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Utilization of new renewable energy can be one solution to the limitations of
fossil energy. Ocean wave energy is renewable energy caused by tides, and
this potential can be utilized as a source of electrical energy in Indonesia,
especially East Nusa Tenggara. This ocean wave power plant uses
oscillating water column (OWC) technology. This wave energy is energy
that can be developed and environmentally friendly and available every
time. This paper analyzes the amount of energy produced by ocean waves
using OWC technology in the East Nusa Tenggara. The benefits of this
paper can be used as a reference for planning the construction of a wave
power plant around East Nusa Tenggara. The method used is to measure the
condition of ocean waves for a year and analyze the amount of energy and
electrical power that can be generated by ocean waves with the use of OWC.
The results of the analysis show that the use of ocean wave power plants
with OWC technology in the waters of East Nusa Tenggara can produce the
highest energy of 20,291,728.83 Joules and the lowest is 17,062.62 Joules.
The electrical power generated is between 3,645.45 Watt to
4,274,314.37 Watt, and average of power density by ocean waves using
OWC is 19,021.89 Watt/m?,
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1. INTRODUCTION

East Nusa Tenggara is one of the provinces in Indonesia which is located in East Indonesia. This
area has a structure with many islands, as a place for people to live and now several islands have developed
into tourism areas that are famous in Indonesia and one of the best exotic destinations [1]-[6]. However, the
demand for electrical energy in this area is still limited. This should be a consideration for the government in

providing sufficient electrical energy.

Currently, the state electricity company has distributed electricity through distribution cables from
power plants that use fossil energy [7]. However, for now it is still limited due to the structure of the islands.
This procurement uses very high financing and the lack of feedback from the consumption of electrical
energy provided by state electricity company is still not balanced. The fulfillment of this energy comes
mostly from the burning of fossil fuels that are millions of years old and cannot be renewed and only a small
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part comes from the use of other, more renewable sources [8]-[13]. Seeing the topography of East Nusa
Tenggara which is surrounded by the sea, this type of ocean wave power plant is suitable to be built [10],
[12], [14]. Apart from being environmentally friendly, this type of power plant will not damage the natural
ecosystem during construction and operation, so it will become a famous tourist destination for its natural
beauty [15]-[22].

The tides are a natural phenomenon with the movement of rising and falling sea levels periodically
due to the gravitational force of the Earth and the Moon and the Sun causing an attractive force. Tides and
currents generated by tides are very dominant in the process of circulating water masses in coastal waters. A
movement that has an impact on the movement of water masses and their relationship with the spread of fluid
circulation in a particular container is a lesson from tidal science. The Moon's gravitational force is greater
than that of the Sun. Although the Moon is much smaller than the Sun, the Moon has a force of attraction that
is twice as large as the attraction of the Sun in causing tides because it is closer to Earth. This attraction
produces a gravitational tidal bulge or bulge in the ocean [14], [16], [20], [23].

Currently, many types of technology have been developed in ocean wave power plants, including
buoy-type technology, overtopping devices technology, and oscillating water column (OWC) technology
[20], [24]-[28]. For the East Nusa Tenggara region itself, the suitable technology to be developed is ocean
wave power plant with OWC technology. This is because OWC technology is very suitable to be built in
areas with sloping seabed topography, has a constant sea wave height, and does not require a large
construction area [16]-[18], [20]-[23], [29]-[35].

Utilization of this ocean wave energy in East Nusa Tenggara as a new renewable energy can be one
solution to the limitations of fossil energy. Theoretical planning and analysis of the electrical power that can
be generated will be a good consideration. It is hoped that the results of this study can be a reference for
planning the construction of a sea wave power plant in the East Nusa Tenggara area, so that later it will be
able to generate electricity to serve consumers in East Nusa Tenggara.

2. METHOD

This research was conducted around the waters of East Nusa Tenggara, with data collection
coordinates 10°12'57.99" S/S-123°31'21.63" T/E. Data collection is carried out for a year from
January 1, 2021 - December 2021. The data taken are the height of the tide, wind speed, and wind direction
angle. Tides are carried out for 24 hours.

The main thing in utilizing this ocean wave is the availability of ocean waves that can be used as
power generation energy. The energy of ocean waves can be known by adding up the kinetic energy and
potential energy produced by the waves. Ocean wave potential energy is the energy generated by the relative
position or configuration of ocean waves in a physical system. The kinetic energy of ocean waves is part of
the energy associated with the motion of ocean waves. The amount of potential and kinetic energy of ocean
waves can be calculated by (1) and (2). After the potential and kinetic energy is obtained, it can be seen that
the energy of ocean waves is produced for more than 1 period by (3). From (3), it can be calculated the
magnitude of energy density (Ewp), electrical power (Pw), and power density (Pwp) produced by ocean
waves using (4), (5), and (6). Energy density is the amount of energy density produced by ocean waves per 1
unit surface area. Wave power is the amount of electrical power that can be generated by ocean waves. The p
value is the density of seawater with a value of 1030 kg/m?, w is the area of the measurement boundary with
a value of 35 m, g is gravity with a value of 9.8 m/s2.

P.E = - wpga?A (Joule) 1)
K.E = 1 wpga? (Joule) )
Ey = P.E + K.E (Joule) 3)
Ewp = ; wpga’ (//m?) (4)
Py = 22 (Watt) (5)
Py = 2 (W/m?) (©)
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The period and wavelength of the ocean will determine the amount of energy that can be generated.
The wave parameters generated by the generation of ocean waves by the wind include the height of the ocean
waves, the length of the ocean waves, and the period of the ocean waves. Ocean waves are influenced by the
period of arrival of the waves. The period of arrival of the waves can be calculated by (7). The length of the
ocean waves can be predicted using the Wilson formulation method, with (8).

T = 3.55VH) (7

1 =T(gH): ®)

3. RESULTS AND DISCUSSION

The measurement results obtained for the location of the oscillating water column technology design
can be seen in Table 1. The lowest sea wave height measurement is 0.1 m and the largest is 3.4 m, with an
average wind speed of 4.5 m/s, and a wind direction between 119.5° to 269.7°. Annual wind rose, distribution
of wind direction, and distribution of wind speed classes for the East Nusa Tenggara area can be seen in
Figures 1, 2 and 3. The results of these measurements will be taken into consideration for OWC. The height
of the ocean waves will determine the amount of potential electrical energy, and wind directions will
determine the direction and shape of the ocean waves.

Table 1. Environmental measurement for wave power plant installation with OWC technology period
January — December 2021
Tide Height (m)

Month Minimum  Maximum  Average Wind Speed (m/s)  Wind Direction Degree
1 0.2 3.2 18 4.3 269.7
2 0.2 31 1.8 55 266.8
3 0.2 33 1.8 33 243.0
4 0.1 34 18 4.8 174.8
5 0.1 33 1.8 54 1195
6 0.1 3.2 1.7 4.8 133.3
7 0.2 3.2 18 57 136.5
8 0.3 3.2 1.8 55 131.6
9 0.4 3.2 1.8 4.9 136.6
10 0.2 33 1.8 3.7 189.3
11 0.1 3.2 1.8 23 195.0
12 0.1 3.3 1.8 3.8 251.6
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Figure 1. Annual wind rose in East Nusa Tenggara
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Figure 2. Distribution of wind direction in East Nusa Tenggara
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Figure 3. Distribution of wind speed classes in East Nusa Tenggara

From the results of Table 1, it can then be calculated the potential energy of ocean waves (E.P), the
kinetic energy of ocean waves (K.E), ocean wave energy (Ew), density energy (Ewp), electric power (Pw),
power density (Pwp), period and wavelength using the formula 1-8. The p value is the density of seawater
with a value of 1030 kg/m?, w is the area of the measurement boundary with a value of 35 m, g is gravity
with a value of 9.8 m/s2. The results for January can be seen in the following description, while the results of
the analysis for other months can be seen in Tables 2 and 3.

January 2021, lowest wave height: 0.2 m

1
P.E= 7 wpga?l (Joule)

2

1 0.2
P.E = 7 (35)(1030) (7) (19.8)
P.E = 34,955.87 joule

1
K.E= " wpga?A (Joule)

2

KE= = (35)(1030) (E> (19.8)
E= > .

K.E = 34,955.87 Joule
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Ey=P.E+K.E
Ey = 34,955.87 Joule + 34,955.87 Joule

Ey = 69,911.74 Joule
E
P, = ?W (Watt)

69,911.74 Joule
Pw = 4.7 second (Watt)

Py = 14,758.19 Watt

January 2021, highest wave height: 3.2 m

1
P.E= 7 wpga?A (Joule)

PE—l 35)(1030 3'22198
B = (35)1030) (55) (198)

P.E = 8,948,702.89 Joule

1
K.E= 7 wpga?A (Joule)

2

KE= = (35)(1030) (£> (19.8)
E= > .

K.E = 8,948,702.89 Joule
Ew=P.E+K.E
Ey = 8,948,702.89 Joule + 8,948,702.89 Joule

Ey = 17,897,405.78 Joule
E
P, = TW (Watt)

17,897,405.78 Joule
Pw = 4.7 second (Watt)

Py, = 3,778,096.44 Watt

From Tables 2 and 3 it can be seen that the wave height is proportional to the amount of power
generated. The higher the wave, the more power it produces. The electrical power generated is between
3,645.45 Watt to 4,274,314.37 Watt with a height of 0.1 m to 3.4 m, and average of power density by ocean
waves using OWC is 19,021.89 Watt/m2. These results indicate that the potential for wave energy in East
Nusa Tenggara with the use of OWC technology can be developed and utilized as a source of electrical
energy. This potential can still be reviewed because there are still many locations that have not been
measured. The advantages of this system if it can be utilized are that energy can be obtained for free, does not
require fuel, does not produce waste and is environmentally friendly, easy to operate, has low operating costs,
and produces adequate energy. Even so, the use of this energy still depends on the presence of waves, so this
generator cannot be used for sure. Therefore, it is necessary to find a location that is suitable for large and
consistent wave conditions, and requires a reliable conversion tool that is able to withstand harsh marine
environmental conditions caused by high levels of corrosion and strong ocean currents. The development and
utilization of this technology will also indirectly help the limited energy in East Nusa Tenggara and as a form
of support for the Blue Economy policy set in Indonesia and the Ministry of Marine Affairs and Fisheries.
Figure 4 is a form of utilizing ocean waves for electrical energy with OWC technology.
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Table 2. Potential of ocean wave energy in the East Nusa Tenggara

P.E (Joule K.E (Joule Ew (Joule
Month Min ( )Max Min ( ?\/Iax Min ( )Max Ewo (Joule/m?)
1 34,955.87 8,948,702.89 34,955.87 8,948,702.89 69,911.74  17,897,405.78 453,977.65
2 35,370.88 8,497,854.20 35,370.88 8,497,854.20 70,741.76  16,995,708.40 426,156.06
3 35,304.16 9,611,558.34 35,304.16 9,611,558.34 70,608.33  19,223,116.68 482,682.46
4 8,776.70 10,145,864.42 8,776.70 10,145,864.42  17,553.40  20,291,728.83 510,945.66
5 8,588.57 9,352,951.39 8,588.57 9,352,951.39 17,177.14  18,705,902.78 481,357.63
6 8,531.31 8,736,063.12 8,531.31 8,736,063.12 17,062.62  17,472,126.24 452,652.81
7 34,544.25 8,843,328.67 34,544.25 8,843,328.67 69,088.51  17,686,657.35 453,977.65
8 78,152.02 8,891,962.93 78,152.02 8,891,962.93  156,304.04 17,783,925.86 456,185.71
9 144,484.27  9,246,992.99  144,484.27  9,246,992.99  288,968.53 18,493,985.98 459,277.00
10 35,399.15 9,637,419.03 35,399.15 9,637,419.03 70,798.30  19,274,838.07 482,682.46
11 8,825.78 9,037,595.50 8,825.78 9,037,595.50 17,651.55 18,075,191.00 452,652.81
12 8,675.64 9,447,773.94 8,675.64 9,447,773.94 17,351.28  18,895,547.87 481,357.63
Table 3. Potential electrical power from ocean waves in East Nusa Tenggara

Month Min Pw (Watt)MaX Pwo (Watt/m?) Month . PW (V'\\/Ilzg) PWD (Watt/m?)

1 14,758.19  3,778,096.44 18,951.57 7 14,671.04  3,755,786.34 18,398.58

2 14,845.54  3,566,640.60 19,519.09 8 33,100.49  3,766,099.73 18,652.58

3 14,831.53 4,037,884.20 19,427.17 9 60,008.57  3,840,548.55 20,570.57

4 3,697.50 4,274,314.37 19,156.79 10 14,851.47 4,043,312.68 19,558.11

5 3,657.66  3,983,192.50 18,146.66 11 3,707.83  3,796,815.07 19,425.72

6 3,645.45  3,732,938.86 17,845.73 12 3,676.16  4,003,332.88 18,610.11
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Figure 4. Utilization of ocean waves for electrical energy with OWC technology

4. CONCLUSION

The results of the analysis show that the use of ocean wave power plants with OWC technology in
the waters of East Nusa Tenggara can produce the highest energy of 20,291,728.83 Joules and the lowest is
17,062.62 Joules. The electrical power generated is between 3,645.45 Watt to 4,274,314.37 Watt, and
average of power density by ocean waves using OWC is 19,021.89 Watt/m?2. Based on these results, the
development of the use of OWC as a device that produces energy in the form of electricity and is obtained
from waves or tides in the sea can be developed in East Nusa Tenggara. This can be considered by the central
and regional governments in utilizing renewable energy in East Nusa Tenggara.

ACKNOWLEDGEMENTS
Thank you to the Marine and Fisheries Polytechnic of Kupang and the Indonesian Navy's Center for
Hydrography and Oceanography.

Int J Pow Elec & Dri Syst, Vol. 14, No. 1, Month 2023: 525-532



Int J Pow Elec & Dri Syst ISSN: 2088-8694 a 531

REFERENCES

[1]

[2]
B3]

[4]

[5]

[6]
[71
(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

[20]

[21]
[22]

[23]

[24]
[25]
[26]
[27]
[28]

[29]

L. Y. Laurentius, H. Hartono, and S. A. Situmorang, “Analysis of local data management capability in regional ecotourism
development program in Indonesia (Case Study in Labuan Bajo),” Paldrch’s Journal of Archaeology of Egypt / Egyptology, vol.
17, no. 10, pp. 929-937, 2021.

D. M. Bessie, J. N. Schaduw, E. Reppie, and M. T. Lasut, “Community structure of mangrove at Marine Tourism Park of Kupang
Bay, East Nusa Tenggara,” Aquatic Science & Management, 2013, pp. 3-9, 2013, doi: 10.35800/jasm.0.0.2013.2270.

A. Tussadiah, A. S. Sujiwo, I. Andesta, and W. Daeli, “Assessment of coastal ecosystem services and its condition for policy
management plan in East Nusa Tenggara, Indonesia,” Regional Studies in Marine Science, vol. 47, 2021, doi:
10.1016/j.rsma.2021.101941.

E. Poedjirahajoe and J. Matatula, “The physiochemical condition of mangrove ecosystems in the coastal district of Sulamo,
Kupang, East Nusa Tenggara, Indonesia,” Jurnal Managemen Hutan Tropika, vol. 25, no. 3, pp. 173-184, 2019, doi:
10.7226/jtfm.25.3.173.

J. Matatula, E. Poedjirahajoe, S. Pudyatmoko, and R. Sadono, “Spatial distribution of salinity, mud thickness and slope along
mangrove ecosystem of the coast of Kupang District, east nusa Tenggara, Indonesia,” Biodiversitas, vol. 20, no. 6, pp. 1624-1632,
2019, doi: 10.13057/biodiv/d200619.

A. L. Kangkan, Marsoedi, B. Semedi, and G. Bintoro, “Management and sustainability of the kupang bay coastal zone resources,
East Nusa Tenggara Province, Indonesia,” AACL Bioflux, vol. 10, no. 4, pp. 805-813, 2017.

W. A. Nugroho and B. Sudiarto, “Performance evaluation of 5 MW Solar PV Power Plant in Kupang,” 0P Conference Series:
Materials Science and Engineering, vol. 1098, no. 4, pp. 1-7, 2021, doi: 10.1088/1757-899x/1098/4/042069.

H. Ajiwibowo, K. S. Lodiwa, M. B. Pratama, and A. Wurjanto, “Field measurement and numerical modeling of tidal current in
larantuka strait for renewable energy utilization,” International Journal of GEOMATE, vol. 13, no. 39, pp. 124-131, 2017, doi:
10.21660/2017.39.98548.

F. J. Likadja and S. Tena, “Implementation of energy diversification policy to fulfill electricity needs and its impact in
environmental quality improvement on Sumba Island East Nusa Tenggara,” International Journal of Science and Research, vol.
7, no. 11, pp. 588-595, 2018, doi: 10.21275/ART20192676.

L. O. R. N. Prakasa, H. Sholichah and T. Wikaningrum, “WOTEC technology as the potential renewable energy: literature study
in East Nusa Tenggara,” International Conference on Sustainable Engineering and Creative Computing (ICSECC), 2019, pp. 83-
88, doi: 10.1109/ICSECC.2019.8907056.

P. Ediatmaja, P. S. Darmanto, and D. T. Maulana, “Performance evaluation of geothermal power production using EES (Case
Study Ulumbu Geothermal Power Production Unit 4 East Nusa Tenggara, Indonesia),” I0OP Conference Series: Earth and
Environmental Science, 2021, vol. 732, no. 1, pp. 1-16, doi: 10.1088/1755-1315/732/1/012017.

M. Widyartono and R. Rahmadian, “OTEC potential of East Nusa Tenggara Province in Indonesia,” IOP Conference Series:
Materials Science and Engineering, 2018, vol. 336, no. 1, pp. 1-6, doi: 10.1088/1757-899X/336/1/012005.

I. M. A. Nugraha, F. Luthfiani, G. Sotyaramadhani, A. Widagdo, and I. G. M. N. Desnanjaya, “Technical-economical assessment
of solar PV systems on small-scale fishing vessels,” International Journal of Power Electronics and Drive Systems, vol. 13, no. 2,
pp. 1150-1157, 2022, doi: 10.11591/ijpeds.v13.i2.pp1150-1157.

I. M. A. Nugraha, F. Luthfiani, G. Sotyaramadhani, A. Widagdo, and I. G. M. N. Desnanjaya, “Technical-economical assessment
of solar PV systems on small-scale fishing vessels,” International Journal of Power Electronics and Drive Systems, vol. 13, no. 2,
pp. 1150-1157, 2022, doi: 10.11591/ijpeds.v13.i2.pp1150-1157.

I. Alifdini, N. A. P. Iskandar, A. W. Nugraha, D. N. Sugianto, A. Wirasatriya, and A. B. Widodo, “Analysis of ocean waves in 3
sites potential areas for renewable energy development in Indonesia,” Ocean Engineering, vol. 165, pp. 34-42, 2018, doi:
10.1016/j.oceaneng.2018.07.013.

D. N. Sugianto, Purwanto, G. Handoyo, I. B. Prasetyawan, Hariyadi, and 1. Alifdini, “Identification of wave energy potential in
Sungai Suci Beach Bengkulu Indonesia,” ARPN Journal of Engineering and Applied Sciences, vol. 12, no. 17, 2017.

Z. Zhou, S. Ke, R. Wang, R. Mayon, and D. Ning, “Hydrodynamic investigation on a land-fixed OWC wave energy device under
irregular waves,” Applied Sciences, vol. 12, no. 6, 2022, doi: 10.3390/app12062855.

A. T. Kurniawan, A. Budiman, R. Budiarto, and R. B. Prasetyo, “Wave energy potential using OWC (oscillating water column)
system at Pantai Baron, Gunung Kidul, DI Yogyakarta, Indonesia,” Journal of Advanced Research in Fluid Mechanics and
Thermal Sciences, vol. 92, no. 2, pp. 191-201, 2022, doi: 10.37934/arfmts.92.2.191201.

Y. Zhou, D. Ning, D. Liang, and D. Qiao, “Nonlinear wave loads on an offshore oscillating-water-column wave energy converter
array,” Applied Ocean Research, vol. 118, 2022, doi: 10.1016/j.apor.2021.103003.

N. P. Juan, V. N. Valdecantos, M. D. Esteban, and J. S. L. Gutiérrez, “Review of the influence of oceanographic and geometric
parameters on oscillating water columns,” Journal of Marine Science and Engineering, vol. 10, no. 2, 2022, doi:
10.3390/jmse10020226.

M. S. Nejad and A. H. Nikseresht, “A comprehensive investigation of a hybrid wave energy converter including oscillating water
column and horizontal floating cylinder,” Energy, vol. 243, 2022, doi: 10.1016/j.energy.2021.122763.

C. Wang and Y. Zhang, “Hydrodynamic performance of an offshore Oscillating Water Column device mounted over an immersed
horizontal plate: A numerical study,” Energy, vol. 222, 2021, doi: 10.1016/j.energy.2021.119964.

A. T. Kurniawan, R. Budiarto, R. B. Prasetyo and A. Budiman, “Selecting an ideal site for oscillating-water-column (OWC) wave
energy converter for hydrogen production in the Southern Coast of Yogyakarta, Indonesia,” 1st International Conference on
Information Technology, Advanced Mechanical and Electrical Engineering (ICITAMEE), 2020, pp. 35-40, doi:
10.1109/ICITAMEES50454.2020.9398402.

D. N. Sugianto et al., “Wave energy reviews in Indonesia,” International Journal of Mechanical Engineering and Technology,
vol. 8, no. 10, pp. 448-459, 2017.

A. Ribal, A. V. Babanin, S. Zieger, and Q. Liu, “A high-resolution wave energy resource assessment of Indonesia,” Reneweble
Energy, vol. 160, pp. 1349-1363, 2020, doi: 10.1016/j.renene.2020.06.017.

M. Zikra, “Preliminary assessment of wave energy potential around Indonesia Sea,” Applied Mechanics and Materials, vol. 862,
pp. 55-60, 2017, doi: 10.4028/www.scientific.net/amm.862.55.

Irhas and R. Suryaningsih, “Study on wave energy into electricity in the south coast of yogyakarta, Indonesia,” Energy Procedia,
vol. 47, pp. 149-155, 2014, doi: 10.1016/j.egypro.2014.01.208.

A. M. Rizal and N. S. Ningsih, “Ocean wave energy potential along the west coast of the Sumatra Island, Indonesia,” Journal of
Ocean Engineering and Marine Energy, vol. 6, pp. 137-154, 2020, doi: 10.1007/s40722-020-00164-w.

A. Celik and A. Altunkaynak, “Experimental investigations on the performance of a fixed-oscillating water column type wave
energy converter,” Energy, vol. 188, 2019, doi: 10.1016/j.energy.2019.116071.

Analysis of oscillating water column technology in East Nusa Tenggara Indonesia (I Made Aditya Nugraha)



532

a ISSN: 2088-8694

[30] N. Delmonte, D. Barater, F. Giuliani, P. Cova and G. Buticchi, “Review of oscillating water column converters,” |IEEE
Transactions on Industry Applications, vol. 52, no. 2, pp. 1698-1710, 2016, doi: 10.1109/T1A.2015.2490629.

[31] Y. A. Rahman and Setiyawan, “The potential of conversion of sea wave energy to electric energy: the performance of Central
Sulawesi West Sea using Oscillating Water Column Technology,” IOP Conference Series: Earth and Environmental Science,
2021, vol. 926, no. 1, pp. 1-8, doi: 10.1088/1755-1315/926/1/012073.

[32] P. Mohapatra, A. Bhattacharyya, and T. Sahoo, “Performance of a floating oscillating water column wave energy converter over a
sloping bed,” Ships and Offshore Structures, vol. 16, no. 6, pp. 659-669, 2021, doi: 10.1080/17445302.2020.1772665.

[33] E. M. Lépez, A. Mofiino, R. J. Bergillos, M. Clavero, and M. O. Sanchez, “Oscillating water column performance under the
influence of storm development,” Energy, vol. 166, pp. 765-774, 2019, doi: 10.1016/j.energy.2018.10.108.

[34] S. Zheng et al., “Hydrodynamic performance of a multi-oscillating water column (OWC) platform,” Applied Ocean Research,
vol. 99, 2020, doi: 10.1016/j.apor.2020.102168.

[35] A.F.Aliand S. Hadi, “Feasibility study on wave energy power plant with oscillating water column system in Bawean Island Seas
Indonesia,” AIP Conference Proceedings, 2016, vol. 1717, doi: 10.1063/1.4943441.

BIOGRAPHIES OF AUTHORS

I Made Aditya Nugraha 4 B3 2 is a lecturer at the Marine and Fisheries Polytechnic of
Kupang. He has been a lecturer since 2016 until now. Currently working at the Ministry of
Marine Affairs and Fisheries of the Republic of Indonesia. He obtained a bachelor's degree in
2011 and a master's degree in 2013 at Udayana University Bali in the field of electric power
systems and energy management. He also served on the editorial board of the journals on
Resistor (Computer Systems Engineering) and Megaptera. He is interested in research related
to renewable energy, power systems, control systems, and microcontroller. He can be
contacted at email: imdadityanugraha@gmail.com.

I Gusti Made Ngurah Desnanjaya £ B8 2 | Gusti Made Ngurah Desnanjaya was born
on December 20, 1988, currently a Lecturer in the Institute of Business and Technology
Indonesia and majoring in Embedded Systems, Microcontrollers, Control Systems, Internet of
Things, and Renewable Energy. He obtained a bachelor's degree in 2011, a master's degree in
2013, and a professional engineer degree in 2021 from Udayana University, Bali. He can be
contacted at email: ngurah.desnanjaya@gmail.com.

Jhon Septin Mourisdo Siregar Bl 2 is a lecturer at the Marine and Fisheries
Polytechnic of Kupang. He has been a lecturer since 2017 until now. Currently working at the
Ministry of Marine Affairs and Fisheries of the Republic of Indonesia. He obtained a
bachelor's degree in 2012 from Hasanuddin University, Makassar and a master's degree in
2016 at IPB University, Bogor in the field of coastal and marine resource management. He can
be contacted at email: jhonseptin@rocketmail.com.

Lebrina Ivantry Boikh g B Lebrina Ivantry Boikh is a lecturer at the Water
Resources Management, Nusa Cendana University. Obtained a bachelor's degree in 2010 at
Artha Wacana Christian University, Kupang and a master's degree in 2013 at Diponegoro
University, Semarang in the Field of science Management of coastal and marine resources.
She can be contacted at email: rini.boikh88@gmail.com.

Int J Pow Elec & Dri Syst, Vol. 14, No. 1, Month 2023: 525-532


https://orcid.org/0000-0001-6128-3022
https://scholar.google.com/citations?user=UApGT4gAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57216682936
https://www.webofscience.com/wos/author/record/2303824
https://orcid.org/0000-0002-8811-6395
https://scholar.google.com/citations?user=0iyhTDsAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57216333300
https://www.webofscience.com/wos/author/record/2183865
https://orcid.org/0000-0002-8100-1237
https://scholar.google.com/citations?hl=en&authuser=1&user=_IuqZBMAAAAJ#d=gs_hdr_drw&t=1669631483908
https://www.webofscience.com/wos/author/record/HGB-1364-2022
https://orcid.org/0000-0003-2660-8981
https://scholar.google.com/citations?user=uuGDqi4AAAAJ&hl=id&scioq=Identification+of+wave+energy+potential+in+Sungai+Suci+Beach+Bengkulu+Indonesia&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57221473272
https://www.webofscience.com/wos/author/record/CAF-7537-2022

