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LAMPIRAN

Lampiran 1 Proses uji coba alat telemetri

(a) Proses pengkuran parameter
komponen photovoltaic dan baterai
saat pengisian.

(b) Proses pengukuran parameter
komponen baterai saat inverter
dan beban aktif

(c) Proses pengukuran parameter beban saat inverter dan beban aktif
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Lampiran 2 Kode program ESP 32 alat telemetri PLTS

#define BLYNK_PRINT Serial

#include <SoftwareSerial.h>

SoftwareSerial PZEMSerial;

#include <ESP8266WiFi.h>

#include <BlynkSimpleEsp8266.h>

char auth[] = "Kb6560RAzhAX_HCDsyV1DPNQZYR7Pjo-";
char ssid[] = "HOME ALONE It.1";

char pass[] = "Warkopik2021";

#include <ModbusMaster.h>

#define MAX485 _DE 5

#define MAX485_RE 4

static uint8_t pzemSlaveAddr = 0x01;
static uint8_t pzemSlaveAddr2 = 0x02;
static uint8_t pzemSlaveAddr3 = 0x03;
static uint16_t NewshuntAddr = 0x0001;
static uint16_t NewshuntAddr2 = 0x0001;
ModbusMaster node;

ModbusMaster node2;

ModbusMaster node3;
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float PZEMVoltage =0;
float PZEMCurrent =0;
float PZEMPower =0;

float PZEMEnergy=0;

float PZEMVoltage2 =0;
float PZEMCurrent2 =0;
float PZEMPower2 =0;

float PZEMEnergy2 =0;

float PZEMVoltage3 =0;
float PZEMCurrent3 =0;
float PZEMPower3 =0;
float PZEMEnergy3=0;
float PZEMHZz3 =0;

float PZEMPf3=0;

unsigned long startMillisPZEM,;
unsigned long currentMillisPZEM,;
unsigned long startMilliSetShunt;

const unsigned long periodPZEM = 1000;
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unsigned long startMillisReadData;
unsigned long currentMillisReadData;
const unsigned long periodReadData = 1000;
int ResetEnergy = 0;
int ResetEnergy?2 = 0;
int ResetEnergy3 = 0;
inta=0;
unsigned long startMillis1;

void setup()

{ startMillis1 =millis();
Serial.begin(9600);
PZEMSerial.begin(9600,SWSERIAL_8N2,13,15);
Blynk.begin(auth, ssid, pass, "blynk-cloud.com", 8080);
startMilliSetShunt = millis();
startMillisPZEM = millis();
pinMode(MAX485 RE, OUTPUT);
pinMode(MAX485 DE, OUTPUT);
digitalWrite(MAX485_RE, 0);
digitalWrite(MAX485_DE, 0);

node.preTransmission(preTransmission);
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}

node.postTransmission(postTransmission);
node2.preTransmission(preTransmission);
node2.postTransmission(postTransmission);
node3.preTransmission(preTransmission);
node3.postTransmission(postTransmission);
delay(1000);

startMillisReadData = millis();

void loop()

{

Blynk.run();
currentMillisPZEM = millis();
if (millis()- startMilliSetShunt == 10000)
{setShunt(0x01);}
if (millis()-startMilliSetShunt == 15000)
{setShunt2(0x02);}
if(a==0)
{
node.begin(pzemSlaveAddr, PZEMSerial);
if (currentMillisPZEM - startMillisSPZEM >= periodPZEM)
{
uint8_t result;

result = node.readInputRegisters(0x0000, 6);
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if (result == node.kuBMBSuccess)
{
uint32_t tempdouble = 0x00000000;
PZEMVoltage = node.getResponseBuffer(0x0000) / 100.0;
PZEMCurrent = node.getResponseBuffer(0x0001) / 100.0;

tempdouble = (node.getResponseBuffer(0x0003) << 16) +
node.getResponseBuffer(0x0002);

PZEMPower = tempdouble / 10.0;

tempdouble = (node.getResponseBuffer(0x0005) << 16) +
node.getResponseBuffer(0x0004);

PZEMEnergy = tempdouble; }
if (pzemSlaveAddr==5)

&

else
{
a=1,
startMillisPZEM = currentMillisPZEM ;  } }
if(a==1)
{
node2.begin(pzemSlaveAddr2, PZEMSerial);
if (currentMillisPZEM - startMillisPZEM >= periodPZEM)
{
uint8_t result2;

result2 = node2.readInputRegisters(0x0000, 6);
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if (result2 == node2.ku8MBSuccess)

{

uint32_t tempdouble2 = 0x00000000;
PZEMVoltage? = node2.getResponseBuffer(0x0000) / 100.0;
PZEMCurrent2 = node2.getResponseBuffer(0x0001) / 100.0;

tempdouble2 = (node2.getResponseBuffer(0x0003) << 16) +
node2.getResponseBuffer(0x0002);

PZEMPower2 = tempdouble2 / 10.0;

tempdouble2 = (node2.getResponseBuffer(0x0005) << 16) +
node2.getResponseBuffer(0x0004);

PZEMEnergy?2 = tempdouble2;

¥
if (pzemSlaveAddr==5)

¢

else
8
a=2;
startMillisPZEM = currentMillisPZEM ; }}
if(a ==2)
{
node3.begin(pzemSlaveAddr3, PZEMSerial);

if (currentMillisPZEM - startMillisPZEM >= periodPZEM)

{
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uint8_t result3;
result3 = node3.readInputRegisters(0x0000, 9);
if (result3 == node3.kuBMBSuccess)
{
uint32_t tempdouble3 = 0x00000000;

PZEMVoltage3 = node3.getResponseBuffer(0x0000) / 10.0;

tempdouble3 = (node3.getResponseBuffer(0x0002) << 16) +
node3.getResponseBuffer(0x0001);

PZEMCurrent3 = tempdouble3 / 2000.00;

tempdouble3 = (node3.getResponseBuffer(0x0004) << 16) +
node3.getResponseBuffer(0x0003);

PZEMPower3 = tempdouble3 / 10.0;

tempdouble3 = (node3.getResponseBuffer(0x0006) << 16) +
node3.getResponseBuffer(0x0005);

PZEMEnergy3 = tempdouble3;

PZEMHz3 = node3.getResponseBuffer(0x0007) / 10.0;

PZEMPf3 = node3.getResponseBuffer(0x0008) / 100.00;

if (pzemSlaveAddr==5)

{1
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else
{}
a=0;
startMillisPZEM = currentMillisPZEM ;  } }
currentMillisReadData = millis();
if (currentMillisReadData - startMillisReadData >= periodReadData)
{
Serial.printin("Energy Meter 1:");
Serial.print("Vdc : "); Serial.print(PZEMVoltage); Serial.printin(* V *);
Serial.print("ldc : ); Serial.print(PZEMCurrent); Serial.printIn(" A ");
Serial.print("Power : "); Serial.print(PZEMPower); Serial.printin(" W ");

Serial.print("Energy : "); Serial.print(PZEMEnergy); Serial.printin(" Wh ™);

Serial.printin("Energy Meter 2 : ");

Serial.print("Vdc : "); Serial.print(PZEMVoltage2); Serial.printin(" V ");
Serial.print("ldc : ); Serial.print(PZEMCurrent2); Serial.printin(" A ");
Serial.print("Power : "); Serial.print(PZEMPower2); Serial.printin(" W ");

Serial.print("Energy : "); Serial.print(PZEMEnergy?2); Serial.printin(" Wh ");

Serial.printin("Energy Meter 3 : *);
Serial.print("Vac : "); Serial.print(PZEMVoltage3); Serial.printin(" V ");
Serial.print("lac : "); Serial.print(PZEMCurrent3); Serial.printin(" A ");

Serial.print("Power : "); Serial.print(PZEMPower3); Serial.printin(* W ");
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Serial.print("Energy : ); Serial.print(PZEMEnergy3); Serial.printin(" Wh ");
Serial.print("Power Factor : "); Serial.print(PZEMPf3); Serial.printin(" pF ");

Serial.print("Frequency : "); Serial.print(PZEMHz3); Serial.printin(" Hz );

Blynk.virtualWrite(VO,PZEMVoltage);
Blynk.virtualWrite(V1,PZEMCurrent);
Blynk.virtualWrite(\VV2,PZEMPower);

Blynk.virtualWrite(V3,PZEMEnergy);

Blynk.virtualWrite(V5,PZEMVoltage?2);
Blynk.virtualWrite(V6,PZEMCurrent2);
Blynk.virtualWrite(V7,PZEMPower2);

Blynk.virtualWrite(VV8,PZEMEnergy?2);

Blynk.virtualWrite(V10,PZEMVoltage3);
Blynk.virtualWrite(V11,PZEMCurrent3);
Blynk.virtualWrite(V12,PZEMPower3);
Blynk.virtualWrite(V13,PZEMEnergy3);
Blynk.virtualWrite(V14,PZEMPf3);
Blynk.virtualWrite(V15,PZEMHZz3);
startMillisReadData = millis();

1}

void preTransmission()
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if(millis() - startMillis1 > 5000)
{
digitalWrite(MAX485 _RE, 1);

digitalWrite(MAX485_DE, 1),

delay(1);
1}
void postTransmission()
{
if(millis() - startMillis1 > 5000)
{
delay(3);
digitalWrite(MAX485_ RE, 0);
digitalWrite(MAX485_DE, 0);
¥
¥

void setShunt(uint8_t slaveAddr)

{
static uint8_t SlaveParameter = 0x06;
static uint16_t registerAddress = 0x0003;
uintlé t ul6CRC = OxFFFF;

ul6CRC = crcl6_update(ul6CRC, slaveAddr);
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uUl6CRC = crcl6_update(ul6CRC, SlaveParameter);

uUl6CRC = crcl6_update(ul6CRC, highByte(registerAddress));
Ul6CRC = crcl6_update(ul6CRC, lowByte(registerAddress));
uUl6CRC = crcl6_update(ul6CRC, highByte(NewshuntAddr));
uUl6CRC = crcl6_update(ul6CRC, lowByte(NewshuntAddr))
preTransmission();

PZEMSerial.write(slaveAddr);
PZEMSerial.write(SlaveParameter);
PZEMSerial.write(highByte(registerAddress));
PZEMSerial.write(lowByte(registerAddress));
PZEMSerial.write(highByte(NewshuntAddr));
PZEMSerial.write(lowByte(NewshuntAddr));
PZEMSerial.write(lowByte(ul6CRC));
PZEMSerial.write(highByte(ul6CRC));

delay(10);

postTransmission();

delay(100);

while (PZEMSerial.available())

{

¥
b
void setShunt2(uint8_t slaveAddr2)
{
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static uint8_t SlaveParameter2 = 0x06;

static uint16_t registerAddress2 = 0x0003;

uintl6_t ul6CRC2 = OXFFFF;

Ul6CRC2 = crcl16_update(ul6CRC2, slaveAddr2);

Ul6CRC2 = crc16_update(ul6CRC2, SlaveParameter2);
uUl6CRC2 = crc16_update(ul6CRC2, highByte(registerAddress2));
Ul6CRC2 = crc16_update(ul6CRC2, lowByte(registerAddress2));
Ul6CRC2 = crc16_update(ul6CRC2, highByte(NewshuntAddr2));
Ul6CRC2 = crc16_update(ul6CRC2, lowByte(NewshuntAddr2));
preTransmission();

PZEMSerial.write(slaveAddr2);
PZEMSerial.write(SlaveParameter2);
PZEMSerial.write(highByte(registerAddress?2));
PZEMSerial.write(lowByte(registerAddress2));
PZEMSerial.write(highByte(NewshuntAddr2));
PZEMSerial.write(lowByte(NewshuntAddr2));
PZEMSerial.write(lowByte(ul6CRC2));
PZEMSerial.write(highByte(Ul16CRC2));

delay(10);

postTransmission();

delay(100);

while (PZEMSerial.available())

{
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}
BLYNK_WRITE(V4)

{
if(param.asint()==1)
{

uintl6_t ul6CRC = OxFFFF;
static uint8_t resetCommand = 0x42;
uint8_t slaveAddr =0X01;
uUl6CRC = crcl6_update(ul6CRC, slaveAddr);
uUl6CRC = crcl6_update(ul6CRC, resetCommand);
preTransmission();
PZEMSerial.write(slaveAddr);
PZEMSerial.write(resetCommand);
PZEMSerial.write(lowByte(u16CRC));
PZEMSerial.write(highByte(u16CRC));
delay(10);
postTransmission();

delay(100);
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BLYNK_WRITE(V9)
{
if(param.asint()==1)
{

uint16_t ul6CRC = OXFFFF;
static uint8_t resetCommand = 0x42;
uint8_t slaveAddr =0X02;
Ul6CRC = crcl6_update(ul6CRC, slaveAddr);
Ul6CRC = crcl6_update(ul6CRC, resetCommand);
preTransmission();
PZEMSerial.write(slaveAddr);
PZEMSerial.write(resetCommand);
PZEMSerial.write(lowByte(u1l6CRC));
PZEMSerial.write(highByte(ul6CRC));
delay(10);
postTransmission();

delay(100);

}
BLYNK_WRITE(V16)

{

if(param.asint()==1)

{
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uint16_t ul6CRC = OXFFFF;

static uint8_t resetCommand = 0x42;

uint8_t slaveAddr =pzemSlaveAddr3;

uUl6CRC = crcl6_update(ul6CRC, slaveAddr);
Ul6CRC = crcl6_update(ul6CRC, resetCommand);
preTransmission();
PZEMSerial.write(slaveAddr);
PZEMSerial.write(resetCommand);
PZEMSerial.write(lowByte(u1l6CRC));
PZEMSerial.write(highByte(u1l6CRC));
delay(10);

postTransmission();

delay(100);
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