
International Journal of Advanced Science Computing and Engineering         ISSN 2714-7533 

Vol. 4, No. 2, August 2022, pp. 76-87  76 

           

Analysis of Reservoir Water Discharge at Solar Power Plant 

Tanjung Raja Village as a Basis for Pico Hydro Power Plant 

Planning in Paddy-Field Area 

Yogi Dinata a, Indrayani b,1,*, Tresna Dewi c 

a  Applied Master of Renewable Energy Engineering, Politeknik Negeri Sriwijaya, Jl Srijaya Negara Bukit Besar, Palembang, 30137, Indonesia  

b  Civil Engineering Department, Politeknik Negeri Sriwijaya,  Jl Srijaya Negara Bukit Besar, Palembang, 30137, Indonesia 
c  Electrical Engineering Department, Politeknik Negeri Sriwijaya,  Jl Srijaya Negara Bukit Besar, Palembang, 30137, Indonesia 
1  iin_indrayani@polsri.ac.id 

* corresponding author 

 

1. Introduction  

Indonesia's energy demand is rising in tandem with the country's population and economic growth. 

The amount of fossil-based energy sources available has been decreasing over time. Renewable 

energy is one option for meeting energy demand. Renewable energy refers to renewable and limitless 

energy sources such as solar energy, wind energy, biomass, geothermal energy, and hydro energy 

[1]-[5]. Unfortunately, renewable energy implementation is currently limited to state-owned 

enterprises [6]-[8] and research institutions [9]-[15]. Given Indonesia's abundant renewable energy 

resources, this situation is appalling. 

Indonesia has incredible potential in water sources; by utilizing water resources abundantly; hence, 

electrical power can be supplied even to rural areas [16]-[28]. According to Presidential Regulation 
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 Energy is an important aspect of life as a whole. The fossil-based energy 
sources have dwindled over time, in line with population growth and 
economic growth. One approach to meeting the energy demand is to use 
renewable energy. According to Presidential Regulation Number 22 of 
2017 on National Energy General Plan (RUEN) targets, the share of New 
and Renewable Energy in total national energy in 2025 will be 25%. The 
construction of a Hydro Power Plant is expected to reach 3.000 MW by 
2025. According to NREEC statistical data from 2016, the potential for 
constructing a Hydro Power Plant in South Sumatera is approximately 
448 MW. This paper investigates the possibility and potential of building 
Hydro Power Plant from the reservoir of the irrigation water system 
generated by a Solar Power Plant in Tanjung Raja Village, Muara Enim 
District, South Sumatra. The water discharge magnitude is measured, and 
the potential of electricity generated from the discharge is presented. The 
experimental data shows that water discharge from the reservoir can 
generate maximum electricity of  806,6488 watts with a discharge rate of 
0.0653 m3/s, and power is 36,7245 watts, with a discharge of 0,0030 m3/s. 
The average electricity potential is approximately 375.6782 watts, with a 
discharge average of 0.0304 m3/s. Therefore, the experimental data shows 
the possibility of hybridizing the Solar Power Plant with Hydro Power 
Plant, which will be beneficial for the residential area in Tanjung Raja 
Village, Muara Enim. 
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Number 22 of 2017 on National Energy General Plan (RUEN) targets, the share of New and 

Renewable Energy in total national energy will be 25% in 2025 [29].  

Micro-Hydro Power Plant (MHPP) construction is aimed at 3.000 MW by 2025 (Directorate-General 

for New, Renewable Energy, and Energy Conservation (NREEC), 2016) [29]. According to NREEC 

statistical data from 2016, the potential for constructing an MHPP in South Sumatera is 

approximately 448 MW [29].  

In Indonesia, hydro power plants are a promising source of renewable energy. Hydro Power Plant 

development can be divided into six categories: large hydro, medium hydro, small hydro, mini hydro, 

micro hydro and pico hydro. A Pico-Hydro Power Plant capacity is no more than 5 kW, which 

harnesses the flow rate to produce electrical power [16]-[28]. This micro scale power plant is most 

suitable for residential areas with a limited source of body water, such as a brook, creek, or even a 

small river.  

This study presents the survey and measurement data needed for the Hydro Power Plant construction 

plant. The data is analyzed to show the expected electrical power generated by the water flow. The 

water discharge is the output of an Solar Power Plant-powered irrigation system. The Hydro Power 

Plant considered in this study is expected to provide backup electrical power for the residential area 

surrounding the paddy field in Tanjung Raja Village. 

This research also contributes to the Governor of South Sumatra's paddy field electricity program 

launched in 2020. The districts of Oku Timur and Muara Enim have already begun to implement this 

program. Tanjung Raja Village in Muara Enim Regency is currently implementing an electricity 

program for paddy fields, which begins with constructing a Solar Power Plant (SPP) to power 

irrigation pumps capable of transporting water long distances [30]-[35]. The Enim River and the 

PLTS reservoir in Tanjung Raja Village are only about 900 meters apart. This water discharge output 

from the Solar Power Plant reservoir will be used in the construction of the Hydro Power Plant. The 

electricity generated by the Hydro Power Plant is expected to support farming activities such as 

driving the dynamo of the rice harvesting machine. The electricity generated by the Hydro Power 

Plant can also be used to power the lamp that illuminates the paddy fields. 

The problem that will be addressed in this study is how much power is generated by water discharge 

from a reservoir with a low head. The research objective is to investigate the power generated by 

water discharge from a reservoir with a low-head source. This study presents the selection of turbines 

for water discharge conditions in Tanjung Raja village, South Sumatera [36]-[38].  

A. Renewable Energy 

Renewable energy is defined as energy derived from natural sources that are constantly replenished 

on a human timescale. Natural sources include solar, wind, wave, tidal, biomass, and geothermal are 

renewable energy sources that can be converted into electricity or gasoline. Each renewable energy 

source is unique in its way. Renewable energy sources are the local wisdom, where there is a potential 

disparity of renewable energy sources in each area that can be used [1]-[13]. 

B. Pico-Hydro Power Plant 

Pico-Hydro Power Plant is a scaled-down installed power generation of less capacity that uses power 

or flow as its propulsion, such as creeks, irrigation aqueducts, and waterfalls that use the head. The 

principles of Hydro Power Plant are seizing the potential energy of the head and the amount of water 

discharge supplied to the penstock. The electricity produced is dynamic to the height of the waterfall. 

The higher the waterfall, the more massive the kinetic energy potential is available to generate 

electricity. The water output will actuate the turbine, resulting in kinetic energy, and the turbine will 

be connected to the generator, allowing the generator to produce electricity [17]. 
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Based on the output, Hydro Power Plant is distinguished to 6 sorts [36]: 

• Large-hydro: more than 100 MW 

• Medium-hydro: between 15 – 100 MW 

• Small-hydro: between 1 – 15 MW 

• Mini-hydro: more than 100 kW, but less than 1 MW 

• Micro-hydro: between 5 kW – 100 kW 

• Pico-hydro: the power output is less than 5 kW 

Pico Hydro Power Plant has several advantages compared to other power plants, such as no Green 

House Gas Emissions, requiring only a small portion of the water flow, and operating as a run-of-

river system. The run-of-water system means the water flows through the generator is routed to the 

river; hence, having a minor or even no impact on the ecology. This way of generating electricity can 

meet the electricity needs of developing countries. 

C. The Culvert Discharge 

The culvert discharge is the volume of fluid flowing through the cross-sectional area per unit time. 

The culvert discharge is calculated to discover the water quantity flowed in a volume of fluid per 

time [17]. 

D. Screw Turbine 

Screw Turbine is one of the turbines which is deployed on Micro-Hydro Power Plant or Pico-Hydro 

Power Plant. Screw Turbine was derived from ancient concepts by Mathematician and Physicist 

Archimedes (287 – 212 SM). Besides known by turbine screw, this turbine also is known as 

Archimedes screw. Mayrhofer stated that screw turbine is more compatible deployed on the low-

head or the elevation difference between upstream and downstream low rate even zeros [16]. Screw 

turbine is one of the turbines produced to the area which has the low-head. In the use of screw turbine, 

vantage points depend on the circumstances of the head in the field.  

Another advantage of this screw turbine than other turbines is the ability of this turbine that can be 

operated on dirty water, the cost of manufacturing and maintenance which is in-expensive, and fish-

friendly [38]. 

2. Method 

A. Research Site 

This study is located on the reservoir that serves as an irrigation source for the paddy fields in Tanjung 

Raja Village, Muara Enim District, Muara Enim Sub-District, South Sumatera, as shown in Fig. 1. 

The water source reservoir required for irrigation is from the Enim River, and the stream water is 

routed to the reservoir over a distance of 900 meters using a pump powered by a solar power plant. 
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Figure 1. Research site at Tanjung Raja Village 

B. Structural Design Approaches 

The design of the Hydro Power Plant considered in this study is illustrated in Fig. 2. Water from the 

reservoir is routed 10 meters away via a 6 inch PVC pipe. A screw turbine is attached to the pipe's 

end, which will drive a generator to generate electricity. 

 

 

 

Figure 2. The scheme manufacture of pico-hydro 

The measurement and retrieval data were conducted to the variety of the valve-opening, whereby the 

valve ¼ open, the valve ½ open, the valve ¾ open and the valve full open. Variations in reservoir 

valve openings will result in variations in water flow, which will rotate the turbine. It is expected to 

know the minimum and maximum discharges to get the minimum and maximum power generated. 

1) Pipe Cross-Sectional Area: A 6inch pipe with the circle cross-section can be counted with 

the area of a circle formulation.  

 𝐴 =  
1

4
𝜋𝑑2               (1) 

where:  

𝐴 = Cross-Sectional Area (m2) 

𝑑 = Pipe Diameter (m)  

2) Water Velocity Count: On this research, the data of water velocity using current-meter was 

obtained to 44 data. The measurement and retrieval data were conducted to the variety of the 

valve-opening, whereby the valve ¼ open, the valve ½ open, the valve ¾ open and the valve 

full open.  

Table 1. Water Velocity with the Reservoir Valve ¼ Open and Reservoir Valve ½ Open 

No. Valve ¼ open Name of unit Valve ½ open Name of unit 

1 2.2970 m/s 4.1330 m/s 

2 2.3970 m/s 4.1960 m/s 

3 2.4240 m/s 4.3910 m/s 

4 2.6010 m/s 4.3960 m/s 
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5 2.6500 m/s 4.4300 m/s 

6 2.6680 m/s 4.6070 m/s 

7 2.7740 m/s 4.7840 m/s 

8 2.8760 m/s 4.8170 m/s 

9 2.9370 m/s 4.8920 m/s 

10 2.9500 m/s 4.8960 m/s 

11 2.9540 m/s 4.9130 m/s 

Table I shows water velocity with the reservoir valve ¼ open, the minimum water velocity is 2.2970 

m/s and the maximum water velocity is 2.9540 m/s. Water velocity with the reservoir valve ½ open, 

the minimum water velocity is 4.1330 m/s and the maximum water velocity is 4.9130 m/s. 

 

Table 2. Water Velocity with the Reservoir Valve ¾ Open and Reservoir Valve Full Open 

No. Valve ¾ open Name of unit Valve Full open Name of unit 

1 6.0990 m/s 6.0660 m/s 

2 6.1650 m/s 6.1320 m/s 

3 6.3670 m/s 6.2880 m/s 

4 6.5690 m/s 6.3670 m/s 

5 6.6940 m/s 6.6080 m/s 

6 6.7890 m/s 6.8490 m/s 

7 6.8060 m/s 7.0880 m/s 

8 6.9680 m/s 7.1210 m/s 

9 7.1300 m/s 7.1390 m/s 

10 7.1480 m/s 7.2080 m/s 

11 7.2680 m/s 7.2610 m/s 

3) Culvert Discharge (Water Discharge): The discharge (Q) is counted to discover the amount 

of water that flowed in volume per unit time [2]. 

 𝑄 =  𝐴. 𝑣               (2) 

where:  

𝑄 = water discharge in volume per unit time 

𝐴 = cross-sectional area 

𝑣 = water velocity using current-meter 

C. Potential of Electrical Power Count 

The amount of hydropower available from the water source is determined by the amount of head and 

water discharge. Head refers to the altitude difference between the levees and the water output from 

the turbine relative to the water reservoir. [19]. 

Theoretically, the potential of the electrical power that can be generated by the water flow is 

calculated by [20]: 

 𝑃 = 𝜌. 𝑄. 𝑔. 𝐻               (3) 

where:  

𝑃 = Electrical Power (watt) 

𝜌 = Water Density (kg/m3) 

𝑄 = Water Discharge (m3/s) 

𝑔 = Gravity Velocity (m/s2) 
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𝐻 = Head (m) 

If the power potential is calculated using the minimum of the frontier, the output of the resurrected 

power potential obtained is given by [37]: 

 𝑃 = 𝜌. 𝑄. 𝑔. 𝐻. 𝜂𝑝. 𝜂𝑡 . 𝜂𝑔              (4) 

where: 

𝜂𝑝 = the minimum frontier of power potential (0,9) 

𝜂𝑡 = the minimum frontier of turbine (0,7) 

𝜂𝑔 = the minimum frontier of generator (0,8) 

3. Result and Discussion 

A. The Analysis of Water Discharge 

The amount of required water discharge can be calculated by:  

 𝑄 =  𝐴. 𝑣               (5) 

Water velocity (v) is measured using a current meter 11 times for each type of reservoir valve-

opening. The water velocity of the penstock affects the water discharge, which in turn affects the 

output characteristic of the Pico Hydro Power Plant. 

The measurement and retrieval data that was conducted to the variety of the valve-opening of ¼ 

open, ½ open, ¾ open and full open, hence it will be obtained to the variety of cross-sectional area 

which caused the variety of the water discharge drove the turbine and is expected to find out the 

minimum and maximum discharge to obtain the minimum and maximum power output. The results 

of the measurement of water velocity and the calculations of water discharge are given in Table 3 to 

Table 6. 

Table 3. Velocity Measurement and Water Discharge Calculations with the Reservoir Valve ¼ Open 

No. Velocity 

(m/s) 

Cross-Sectional Pipe 

Area (m2) 

Cross-Sectional 

Wet Area (m2) 

Discharge 

(m3/s) 

1 2.2970 0.0180 0.0013 0.0030 

2 2.3970 0.0180 0.0013 0.0031 

3 2.4240 0.0180 0.0013 0.0031 

4 2.6010 0.0180 0.0013 0.0034 

5 2.6500 0.0180 0.0013 0.0034 

6 2.6680 0.0180 0.0013 0.0035 

7 2.7740 0.0180 0.0013 0.0036 

8 2.8760 0.0180 0.0013 0.0037 

9 2.9370 0.0180 0.0013 0.0038 

10 2.9500 0.0180 0.0013 0.0038 

11 2.9540 0.0180 0.0013 0.0038 

Table 3 shows that having the water velocity data using the reservoir valve ¼ open is sequenced from 

the minimum to maximum have obtained the minimum value of the water discharge is 0.0030 m3/s 

and the maximum is 0.0038 m3/s. 

Table 4. Velocity Measurement and Water Discharge Calculations with the Reservoir Valve ½ Open 
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No. Velocity 

(m/s) 

Cross-Sectional 

Pipe Area (m2) 

Cross-Sectional 

Wet Area (m2) 

Discharge 

(m3/s) 

1 4.1330 0.0180 0.0035 0.0145 

2 4.1960 0.0180 0.0035 0.0147 

3 4.3910 0.0180 0.0035 0.0154 

4 4.3960 0.0180 0.0035 0.0154 

5 4.4300 0.0180 0.0035 0.0156 

6 4.6070 0.0180 0.0035 0.0162 

7 4.7840 0.0180 0.0035 0.0168 

8 4.8170 0.0180 0.0035 0.0169 

9 4.8920 0.0180 0.0035 0.0172 

10 4.8960 0.0180 0.0035 0.0172 

11 4.9130 0.0180 0.0035 0.0173 

Table 4 shows that having the water velocity data using the reservoir valve ½ open is sequenced from 

the minimum to maximum have obtained the minimum value of the water discharge is 0.0145 m3/s 

and the maximum is 0.0173 m3/s. The difference in wet cross-sectional area is caused by variations 

in reservoir valve openings. 

Table 5. Velocity Measurement and Water Discharge Calculations with the Reservoir Valve ¾ Open 

No. Velocity 

(m/s) 

Cross-Sectional 

Pipe Area (m2) 

Cross-Sectional 

Wet Area (m2) 

Discharge 

(m3/s) 

1 6.0990 0.0180 0.0062 0.0376 

2 6.1650 0.0180 0.0062 0.0380 

3 6.3670 0.0180 0.0062 0.0393 

4 6.5690 0.0180 0.0062 0.0405 

5 6.6940 0.0180 0.0062 0.0413 

6 6.7890 0.0180 0.0062 0.0419 

7 6.8060 0.0180 0.0062 0.0420 

8 6.9680 0.0180 0.0062 0.0430 

9 7.1300 0.0180 0.0062 0.0440 

10 7.1480 0.0180 0.0062 0.0441 

11 7.2680 0.0180 0.0062 0.0448 

Table 5 shows that having the water velocity data using the reservoir valve ¾ open is sequenced from 

the minimum to maximum have obtained the minimum value of the water discharge is 0.0376 m3/s 

and the maximum is 0.0448 m3/s. 

Table 6. Velocity Measurement and Water Discharge Calculation with the Reservoir Valve Full Open 

No. Velocity (m/s) Cross-Sectional 

Pipe Area (m2) 

Cross-Sectional 

Wet Area (m2) 

Discharge 

(m3/s) 

1 6.0660 0.0180 0.0090 0.0546 

2 6.1320 0.0180 0.0090 0.0552 

3 6.2880 0.0180 0.0090 0.0566 

4 6.3670 0.0180 0.0090 0.0573 

5 6.6080 0.0180 0.0090 0.0595 

6 6.8490 0.0180 0.0090 0.0616 

7 7.0880 0.0180 0.0090 0.0638 

8 7.1210 0.0180 0.0090 0.0641 

9 7.1390 0.0180 0.0090 0.0642 

10 7.2080 0.0180 0.0090 0.0648 

11 7.2610 0.0180 0.0090 0.0653 

Table 6 shows that having the water velocity data using the reservoir valve ¾ open is sequenced from 

the minimum to maximum have obtained the minimum value of the water discharge that is 0.0546 

m3/s and the maximum is 0.0653 m3/s. 
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As can be seen in Tables 3 through 6, the reservoir valve opening affected the cross-sectional wet 

area of the penstock. The more significant the reservoir valve opened, the larger the cross-sectional 

wet area, which affects the water discharge, which is also increasing. 

Once the data is sequenced from Table 3 to table 6, will be discovered that the minimum discharge 

is 0.0030 m3/s, the maximum is 0.0653 m3/s and the average discharge out of 44 data is 0.0304 m3/s. 

B. The Analysis of The Electric Power Potential 

Water discharge affects the rotation velocity that drives the turbine, and the turbine drives the 

generator to produce electricity. The potential electricity generated by the flow using the minimum 

frontier can be calculated by:  

 𝑃 = 𝜌. 𝑄. 𝑔. 𝐻. 𝜂𝑝. 𝜂𝑡 . 𝜂𝑔             (4) 

where, H is measured-head amounted to 2,5m in the field. Tables VII to X show the results of the 

formula-based calculations of the electrical power potential.  

Table 7. Potential of Electric Power Using Reservoir Valve ¼ Open 

No. Velocity (m/s) Discharge (m3/s) Power (watt) 

1 2.2970 0.0030 36.7245 

2 2.3970 0.0031 38.3233 

3 2.4240 0.0031 38.7550 

4 2.6010 0.0034 41.5849 

5 2.6500 0.0034 42.3683 

6 2.6680 0.0035 42.6561 

7 2.7740 0.0036 44.3508 

8 2.8760 0.0037 45.9816 

9 2.9370 0.0038 46.9569 

10 2.9500 0.0038 47.1647 

11 2.9540 0.0038 47.2287 

Table 7 shows that the more massive water discharge the more massive the power-output potential, 

the minimum power is 36.7245 watt and the maximum is 47.2287 watt. 

Table 8. Potential Of Electric Power Using Reservoir Valve ½ Open 

No. Velocity (m/s) Discharge (m3/s) Power (watt) 

1 4.1330 0.0145 179.3109 

2 4.1960 0.0147 182.0442 

3 4.3910 0.0154 190.5043 

4 4.3960 0.0154 190.7212 

5 4.4300 0.0156 192.1963 

6 4.6070 0.0162 199.8755 

7 4.7840 0.0168 207.5547 

8 4.8170 0.0169 208.9864 

9 4.8920 0.0172 212.2403 

10 4.8960 0.0172 212.4138 

11 4.9130 0.0173 213.1514 

Table 8 shows the minimum power is 179.3109 watt and the maximum is 179.3109 watt. 

Table 9. Potential Of Electric Power Using Reservoir Valve ¾ Open 

No. Velocity (m/s) Discharge (m3/s) Power (watt) 

1 6.0990 0.0376 464.3071 

2 6.1650 0.0380 469.3316 

3 6.3670 0.0393 484.7095 

4 6.5690 0.0405 500.0874 
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5 6.6940 0.0413 509.6035 

6 6.7890 0.0419 516.8357 

7 6.8060 0.0420 518.1299 

8 6.9680 0.0430 530.4627 

9 7.1300 0.0440 542.7955 

10 7.1480 0.0441 544.1658 

11 7.2680 0.0448 553.3012 

Table 9 shows the minimum power is 464.3071 watt and the maximum is 553.3012 watt. 

Table 10. Potential Of Electric Power Using Reservoir Valve Full Open 

No. Velocity (m/s) Discharge (m3/s) Power (watt) 

1 6.0660 0.0546 673.8922 

2 6.1320 0.0552 681.2244 

3 6.2880 0.0566 698.5549 

4 6.3670 0.0573 707.3313 

5 6.6080 0.0595 734.1048 

6 6.8490 0.0616 760.8783 

7 7.0880 0.0638 787.4296 

8 7.1210 0.0641 791.0957 

9 7.1390 0.0642 793.0954 

10 7.2080 0.0648 800.7608 

11 7.2610 0.0653 806.6488 

The effect of water discharge on power-output potential is shown in tables VII to X; the more 

significant the water discharge, the greater the power-output potential. After sequencing the data 

from table VII to table X, it is possible to determine that the minimum power is 36.7245 watts, the 

maximum power is 806.6488 watts, and the average power is 375.6782 watts. 

4. Conclusion 

This paper presents the electric potential of water discharge from irrigation reservoir pumped by the 

solar-powered pump. The experimental data shows that water discharge from the reservoir can 

generate maximum electricity of 806,6488 watts with a discharge rate of 0.0653 m3/s, and power is 

36,7245 watts, with a discharge of 0,0030 m3/s. The average electricity potential is approximately 

375.6782 watts, with a discharge average of 0.0304 m3/s. Therefore, the experimental data shows the 

possibility of hybridizing the Solar Power Plant with Hydro Power Plant, which will be beneficial 

for the residential area in Tanjung Raja Village, Muara Enim. 

 

Acknowledgment 

The authors would like to thank the village head of Tanjung Raja and his staffs for their assistance 

in this reasearch of Solar Power Plant and Reservoir in Tanjung Raja Village. 

 

References 

[1] A. T. Wardhana, A. Taqwa, and T. Dewi, “Design of Mini   Horizontal Wind Turbine for Low Wind 

Speed Area,” in Proceeding of 2nd Forum in Research, Science, and Technology 30-31 October 2018, 

Palembang, Indonesia, Journal of Physics: Conference Series, Vol. 1167, 2019. 

[2] R. B. Yuliandi, T. Dewi, and Rusdianasari, “Comparison of Blade Dimension Design of a Vertical Wind 

Turbine Applied in Low Wind Speed,” in Proceeding of The 1st Sriwijaya International Conference on 

Environmental Issues 2018 (1st SRICOENV 2018), E3S Web of Conferences EDP Sciences, Vol. 68, 

2018. 



ISSN 2714-7533 International Journal of Advanced Science Computing and Engineering 85 
 Vol. 4, No. 2, August 2022, pp. 76-87 

Yogi Dinata et.al (Analysis of Reservoir Water Discharge at Solar Power Plant Tanjung Raja Village …) 

[3] Dewi, T., Risma, P., Oktarina, Y., Roseno, M. T, Yudha, H. M., Handayani, A. D., and Wijanarko, Y., 

A Survey on Solar Cell; The Role of Solar Cell in Robotics and Robotic Application in Solar Cell 

industry in Proceeding of Forum in Research, Science, and Technology (FIRST), 2016. 

[4] T. Dewi, P. Risma, and Y. Oktarina, “A Review of Factors Affecting the Efficiency and Output of a PV 

system Applied in Tropical Climate,” presented at 2018 International Conference on Science, 

Infrastructure Technology and Regional Development, the IOP Conference Series: Earth and 

Environmental Science, Vol. 258, p. 012039, 2018. 

[5] M. H. Yudha, T. Dewi, P. Risma, and Y. Oktarina, “Life Cycle Analysis for the Feasibility of 

Photovoltaic System Application in Indonesia,” in Proceeding International Conference on Science, 

Infrastructure Technology and Regional Development (ICoSITeR) 2017 ”Energy Security for 

Enhancing National Competitiveness” 25-26 August 2017, South Lampung, Indonesia, IOP Conference 

Series: Earth and Environmental Science, Vol. 124, 012005, 2017. 

[6] Edward, T. Dewi, and Rusdianasari, “The effectiveness of Solar Tracker Use on Solar Panels to The 

Output of The Generated Electricity Power,” presented in 6th International Conference on Sustainable 

Agriculture, Food and Energy 18-21 October 2018, Manila, The Philippines, IOP Conference Series: 

Earth and Environmental Science, Vol. 347, No. 1, p. 012130, 2019. 

[7] B. R. D. M. Hamdi, T. Dewi, and Rusdianasari, ”Performance Comparison of 3 Kwp Solar Panels 

Between Fixed and Sun Tracking in Palembang-Indonesia,” presented in 6th International Conference 

on Sustainable Agriculture, Food and Energy 18-21 October 2018, Manila, The Philippines, IOP 

Conference Series: Earth and Environmental Science, Vol. 347, No. 1, p. 012131, 2019. 

[8] I. N. Zhafarina, T. Dewi, and Rusdianasari, ”Analysis of Maximum Power Reduction Efficiency of 

Photovoltaic System at PT. Pertamina (Persero) RU III Plaju,” VOLT: Jurnal Ilmiah Pendidikan Teknik 

Elektro, Vol. 3, No. 1, pp. 19-25, 2018. 

[9] I. Arissetyadhi, T. Dewi, and RD. Kusumanto, “Experimental Study on The Effect of Arches Setting on 

Semi-Flexible Monocrystalline Solar Panels,” Kinetik: Game Technology, Information System, 

Computer Network, Computing, Electronics, and Control KINETIK, Vol. 5, No. 2, 2020. 

[10] H. A. Harahap, T. Dewi, and Rusdianasari, “Automatic Cooling System for Efficiency and Output 

Enhancement of a PV System Application in Palembang, Indonesia,” presented in 2nd Forum in 

Research, Science, and Technology, Journal of Physics: Conf. Vol. 1167, p. 012027, 2018. 

[11] A. Sasmanto, T. Dewi, and Rusdianasari, “Eligibility Study on Floating Solar Panel Installation over 

Brackish Water in Sungsang, South Sumatra,” EMITTER International Journal of Engineering 

Technology, Vol. 8, No. 1, 2020. 

[12] B. Junianto, T. Dewi, and C. R. Sitompul, “Development and Feasibility Analysis of Floating Solar 

Panel Application in Palembang, South Sumatra,” presented in 3nd Forum in Research, Science, and 

Technology Palembang, Indonesia, Journal of Physics: Conf. Series  2020. 

[13] F. Setiawan, T. Dewi, and S. Yusi, “Sea Salt Deposition Effect on Output and Efficiency Losses of the 

Photovoltaic System; a case study in Palembang, Indonesia,” presented in 2nd Forum in Research, 

Science, and Technology, Journal of Physics: Conf. Vol. 1167, p. 012027, 2018. 

[14] H. Budiman, A. Taqwa, RD Kusumanto, and T. Dewi, “Synchronization and Application of IoT for on 

Grid Hybrid PV-Wind System,” in Proceeding of 2018 International Conference on Applied Science 

and Technology (iCAST) IEEE, pp. 617-621, 2018. 

[15] T. Dewi, P. Risma, Y. Oktarina, A. Taqwa, Rusdiansari, and H. Renaldi, “Experimental Analysis on 

Solar Powered Mobile Robot as the Prototype for Environmentally Friendly Automated 

Transportation,” presented in International Conference on Applied Science and Technology (iCAST on 

Engineering Science) Bali, Indonesia, of Physics: Conference Series, Vol. 1450. 

[16] M. A. Setiarso, W. Widiyanto, dan S. N. Purnomo, “Potensi Tenaga Listrik Dan Penggunaan Turbin 

Ulir Untuk Pembangkit Skala Kecil Di Saluran Irigasi Banjarcahyana,” Dinamika Rekayasa, Vol. 13, 

No. 1, Hal. : 18-27, 2017. 

[17] I. G. N. Saputra, L. Jasa, dan I. W. A. Wijaya, “Pengaruh Jumlah Sudu Pada Prototype PLTMH Dengan 

Menggunakan Turbin Pelton Terhadap Efisiensi Yang Dihasilkan,” Jurnal SPEKTRUM, Vol. 7, No. 4, 

pp. 161-172, 2020. 



86 International Journal of Advanced Science Computing and Engineering ISSN 2714-7533 

 Vol. 4, No. 2, August 2022, pp. 76-87 

Yogi Dinata et.al (Analysis of Reservoir Water Discharge at Solar Power Plant Tanjung Raja Village …) 

[18] A. Syarif, Y. Bow, K. A. Ridwan, D. Karlini, dan S. Wulandari, “Analisis Unjuk Kerja Prototipe 

Pembangkit Listrik Tenaga Mikrohidro Turbin Pelton Sumber Daya Head Potensial,” Jurnal Kinetika, 

Politeknik Negeri Sriwijaya, Vol. 10, No. 02, pp. 1- 8, 2019. 

[19] M. Suyanto dan Subandi, “Memanfaatkan Irigasi Sebagai Sumber Energi Listrik Mikrohidro Di 

Singosaren Wukirsari Bantul Jogjakarta,” Dharma: Jurnal Pengabdian Masyarakat, Vol. 1, No. 2, Hal. 

: 56-64, Tahun 2020. 

[20] B. D. Prabowo, A. Faidil, N. R. Alham, I. R. S. Siregar, dan M. Jurdun NA, “Pengukuran Arus Dan 

Tegangan Pada Prototype Pembangkit Listrik Tenaga Mikrohidro (PLTMH) Berdasarkan Debit Dan 

Kecepatan Air,” J-Eltrik, Vol. 2, No. 1, pp.  20-27, 2020. 

[21] F. Aspriadi, M. Sulaiman, dan W. Wilopo, “Perancangan Energi Pembangkit Listrik Tenaga Mikrohidro 

Di Kawasan Perkebunan Teh PT. Pagilaran Batang, Jawa Tengah,” J.Oto.Ktrl.Inst (J.Auto.Ctrl.Inst), 

Vol. 11, pp. 37-48, 2019. 

[22] Indrayani, and Ramadhani RC, “Design of Microhydro Power Plant Prototype Based on Kelekar River 

Flow Discharge,” 2021 IOP Conf. Ser.: Earth Environ. Sci. 832 012065, 2021. 

[23] R. C. Ramadhani, M. Yerizam, and Indrayani, “Preliminary Design Of Micro Hydro Power Plant In 

Kelekar River, Ogan Ilir District,” Technology Reports of Kansai University, Vol. 62, No. 4, pp. 1837-

1844, 2020. 

[24] S. E. Lesmana, L. Kalsum, and T. Widagdo, "A Micro Hydro Pelton Turbine Prototype (Review of the 

Effect of Water Debitand Nozzle Angle to Rotation and Pelton Turbine Power)," J. Phys.: Conf. Ser. 

1167 012023, 2019. 

[25] Firmansyah, A. Syarif, Z. Muchtar, and Rusdianasari, "Study of the Supply Water Discharge at the 

Micro Hydro Power Installation," IOP Conf. Ser.: Earth Environ. Sci. 709 012002, 2021. 

[26] R. C. Ramadhani, M. Yerizam, and Indrayani, "Analysis of Ogan Ilir Regency’s Kelekar River Runoff 

Discharge in Micro Hydro Power Plant (PLMTH) Planning," Vol. 5, No. 1, 2020. 

[27] R. Syahputra and I. Soesanti, "Renewable Energy Systems Based on Micro-hydro and Solar 

Photovoltaic for Rural Areas: a Case Study in Yogyakarta, Indonesia," Energy Reports, Vol. 7, 2021. 

[28] R. Marliansyah, D. N. Putri, A. Khootama, and H. Hermansyah, "Optimization Potential Analysis of 

Micro-hydro Power Plant (MHPP) From River With Low Head," Energy Procedia, Vol. 153, pp. 74-

79, 2018. 

[29] Direktorat Jendral Energi Baru, Terbarukan dan Konservasi Energi, Statistik EBTKE, 2016. 

[30] K. R. Naik, B. Rajpathak, A.Mitra, and M. L. Kolhe, "Assessment of Energy Management Technique 

for Achieving the Sustainable Voltage Level During Grid Outage of Hydro Generator Interfaced Dc 

Micro-grid," Sustainable Energy Technologies and Assessments, Vol. 46, 2021. 

[31] N. Sanampudi and P. Kanakasabapathy, "Integrated Voltage Control and Frequency Regulation for 

Stand-alone Micro-hydro Power Plant," Materials Today: Proceedings, Vol. 46, Part 10, pp. 5027-5031, 

2021. 

[32] T. Imjai, K. Thinsurat, P. Ditthakit, W. Wipulanusat, M. Setkit, and R. Garcia, “Performance Study of 

an Integrated Solar Water Supply System for Isolated Agricultural Areas in Thailand: A Case-Study of 

the Royal Initiative Project,” Water, Vol. 12, p. 2438, 2020. doi:10.3390/w12092438. 

[33] V. S. Korpale, D. H. Kokate, and S. P. Deshmukh, “Performance Assessment of Solar Agricultural 

Water Pumping System,” Energy Procedia, Vol. 90, pp. 518-524, 2016. 

https://doi.org/10.1016/j.egypro.2016.11.219. 

[34] M. Elrefai, R. A. Hamdy, A. ElZawawi, and M. S. Hamad, “Design and Performance Evaluation of a 

Solar Water Pumping System: a Case Study,” 2016 Eighteenth International Middle East Power 

Systems Conference (MEPCON), Cairo, 2016, pp. 914-920, doi: 10.1109/MEPCON.2016.7837005. 

[35] A. Ba, A. Aroudam, O. E. Chighali, O. Hamdoun, and M. L. Mohamed, “Performance Optimization of 

the PV Pumping System,” presented in 11th International Conference Interdisciplinarity in Engineering, 

INTER-ENG 2017, 5-6 October 2017, Tirgu-Mures, Romania, Procedia Manufacturing, Vol. 22, pp. 

788-795, 2018. https://doi.org/10.1016/j.promfg.2018.03.112M. 

https://doi.org/10.1016/j.egypro.2016.11.219
https://doi.org/10.1016/j.promfg.2018.03.112M


ISSN 2714-7533 International Journal of Advanced Science Computing and Engineering 87 
 Vol. 4, No. 2, August 2022, pp. 76-87 

Yogi Dinata et.al (Analysis of Reservoir Water Discharge at Solar Power Plant Tanjung Raja Village …) 

[36] M. Widyartono, A. C. Hermawan, dan S. I. Haryudo, “Kajian Kemiringan Blade Dan Head Turbin 

Archimedes Screw Terhadap Daya Keluaran Generator AC 1 Phase 3 kW,” Jurnal Teknik Elektro, 

Volume 10, Nomor 01, pp. 219-228, 2021. 

[37] I. P. W. I. Wedanta, W. A. Wijaya, dan L. Jasa, “Analisa Pengaruh Kemiringan Head Dan Variasi Sudut 

Blade Turbin Ulir Terhadap Kinerja PLTMH,” Jurnal SPEKTRUM, Vol. 8, No. 1, pp. 73-84, 2021. 

[38] A. Havendri, Y. Hizhar, dan O. S. Perdana, “Kaji Eksperimental Pengaruh Debit Dan Kemiringan Poros 

Terhadap Daya Mekanik Prototype Turbin Ulir Tipe AH-01 dan AH-02,” Jurnal Sistem Mekanik Dan 

Termal, METAL, Vol. 5, No. 1, pp. 17-22, 2021. 

  


