LAMPIRAN

Lampiran ke-1 Listing Program

#include <Wire.h>
#include <Adafruit INA219.h>

#include <LiquidCrystal I2C.h>

// Inisialisasi sensor INA219
Adafruit INA219 ina2l9 panel (0x40);
Adafruit INA219 ina2l8 charge (0x41);

Adafruit INA219 ina2l8 battery(0x44);

// Inisialisasi LCD

LiquidCrystal I2C lcd(0x27, 20, 4);

// Pin relay

const int relayChargePin = 8; // Relay untuk pengisian

const int relayBatteryPin = 9; // Relay untuk baterai

const int relayLoadPin = 10; // Relay untuk beban

// Variabel untuk menyimpan status terakhir
bool BatteryFullLCD = false;

bool BatteryLowLCD = false;

void setup () {

Serial.begin(115200);

// Inisialisasi INA219
if (!ina2l19 panel.begin()) {

Serial.println("Failed to find INA219 panel

chip");
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while (1);
}
if (!ina2l19 charge.begin()) {
Serial.println("Failed to find INA219 charge chip");
while (1);
}
if (!ina2l9 battery.begin()) {
Serial.println("Failed to find INA219 battery chip");

while (1);

// Inisialisasi relay
pinMode (relayChargePin, OUTPUT) ;
pinMode (relayBatteryPin, OUTPUT) ;

pinMode (relayLoadPin, OUTPUT) ;

// Set relay awal

digitalWrite (relayBatteryPin, LOW); // Relay baterai tidak

aktif

digitalWrite (relayChargePin, LOW); // Mulai dalam mode
pengisian

digitalWrite (relayLoadPin, HIGH); // Beban awalnya tidak
terhubung

// Inisialisasi LCD
lcd.init () ;

lcd.backlight () ;

void loop () {
// Baca data dari sensor INA219

float panelVoltage = ina2l9 panel.getBusVoltage V() ;



float panelCurrent = ina2l19 panel.getCurrent mA() /
1000.0; // Ubah ke Ampere

float chargeVoltage = ina2l9 charge.getBusVoltage V() ;

float chargeCurrent = ina2l19 charge.getCurrent mA() /
1000.0; // Ubah ke Ampere

// Kontrol relay berdasarkan tegangan baterai
if (batteryVoltage >= 14.40) {
digitalWrite (relayLoadPin, LOW); // Terhubung ke beban

digitalWrite (relayChargePin, HIGH); // Pengisian tidak
aktif

} else if (batteryVoltage < 11.50) {
delay (2000) ;

digitalWrite (relayLoadPin, HIGH); // Beban tidak
terhubung

digitalWrite (relayChargePin, LOW); // Terhubung ke
pengisian

// Tampilkan data pada LCD
lcd.setCursor (0, 0);
lcd.print ("PV:") ;

lcd.print (panelVoltage) ;
led.print (" I:");

lcd.print (panelCurrent, 3);

lcd.print ("A ")

lcd.setCursor (0, 1);
led.print ("Cv:");
lcd.print (chargevVoltage) ;
led.print (™ I:");

lcd.print (chargeCurrent, 3);
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lcd.print ("A ")

lcd.setCursor (0, 2);
led.print ("BV:") ;

lcd.print (batteryVoltage);
led.print (" I:");

lcd.print (batteryCurrent, 3);

lcd.print ("A ")

// Tentukan status baterai
lcd.setCursor (0, 3);
if (digitalRead(relayChargePin) == LOW)
lcd.print ("Status: Pengisian ");
BatteryFullLCD = false;
BatteryLowLCD = false;
} else if (batteryVoltage >= 14.40) {
lcd.print ("Battery Full ") ;
if (!BatteryFullLCD) {
delay (2000); // Tunda 2 detik
BatteryFullLCD = true;
}
BatteryLowLCD = false;
} else if (batteryVoltage < 11.51) {
lcd.print ("Battery Low "y,
if (!BatteryLowLCD) {
BatteryLowLCD = true;
delay(2000); // Tunda 2 detik
}
BatteryFullLCD = false;
} else {

lcd.print ("Status: Pemakaian");

{
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BatteryFullLCD = false;

BatteryLowLCD = false;

// Tunggu 1 detik sebelum membaca ulang data

delay (1000) ;
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Lampiran ke-2 Data sheet Sensor Ina219

L INSTRUMENTS INAZ19
S8054486 —AUGUST 2008-REVISED DECEMEER 2015
INA219 Zerg-Drift, Bidirectional Current/Power Monitor With I°C Interface
1 Features 3 Descriptian
+ Senses Bus Voltages from O to 26 The INA219 is a current shunt and power monitor

with an 1°C- or SMBUS-compatible interface. The

* Reports Current, Voltage, and Power device monitors both shunt voltage drop and bus

* 16 Programmable Addresses supply voltage, with programmakle conversion times
* High Accuracy: 0.5% (Maximum) QOver and filtering. A programmable calibration wvalue,
Temperature (INA2198) combined with an intermnal multiplier, enables direct

readouts of current in amperes. An additional

* Filtering Options multiplying register calculates power in watis. The

* Calibration Registers PC- or SMBUS-compatible interface features 16
= 50T23-8 and SOIC-8 Packages programmable addresses.
. . The INA219 is available in two grades: A and B. The
: Appllcatlcns B grade wversiom has higher accuracy and higher
+  Servers precision specifications.
* Telecom Eguipment The INA219 senses across shunts on buses that can
+  Motebook Computers vary from 0 to 26 V. The device uses a single 3- to
I M t 5.5-V supply, drawing a maximum of 1 mA of supply
ower Managemen current. The INA219 operates from —40°C to 125°C.
= Battery Chargers
+ Welding Equipment Device Information!
«  Power Supplies PART NUMBER PACKAGE BODY SIZE [NOM)
+  Test Equipment INAZ 1 S0IC (8) 2.91 mm * 4.00 mm
50T-23 (B) 1.83 mm * 2.00 mm

(1) For all available packages, see the orderable addendum at
the end of the data sheet.
Simplified Schematic
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INAZ219

TexAs
INSTRUMENTS
wearw H_com SH0S44EC —AUGUST 3HE8-—REVISED DECEMBER 2015

5 Related Products

DEVICE DESCRIPTION
INAZDS Cumentpower montor with watchdog, peak-hiold, and T35t comparator funcions
INAZTO0, INAZTT, INAZ1Z, INAZTS, INAZ12 Zera-orif, kow-cost, analog cument shumt monltor serles In small package

6 Pin Configuration and Functions

DCH Package
8-Fin S50T-23 E;}“";;EIE
Top Vi -
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Pin Functions
PIN
[[s] DESCRIPTION
NAME |50T-23 S0IC
Analog . § . - P . . -
1M+ ] nout Positive differential shunt voltage. Connect 1o positive side of shunt resistor.
IH— 5 7 Analeg | Megative differential shunt voltage. Connect to negative side of shunt resistor. Bus voltage is
nput | measured from this pin to ground
GND 3 i} Analog | Ground
Ve 4 5 Analeg | Power supply, 3t0 5.5 W
sCL 5 4 Digtal | Serial bus clock ine
sDA ] 3 D%l | serial bus ata line
AD T 2 Di?jﬁl Address pin. Tabde 1 shows pin settings and comesponding addresses.
Al ] DEE[:' Address pin. Table 1 shows pin settings and comesponding addresses.
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8.1 Owverview

The INA213 is a digital current sense amplifier with an PC- and SMBus-compatible interface. It provides digital
current, voltage, and power readings necessary for accurate decision-making in precisely-controlled systems.
Programmable registers allow flexible configuration for measurement resclution as well as continuous-versus-
triggered operation. Detailed register information appears at the end of this data sheet, beginning with Table 2.
See the Functional Block Diagram section for a block diagram of the INA219 device.

8.2 Functional Block Diagram
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8.3 Feature Description

8.3.1 Basic ADC Functions

The two analog inputs to the INA218, IN+ and IN-, connect to @ shunt resistor in the bus of interest. The INAZ12
is typically powered by a separate supply from 3 to 5.5 V. The bus being sensed can vary from 0 to
28 V. There are mo special considerations for power-supply sequencing (for example, a bus voltage can be
present with the supply voltage off, and vice-versa). The INA219 senses the small drop across the shunt for
shunt voltage, and senses the voltage with respect to ground from IN- for the bus voltage. Figure 13 shows this
operation.

When the INAZ219 is in the mnormal operating mode (that is, MODE bits of the Configuration register are set to
111}, it continuously converts the shunt voltage up o the number set in the shunt voltage averaging function
(Configuration register, SADC bits). The device then converts the bus wvoltage up to the number set in the bus
voltage averaging (Configuration register, BADC bits). The Mode control inm the Ceonfiguration register also
permits selecting modes to convert only voltage or current, either continuously or in response fo an event
(triggered).

All current and power calculations are performed in the background amd do not contribute to conversion time;
conversion times shown in the Electrical Characfensfice: can be used to determine the actual conversion time.

Power-Down mode reduces the guiescent current and tums off current into the INA219 inputs, avoiding any
supply drain. Full recovery from Power-Down requires 40 ps. ADC Off mode (set by the Configuration register,
MODE bits) stops all conversions.

Writing any of the triggered convert modes into the Configuration register (ewven if the desired mode is already
programmed into the register) friggers a single-shot conversion. Table 8 lists the triggered convert mode settings.



Feature Description (continued)
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Figure 13. INA219 Configured for Shunt and Bus Voltage Measurement

Although the INA218 can be read at any time, and the data from the last conversion remain available, the
conversion ready bit (Status register, CHVR bit) is provided to help coordinate one-shot or triggered conversions.
The conversion ready bit is set after all conversions, averaging, and multiplication operations are complete.

The conversion ready bit clears under any of these conditions:

Wiriting to the Configuration register, except when configuring the MODE bits for power down or ADC off
(disable) modes

Reading the Status register

Triggering a single-shot conversion with the convert pin

5.3.1.1 Power Measurement

Current and bus voltage are converted at different points in time, depending on the resolution and awveraging
mode settings. For instance, when configured for 12-bit and 128 sample averaging, up to 88 ms in time between
sampling these two values is possible. Again, these calculations are performed in the background and do not add
to the overall conversion time.

5.3.1.2 PGA Function

If larger full-scale shunt voltages are desired, the INAZ218 provides a PGA function that increases the full-scale
range up to 2, 4, or 8 times (320 mV). Additionally, the bus voltage measurement has two full-scale ranges: 18 or
32V,

§.3.1.3 Compatibility With Tl Hot Swap Controllers

The INAZ218 is designed for compatibility with hot swap controllers such the Tl TPS2480. The TP52480 uses a
high-side shunt with a limit at 50 m\'; the INA218 full-scale range of 40 m\ enables the use of the same shunt for
current sensing below this limit. When sensing is required at (or through) the 50-m\ sense point of the TPS2480,
the PGA of the INA218 can be set to /2 to provide an 80-m" full-scale range.
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Lampiran ke-3 Datasheet Generator Listrik DC

Spesifikasi Umum:

e Jenis Produk: Generator Listrik DC

o Output Tegangan: 24V - 100V DC (tergantung kecepatan putaran dan
torsi)

e Arus Output Maksimal: 3 Ampere (tergantung kecepatan putaran dan
torsi)

e Arus Rekomendasi: Maksimal 2.5 Ampere (untuk beban 150W)

e Ukuran Generator:
o Panjang: 11 cm
o Lebar: 8 cm

Diameter Poros: 8 mm

Kinerja:

o Kecepatan Putaran Stabil: 1500 RPM
e Output pada 1500 RPM:

o Tegangan: 65V - 80V DC

o Arus: 2A - 3A

Aplikasi Penggunaan:

Pembangkit listrik tenaga air (Kincir air)

Pembangkit listrik tenaga angin (kincir angin)

Mini hidro (sungai kecil)

Penerangan rumah kecil di sawah dengan lampu DC 12V (LED 12V)

Sumber Informasi:

e Platform: Shopee
o Nama Toko: Jakarta Elektronik Part
¢ Link Pembelian: Shopee - Jakarta Elektronik Part



https://s.shopee.co.id/8ACv1K2GAT

Lampiran ke-4 Keterangan baterai

12V 3.5Ah/10HR
CARA PENYETROOMAN

NORMAL : 04A X 5~ 10Jam
CEPAT : 3A X 30 Menit

YUASA BATTERY
BUATAN INDONESIA

b [37 Ah(20HR)/65 CCA
P12V 3.5AR/10HR
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Lampiran ke-5 Datasheet panel surya
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Lampiran ke-6 Dokumentasi pengerjaan alat

64



65

Lampiran ke-7 Dokumentasi pengambilan data
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Lampiran ke-8 Kartu Monitoring Bimbingan

1.Kartu Monitoring Bimbingan Proposal
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2.Kartu Monitoring Bimbingan Skripsi




69




	LAMPIRAN

