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Electric potential energy or Kinetic energy produces electrical energy.
The integration of electrical current and potential yields the energy that is
deliverable to the end user via electrical circuitries. There are various
techniques used to produce electric energy. Typically, -electricity is
generated by using fossil fuels or natural gas. However, these resources are
facing the extinction problem. Thus, another established method to generate
electricity is by using water flow pressure in hydroelectric station. This work
presents a model of small electrical generator developed based on the theory
of pressure yielded by water stream. The development of conventional
hydroelectric generator station destroyed the nature environment and caused
the death of animal, especially in the water. Therefore, a turbine in a
spherical shape that is integrated with microcontroller is suggested in this
work with external passage that is attached to the turbine to reduce the
catastrophic effect to the aquamarine and nature. The analysis is conducted
on the different material while designing the basin, size of basin radius and
the structure of model outlet inlet. The results show that the turbine that is
designed by using polyvinyl chloride (PVC) with 10 cm radius produced
higher voltage at 5.8 VV compared to the other types of basin material and
radius.
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1. INTRODUCTION

Electricity is one of the important energies in life. It plays a big role in daily life. Various resources
had been used to produce this energy either via solar panel [1], nuclear [2], hydroelectric [3], petroleum/fossil
fuels [4], ocean wave [5], geothermal source [6], wind turbine [7], and natural gas [8]. The power generating
technique is unalike between each country since they have different supply resources. In developed countries
such as China, India, France, the United State of America, Germany, Canada, and United Kingdom, the wind
system is used as one of the main sources of their electric power.

In Malaysia, electric energy is generated by using fossil fuel, solar panel and water flow pressure in
hydroelectric station [9]. The usage of fossil fuel such as coal and natural gases to produce electricity is
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facing the resource extinction problem. It is difficult to obtain the replacement of this resource. International
Energy Efficiency reported that in 2014 and 2015, fossil fuels generate 80% of the total world primary
energy. It causes the increment of global greenhouse gas (GHG) emission intensely [10]. It is also expected
within these coming 30 years, the fossil fuel combustion will increase the world GHG emission from
54 Gt CO2-eq to 70 Gt CO2-eq [10]. In addition, the cost of the maintenance of this system also getting
higher because of these limitations [11]. Therefore, because of these reasons, the world needs another
resource to obtain electricity energy.

Solar panel is an alternative method to produce electricity [12]-[15]. Though, the operating cost is
higher and require high maintenance. Another technique that is widely used to produce electric energy is by
using hydroelectric generator station. Various techniques are implemented to operate the generator station
such that the optimum energy is produced [16]-[19]. Several aspects of the system need to be considered in
order to allow the maximum output will be produced. Each component of the system will contribute to the
effectiveness of the output. Thus, a proper consideration between each part is essential since the specification
of each component will influence the efficacy of the other part.

The process of generate electricity by using water flow to drive a turbine and produce the powers to
the generators is called as hydroelectric. Electricity in the hydroelectric station is made by generators that are
pushed by water movement. A reservoir to collect water in a river to been pumped is developed with dams
that block a river. When the water is released from the dam, it will be forced down through the pipes by
a high pressure behind the dam and lead to a turbine. This process is called as hydropower. Dam and reservoir
system are the basic concept that is related with conventionally hydroelectricity. Generally, it is a system that
divert water flow to generate power and often can impound water [20]. 16.6% of the world’s total electricity is
generated by hydropower in 2015. 70% of all renewable electricity is also produced by hydropower.
These figures are expected to increase by 3.1% per year until 2050.

Dam is the main part of the hydroelectric power plant. It acts as the water reservoir. Kinetic and
potential energy is yielded by the water flowing in the river. The plant then converts the energy into electric
energy. The basic parts of the power plant are dam, water reservoir, control gates, penstock, water turbine
and generator. The dam should be constructed on a large river which has plentiful quantity of water
throughout of the year. In order to obtain the maximum potential energy from water, the location to build the
dam need to be choosed such that the height of the river is suitable to produce optimum energy. The water is
stored in the water reservoir which is placed behind the dam. It is located higher than the rest of the dam
structure. The control gates which will release and control the flow of water from the reservoir is built on the
inside of the dam. The long pipe that carries the water flowing from the reservoir to the power generation unit
is called as penstock. The power generation unit consists of turbine and generator. The electricity is produced
in the generator. The rotation of the shaft of the water turbines in the generator produce the alternating
current in the coils of the generator. The magnetic field produced by the rotation is then converted into
electricity by electromagnetic field induction. The basic components of hydroelectric power plant are
illustrated in Figure 1.

Hydroelectric Dam

Long Distance
Power Lines

Figure 1. General structure of hydroelectric power plant

TELKOMNIKA Telecommun Comput EI Control, Vol. 20, No. 2, April 2022: 455-461



TELKOMNIKA Telecommun Comput EI Control a 457

Different methods are used to optimize the usage of hydroelectric power plant such that the
maximum energy is produced [21]-[25]. The turbine in the existing power plant caused the death of marine
life because of the shape of the turbine. Therefore, this research proposed a prototype of vortex turbine with
microcontroller and external passage such that it will reduce the death of marine life that is trapped in the
flow of water in the turbine.

Based on thorough literal studies and due to the shortcomings of traditional approaches,
this manuscript reports the outcomes from the development of a miniature generator that can generate
electrical energy by using water flow pressure. A water vortex turbine with microcontroller and external
passage is chosen as the designed structure of the system to minimize the death of the marine life. The
presentation of the designed prototype is evaluated based on the different material used to develop the basin
of the system and the different values of basin radius.

2. RESEARCH METHOD

The prototype development starts with eco-friendly turbine design. The existing turbine in the
system is not friendly to the aquamarine life. The shape of the turbine is easily damage and the flow of water
will be disturbed by the fish stuck in the turbine and reduce the effectiveness of the turbine.
Thus, the spherical turbine design is chosen for this prototype. This pattern is chosen because it has greater
opening and allow the small aqguamarine to pass through it. Figure 2 shows the 3D design of the turbine.

The existing hydroelectrical technology affect our natural source and environment. Dammed
reservoir changes the natural habitat due to the modification of river flow. In order to reduce the side effect of
the designed system on the environment, gravitational vortex plant is introduced in the design of this
prototype since it can create whirlpool of water and use gravity force to increase the speed of water flow.
This type of plant will reduce the cost and the negative impact to the society and expands the manageability
and wellbeing of the water. The gravitational vortex plant is shown in Figure 3.

Figure 2. 3D design of spherical turbine Figure 3. Gravitational vortex plant

In this prototype, the gravitational vortex power plant is designed separately from the original river
flow. Therefore, it will not disturb the natural habit of the aquamarine. Besides, if the power plant break
down or damage, the risk of the flood to the downstream which always happened to the current reservoir can
be reduced.

In order to monitor the efficiency of the power plant such that optimum and maximum electrical
energy could be generated, the designed prototype is integrated with Arduino uno and Arduino nano
microcontroller. The microcontroller is completed with 5 V regulator, burner, oscillator, light emitting diode
(LED) and headers to be connected to the designed system. Infrared sensor is also attached together with the
circuit to detect the speed of the dc motor. Three types of material are chosen to develop the basin part; fully
aluminium plate, combination of plastic and aluminium plate and combination of plastic and polyvinyl
chloride (PVC) pipe. Three different models of prototype are developed by using each of these materials.
The first model is illustrated in Figure 4.

The model of prototype 1 is developed by using fully aluminium plate. This material is chosen since
it is easy to cut and lighter than metal plate. The dimension of the basin is 30 cm radius, 40 cm inlet length,
56 cm width and 5 cm outlet radius. The second model of prototype is designed by using combination of
plastic and aluminium plate. The round shape of the basin is created by using plastic while the basin inlet is
designed by using aluminium plate. The diameter of the basin is 38 cm, 26 cm inlet length, 18 cm width and
the diameter of the outlet is 20 cm. The model of the second prototype is shown in Figure 5.

Prototype of electrical generator development based on water flow pressure (Sahazati Md Rozali)
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Figure 4. Model prototype 1 Figure 5. Model of the second prototype

The third prototype model is designed by using plastic and PVC pipe. The round shape of the basin
is made of plastic and the inlet is made from PVC pipe. The diameter of the basin is 38 c¢m, inlet length
is 30 cm, 16 cm width and the outlet radius is 10 cm. Figure 6 illustrates the third prototype model. For all
these prototype models, the turbine is depicted in Figure 7.

The shaft of the turbine is fully metal covered with PVVC pipe. The PVC is chosen because its dense
characteristic, it is rigid and has good tensile strength compared to other plastic materials. The circuit
diagram of the tachometer is built by using Arduino uno and infrared (IR) sensor is used to detect the speed
of the motor. Stepper motor is chosen to be used in this design since it is flexible in application for a wider
range and provides a constant holding torque without any power is supplied to the motor. The assembled
circuit is illustrated in Figure 8.

Figure 6. The model of prototype 3 Figure 7. The designed Figure 8. The assembled circuit of the
turbine controller

3. RESULTS AND ANALYSIS

Three different prototype models with different materials are developed in this research.
The performance of the designed system is evaluated based on the basin shape, radius of the basin and the
structure model inlet and outlet of the system. The first prototype model which is developed by using fully
aluminium plate fail to tack in shape since the water flow produced high pressure on the system. Thus, the
target to ensure the flow of water in vortex is not properly formed. This is because the high pressure of water
flow exceeded the basin capacity.

The second prototype model is made from the combination of plastic and aluminium plate.
The testing on this model shows that the basin could withstand the pressure from the water flow and form
a perfect vortex. However, the inlet break after a few minutes.
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In the third prototype model, the inlet of the basin is changed into PVC. The inlet of this model
withstands the water pressure successfully compared to the previous two models. Table 1 list down the
voltage produced by stepper motor with different radius of the basin for third prototype model.

Table 1. Outlet radius
Radius (mm) Initial Flow Rate (L/min)  Voltage (V)

10 12.65 1.9
50 12.66 2.6
100 12.66 5.8

Based on Table 1, the 10 mm outlet radius is inefficient to create a perfect water vortex flow form as
the radius is too small. Thus, the voltage produced is too small as well. The increment of outlet radius to
50mm boost the output voltage a bit higher since the radius size allows the streams line of water flow.
A bigger output voltage is produced when the outlet radius is increased to 100 mm. This is because,
the radius size allows the optimum water flow direction in the basin. Therefore, it shows that even though the
structure and material used for the basin is expected good enough to produce high voltage, the parameters of
the basin also play a significant role in order to reach the design objective.

4. CONCLUSION

This research managed to design a prototype of mini electric generator based on the principle of
water flow pressure. In the methodology, a vortex design has been exploited to develop the basin part in
order to reduce the bad effect on aquamarine and nature. Based on the operation of this prototype,
two criterions are chosen to evaluate the performance of the designed system; type of material and radius of
outlet basin. The material chosen is used to create three different structures and model of the basin. The third
prototype model which is the combination of aluminium and PVC is finally chose because of its durability to
the high pressure water flow. Three different values of outlet radius are tested in terms of voltage production.
50 mm outlet radius shows the highest voltage production at 5.8 V from this model compared to the other
two values of radius. The outcome from this manuscript and the effectiveness of the design can be used as
a benchmark to the development of actual design with commercial purposes.

ACKNOWLEDGEMENTS

This project is the pre-requisite to the grading of Bachelor of Electrical Engineering Technology
(Automation and Robotics) in the Faculty of Engineering Technology. This work was supported in part by
the Center for Robotics and Industrial Automation (CeRIA), Universiti Teknikal Malaysia Melaka (UTeM).

REFERENCES

[1] M. R. S. Shaikh, S. B. Waghmare, S. S. Labade, P. V. Fuke, and A. Tekale, “A Review Paper on Electricity Generation from
Solar Energy,” International Journal for Research in Applied Science & Engineering Technology, vol. 5, no. 9, pp. 1884-1889,
2017, doi: 10.22214/ijraset.2017.9272.

[2] D. L. Shawhan and P. D. Picciano, “Costs and benefits of saving unprofitable generators: A simulation case study for US Coal
and Nuclear Power Plant,” Energy Policy, vol. 124, pp. 383-400, 2019, doi: 10.1016/J.ENPOL.2018.07.040.

[3] K. Mallard, L. Garbuio, and V. Debusschere “Towards sustainable business model and sustainable design of a hydro generator
system dedicated to isolated communities,” Procedia CIRP, vol. 90, pp. 251-255, 2020, doi: 10.1016/j.procir.2020.02.004.

[4] A. Khirennas, A.Talha, A. Kaabeche, and Y. Bakelli “Overview of fossil fuel-based hybrid power generation systems within
mini-grids — The experience of storage-less PV system integration into three of the Great Algerian South mini-grids,” Energy
Conversion and Management, vol. 221, pp. 1-16, 2020, doi: 10.1016/j.enconman.2020.113191.

[5] J. Tan, J. Duan, Y. Zhao, B. He, and Q. Tang, “Generators to harvest ocean wave energy through electrokinetic principle,” Nano
Energy, vol. 48, pp. 128-133, 2018, doi: 10.1016/j.nanoen.2018.03.032.

[6] R. Parri, P. Basile, L. Favaro, T. Mazzoni, and S. Orlando “The history of geothermal electric power plants on the Island of
Ischia, Italy,” Geothermics, vol. 89, pp. 1-13, 2021, doi: 10.1016/j.geothermics.2020.101977.

[71 C.-C. Ting and L.-Y. Yeh, “Developing the full-field wind electric generator,” International Journal of Electrical Power and
Energy Systems, vol. 55, no. 5, pp. 420-428, 2014, doi: 10.1016/j.ijepes.2013.09.030.

[8] M. Fernandez, F. D. Munoz, and R. Moreno, “Analysis of imperfect competition in natural gas supply contracts for electric power
generation: A closed-loop approach,” Energy Economics, vol. 87, pp. 1-15, 2020, doi: 10.1016/j.eneco.2020.104717.

[91 R. Ali, 1. Daut, and S. Taib, “A review on existing and future energy sources for electrical power generation in Malaysia,”
Renewable and Sustainable Energy Reviews, vol. 16, no. 6, pp. 4047-4055, 2012, doi: 10.1016/j.rser.2012.03.003.

[10] S. M. Rozali, R. M. Nor, A. C. Amran, and S. M. Saleh, “Design of Mini Generator Based on the Principle of Water Flow
Pressure by Using Vortex Turbine,” International Journal of Innovative Technology and Exploring Engineering, vol. 8, no. 12,
pp. 5875-5878, 2019. [Online]. Available: https://www.ijitee.org/wp-content/uploads/papers/v8i12/L.25951081219.pdf

Prototype of electrical generator development based on water flow pressure (Sahazati Md Rozali)


https://doi.org/10.1016/j.procir.2020.02.004
https://www.sciencedirect.com.libproxy.utem.edu.my/science/article/pii/S0196890420307354
https://www.sciencedirect.com.libproxy.utem.edu.my/science/article/pii/S0196890420307354
https://doi.org/10.1016/j.enconman.2020.113191
https://doi.org/10.1016/j.nanoen.2018.03.032
https://www.sciencedirect.com.libproxy.utem.edu.my/science/article/pii/S0375650520302698
https://www.sciencedirect.com.libproxy.utem.edu.my/science/article/pii/S0375650520302698
https://doi.org/10.1016/j.geothermics.2020.101977
https://www.sciencedirect.com.libproxy.utem.edu.my/science/article/pii/S0142061513004122
https://www.sciencedirect.com.libproxy.utem.edu.my/science/article/pii/S0142061513004122
http://dx.doi.org/10.1016/j.ijepes.2013.09.030
https://www.sciencedirect.com.libproxy.utem.edu.my/science/article/pii/S0140988320300566
https://www.sciencedirect.com.libproxy.utem.edu.my/science/article/pii/S0140988320300566
https://doi.org/10.1016/j.eneco.2020.104717
https://www.sciencedirect.com.libproxy.utem.edu.my/science/article/pii/S1364032112001839
https://doi.org/10.1016/j.rser.2012.03.003

460

a ISSN: 1693-6930

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

A. Roy and M. A. Kabir, “Effect of Inflation, Subsidizing and Market Pricing on the Relative Cost Performance of Solar PV and
Fossil Fuel based Power Sources,” in Proc. 2nd International Conference on the Developments in Renewable Energy Technology,
2012, pp. 1-5.

K. Aganah, J. Chukwuma, and M. Ndoye, “A Review of Off-Frid Plug-and-Play Solar Power Systems: Towards a New “I Better
Pass My Neighbour” Generator,” 2019 IEEE PES/IAS Power Africa, pp.182-186, 2019, doi: 10.1109/PowerAfrica.2019.8928727.
R. Raval and S. Choubey, “Calculation and Modeling of Hybrid Power Generation System Using Solar Energy,” in Proc.
International Conference on Intelligent Sustainable Systems (ICISS 2017), pp 767-772, 2017, doi: 10.1109/1SS1.2017.8389279.
Y. Rahmawati, S. Sendari, W. S. G. Irianto, T. Matsumoto, D. A. Putra, and D. Arengga, “Simulation of a Solar Power System
with Generator Set Backup Source for Hybrid Power System Application,” in Proc. 2019 International Conference on Electrical,
Electronics and Information Engineering (ICEEIE), pp. 43-47, Indonesia, Oct 2019, doi: 10.1109/ICEEIE47180.2019.8981414.
M. A. U. Haq, H. Iram, and A. U. Haq, “Smart Solar AC Generator without Inverter,” in Proc. 2015 Power Generation System
and Renewable Energy Technologies (PGSRET), pp. 1-6, 2015, doi: 10.1109/PGSRET.2015.7312205.

Y. Shi, “Optimization of PID Parameters of Hydroelectric Generator Based on Adaptive Inertia Weight PSO,” in Proc. 2019
IEEE 8th Joint International Information Technology and Artificial Intelligence Conference (ITAIC), pp. 1854-1857, 2019,
doi: 10.1109/ITAIC.2019.8785685.

T. Sun and H. Mi, “Electromagnetic Performance Controlling Using Intelligent Algorithm for Hydroelectric Generator,” in Proc.
2013 International Conference on Mechatronic Sciences, Electric Engineering and Computer(MEC), pp. 231-234, 2013,
doi: 10.1109/MEC.2013.6885078.

K. Azegami, M. Takiguchi, J. Yano, H. Tsutsumi, and T. Masuko, “Maximum Power Point Tracking Control for Small
Hydroelectric Generation,” in Proc. 2018 International Power Electronics Conference (IPEC-Niigata 2018 -ECCE Asia), 2018,
doi: 10.23919/IPEC.2018.8507403.

L. Alberti and O. Bottesi, “Variable Speed Operation of Micro-hydroelectric Power Generators,” in Proc. 2014 Ninth
International ~ Conference on  Ecological Vehicles and Renewable Energies (EVER), pp. 1-6, 2014,
doi: 10.1109/EVER.2014.6844031.

E. Grubert, “Conventional Hydroelectricity and the Future of Energy: Linking National Inventory of Dams and Energy
Information Administration Data to Facilitate Analysis of Hydroelectricity,” The Electricity Journal, vol. 33, no 1, pp. 1-5, 2020,
doi: 10.1016/j.tej.2019.106692.

L. Hasanova, “Compensation of Reactive Power of Squirrel-Cage Asynchronous Generators Used in Wind Power Plants and
Small Hydroelectric Power Stations,” in Proc. 8th IFAC Conference on Technology, Culture and International Stability TECIS,
vol. 51, no. 30, pp. 462-467, 2018, doi: 10.1016/j.ifacol.2018.11.317.

O. Djelailia, M. S. Kelaiaia , H. Labar, S. Necaibia, and F. Merad, “Energy Hybridization Photovoltaic/Diesel Generator/Pump
Storage Hydroelectric Management Based on Online Optimal Fuel Consumption per kWh,” Journal of Sustainable Cities and
Society, vol. 44, pp. 1-15, 2018, doi: 10.1016/j.5cs.2018.09.037.

G. Kahraman and Y. Tasgim, “Research of thermal performance by metallographic investigation of stator winding solder region in
hydroelectric power plants,” Engineering Failure Analysis, vol. 97, pp. 311-321, 2019, doi: 10.1016/j.engfailanal.2019.01.039.

H. Rauf, M. S. Gull, and N. Arshad, “Integrating Floating Solar PV with Hydroelectric Power Plant: Analysis of Ghazi Barotha
Reservoir in Pakistan,” Energy Procedia, vol. 158, pp. 816-821, 2019, doi: 10.1016/j.egypro.2019.01.214.

R. Cazzaniga, M. R.-Clot, P. R.-Clot, and G. M. Tina, “Integration of PV Floating with Hydroelectric Power Plants,” Journal of
Heliyon, vol. 5, no. 6, pp. 1-7, 2019, doi: 10.1016/j.heliyon.2019.e01918.

BIOGRAPHIES OF AUTHORS

. Sahazati Md Rozali & 4 P was born in Melaka on 19th February 1981. She received
her degree in Bachelor of Electrical and Electronic Engineering (Electronic) in 2004 from
Universiti Sains Malaysia. Then she pursued her Master in Electrical Engineering (Control,
Automation & Robotics) in Universiti Teknologi Malaysia on 2006 and Doctor of Philosophy
in Electrical Engineering from the same university in 2014. She is a member of Board of
Engineers Malaysia (BEM) and Malaysian Board of Technologist (MBOT).
Her specialization is in control system, modelling and system identification. She can be
contacted at email: sahazati@utem.edu.my.

Rozilawati Mohd Nor B P was born in Miri, Sarawak on 27th May 1988.
She finished her first degree in Bachelor of Electrical Engineering (Control, Instrumentation
and Automation) on 2011 then completed her Master of Science in Electrical Engineering on
2015 at Universiti Teknikal Malaysia Melaka. Now she is lecturer at Faculty of Electrical and
Electronic Engineering Technology, Universiti Teknikal Malaysia Melaka. Her major field of
study is in control system and most of her publications are in control system design and
application. She is a member of Board of Engineers Malaysia (BEM) and Malaysian Board of
Technologist (MBOT). She can be contacted at email: rozilawati@utem.edu.my.

TELKOMNIKA Telecommun Comput EI Control, Vol. 20, No. 2, April 2022: 455-461


http://dx.doi.org/10.1109/PowerAfrica.2019.8928727
https://doi.org/10.1109/ISS1.2017.8389279
https://doi.org/10.1109/ICEEIE47180.2019.8981414
https://doi.org/10.1109/PGSRET.2015.7312205
https://doi.org/10.1109/ITAIC.2019.8785685
https://doi.org/10.1109/MEC.2013.6885078
https://ieeexplore.ieee.org/author/38558155000
https://ieeexplore.ieee.org/author/37841638800
https://ieeexplore.ieee.org/author/37086491727
https://ieeexplore.ieee.org/author/37086490488
https://ieeexplore.ieee.org/author/37086490498
https://doi.org/10.1109/EVER.2014.6844031
http://dx.doi.org/10.1016/j.tej.2019.106692
https://www.researchgate.net/profile/Kelaiaia-Samira
https://www.researchgate.net/profile/Hocine-Labar
https://www.researchgate.net/profile/Salah-Necaibia
http://dx.doi.org/10.1016/j.scs.2018.09.037
https://doi.org/10.1016/j.engfailanal.2019.01.039
https://doi.org/10.1016/j.egypro.2019.01.214
https://doi.org/10.1016/j.heliyon.2019.e01918
https://orcid.org/0000-0002-9052-6852
https://scholar.google.com.my/citations?hl=en&user=BUUaVPgAAAAJ
https://scopus.com/authid/detail.uri?authorId=26423232600
https://publons.com/researcher/1450430/sahazati-md-rozali
https://orcid.org/0000-0002-5852-0936
https://scholar.google.co.id/citations?user=lf3cWq4AAAAJ&hl=id&oi=sra
https://www.scopus.com/authid/detail.uri?authorId=57205853215
https://publons.com/researcher/3678118/rozilawati-mohd-nor/

TELKOMNIKA Telecommun Comput EI Control a 461

Norfariza Ab Wahab g P finished her first Diploma in Electronic-Mechanical
Engineering in 2007 at Oshima Maritime National College of Technology, Yamaguchi, Japan.
She then pursued her Bachelor of Engineering in Mechanical Engineering and completed her
Master of Science in the same course at Nagaoka University of Technology, Niigata, Japanon
in 2012. She then completed her Ph.D. in Mechanical System Engineering at Tokyo University
of Agricultural and Technology, Tokyo, Japan in 2015. Now she is senior lecturer at Faculty of
Mechanical and Manufacturing Engineering Technology, Universiti Teknikal Malaysia
Melaka. Her major field of study is in manufacturing/machining process, product
development, CAD/CAE. She is a member of Board of Engineers Malaysia (BEM) and
Malaysian Board of Technologist (MBOT) She can be contacted at email:
norfariza@utem.edu.my.

Aliza Che Amran & £ P was born in Kuala Lumpur, Malaysia on 17th April 1980. She
finished her first degree in Bachelor of Electrical and Electronics Engineering (Control,
Instrumentation and Automation) on 2003 at Universiti Teknologi Petronas, Perak. She then
completed her Master of Electrical and Computer Systems Engineering on 2005 at Monash
University, Melbourne. In 2013, she completed her Doctoral studies from Yokohama National
University, Japan on biped robot walking. Now she is a senior lecturer at Faculty of Electrical
and Electronic Engineering Technology, Universiti Teknikal Malaysia Melaka. Her research
work is mainly in control system, robotics, and TVET. She is a member of Board of Engineers
Malaysia (BEM) and Malaysian Board of Technologist (MBOT). She can be contacted at
email: aliza@utem.edu.my.

Saleha Mohamad Saleh © £ P is born on 5th October 1975 at Melaka, Malaysia and
got her first degree in Electrical Engineering (Communication) at Universiti Teknologi MARA
in 2000 followed by Master in Electrical Engineering (Mechatronics and Automatic Control)
in Electrical Engineering at Universiti Teknologi Malaysia on 2006. Her major field of study is
in Control System and Instrumentation. Her previous research includes Implementation of
MRAC, SVMPC and PID Control Based on Direct Digital Control Application for DC
Servomotor, Electromyography Signal Analysis based on Time Frequency Distribution for
Industrial Application, Computer Vision and Digital Signal Processing. Saleha is a member of
Board of Engineer Malaysia (BEM) and Malaysian Board of Technologist (MBOT).
Currently, she is a lecturer at Faculty of Electrical and Electronic Engineering Technology,
Universiti Teknikal Malaysia Melaka. She can be contacted at email: saleha@utem.edu.my.

Muhammad Nizam Kamarudin © £ P was born in Selangor, Malaysia. He received
the B. Eng (Hons.) Electrical from the Universiti Teknologi MARA, Malaysian in 2002, and
M. Sc in Automation and Control from the University of Newcastle Upon Tyne, United
Kingdom in 2007. He received the Doctor of Philosophy in Electrical Engineering from the
Universiti Teknologi Malaysia in 2015. He is currently with the Universiti Teknikal Malaysia
Melaka (UTeM). He is the member of the Board of Engineers, Malaysia and Institute of
Engineers, Malaysia. His research interests include nonlinear controls and robust control
systems. Before joining UTeM, he worked as a Technical Engineer at the Magnetron
Department of Samsung Electronics Malaysia and Suwon, South Korea. He can be contacted
at email: nizamkamarudin@utem.edu.my.

Prototype of electrical generator development based on water flow pressure (Sahazati Md Rozali)


https://orcid.org/0000-0002-1864-2621
https://scholar.google.com/citations?user=wdiEMK0AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57200695854
https://publons.com/researcher/1946220/norfariza-ab-wahab/
https://orcid.org/0000-0001-8071-035X
https://scholar.google.com/citations?user=IVDl_XcAAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57105032900
https://publons.com/researcher/3661889/aliza-che-amran/
https://orcid.org/0000-0001-9610-299X
https://scholar.google.co.id/scholar?hl=id&as_sdt=0,5&q=Saleha+Mohamad+Saleh+&btnG=
https://www.scopus.com/authid/detail.uri?authorId=57208924508
https://publons.com/researcher/4933485/saleha-mohamad-saleh/
https://orcid.org/0000-0003-3476-3746
https://scholar.google.com.my/citations?user=08lxQAMAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=26431397000
https://publons.com/researcher/1543122/muhammad-nizam-kamarudin/

