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ABSTRACT

This paper presents the design and construction of an instrument used in measuring closing
and opening time of contractor of high voltage circuit breakers according to IEC 62271-100
standard. The MCS-51 microcontroller is employed in sending signal to control the closing -
opening of the contactor, and in measuring the closing - opening time with an indication using the
LCD. A computer graphic used interface is developed to show the relation between the movement
of the contactors and the testing standard time. The developed instrument then is used to test high
voltage circuit breakers with the percentage of error less than 2 %. Moreover, this instrument is

affordable, convenient for using, and can be a implement of import devices.
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U334 lunnesessamiesindsr mnzdmsuauntuguadnsaloug nuuse Tula
AldnuannsadouTisunsunrugumsianldie

MCS-51 Hin TaouEmduma Imasvhamunuy 8 ia vaneanuhdwinimehilu
M3AIUIN (Arithmetic logic Unit) ALU ﬁnmﬁ%u‘.ammﬂ 8 1in Fsansoiinisdszuaana
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PO LTGRTETR GG TRLY %ammmﬂﬁﬂgtym
1 Data Carrier Detect
2 Received Data
3 Transmitted Data
4 Data Terminal Ready
5 Signal Common
6 Data Set Ready
7 Request to Send
8 Clear to Send
9 Ring Indicator

A d P
2.9 MINATOUNVIATOINATBUIFDINAILINNDININTFIM
a = d’.::ly o 4 A a a 4
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3.2.5 @IUVBINSUTAING
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5) §A9128IMIMNNUVDITLUY
6) LCD (Liquid Crystal Display) 16 A790H3 4 U33%@
7) Key Board

8) Switching Power Supply 12V 10A, 5V 6A, -12V 2A

Stopped 3 2007/07/05 01:16:30
CH1=50V CH2=5V 1 © 50ms/div
DC 10:1 DC 11 ! (50ms /div)
,,,,, . e de o E L - NORME20KS /5
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=Filter= =0ffset= =Record Length= =Trigger=
Smoothing : OFF CH1 : 0.0V Main : 10K  Mode : NORMAL
BW : FULL CH2 : 0.00v Zoom @ 400 Type : EDGE CH1 £

Delay : 0.0ns
Hold OFff ©  MINIMUM
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Stopped 3 2007 /07/05 01:22:12
CHI=50V CH2=5V © 50ms/div
DC 10:1 DC 11  (50ms/div)
S SRR SUU NS: SO SUUPTS: S | S :NORM20kS /o
Ein s
B 1 N I I PSP S SRR PO P s ( SES. . SR
=Tracel= Rms 117.4Y ©  High 116.0v : | Freq 166.7Hz
y: : : : : 1 Rt e
=Filter= =0ffset= =Record Length= =Trigger=
Smoothing : OFF. CH1 : ooV Main : 10K Mode : NORMAL
BW : FULL CHZ ©:  0.00V Zoom : 400  Type : EDGE CH1 4
Delay : 0.0ns

Hold Off :  MINIMUM
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g‘lh‘"l -3 DC Power Supply Y89UTEN GOOD WILL INSTRUMENT Model GPS-3030D
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g‘d‘ﬁ -6 Circuit Breaker Analyzer System VY99UTHN GE Energy Programma® Model TM1800
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TsunsummndamsululasnouInsaaes MCS-51

#include<REG51.H> code unsigned char PAGE3 2[]= {"2. Close "
#include<ABSACC.H> code unsigned char PAGE4 1[]= {"Open Circuit"};
#include<STRING.H> code unsigned char PAGE4 4[] = {"4. Test 5.Esc"};
#define Analog_inl XBYTE[0x0F900] code unsigned char PAGE5_1[]= {"Close Circuit"};
#define Analog_in2 XBYTE[0x0F901] code unsigned char PAGES5 4[] = {"4. Test 5.Esc"};
#define Analog_in3 XBYTE[0x0F902] code unsigned char PAGE6_4[] = {"4. Test 5.Esc"};
#define CON_Analog_in  XBYTE[0x0F903] code unsigned char PAGE8_1[]= {" Open Circuit };
#define Analog_outl XBYTE[0x0FAQ0] code unsigned char PAGE8 2[] = {"TCI = 000.00
#define Analog_out2 XBYTE[0x0FAO01] ms"};

#define Analog_out3 XBYTE[0x0FA02] code unsigned char PAGE8_3[] = {"TC2 =000.00
#define CON_Analog_out XBYTE[0xOFA03] ms "};

#define PA_8255 in XBYTE[0x0D000] code unsigned char PAGES 4[] = {"TC3 = 000.00
#define PB_8255 in XBYTE[0x0D001] ms "};

ftdefine PC_8255 in XBYTE[0x0D002] code unsigned char PAGE9 _1[] = {"Close Circuit };
#define PCON_8255 in XBYTE[0x0D003] code unsigned char PAGE9 2[] = {"CC1 = 000.00
#define PA_8255 out XBYTE[0x0E000] ms"};

#define PB_8255 out XBYTE[0x0E001] code unsigned char PAGE9_3[]= {"CC2 = 000.00
#define PC_8255 out XBYTE[0x0E002] ms "},

#define PCON_8255 out  XBYTE[0x0E003] code unsigned char PAGE9 4[] = {"CC3 = 000.00
#define LCD_WINIT XBYTE[0x08000] ms"};

#define LCD_RBUSY XBYTE[0x08001] const StartChar ="A'";

#define LCD WDATA XBYTE[0x08002] unsigned char Data;

#define LCD_ RDATA XBYTE[0x08003] bit RxComplete;

code unsigned char PAGE1_1[] = {"Circuit code unsigned int scan_mem;

Breaker"}; code unsigned char scan_check;

code unsigned char PAGE1_2[] = {"TestingTimer"}; int ANS_DIG1,;
code unsigned char PAGE1_3[] ={"IEC62271-100"}; int ANS_DIG2;
code unsigned char PAGElJﬁ] = {"KMITL 2007"}; int ANS_DIG3;

]

code unsigned char PAGE2_1[] = {"1. Diagnosis "}; int ANS_DIG4;

E)

code unsigned char PAGE2_2[] = {"2. Setup"}; int ANS_DIGS5;
code unsigned char PAGE2 3[] = {"3. Send to PC intcal_1;
"} int cal 2;
code unsigned char PAGE2 4[] = {" 5.Esc"}; int cal_3;

code unsigned char PAGE3_1[]= {"1. Open "} shit Reset_Analog_in = P117;



sbit Relay TC =P1°0;
sbit SCR_TC =P172;
sbit Relay CC =P1"1;
sbit SCR_CC =PI1"3;
sbit P1_4="P1"4;

sbit P1_5=P175;

sbit P1_6 = P176;

sbit P3_2 = P3"2;

bit temp;

bit Restart;

bit scan;

void delay(int count);
void Restart_mode(void);
void LCD_BUSY (void);
void LCD_INIT(char D1);
void LINE1(void);

void LINE2(void);

void LINE3(void);

void LINE4(void);

void test_ram(void);

void Start_Screen(void);
void Screen_Page2(void);
void Screen_Page3(void);
void Screen_Page4(void);
void Screen_Page5(void);
void Screen Page6(void);
void Screen_Page7(void);
void Screen_Page8(void);
void Screen_Page9(void);
void Screen_Pagel0(void);
void Screen_Pagel 1(void);

void Screen_Page20(void);
void Screen_Page21(void);
void Screen_Page30(void);
void Calculator_Data(int timel);

void Read ADD RAM TC(void);

void Read ADD RAM_CC(void);
void Clear_Data RAM(void);

void Send3000(unsigned char Head CH)

void IntSerial() interrupt 4

{

if (RI=1)

{

RI=0;

Data = SBUF;

if (Data == StartChar)
RxComplete = 1;
EA=1;

if (RxComplete)
{

RxComplete = 0;
EA=0;
Send3000(1);
delay(200);
Send3000(2);
delay(200);
Send3000(3);
EA=1;

H

H

else if (TI==1)
TI=0;

H

void Send3000(unsigned char Head CH)

{

unsigned int i;

unsigned char xdata *ptr;
SBUF = Head_CH;
while(~TI);

TI=0;
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iflfHead CH == 0x01)

{

for(i=0;i<=0xBB8&;i++)

{

ptr=i;

SBUF = *ptr;

while(~TI);

TI=0;

}

}

else iflHead CH == 0x02)
{

for(i=0x 1000;i<=0x 1 BB8;i++)
{

ptr=1i;

SBUF = *ptr;

while(~TI);

TI=0;

}

}

else iflHead CH == 0x03)
{
for(i=0x2000;i<=0x2BB8;i++)
{

ptr=i;

SBUF = *ptr;

while(~TI);

TI=0;

}

}

SBUF=13;

while(~TTI);

TI=0;

SBUF=10;

while(~TI);

TI=0;

void Clear_Data RAM(void)
{

unsigned char xdata *ptr;
unsigned int i=0;
for(i=0;i<=0xT7FFF;i++)

{

ptr=1i;

*ptr = 0x00;

}

}

void Read_ ADD_RAM_CC(void)
{

unsigned char bcheck = 0x00;
unsigned char xdata *ptr;

int i;

cal_1=0;

cal 2=0;

cal 3=0;
for(i=0;i<=0x0BBS;i++)

{

ptr=1i;

bcheck = *ptr;

if(bcheck <= 0xBB)

{

cal_I=i*10;

i=0xBBS;

}

}

for(i=0x1000;i<=0x 1 BBg;i++)
{

ptr=1i;

beheck = *ptr;

ifibcheck <= 0xBB)



{
cal_2=(i-0x1000)*10;
i=0x1BBS;

¥

}
for(i=0x2000;i<=0x2BB8;i++)
{

ptr=i;

beheck = *ptr;
iflbcheck <= 0xBB)

{

cal_3 = (i-0x2000)*10;
i=0x2BBS;

H

H

}

void Read ADD_RAM _TC(void)
{

unsigned char bcheck = 0x00;
unsigned char xdata *ptr;

int 1;

cal_ 1=0;

cal_ 2=0;

cal_ 3=0;
for(i=0;i<=0x0BB8;i++)

{

ptr=i;

bcheck = *ptr;

if(bcheck >= 0x33)

{
cal_1=i*10;
i=0xBBS;

}

}

for(i=0x1000;i<=0x 1 BBS§;i++)
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{

ptr=1i;

becheck = *ptr;

ifibcheck >= 0x33)

{

cal_2 = (i-0x1000)*10;
i=0x1BBSg;

}

}
for(i=0x2000;i<=0x2BB8&;i++)
{

pir=i;

bcheck = *ptr;

if(bcheck >= 0x33)

1

cal_3 = (i-0x2000)*10;
i=0x2BBS;

i

}

}

void Calculator_Data(int timel)
{

int temp1;

ANS_DIGI = timel/10000;
templ = ANS_DIG1*10000;
timel = timel-templ;

ANS DIG2 = timel/1000;
templ = ANS_DIG2*1000;
timel = timel-temp1;
ANS_DIG3 = time1/100;
templ = ANS_DIG3*100;
timel = timel-temp1;
ANS_DIG4 = timel/10;
templ = ANS_DIG4*10;
timel = timel-templ;

ANS_DIGS5 = timel;



void test_ram(void)

{

unsigned char btest,bcheck = 0xAA;
unsigned char btest2 = 0x55;
unsigned int ij =0;
unsigned char xdata *ptr;
unsigned char x,status = 0,
for(i=0;i<=0x7FFF;i++)
{

ptr=1i;

*ptr = btest;

}
for(i=0;i<=0x7FFF;i++)
{

ptr=i;

becheck = *ptr;

if{bcheck !'= btest)

{

status = 1;

}

H

for(i=0;i<=0x TFFF;i++)
{

ptr=i;

*ptr = btest2;

}
for(i=0;i<=0x7FFF;i++)
{

ptr=i;

beheck = *ptr;

if(bcheck != btest2)

{

status = 1;

}

}

if(status == 0)

{

LINE3();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE21_5[x];
}

}

if(status =1)

{

LINE3();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA =PAGE21 6[x];
}

H

void Screen_Page30(void)
{

char x;

LINEI();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE30_I1[x];
}

LINE2();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE30 2[x];
¥

LINE3();
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for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE30_3[x];
}

LINE4();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE30_4[x];
}

}

void Screen_Page21(void)

{

char x;

LINEI();

for(x=0;x<16;x++)

{

LCD_BUSY();

CD_WDATA =PAGE21_1[x];
}

LINE2();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGE21_2[x];
}

LINE3();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE21_3[x];
}

LINE4();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE21_4[x];
}

}

void Screen_Page20(void)

{

char x;

LINEI1();

for(x=0;x<16;x-++)

{

LCD_BUSY();

LCD_WDATA = PAGE20 1[x];
}

LINE2();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE20 2[x];
H

LINE3();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE20 3[x];
}

LINE4();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE20_4[x];
}

}

void Screen_Pagel 1(void)
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{

char x;

LINE1();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE11_1[x];
}

LINE2();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD WDATA =PAGEIl 2[x];
}

LINE3();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE11_3[x];
}

LINE4();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA =PAGE11_4[x];
}

}

void Screen_Pagel0(void)
{

char x;

LINE1();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA =PAGEI10_1[x];

}

LINE2();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGE10_2[x];
H

LINE3();

for(x=0;x<16;x++)

{

LCD _BUSY();

LCD_WDATA = PAGE10 3[xJ;
}

LINE4();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGEI0_4[x];
}

}

void Screen_Page9(void)

{

char x;

LINE1();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGE9 _1[x);
H

LINE2();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE9 2[x];
}
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LINE3();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD WDATA = PAGE9 3[x];
}

LINEA4();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD WDATA = PAGE9 4[x];
}

}

void Screen_Page8(void)

{

char x;

LINE1();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD WDATA =PAGES _1[x];
H

LINE2();

for(x=0;x<16;x++)

{

LCD_BUSY():

LCD_WDATA = PAGES_2[x];
}

LINE3();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGES 3[x];
}

LINEA4();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGES 4[x];
}

}

void Screen_Page7(void)

{

char x;

LINE1();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE7 1[x];
}

LINE2();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD _WDATA =PAGE7 2[x];
¥

LINE3();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD _WDATA = PAGE7 3[x];
}

LINE4();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD _WDATA = PAGE7 4[x];
}

H



void Screen_Page6(void)

{

char x;

LINE1();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGE6_1[x];
}

LINE2();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGE6_2[x];
}

LINE3();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE6 3[x];
}

LINEA4();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGE6_4[x];
H

}

void Screen_Page5(void)
{

char x;

LINE1();
for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGES5_1[x];
}

LINE2();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGES5 2[x];
b

LINE3();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGES5 3[x];
¥

LINE4();

for(x=0;x<16;x++)

{

LCD _BUSY();

LCD_WDATA = PAGE5_4[x];
¥

¥

void Screen_Paged(void)

{

char x;

LINEI();

for(x=0;x<16;x++)

{

LCD_BUSY(),

LCD_WDATA = PAGE4_1[x];
H

LINE2();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE4 _2[x];



}

LINE3();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE4 3[x];
H

LINEA4();

for(x=0;x<16;x++)

{

LCD _BUSY();

LCD_WDATA = PAGE4 4[x];
}

}

void Screen_Page3(void)

{

char x;

LINEI();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA =PAGE3 1[x];
}

LINE2();

for(x=0;x<16;x++)

i

LCD_BUSY();

LCD_WDATA = PAGE3 2[x];
H

LINE3();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGE3 3[x];
}

LINE4();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE3_4[x];
}

}

void Screen_Page2(void)

{

char x;

LINEI1();

for(x=0;x<16;x-++)

{

LCD_BUSY();

LCD_WDATA = PAGE2_I[x];
H

LINE2();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE2 2[x];
H

LINE3();

for(x=0;x<16;x++)

t

LCD_BUSY();

LCD_WDATA = PAGE2 3[x];
H

LINE4();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE2_4[x];
¥

H
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void Start_Screen(void)

{

char x;

LINE1();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGE1_1[x];
}

LINE2();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGEI 2[x];
}

LINE3();

for(x=0;x<16;x++)

{

LCD_BUSY();

LCD_WDATA = PAGE! 3[x];
}

LINE4();

for(x=0;x<16;x++)

{

LCD BUSY();

LCD_WDATA = PAGEI 4[x];
}

}

void LINE1(void)
{
LCD_INIT(0x80);
}

void LINE2(void)

{
LCD_INIT(0xCO);

}

void LINE3(void)
{
LCD_INIT(0x90);
}

void LINE4(void)
{
LCD_INIT(0xDO);
}

void LCD_INIT(char DI)
{

LCD BUSY();
LCD_WINIT = DI;

H

void LCD_BUSY (void)

{

while(LCD_RBUSY & 0x80)
{

delay(1);

b

}

void Restart_mode(void)
{

delay(10);

PO = OxFF;

P1 =0xFF; -

P2 = OxFF;

P3 = OxFF;
SCR_TC=0;
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Relay TC=0;
SCR_CC=0;

Relay CC=0;
CON_Analog_in = 0x9B;
CON_Analog_out = 0x80;
PCON_8255 in = 0x9B;
PCON_8255 out = 0x80;
LCD_INIT(0x38);
delay(4);
LCD_INIT(0x0E);
delay(4);
LCD_INIT(0x01);
delay(4);

Reset_Analog_in = 0;
delay(4);

Reset_Analog_in=1;

delay(4);

TI=0;

RI=0;

SCON = 0x52;
PCON= 0x80;
TMOD = 0x20;
THI = 0xF3;
ES=1;

TRI=1;
RxComplete = 0;
EA=1;

SCON = 0x52;
TMOD = 0x20;
THI1 =0xF3;
PCON = 0x80;
TRI =1;

}

void delay(int count)

{

int i,j;
for(i=0;i<=count;i++)
for(j=0,j<=255;j++);
}

void main(void)

{

char key,x;

char step1,step2,step3,step4,step5;
char step6,step7,step8,step9,step10,step11;
char step20,step21;

char step30;

char Data_in;

unsigned char xdata *ptr;
unsigned char mem_check = 0;
unsigned int scan_TC;
unsigned int scan_CC;
unsigned int Time_TCl;
unsigned int Time_TC2;
unsigned int Time_TC3;
unsigned int Time_CCl;
unsigned int Time_CC2;
unsigned int Time_CC3;
unsigned char Data_TC1;
unsigned char Data_TC2;
unsigned char Data_TC3;
unsigned char Data_CCl;
unsigned char Data CC2;
unsigned char Data_CC3;
Restart=1;
while(Restart)

{

Restart_mode();

Restart = 0;

stepl = 1;

}
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while(1)

{

while(stepl == 1)

{

Start_Screen();
delay(2000);

stepl =0;

step2=1;

H

while(step2 = 1)

{

Screen_Page2();

key=1;

while(key)
if(PA_8255_in < OxFF)

{

iflPA_8255_in = OxFD)
{

while(PA_8255 in==0xFD)
{

delay(100);

step2 =0;

step3 = 1;

key =0;

}

iflPA_8255 in = 0xFB)
i

while(PA_8255_in == 0xFB)
{

delay(100);

step2 =0;

step20 =1;

key =0;

}

}
if(PA_8255 in = OxF7)

74

{

while(PA_8255_in = 0xF7)
{

delay(100);

step2 =0;

step30=1;

key =0;

H

}

if(PA_8255_in = 0xDF)

{

while(PA_8255_in = 0xDF)
{

delay(100);

step2 =0;

stepl = [;

key =0;

H

H
}
}
}

while(step3 = 1)

{

Screen_Page3();

key=1;

while(key)

{

iflPA_8255_in < OxFF)

{

iflPA_8255_in = OxFD)
{

while(PA_8255_in = 0xFD)
{

delay(100);

step3 =0;



stepd = 1;
key =0;
}
}

if(PA_8255_in = 0xFB)
{

while(PA_8255_in = 0xFB)
{

delay(100);

step3 = 0;

step5 = 1;

key =0;

}

}

iflPA_8255_in = 0xF7)
{

while(PA_8255_in = 0xF7)
{

delay(100);

step3 = 0;

stepb = 1;

key =0;

}

}

iflPA_8255_in == OxEF)
{

while(PA_8255 in == 0xEF)
{

delay(100);

step3 =0;

step7=1;

key =0;

}

b

iflPA_8255_in == 0xDF)
{
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while(PA_8255_in = 0xDF)
{

delay(100);

step2=1;

step3 = 0;

key =0;

}

}

H

H

'

while(stepd = 1)

{

Screen_Paged();

key=1;

while(key)

{

if(PA_8255 in < 0xFF)

{

if(PA_8255_in = OXEF)

{
while(PA_8255_in = OxEF)

{
delay(100);
stepd = 0;
step8 =1,
key =0;

}

}

if(PA_8255 in == 0xDF)

{

while(PA_8255 in = 0xDF)
{

delay(100);

step3 =1,

stepd = 0;



while(step5 = 1)

{

Screen_Page5();

key=1;

while(key)
iflPA_8255_in < OxFF)

{

iflPA_8255 in == OxEF)
{

while(PA_8255_in == 0xEF)
{

delay(100);

step5 = 0;

step9 = 1;

key =0;

}

if(PA_8255 in = 0xDF)
{

while(PA_8255_in == 0xDF)
{

delay(100);

step3 = 1;

stepS =0;

key =0;

while(step6 == 1)
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{

Screen_Page6();

key=1;

while(key)

{

if(PA_8255_in < 0xFF)

{

if(PA_8255_in = OxEF)
{

while(PA_8255_in == OxEF)
{

delay(100);

step6 = 0;

stepl0=1;

key =0;

H

}

if(PA_8255_in = OxDF)
{

while(PA_8255_in == 0xDF)
{

delay(100);

step3 =1;

step6 =0;

key =0;

H

i

!

}

b

while(step7 = 1)

{

Screen_Page7();

key=1;

while(key)

{



if(PA_8255_in < OxFF) Data_TCI1 = 0x00;

{ Data_TC2 = 0x00;
if(PA_8255_in = OxEF) Data_TC3 = 0x00;

{ P3 2=0;
while(PA_8255_in = OxEF) Relay TC = I;

{ delay(30);

delay(100); SCR_TC=1;

step7 =0; for(scan_TC=0;scan_TC<=3000;scan_TC++)
stepl1=1; {

key =0; P3 2=1;

} Data_TC1 = Analog_inl;
} Data_TC2 = Analog_in2;
if{PA_8255_in == 0xDF) Data_TC3 = Analog_in3;

{ Analog_outl = Data_TCl;

while(PA_8255 in = 0xDF) Analog_out2 = Data_TC2;

{ Analog_out3 = Data_TC3;
delay(100); Time_TCI = Time_TCI1+1;

step3 = 1; Time_TC2 = Time_TC2+1;

step7 = 0; Time_TC3 = Time_TC3+1;

key =0; P3 2=1,;

} P3 2=0;

} }

} SCR_TC =0;

} Read ADD RAM TC();

} Calculator_Data(cal_1);

while(step8 == 1) LCD_INIT(0xC6);

{ LCD_BUSY();

Screen_Page8(); LCD_WDATA = ANS_DIG1+0x30;
key=1; LCD_BUSY();

Clear_Data_RAM(); LCD_WDATA = ANS_DIG2+0x30;
SCR_TC=0; LCD_BUSY();

Relay TC=0; LCD_WDATA = ANS_DIG3+0x30;
CON_Analog_in = 0x9B; LCD_INIT(0xCA);

Time_TC1 = 0x0000; LCD_BUSY();

Time_TC2 = 0x1000; LCD_WDATA = ANS_DIG4+0x30;

Time_TC3 = 0x2000; LCD_BUSY();



LCD_WDATA = ANS_DIG5+0x30;
Calculator_Data(cal_2);
LCD_INIT(0x96);

LCD_BUSY();

LCD_WDATA = ANS_DIG1+0x30;
LCD_BUSY();

LCD_WDATA = ANS_DIG2+0x30;
LCD_BUSY();

LCD_WDATA = ANS_DIG3+0x30;
LCD_INIT(0x9A);

LCD BUSY();

LCD_WDATA = ANS_DIG4+0x30;
LCD_BUSY();

LCD_WDATA = ANS_DIG5+0x30;
Calculator_Data(cal 3);
LCD_INIT(0xD6);

LCD_BUSY();

LCD_WDATA = ANS_DIG1+0x30;
LCD_BUSY();

LCD_WDATA = ANS_DIG2+0x30;
LCD_BUSY();

LCD_WDATA = ANS_DIG3+0x30;
LCD_INIT(0xDA);

LCD_BUSY();

LCD_WDATA = ANS_DIG4+0x30;
LCD_BUSY();

LCD_WDATA = ANS_DIG5+0x30;
while(key)

{

iflPA_8255_in < OxFF)

{

if(PA_8255_in = O0xDF)

{

while(PA_8255 in = 0xDF)

{

delay(100);

stepd = 1;

step8 = 0;

key =0,

H

while(step9 = 1)

{

Screen_Page9();
key=1;

Clear_Data RAM();
SCR_CC=0;

Relay CC=0;
CON_Analog_in = 0x9B;
Time_CC1 = 0x0000;
Time_CC2 = 0x1000;
Time_CC3 = 0x2000;
Data_CC1 = 0x00;
Data_CC2 = 0x00;
Data_CC3 = 0x00;
P3 2=0;

Relay CC=1;
delay(200);
SCR_CC=1;

for(scan_CC=0;scan_CC<=3000;scan_CC++)

{

P32=1;

Data_CCIl = Analog_inl;
Data_CC2 = Analog_in2;
Data_CC3 = Analog_in3;

Analog_out] =Data CCI;
Analog_out2 = Data_CC2;
Analog_out3 = Data_CC3;

Time_CC1 = Time_CCl+1;
Time_CC2 = Time_CC2+1;
Time_CC3 =Time_CC3+1;
P3 2=1;
P3 2=0;
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}

Relay CC=0;

SCR_CC =0;

Read ADD_RAM_CC();
Calculator_Data(cal_1);
LCD_INIT(0xC6);

LCD BUSY();

LCD_WDATA = ANS_DIG1+0x30;
LCD_BUSY/();

LCD_WDATA = ANS_DIG2+0x30;
LCD_BUSY(),

LCD_WDATA = ANS_DIG3+0x30;
LCD_INIT(0xCA);

LCD_BUSY(),

LCD_WDATA = ANS_DIG4+0x30;
LCD_BUSY(),

LCD_WDATA = ANS_DIG5+0x30;
Calculator_Data(cal_2);
LCD_INIT(0x96);

LCD_BUSY();

LCD_WDATA = ANS_DIG1+0x30;
LCD BUSY();

LCD_WDATA = ANS_DIG2+0x30;
LCD_BUSY();

LCD_WDATA = ANS_DIG3+0x30;
LCD_INIT(0x9A);

LCD_BUSY();

LCD_WDATA = ANS_DIG4+0x30;
LCD_BUSY();

LCD_WDATA = ANS_DIG5+0x30;
Calculator_Data(cal _3);
LCD_INIT(0xD6);

LCD_BUSY();

LCD_WDATA = ANS_DIG1+0x30;
LCD BUSY();

LCD_WDATA = ANS_DIG2+0x30;

LCD_BUSY();
LCD_WDATA = ANS_DIG3-+0x30;
LCD_INIT(0xDA);
LCD_BUSY();
LCD_WDATA = ANS_DIG4+0x30;
LCD_BUSY();
LCD_WDATA = ANS_DIG5+0x30;
while(key)

{

if(PA_8255_in < OxFF)

{

iflPA_8255 in = 0xDF)

{

while(PA_8255_in == 0xDF)
{

delay(100);

step5 = 1;

step9 = 0;

key =0;

H

}

}

}

while(stepl0==1)

{

Screen_Pagel0();

key =1;

while(key)

{

if(PA_8255_in < OxFF)

{

if(PA_8255_in = 0xDF)

{

while(PA_8255_in = 0xDF)
{

delay(100);
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step6 = 1;
stepl0=0;
key =0;
}

}

}

}

while(stepl1 ==1)

{

Screen_Pagel1();
key=1;

while(key)

{

if(PA_8255_in < OxFF)

{

iflPA_8255_in == 0xDF)
{

while(PA_8255_in = 0xDF)
{

delay(100);

step7 =1;

stepl1 =0;

key =0;

while(step20 == 1)

{

Screen Page20();
key=1;

while(key)

{

if(PA_8255_in < OXFF)

{

iflPA_8255_in == 0xFD)
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{

while(PA_8255_in == 0xFD)
{

delay(100);

step21 =1;

step20 =0;

key =0,

}

}

if(PA_8255_in== 0xDF)
{

while(PA_8255_in = 0xDF)
{

delay(100);

step2 = 1;

step20 = 0;

key =0;

}

}

H

H

}

while(step21 == 1)

{

Screen_Page21();
key=1;

while(key)
iflPA_8255_in < OxFF)

{

if(PA_8255_in = 0xDF)
{

while(PA_8255_in = 0xDF)
delay(100);

step20=1;

step21 =0;

key =0;



}
}
}
}
}

while(step30 = 1)
{
Screen_Page30();
key =1;
while(key)

{

SCON = 0x52;
TMOD = 0x20;
THI = 0xF3;
PCON = 0x80;
TR1 =1;
LINEI();
for(x=0;x<16;x++)
{

LCD_BUSY();
LCD_WDATA = PAGECO_1[x];
H

while(1)

{

while('RI){};
RI=0;

Data_in = SBUF;
while(!TD{};
TI=0;

SBUF ="A";

if(Data_in ="A")
{

LINE1();
for(x=0;x<16;x++)
{

LCD_BUSY();
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LCD_WDATA = PAGECO0_2[x];
H

H

}

iflPA_8255_in < 0XxFF)

{

if(PA_8255_in = 0xDF)

{

while(PA_8255_in == 0xDF)
{

delay(100);

step2 =1,

step30 =0;

key =0;

H

H
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unit UPlot;

interface

uses

Windows, Messages, SysUltils, Variants, Classes,
Graphics, Controls, Forms,Dialogs, ComPort, Grids,

TeEngine, Series, TeeProcs, Chart, StdCtrls,Buttons.

ComCitrls, ExtCtrls, Menus, ImgList;

type

TDataGraph=Record
DataGraph1:Array[1..3000]of Byte;
DataGraph2:Array[1..3000]of Byte;
DataGraph3:Array[1..3000]of Byte;

end;

type
TFrMain = class(TForm)

MainMenul: TMainMenu;
Filel: TMenultem;

Savel: TMenultem;

Openl: TMenultem;

Exitl: TMenultem;

Panell: TPanel;

Panel2: TPanel;
PageControll: TPageControl;
TabSheet1: TTabSheet;
TabSheet2: TTabSheet;
OpenDialog1: TOpenDialog;
SaveDialog1: TSaveDialog;
BitBtn1: TBitBtn;

BitBtn2: TBitBin;

BitBtn3: TBitBtn;

Chartl: TChart;

Series1: TLineSeries;
StringGrid1: TStringGrid;
ComPortl11: TComPortl1;
Chart2: TChart;
LineSeries1: TLineSeries;
Chart3: TChart;
LineSeries2: TLineSeries;
Comportl: TMenultem;
Open2: TMenultem;
Closel: TMenultem;
ImageListl: TImageList;
Clearl: TMenultem;
TabSheet3: TTabSheet;
Chart4: TChart;
LineSeries3: TLineSeries;
Chart5: TChart;
LineSeries4: TLineSeries;
Chart6: TChart;
LineSeries5: TLineSeries;
Series2: TLineSeries;
Series3: TLineSeries;
Series4: TLineSeries;
Series5: TLineSeries;
Series6: TLineSeries;
Series7: TLineSeries;
Series8: TLineSeries;
Series9: TLineSeries;
Series10: TLineSeries;
Series11: TLineSeries;
Series12: TLineSeries;
Series13: TLineSeries;
Labell: TLabel;

Label2: TLabel;

Label3: TLabel;
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Label4: TLabel;

Label5: TLabel;

Label6: TLabel;

procedure Savel Click(Sender: TObject);
procedure OpenlClick(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure ComPort1 1 ReceiveCallBack(Data:
String);

procedure FormClose(Sender: TObject; var Action:
TCloseAction);

procedure Close1Click(Sender: TObject);
procedure BitBtn2Click(Sender: TObject);
procedure BitBtn3Click(Sender: TObject);
procedure BitBtn1Click(Sender: TObject);
procedure Exit1Click(Sender: TObject);
procedure Panel2Click(Sender: TObject);
private

procedure Initial();

procedure PlotGraph(Index:Integer;
XValues:Double; Data:Double);

procedure PlotGraphLoad(Index:Integer;
XValues:Double; Data:Double);

procedure AssignData(Index, DataCount: Integer;

Data:Byte);

procedure UpdateData();

procedure OpenComPort(Sender: TObject);
{ Private declarations }

public

{ Public declarations }

end;

var
FrMain: TFrMain;
OkSave:Boolean;

DataGraph:TDataGraph;

84

DataGraphFile: File of TDataGraph;
GraphCount:Integer;
ProgramPath:String;
PathFileName:String;
PortOpen:Boolean;

implementation

uses registry;

{SR *.dfm}

procedure TFrMain.SavelClick(Sender: TObject);
Label

SaveAgain;

begin

SaveAgain:

if SaveDialog1.Execute then

begin

OkSave:=True;

try
AssignFile(DataGraphFile,SaveDialog1.FileName);
except

Showmessage('File Error');

end; {try}

if FileExists(SaveDialog1.FileName) then

case MessageDlg('Do you want to Raplace it?",
mtWarning,[mbY es,mbNo,mbCancel],0) of
mrYes:Reset(DataGraphFile);

mrNo:goto SaveAgain;

mrCancel:Abort;

end else ReWrite(DataGraphFile);
Write(DataGraphFile,DataGraph);
CloseFile(DataGraphFile);
SaveDialog1.HistoryList. Add(SaveDialog 1 .FileNam
e);

PathFileName:=SaveDialog1.FileName;

end else OkSave:=False;
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end;

StringGrid1.Cells[Index,DataCount]:=IntToStr( Data)
procedure TFrMain.Open1Click(Sender: TObject); 3
begin end;

with OpenDialog1 do

if OpenDialog1.Execute then procedure TFrMain.PlotGraph(Index: Integer;
begin XValues:Double; Data:Double);
PathFileName:=OpenDialog1.FileName; var
AssignFile(DataGraphFile,PathFileName); Data_Y:Real;
try begin
Reset(DataGraphFile); if GraphCount < 5 then
Read(DataGraphFile,DataGraph); begin
finally case Index of
CloseFile(DataGraphFile); I:
end; {try} Chart4.Series| GraphCount]. AddX Y (
UpdateData; XValues,Data,",cITeeColor);
FileName:=Lowercase(FileName); 2:
With HistoryList do Chart5.Series[GraphCount]. AddX Y(
begin XValues,Data,",cITeeColor);
if Count=6 then 3:
Delete(Count-1); Chart6.Series| GraphCount]. AddXY/(
HistoryList.Insert(0,FileName); XValues,Data," clTeeColor);
end; end;

end;
Savel.Enabled:=True; end;
end;
end; procedure TFrMain. PlotGraphLoad(Index: Integer;

XValues, Data: Double);

procedure TFrMain.AssignData(Index, DataCount: var

Integer; Data:Byte); Data_Y:Real;
begin begin
StringGridl.RowCount:=3001; case Index of

e
StringGrid1.Cells[0,DataCount]=IntToStr(DataCoun Chartl.Series[0].AddXY(
t); XValues,Data," clTeeColor);
2:



Chart2.Series[0]. AddXY(
XValues,Data,",clTeeColor);
3

Chart3.Series[0]. AddX Y(
XValues,Data," cITeeColor);
end;

end;

(l
function AddXY(Const AXValue, AY Value:
Double; Const AXLabel: String; AColor: TColor) :

Longint;

AddXY Example
procedure TCurveFittingForm. Timer1 Timer(Sender:
TObject);
begin
Timerl.Enabled:=False; { <-- stop timer }
With StockPrice do
Begin
Delete(0); { <-- remove the first point }
{ Add a new random point }
AddXY( XValues.Last+1,
YValues.Last/Y Values.Multiplier)+{Random(ChartS
amplesMax)-(ChartSamplesMax/2)),",cITeeColor);
Chart1Zoom(Self); { <— recalculate Curve !!!! }
end;
~ Timerl.Enabled:=True; { <-- restart timer }

end;*)

procedure TFrMain.Initial;
var

reg:TRegistry;

st:TStrings;

i, arinteger;

x:String;
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Newltem: TMenultem;

begin
StringGrid1.Cells[0,0]:=Num;
StringGrid1.Cells[1,0]:='Datal";
StringGrid1.Cells[2,0]:='Data2";
StringGrid1.Cells[3,0]:='Data3";

ProgramPath:=ExtractFilePath(Application.ExeName
%

Comport11.Close;

reg:=TRegistry.Create;

reg.RootKey := HKEY_LOCAL MACHINE;
reg.OpenKey('hardware\devicemap\serialcomm',false
X

st := TStringList.Create;

reg.GetValueNames(st);

fori:=0to st.Count -1 do

begin
x:='COM'+Copy(reg.ReadString(st.Strings[i]),4,2);
a:=StrTolnt(Copy(reg. ReadString(st.Strings[i]),4,2));
Newltem = TMenultem.Create(Open2);

try

Newltem.Caption = x;

Newltem.Tag:=a;

Open2.Insert(0, Newltem);

Newltem.OnClick:= OpenComPort;

except

Newltem.Free;

raise; { reraise the exception }

end;

end;

st.Free;

reg.CloseKey;



reg.free;
PortOpen:=False;
GraphCount:=0;

end;

procedure TFrMain.FormCreate(Sender: TObject);
begin
Initial();

end;

procedure

TFrMain.ComPort] 1 ReceiveCallBack(Data: String);
var

i:Integer;

ByteData:Byte;

begin

case Byte(Data[1]) of

1:begin

for i:=1 to 3000 do

begin

ByteData:=Byte(Data[i+1]);
DataGraph.DataGraph1[i]:=ByteData;
AssignData(1,i,ByteData);
PlotGraphLoad(1,i/10,ByteData/255);
end;

end;

2:begin

for i:=1 to 3000 do

begin

ByteData:=Byte(Data[i+1]);
DataGraph.DataGraph2[i]:=ByteData;
AssignData(2,i,ByteData);
PlotGraphLoad(2,i/10,ByteData/255);
end;

end;

3:begin
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for i:=1 to 3000 do

begin

ByteData:=Byte(Data[i+1]);
DataGraph.DataGraph3[i]:=ByteData;
AssignData(3,i,ByteData);
PlotGraphLoad(3,i/10,ByteData/255);

Savel.Enabled:=True;
end;
end;
end;

end;

procedure TFrMain.OpenComPort(Sender: TObject);
var

Port:String;

begin

if Sender is TMenultem then
Port:='COM'+IntToStr{TMenultem(Sender). Tag);
try

Comport11.Close;

Comportl 1.Port:=Port;

Comport11.0pen;

PortOpen:=True;

Except

ShowMessage('Comport '+Port+' Can not Open');
Abort;

end; // Try }

Open2.Enabled:=False;
Open2.Imagelndex:=0;
Closel.Enabled:=True;
BitBtn3.Enabled:=True;

end;



procedure TFrMain.FormClose(Sender: TObject; var
Action: TCloseAction);

begin

Comportl1.Close;

end;

procedure TFrMain.CloselClick(Sender: TObject);
begin

Open2.Enabled:=True;

Closel.Enabled:=False;

Closel.Imagelndex:=2;

Comportl1.Close;

BitBtn3.Enabled:=False;

PortOpen:=False;

end;

procedure TFrMain.BitBtn2Click(Sender: TObject);
begin
Comportl 1.ClearRxBuffer;

end;

procedure TFrMain.BitBtn3Click(Sender: TObject);

StringGrid1.Cells[3,0]:='Data3";

Chart].Series[0].Clear;
Chart2.Series[0].Clear;
Chart3.Series[0].Clear;
for i:=0 to 4 do

begin
Chart4.Series[i].Clear;
Chart5.Series[i].Clear;
Chart6.Series[i].Clear;

end;

Savel.Enabled:=False;
GraphCount:=0;

end;

procedure TFrMain.UpdateData;

var
i:Integer;
ByteData:Byte;
begin

for iz=1 to 3000 do
begin

88

begin ByteData:=DataGraph. DataGraph1[i];

Comport11.Send('A’); PlotGraph(1,i/10,ByteData/255);

end,; ByteData:=DataGraph.DataGraph2[i];
PlotGraph(2,i/10,ByteData/255);

procedure TFrMain.BitBtn1Click(Sender: TObject); ByteData:=DataGraph.DataGraph3[i];

var PlotGraph(3,i/10,ByteData/255);
i:Integer; end;

begin GraphCount:=GraphCount+1;
fori:=1to3 do end;

StringGrid1.Cols[i].Clear;
StringGrid1.RowCount:=2; procedure TFrMain.Exit1Click(Sender: TObject);
StringGrid1.Cells[0,0]:="Num'; begin

StringGrid1.Cells[1,0]:='Datal"; Close;

StringGrid1.Cells[2,0]:='Data2"; end;



procedure TFrMain.Panel2Click(Sender: TObject);
begin
end;

end.
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Abstract

This paper represents the design and construction of time
recording instrument for open-close circuit breaker according to [EC
62271-100. This instrument is conrolled and evaluated by the
microcontroller MCS-51. In the test procedure, the operating time for
opening and closing the contactor of the circuit breaker is controlled by
the electrical signal obtained from MCS-51. The operating lime is
measured and displayed by LCD screen. The operating time of two
different class circuit breakers for 24 kV system from MEA
(Metropolitan Electricity Authority) are tested by using the standard
instrument compared with the developed instrument. It is found that the
test results from the standard instrument is relatively similar that from
the developed instrument with difference not more than 3 percent. We
can conclude that the time recording instrument which was designed

and developed is high reliability which can be produced with low price.

Keywords: Measurement Device. Opening Time and Closing Time of
Contacts, High Voltage Circuit Breaker, 1EC62271-100
Standard
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