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Abstract - Electricity problems in
rural areas more and more electric
power is needed. Until now, power
plants that use water turbines are
environmentally  friendly electricity
producers, so the potential for energy
from the air needs to be utilized to
address the demand for electricity.
Therefore, the solution to this problem is
to use the "Design and Construction of
Hydroelectric Generator for Public
Street Lighting".

The generator is a source of electric
voltage  obtained by  converting
mechanical energy into electrical energy.

1. INTRODUCTION

Electricity is an important part of the
ongoing human life today. But over time,
more and more electric power is needed.
Until now, power plants that use water
turbines are environmentally friendly
electricity producers, so the potential
energy from water needs to be utilized to
overcome the large demand for electricity.
Hydroelectric power is one of the few
renewable energies capable of developing
and will become a major source of energy
in the future. The generator of
hydroelectric power was first used in
Indonesia since 1882 to drive water
turbines as a supplier for industrial
electricity needs and lighting in villages
where water potential can be utilized
(Sentanu, 2013).

An impulse turbine is a turbine whose
working system utilizes all water energy in
the form of speed, pressure and potential
energy into kinetic energy that rotates the
turbine so that causes the mechanical
energy on the shaft to be transmitted to the
generator to become electricity. The
impulse turbine has the same pressure at

The generator works based on the
principle of electromagnetic induction,
which is by rotating a coil in a magnetic
field so that the induced GGL (Electric
Motion Force) arises. In this thesis, a
research is conducted on the Water
Turbine Generator in the river in the
village area of Padi Gondang Mojokerto
as an object of water flow in order to
generate electric power to reduce crime
in the area in the form of a load object in
the form of Public Street Lighting.

Keywords: Generator, Public Road
Illumination Lights, Rural.

each blade of motion (runner). The way an
impulse turbine works is to convert
potential energy into Kinetic energy at the
nozzle. The water that comes out of the
nozzle at a high speed will hit the turbine
blade which causes the direction of the
flow velocity to change so that there is a
change in momentum (impulse) so that the
turbine wheel will rotate. Examples of
impulse turbines are platoon, turgo, and
crossflow turbines.

In mountainous areas there are still
many small rivers whose water discharge
can be used for road lighting in low-water
areas which are minimal at night. From the
above problem, the writer wants to take
advantage of the existing water currents in
Padi Village, Gondang District, Mojokerto
Regency because there is still a lack of
public street lighting, therefore | take
advantage of the existing river flow as a
small-scale power plant used for Public
Street Lighting (PJU) lights with power. 20
watts with the help of "Design and Build a
Hydro electric Generator."
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2. METHOD

In principle, hydropower plants use
different heights and the amount of water
discharge per second that exists in
irrigation water flows, rivers or waterfalls.
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This water flow will rotate the turbine shaft
so that it produces mechanical energy. This
energy then drives the generator and
produces electrical energy.
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Figure 2.1 Design.

The materials and equipment used in

feisdAtEiesRASCAN guipment used in this
a. Arduino Uno is used to program water

discharge data
Water Flowmeter Sensor is used to
measure the amount or flow rate of
water from a fluid flowing in a pipe
or open connection.
A digital multimeter that is used to
measure voltage and power.

. A digital multimeter that is used to
measure voltage and power.

A generator driven by a water turbine.
Where the turbine itself functions to drive
the turbine which is driven by the flow of
river water so that it rotates a coil in a
magnetic field so that the induced GGL
(Electric Motion Force) arises. From this
function, you can use GGL (Electric
Motion) induction to turn on the PJU.

The test steps carried out to observe
the effect of rotational speed and load on
the DC generator output are as follows.

a. Generator material testing, ensuring
generator material performance s
working properly.

Water discharge testing per second.
Turbine load test.

b.
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d. Testing the power generated by the

generator.
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Figure 2.2 System test flowchart




BEST
Journal of Applied Electrical & Science Technology — University of PGRI Adi Buana

A variable is something that
differentiates or changes the value. Values
can be different at different times for the
same object or person, or other values can
be different at the same time for different
objects or people. In this study the
independent variables and the dependent
variable are:

a. The independent variables are: Water
discharge Variable Operational
Definition: In this case the water
discharge can affect the flow of water to
rotate the turbine shaft so as to produce
mechanical energy. This energy then
drives the generator and produces
electrical energy.

b. The dependent variables are:

1. Measuring the water discharge and
the value of the voltage generated by
the generator.

2. Measure the energy generated by the
generator in 1 day.

This study uses the method of
observation and documentation, namely to
observe the test results and study
references related to the design of the tool.

3. RESULT AND DISCUSSION

This  chapter will discuss the
experiments that have been carried out.
Researchers carry out experimental tools
and observation tools so that researchers
can analyze the experiment. Testing is
carried out in several stages, including
testing a series of tools and tool
components and testing the application
program that has been made. This test aims
to determine the results of the design of the
tools that have been made. From this test
will be analyzed by the researcher. After
further analysis, a discussion of the
performance and success of the design of a
hydropower generator for public street
lighting (pju) was conducted.

This chapter will discuss the testing
and analysis of the data testing tools from
the design results of the MHPP with
impulse turbines using permanent magnet
DC that have been made. Testing of this
tool is intended to ensure that the
equipment can function properly. Testing
of this tool includes testing the
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Microcontroller output voltage, testing the
flow water sensor, measuring the water
discharge, testing the whole system. After
carrying out several tool tests, the data
obtained will be analyzed to determine the
work process of the entire tool system
being made.

3.1 Presentation of Microcontroller
Output Voltage Testing Data.

The microcontroller used in this final
project is to use Uno (Arduino Uno R3).
To find out that the microcontroller can be
used and the voltage issued is according to
the datasheet, it is necessary to measure the
microcontroller  output  voltage by
measuring the voltage on each pin on the
Arduino Uno R3. The program is uploaded
via glossop to Arduino Uno R3. Measure
on each pin of the Arduino board in a state
of high voltage and low voltage. The input
voltage used comes from a laptop USB of
+5 volts.

3.2 Water Flow Sensor Testing.

Flow water sensor testing is carried
out to retrieve flow velocity data read by
the sensor. Sensor testing is carried out by
flowing water into the hole in the sensor.
Next perform the calibration by changing
the unit liter / second to meter / second.

Figure 2.2 Flow Water Sensor Testing Series

3.3 Overall Testing

Overall testing of the components of
the tool is carried out so that everything
runs well when used in actual conditions
by combining all LCD components and
programs, water level sensors, water
pumps, to the  Arduino Uno
microcontroller. For testing the tool used
the following circuit:
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Figure 2.3 Overall Test Series

Based on the data obtained in this
study, data analysis was carried out in
stages and was careful and thorough. By
analyzing the data obtained, this results in
the following:

1. Test whether the Arduino Uno
microcontroller when programmed
can receive information from the
Water level sensor and send
information to the LCD.

2. Test whether the sensor is working
properly by connecting the v + and v-
to the Arduino Uno port and the water
level sensor.

3. Test whether the output of the water
turbine generator works properly by
connecting it to Arduino so that it will
automatically turn on.

4. Test whether the LCD and sensor
function properly or not.

5. Test as a whole each component part
is working properly.

Figure 2.4 Series of Flow Meters on a 16 x
2LCD
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Figure 2.6 Display of the Arduino Program

Figure 2.6 Display of the Arduino Program

3.4 Discussion

In "Design of Hydroelectric Generator
for Street Lighting (Pju) with Water Level
Control Sensor Based on Arduino Uno".
This tool uses a water level sensor with an
LCD output via Arduino which aims to
drive the water turbine generator. This tool
can be used by the community at night for
lighting so as to minimize crime.
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The purpose of designing and testing
this tool is to determine the function of the
water level sensor on the water level. This
tool consists of a number of components,
namely the water container as a reservoir,
the microcontroller as the "brain" which
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will determine when the water pump will
turn on, the LCD as the output.

In this research, the calculated input
and output values from the trials that have
been done have been generated. The trial
results have been presented in table 1 to
table 2.

Table 1. Calculation of Vin and Vout from MHP in June 2020

No. WAKTU Vin Vout

1 00.00 3,5Volt 2,6Volt

2 01.00 3,5Volt 2,6Volt

3 02.00 3,5Volt 2,6Volt

4 03.00 3,5Volt 2,6Volt

5 04.00 3,5Volt 2,6Volt

6 05.00 3,5Volt 2,6Volt

7 06.00 3,5Volt 2,6Volt

8 07.00 3,5Volt 2,6Volt

9 08.00 3,3Volt 24Volt

10 09.00 3,3Volt 24Volt

11 10.00 3,3Volt 2,4Volt

12 11.00 2,6Volt 2,2Volt

13 12.00 2,6Volt 2,2Volt

14 13.00 2,6Volt 2,2Volt

15 14.00 2,6Volt 2,2Volt

16 15.00 2,6Volt 2,2Volt

17 16.00 2,6Volt 2,2Volt

18 17.00 2,6Volt 2,2Volt

19 18.00 2,6Volt 2,2Volt

20 19.00 3,3Volt 2,4Volt

21 20.00 3,3Volt 24Volt

22 21.00 3,3Volt 2,4Volt

23 22.00 3,5Volt 2,6Volt

24 23.00 3,5Volt 2,6Volt

Table 2. Calculation of Vin and Vout from MHP in July 2020

No. WAKTU Vin Vout
1 00.00 3,7Volt 2,8 Volt
2 01.00 3,7Volt 2,8Volt
3 02.00 3,7Volt 2,8Volt
4 03.00 3,7Volt 2,8Volt
5 04.00 3,7Volt 2,8Volt
6 05.00 3,7Volt 2,8Volt
7 06.00 3,7Volt 2,8Volt
8 07.00 3,7Volt 2,8Volt
9 08.00 3,5Volt 2,6Volt
10 09.00 3,5Volt 2,6Volt
11 10.00 3,5Volt 2,6Volt
12 11.00 2,8Volt 2,4Volt
13 12.00 2,8Volt 2,4Volt
14 13.00 2,8Volt 2,4Volt
15 14.00 2,8Volt 2,4Volt
16 15.00 2,8Volt 2,4Volt
17 16.00 2,8Volt 2,4Volt
18 17.00 2,8Volt 2,4Volt
19 18.00 2,8Volt 2,4Volt
20 19.00 3,5Volt 2,6Volt
21 20.00 3,5Volt 2,6Volt
22 21.00 3,5Volt 2,6Volt
23 22.00 3,7Volt 2,8Volt
24 23.00 3,7Volt 2,8Volt
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Table 3.Water Volume and Discharge in June 2020

No. WAKTU VOLUME DEBIT
1 00.00 240 /s 4 liter/menit
2 01.00 240 /s 4 liter/menit
3 02.00 240 /s 4 liter/menit
4 03.00 240 /s 4 liter/menit
5 04.00 240 /s 4 liter/menit
6 05.00 240 /s 4 liter/menit
7 06.00 240 /s 4 liter/menit
8 07.00 240 /s 4 liter/menit
9 08.00 180 /s 3 liter/menit
10 09.00 180 /s 3 liter/menit
11 10.00 180 /s 3 liter/menit
12 11.00 120 /s 2 liter/menit
13 12.00 120 /s 2 liter/menit
14 13.00 120 /s 2 liter/menit
15 14.00 120 /s 2 liter/menit
16 15.00 120 /s 2 liter/menit
17 16.00 120 /s 2 liter/menit
18 17.00 120 /s 2 liter/menit
19 18.00 120 /s 2 liter/menit
20 19.00 180 /s 3 liter/menit
21 20.00 180 /s 3 liter/menit
22 21.00 180 /s 3 liter/menit
23 22.00 240 /s 4 liter/menit
24 23.00 240 /s 4 liter/menit
Table 4. Water Volume and Discharge in July 2020
No. WAKTU VOLUME DEBIT
1 00.00 300 /s 5 liter/menit
2 01.00 300 /s 5 liter/menit
3 02.00 300 /s 5 liter/menit
4 03.00 300 /s 5 liter/menit
5 04.00 300 /s 5 liter/menit
6 05.00 300 /s 5 liter/menit
7 06.00 300 /s 5 liter/menit
8 07.00 300 /s 5 liter/menit
9 08.00 240 /s 4 liter/menit
10 09.00 240 /s 4 liter/menit
11 10.00 240 /s 4 liter/menit
12 11.00 180 /s 3 liter/menit
13 12.00 180 /s 3 liter/menit
14 13.00 180 /s 3 liter/menit
15 14.00 180 /s 3 liter/menit
16 15.00 180 /s 3 liter/menit
17 16.00 180 /s 3 liter/menit
18 17.00 180 /s 3 liter/menit
19 18.00 180 /s 3 liter/menit
20 19.00 240 /s 4 liter/menit
21 20.00 240 /s 4 liter/menit
22 21.00 240 /s 4 liter/menit
23 22.00 300 /s 5 liter/menit
24 23.00 300 /s 5 liter/menit
Table 5. Power Calculation for June 2020
No. WAKTU DAYA
1 00.00 101.6Watt
2 01.00 101.6 Watt
3 02.00 101.6 Watt
4 03.00 101.6 Watt
5 04.00 101.6 Watt
6 05.00 101.6 Watt
7 06.00 101.6 Watt
8 07.00 101.6 Watt
9 08.00 71.2 Watt
10 09.00 71.2 Watt
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11 10.00 71.2 Watt
12 11.00 56.02 Watt
13 12.00 56.02 Watt
14 13.00 56.02 Watt
15 14.00 56.02 Watt
16 15.00 56.02 Watt
17 16.00 56.02 Watt
18 17.00 56.02 Watt
19 18.00 56.02 Watt
20 19.00 71.2 Watt
21 20.00 71.2 Watt
22 21.00 71.2 Watt
23 22.00 101.6 Watt
24 23.00 101.6 Watt

Table 6. Power Calculation July 2020

No. WAKTU DAYA

1 00.00 121.6Watt

2 01.00 121.6 Watt

3 02.00 121.6 Watt

4 03.00 121.6 Watt

5 04.00 121.6 Watt

6 05.00 121.6 Watt

7 06.00 121.6 Watt

8 07.00 121.6 Watt

9 08.00 91.2 Watt

10 09.00 91.2 Watt

11 10.00 91.2 Watt

12 11.00 76.02 Watt

13 12.00 76.02 Watt

14 13.00 76.02 Watt

15 14.00 76.02 Watt

16 15.00 76.02 Watt

17 16.00 76.02 Watt

18 17.00 76.02 Watt

19 18.00 76.02 Watt

20 19.00 91.2 Watt

21 20.00 91.2 Watt

22 21.00 91.2 Watt

23 22.00 121.6 Watt

24 23.00 121.6 Watt

4. CONCLUSION

4.1 Conclusion
Of all the stages that have been
carried out in the preparation of this Final
Project, starting from literature studies,
design and manufacture to testing, it can be

concluded that:

a. Test results with a water discharge of 5L
/ minute and a flow volume of 0.3 / s
generated in 1 day

b. The results of the Input and Output
Voltage Test, with an average value of
Vin 3.35 Volt and Vout 2.61 Volt
produced on 1 day

c. From the impulse turbine test, it can
produce generator power with an
average value of 98.8 Watts in 1 day.

4.2 Suggestion

Due to the limited time in working
on this tool, the suggestions that the author
can give to be able to develop this research
are in terms of the sensors used, for further
research sensors that can be used can use
larger sensors, making them more accurate
and faster. And can be applied to the
design so that it can be used in the
community.
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