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LAMPIRAN

Source code simulasi pSpice pemodelan SEPIC dengan variasi sy

MPPT-SEPIC-VAR-FREKUENSI
.param Vpv = 22.41V
.param Freq = 1Khz
.param T = {1/Freq}
.param D = 0.5

.param _HIGH = {Vpv}
.param _LOW = 0V

.param Td = Ous

.param Tr = lus

.param Tf = lus

VIN 1 0 DC {Vpv}

VPULSE 7 0 PULSE ({_LOW} {Vpv} {Td} {Tr} {Tf} {T«D} {T})

R1 7 8 100

RL 6 0 100

Cl 3 4 100NF IC=0V
C2 6 0 1000UF IC=0V
L1 2 3 1.5MH

L2 4 0 1.5MH

D1 4 5 MUR1560

.MODEL MUR1560 D(IS=2.2E-16 BV=600V IBV=10U CJO=2P TT=60N)
M1 3 8 0 0 IRFP460

.MODEL IRFP460 NMOS (VTO=2.83 KP=31.2153U L=1U

+W=3M CGDO=1N CGS0O=3.2N)

Vy 1 2 0

Vx 5 6 0

*.STEP PARAM D List 0.1 0.5 0.9

.STEP PARAM Freqg List 50 100 500 750 1000 2500 5000 7500 10000
.TRAN 100mS 300mS OmS UIC

.PROBE

.END

Source code simulasi pSpice pemodelan SEPIC dengan variasi D

MPPT-SEPIC-VAR-FREKUENSI

Vpv = 22.41V
Freg = 500hz
T {1/Freq}
D =0.5
_HIGH = {Vpv}
_LOW = 0V
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.param Td = Ous
.param Tr = lus
.param Tf = lus
VIN 1 0 DC {Vpv}
VPULSE 7 0 PULSE ({_LOW} {Vpv} {Td} {Tr} {Tf} {TxD} {T})

R1 7 8 100

RL 6 0 100

Cl 3 4 100NF IC=0V
C2 6 0 1000UF IC=0V
L1 2 3 1.5MH

L2 4 0 1.5MH

D1 4 5 MUR1560

.MODEL MUR1560 D(IS=2.2E-16 BV=600V IBV=10U CJO=2P TT=60N)
M1 3 8 0 0 IRFP460

.MODEL IRFP460 NMOS (VTO=2.83 KP=31.2153U L=1U

+W=3M CGDO=1N CGSO0=3.2N)

Vy 1 2 0

Vx 5 6 0

.STEP PARAM d List 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
.TRAN 0.1PS 300mS OMS UIC

.PROBE

.END

Source code simulasi pSpice pemodelan SEPIC dengan variasi V;y

MPPT-SEPIC-VAR-VIN

.param Vpv = 22.41V
.param Freq = 500hz

.param T = {1/Freq}

.param D = 0.7

.param _HIGH = {Vpv}
.param _LOW = 0V

.param Td = Ous

.param Tr = lus

.param Tf = lus

*VIN 1 0 DC {Vpv}

VIN 1 0 PWL (0 O 3.6S 60V)
VPULSE 7 0 PULSE ({_LOW} {Vpv} {Td} {Tr} {Tf} {T«D} {T})

R1 7 8 100
RL 6 0 100
Cl 3 4 100NF IC=0V
C2 6 0 1000UF IC=0V
L1 2 3 1.5MH
L2 4 0 1.5MH
D1 4 5 MUR1560
— MUR1560 D(IS=2.2E-16 BV=600V IBV=10U CJO=2P TT=60N)
- 0 0 IRFP460
l IRFP460 NMOS (VTO=2.83 KP=31.2153U L=1U
\ GDO=1N CGS0O=3.2N)
4N 0
\ ¥ 0
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*.STEP PARAM Vpv List 0 1 5 10 15 20 25 30 35 40 45 50 55 60

.TRAN 0.1PS 3.6S 0OMS UIC
.PROBE
.END
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Source code simulasi pSpice pemodelan SEPIC dengan variasi R;,

MPPT-SEPIC-VAR-RL

.param Vpv = 22.41V

.param Freq = 500hz

.param T = {1/Freq}

.param D = 0.7

.param _HIGH = {Vpv}

.param _LOW = 0V

.param Td = Ous

.param Tr = lus

.param Tf = lus

.param RLoad =1k

VIN 1 0 DC {Vpv}

*VIN 1 0 PWL (0 0 3.6S5 60V)
VPULSE 7 0 PULSE ({_LOow} {Vpv} {Td} {Tr} {Tf} {T«D} {T})

R1 7 8 100

RL 6 0 {RLoad}

Cl 3 4 100NF IC=0V
C2 6 0 1000UF IC=0V
L1 2 3 1.5MH

L2 4 0 1.5MH

D1 4 5 MUR1560

.MODEL MUR1560 D(IS=2.2E-16 BV=600V IBV=10U CJO=2P TT=60N)
M1 3 8 0 0 IRFP460

.MODEL IRFP460 NMOS (VT0=2.83 KP=31.2153U L=1U

+W=3M CGDO=1N CGSO=3.2N)

Vy 1 2 0

Vx 5 6 0

.STEP PARAM RLoad List 1 10 50 100 250 500 750 800 900 1k
*.DC RLoad 0V 50V 1V

TRAN 0.1PS 300mS OMS UIC

.PROBE

.END

Source code Kendali MPPT

e <LiquidCrystal.h>
e <TimerOne.h>

Do 261

Re 294

Mi 329

Fa 349
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#define So 392

#define La 442

#define Si 493

#define DO 523

#define S1 10

#define S2 11

#define S3 12

//081543202548

//#define duty OCRIAL

int nada[3][2]={Do,80,Re,80,Mi, 150};

int piezoPin = 13;

const int rs = 2, en = 3, d4 = 4, d5 =5, d6 = 6, d7
LiquidCrystal lcd(rs, en, d4, d5, d6, d7);

void duty (unsigned char Duty)

{unsigned char DUTY;
DUTY=Duty;
OCR1AL=DUTY;

}

#define volIn A4

#define volOut A5

#define curlIn A3

fdefine curOut A0

#define curSw A2

#define curCtrl Al

const double calvVolIn=0.05517;//0.0679245283018868;

//0.040983606557377;

const double calvVolOut=0.1338;//0.1819226769230769;

const double calCurIn=384;

const double calCurOut=1580;

const double calCurSw=1580;

const double calCurCtrl=1580;

int mVperAmp = 185;

double Voltage = 0;

double VRMS = 0;

double AmpsRMS = 0;

const int adc_zero = 0;

const unsigned int numSamples = 100;

long currentAcc; int c,start_time;

unsigned char DC,mod;

char buffl[33];char buff2[33];

double vIn,vOut,iIn,iOut,iCtrl, iSw,pIn,pOut;

double pInPrev,pOutPrev;

float getVPP (unsigned sensorlIn)

{
float result;
int readvValue;

start_time = 0;c=0;currentAcc=0;
while (c < numSamples)

{

c++;
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readValue = analogRead(sensorIn) - adc_zero;
currentAcc += (unsigned long) (readvValue );
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}
result = (float)currentAcc/ (float)
numSamples;// = (50 / 1024.0);

// result = analogRead(sensorlIn);
switch (sensorIn)
{
case volIn:result=(result*calVolIn)+1.9998;
break;
case volOut:if (result>0)
{result=(result*calVolOut)+3.465;}
else{result=(resultxcalVolOut); };break;
case curln:result=result/calCurln;break;
case curOut:result=result/calCurOut;break;
case curSw:result=result/calCurSw;break;
case curCtrl:result=result/calCurCtrl;break;
}
return result;
}
void bacaSensor ()
{
vIn=getVPP (vollIn);
vOut=getVPP (volOut) ;
iIn=getVPP (curln);
iOut=getVPP (curOut) ;
1iSw=getVPP (cursSw) ;
iCtrl=getVPP (curCtrl);
pIn=vInxiln;
pOut=vOut xiout;
}
void play ()
{
for (int i=0;1i<3;i++) {tone(piezoPin, nada[i] [0]*5);
delay(nada[i][1]); }noTone (piezoPin);
}
unsigned int scanTime;unsigned char pOutMax,cntBitMax;
boolean scanMode=false;

void sendSerial ()

{
//clearTime++;if (clearTime>clearInterval)
{lcd.clear () ;clearTime=0; }
Serial.print ("ABCDE"); Serial.print (vInx100,0);

(
Serial.print ('F’);Serial.print (vOut«100,0);
Serial.print (' G’ Serial.print (iInx100,0);
Serial.print (' H' Serial.print (iOut%100,0);
Serial.print (' I’ Serial.print (iSwx100,0);
Serial.print (' J’ Serial.print (iCtrl+x100,0);
( (D

Serial.print C);
//Serial.print

Serial.println

/2.55%100,0);

)i

)

)i

)i
"K’);Serial.print
(DC

n("x");

nt endBitRef=250;
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{

}
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unsigned char scanWidthRef=5;
unsigned char startBit=0,endBit=endBitRef, scanWidth=scanWidthRef;
unsigned char totalBit,balanceBit,cntBit;

void scanMPP ()

totalBit=endBit-startBit;
balanceBit=(unsigned int)totalBit/scanWidth;
//balanceBit=scanWidth;
cntBit=startBit; pOutMax=0;
while (scanMode==true)
{ duty(cntBit);

bacaSensor () ;

if (pOut>pOutMax) {pOutMax=pOut; cntBitMax=cntBit; }
DC=cntBit;
sendSerial () ;

cntBit+=balanceBit;
if (cntBit>=endBit)
{
startBit=cntBitMax—-balanceBit;
endBit=cntBitMax+balanceBit;
totalBit=endBit-startBit;
if (totalBit<scanWidth)
{DC=cntBitMax; scanMode=false;break; }
else
{
balanceBit=(unsigned int)
totalBit/scanWidth;
cntBit=startBit;
}
}//delay (10);
}//endx:

boolean keySl,keyS2,keyS3;
void setup () {

char xx=0;

unsigned char valScanWidth[5]={5,10,15,20,25};
lcd.begin (16, 2);

pinMode (S1, INPUT) ;pinMode (S2, INPUT);
pinMode (S3, INPUT) ;pinMode (9, OUTPUT) ;
Serial.begin(115200);

TCCR1A=0x81; TCCR1B=0x0A; TCNT1H=0x00;
TCNT1L=0x00; OCR1AH=0x00; OCR1AL=0;
lcd.setCursor (0, 0);

lcd.print ("Bismillah");play();
scanMode=true;
//Timerl.initialize (1000);
//Timerl.attachInterrupt (saklar);

DC=0;delay (1000) ;
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}

Optimization Software:
www . balesio.com

100

//scanMPP () ;
while (digitalRead (S3)==1)

{

if (digitalRead (S2)==0&&keyS2==true)
{keyS2=false;xx++;1f (xx>4) {xx=4;}}

else if(digitalRead(S1l)==0&6&keySl==true)
{keySl=false;xx——;1if (xx<0) {xx=0; }}
if(digitalRead (S1)==HIGH) {keySl=true;}
if(digitalRead (S2)==HIGH) {keyS2=true;}
scanWidth=valScanWidth [xx];
sprintf (buffl, "scanWidth= % 2u ", scanWidth);
lcd.setCursor (0, 0);lcd.print (buffl);
lcd.setCursor (0, 1);lcd.print ("tekan s3");

bacaSensor () ; sendSerial ();

}delay (100);lcd.clear();

OCROA
TIMSKO

void loop ()

OxAF;
|= _BV (OCIEOA);

//duty (DC*2.55) ;
//sprintf (buffl, "Duty Cycle: %3u", DC/2.55);
strcpy (buffl, "D-Cycle: ");

dtostrf

(DC/2.55,3,1, &buffl[strlen(buffl)]);

bacaSensor () ;
scanTime++;
if (scanTime>25)

{

}

if (pOut==0)

{
scanMode=true; startBit=0;endBit=endBitRef;
scanMPP () ; pOutPrev=pOut; pInPrev=pIn;

else

if ((pOut<pOutPrev-5.0]| |pOut>pOutPrev+5.0)

|| (pIn<pInPrev-5.0] |pIn>pInPrev+5.0))

{
scanMode=true; startBit=0;
endBit=endBitRef; scanMPP () ;
pOutPrev=pOut; pInPrev=plIn;

}

scanTime=0;

//1f (scanTime>25)

/7 A

// if ( (pOut<pOutPrev-5.0] |
pOut>pOutPrev+5.0) | | (pIn<pInPrev-2.0
| [IpIn>pInPrev+2.0))

// {

// scanMode=true; startBit=0;
endBit=endBitRef; scanMPP () ;




pOutPrev=pOut; pInPrev=plIn;

// }
// scanTime=0;
/7 0}
tampil () ;

sendSerial () ;

}

void saklar ()

{
if (digitalRead (S2)==0&6&keyS2==true)
{keyS2=false;DC++;1f (DC>100) {DC=100; }}
else if(digitalRead (S1l)==0&&keySl==true)
{keySl=false;DC——;if (DC==255) {DC=0; }}
//if (digitalRead (S3)==0&&keyS3==true)
{keyS3=false;mod++;if (mod>8) {mod=0; }}

if (digitalRead(S1)==HIGH) {keySl=true;}
if(digitalRead(S2)==HIGH) {keyS2=true;}
//if (digitalRead (S3)==HIGH) {keyS3=true; }

}

SIGNAL (TIMERO_COMPA_vect)

{
if (digitalRead (S2)==0&6&keyS2==true)
{keyS2=false;DC++;1if (DC>255) {DC=255; }}
else if (digitalRead(S1l)==0&&keySl==true)
{keySl=false;DC——;if (DC==255) {DC=0; }}
//if (digitalRead (S3)==0&&keyS3==true)
{keyS3=false;mod++; if (mod>8) {mod=0; }}
//if (digitalRead (S3)==0&&keyS3==true)
{scanMode=true; startBit=0;endBit=endBitRef
scanMPP () ; pOutPrev=pOut; pInPrev=pIn;}
if (digitalRead(S1)==HIGH) {keySl=true;}
if (digitalRead (S2)==HIGH) {keyS2=true;}
if(digitalRead (S3)==HIGH) {keyS3=true;}

}

void tampil ()

{
switch (mod)

{
case O:strcpy(buff2, "vin: ");
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dtostrf (vIn, 2,1, &buff2[strlen(buff2)]);break;

case l:strcpy(buff2, "Vout: ");

dtostrf (vOut, 2,1, &buff2(strlen(buff2)]);break;

case 2:strcpy(buff2, "Iin: ");

dtostrf (iIn, 2,1, &buff2[strlen(buff2)]);break;

case 3:strcpy(buff2, "Iout: ");

case 4:strcpy(buff2, "Isw: ");
case 5S:strcpy(buff2, "Ictr: ");

case 6:strcpy(buff2, "Pin: ");
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dtostrf (iOut,2,1, &buff2[strlen(buff2)]);break;
dtostrf (iSw, 2,1, &buff2[strlen(buff2)]);break;

dtostrf (iCtrl, 2,1, &buff2[strlen(buff2)]);break;




dtostrf (pIn,2,1, &buff2[strlen(buff2)]);break;

case 7:strcpy(buff2, "Pout: ");
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dtostrf (pOut,2,1, &buff2[strlen(buff2)]);break;

case 8:strcpy (buff2, "Po/Pi: ");
dtostrf ((pOut)/ (pIn)=100,2,1,
&buff2[strlen(buff2)]);

break;

}

lcd.clear();

lcd.setCursor (0, 0);lcd.print(buffl);lcd.print ("
lcd.setCursor (0, 1);lcd.print (buff2);

4

if (mod==0]| |mod==1) {lcd.print (" V") ;}
else if (mod==6||mod==7) {lcd.print (" W");}
else if (mod==8) {lcd.print (" %");}

else{lcd.print (" A");}
}

o

s") i
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