=13540)i=0.025*12 - 287.5;//y = 0.0255x - 287.5
if(12<=13340)i= 0.0095%12 - 80.304;//y = 0.00955x - 80.304
if(12<=12570)i= 0.007*12 - 54.372;//y = 0.0075x - 54.372
if{12<=12140)i= 0.0048*12 - 26.948;//y = 0.0048x - 26.948
ifl12<=10880)i= 0.0021*12 + 2.8426;/ y=0.0021x + 2.8426
if(12<=8930)i= 0.0014*12 + 8.6495;//y = 0.0014x + 8.6495

if(12<5000)i=0;

v=2000+(1#22/2000);

s=i*v/100;

if((phase/10)<1600)pf=-0.1895*( phase/10)+ 290.41;//100*cos(ra*pi/180),

if{(phase/10)>1900)

{

if(( phase/10)>2209)pf = -0.0971*( phase/10) + 267.47;
if(( phase/10)<=2209)pf = -0.4743*( phase/10) + 1100.4;

if(( phase/10)<=2182)pf= -0.3634*( phase/10) + 858.91;
if(( phase/10)<=2144)pt=-0.1367*( phase/10) + 372.36;

}
if(i<15 | pf> 100 )pf=96;
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p=(s*p£)/100;

q=sqrt((s*s)-(p*p));

if(i<=0.1){pf=100;p=0;}
if(TO==0)

md=0;
strepy (LCDBUF,"V .V ");
DispStr(0x80,LCDBUEF);
strepy (LCDBUF,"] =)
DispStr(0xc0,LCDBUE);
beeph();
}
if{b3==0)
{
md=1;
strepy (LCDBUF,"P . WATT");
DispStr(0x80,.CDBUF);
strepy (LCDBUE,"Q . VAR");
DispStr(0xc0,LCDBUF);
beeph();
}
if(b2==0)
{

md=2;
strepy (LCDBUE,"S . VA "),
DispStr(OxSO,LCDI}E);

strcpy (LCDBUE,"PF . ")
DispStr(0xc0,LCDBUEF);
beeph();




ifmd==0)
{
display(0x86,v);
display4(0xc6,i);
}
iflmd==1)
{

display3(0x85,p);
display3(0xc5,q);

}

iflmd==2)

{
display3(0x85,s);

display2(0xc6,pf);
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