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Abstract. The use of modern agricultural tools is expected to be able to
boost the productivity of farming businesses, namely through electrifying
agriculture. Generally, in remote areas, it is difficult to provide a source of
electricity except by generating electricity from renewable sources such as
solar energy. In general, the solution to the problem at hand lies in the
transformation to solar energy applications. It is necessary to immediately
build a solar-powered electric hut on the land of the farmer group. In its use,
this solar power hut will be prioritized to supply the energy needs of
irrigation pumps in the dry season. In addition, the availability of this
resource will support modern agricultural patterns by utilizing electrically
powered equipment and even being able to apply agricultural automation
technology. As a result, a solar-powered electrical installation with a panel
power of 400 WP with the support of a 12 VDC 200 Ah battery was installed.
The total power during the day ranges from 1920 Wh assuming 80% usage.
This result is quite helpful for irrigation systems in the dry season. For other
low-power electrical equipment applications such as automatic water
sprayers, this solar power is very capable.

1 Introduction

Plembutan Village is one of 13 villages in the Kapanewon Playen area, Gunungkidul
Regency, Special Region of Yogyakarta. The area reaches 533.9 hectares which is divided
into 11 hamlets, 42 RTs and 11 RWs. The orbital distance from the Kapanewon/sub-district
government center is 3 km, the distance from the district capital is 7 km and the distance from
the provincial capital is 40 km.

According to the analysis of regional typology, it shows that most of the Plembutan sub-
district is agricultural land (Fig. 1) and the largest number of jobs of the population is farmers,
which reaches 1556 people. In relation to these conditions, challenges and demands arise for
farmers to begin to transition conventional methods to modern farmers, at least starting to
utilize the technology that supports them. Therefore, the Ngudi Subur farmer group was
chosen as a pilot project to facilitate solar electric huts to pioneer modern agriculture. The
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installed at a maximum height of 1.5 meters above the ground. Based on calculations, the
water will be able to reach all moor locations to the maximum.
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Fig. 5. Irrigation facility engineering

3 Results and Discussion

The first physical activity carried out was the procurement and installation of a Solar Power
Plant. According to the plan, at the partner location, supporting components have been
installed including pole frames and supports, 4 solar panels of 100 WP each assembled in
parallel with a total power of 400 WP, VRLA 100 Ah 12 V batteries, Box panels consisting
of Solar Charge Controller type MPPT 50 Ampere, and DC to AC inverter 220 Vac 1000
Watt.

Fig. 6. Setting up solar panels with parallel circuits.

The mast frame is made separately from the support frame to make it easier to install on
site. The frame is made in a simple way to support 4 solar panels with a total load of 32 Kg
and a support frame in the range of 8 Kg. Solar panels are assembled in parallel with a total
area of 27,336 cm? (Fig. 6). During the day, the installed system will be used to supply
electrical energy to water pumps with a working voltage of 220 VAc and a total power of
200-250 Watts. Therefore, this system is equipped with an inverter that is used to convert the
DC power source to 220 VAc. The selection of MPPT Controller is carried out so that the
charging current from the solar power plant can work optimally.
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Fig. 7. The main water reservoir has a capacity of 5000 liters.

The availability of backup electricity through a 200 Ah 12 V VRLA battery, will be able
to output +2400 VDC of electrical power, but the maximum is only 80% at night. It is
therefore sufficient to turn on lighting lamps or modern low-power agricultural equipment.
If it is to supply the load needs with AC electricity such as booster pumps and other
equipment, the installed system can provide a maximum power of 200 - 500-Watt hours
(Wh).

The next stage after the installation of solar power is the construction of a water reservoir.
A 5000-liter storage tank is installed in the water source area (Fig.7). At this location, the
water source is sucked from the well using a submersible with a large power equivalent to 2
HP, so for this system absolutely use electricity taken from the State Electricity Company.
Initial planning related to electrical installation has been adjusted to the load of the
submersible pump that will be used. At the location of the drilled well, electricity is installed
with a power of 3500 VA 1 phase each to support the performance of a submersible pump
with a power of 2 HP.

Fig. 8. Installation of valves and distribution networks.

The final stage of this irrigation development activity is the installation of a water
distribution pipe; therefore, the installation of the distribution network is adjusted to the plan
along 240 meters or equivalent to 60 PVC pipes. This network pipe will be supported by a
250-Watt plunger pump to fill the reserve reservoir with a capacity of 2000 liters. The pipe,
which was originally planned to be buried in the ground, was installed on the ground with
the aim of avoiding damage due to land cultivation due to the position of the pipeline on land









