
 

  

Faculty of Engineering 
 

SECOND ALTERNATIVE ENERGY STORAGE 

 

Gibson Conelly Phang 

 

 

 

Bachelor of Engineering (Hons) 

In Electronics (Computer) 

2019 



UNIVERSITI MALAYSL.<\ SARAWAK 

Grade: ---'A -___'--'-_
Please t ick ('I) 

Fina l Year Project Report 
 o 
Masters D 
PhD D 

DECLARATION OF ORIGINAL WORK 

This decla ration is made on th e ....Itt...... day of JUNE 201 9. 

Stud en t's Declaration : 

[ GIBSON CONELLY PHANG (5052 1), FACULTY OF ENGINEERING hereby declare that the 
work entitled SECOND ALTERNATIVE ENERGY STORAGE is my original work. [ have not copied 
from any other students' work or from any other sources except where due refere nce or 
ack nowledgement is made explicitly in the tex t. nor has any part been written for me by another 
perso n. 

Cwt· 
GIBSON CO NELLY PHANG (5052 1) 

Su pervisor's Declaration: 

I PROF. MADYA DR. THELAHA HJ . MASRI hereby certifies that the work entitled SECOND 
ALTERNATIVE ENERGY STORAGE was prepared by the above named student, and was submitted 
to th e "FACULTY" as a * par tial/full fulfillment for the conferment of BACHELOR OF 
ENGINEERING (HONS) IN ELECTRONICS (COMPUTER). and the aforementioned work, to the 
best of my know ledge, is the sa id student's work. 

Date subm itted 

Received for exa minatio n by: Date: 
(PROF lvlADYA D 



I declare that Proj ect/Thesis is class ifi ed as (Please tick ('1)): 

o CONFIDENTIAL (Contains confidential information under the Official Secret Act 1972) * 
DRESTRICTED (Conta ins restricted information as specified by the organization where 

resea rch was done) * 
[ZJOPEN ACCESS 

Validation of Projecttrhesis 

I therefore duly affirmed with free consent and willingness declare that this said ProjectlThesis shall 
be placed officially in the Centre for Academic Information Services with the abiding interest and 
rights as follows: 

• 	 This Project/Thesis is the sole lega l property ofUniversiti Ma laysia Sarawak (UNIMAS). 

• 	 The Centre for Academic Information Services has the lawful right to make copies for the 
purpose of academ ic and research only and not for other purpose. 

• 	 The Ce ntre for Academic I nformation Services has th e la wful right to digita lize the content 

for the Local Co ntent Database. 

• 	 The Centre for Academic Informat ion Servic es has the lawful right to make copies of the 

Project/Thesi s for academic excha nge betwee n Higher Learning Ins titute. 

• 	 No dispute or any claim shall a rise from the student itself neither third party on this 

Project/Thesis once it becomes the sole property of U N 1MAS. 

• 	 This Project/Thesis or any mate rial , data and informatio n related to it sha ll not be 

distributed, published or disclosed to any party by the s tudent except with U NIIVIAS 

permission. 

Student signature ___ W_-L_'_____ Su pervisor signature: 

(Date) \4\bl~ 1'1 

Cmrent Address: 

Notes: * If the ProJectrrhesis is CONFIDENTIAL or RESTRICTED, please attach together as 
annexure a letter from the organization with the pe riod and reaso ns of confidentiali ty a nd 
restriction. 

[The instrument is duly prepared by The Centre for Academic Informa tion Services] 



 

 

SECOND ALTERNATIVE ENERGY STORAGE 

 

 

 

GIBSON CONELLY PHANG 

 

 

 

A final year project report submitted in partial fulfilment of  

the requirement for the degree of  

Bachelor of Engineering (Hons) In Electronics (Computer) 

 

 

 

 

 

 

 

 

 

 

 

Faculty of Engineering 

Universiti Malaysia Sarawak  

 

2019 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To my beloved family and friends.



i 

 

ACKNOWLEDGEMENT 
 

 

I would like to express my heartfelt gratitude to God for the good health and positive vibes 

that have given me this valuable opportunity to have my final year of study. It is a successful one 

that I have accomplished my previous semesters for 3 years. Everything done very well during my 

study in UNIMAS and I am very fortunate to be blessed with His guidance.  

I also would like to give big thanks to my noble supervisor, also one of my lecturer 

Professor Madya Dr. Thelaha Hj. Masri for the valuable guidance and advice before and 

throughout the implementation of this work. His concern and motivation towards me help me 

through my rough time. He is such an inspiration to me. 

Not to forget all the staff and the management of UNIMAS that involved directly or 

indirectly, I would like to give a big thanks for their time and energy used to provide the facilities 

for me to complete my final year project. The good services providing by them have helped me a 

lot to make this work a success.  

My expression of gratitude to my most wonderful parents for their support, concern and 

motivation throughout the final year project. It is indeed a rough situation when I could not adapt 

a stressful and tired situation. However, with their supportive advice and motivation, as well as 

their positive thoughts, I can cope with the environment slowly. 

Finally, a token of appreciation to my friends who comforts me through my hardships 

during my final year project. Their supportive advice gave me an inspiration to never give up in 

any challenges we faced. They showed me a great teamwork during discussion and report writing.  

Sharing our happy moment and hardships could ease our burden together. 

 

 

 



ii 

 

ABSTRACT 
 

 

The main purpose of this final year project is to study the process flow micro hydro system. 

Micro hydro system is primarily a system that uses natural water flow to generate electrical power. 

There is a waste of energy due to the excess of electrical power generated and a smaller amount of 

energy consumption. A project was carried out to design and simulate an energy storage system 

for micro hydro system to reduce the amount of energy wasted. The micro hydro system's 

powerhouse is a place where electrical energy was created via a turbine. There is an electronic load 

controller unit that acts as a controller to manage the electrical power generated by the system. The 

electrical power will divert to the main load assisted by the electronic load controller. The 

excessive electrical power produced will be channelled to the dummy load. Nonetheless, the 

electrical power that was channelled to the dummy load will usually be wasted or burned once 

there is zero power consumption. Therefore, this project will design and manufacture additional 

circuits in electronic load controller unit that can channel excess power to the second dummy load 

(energy storage) to meet the generated electrical power rather than redirect to dummy load and 

will be wasted. The excess energy can be used to pull a load, charge a battery, and heat up water. 

The gravitational energy of the load can be used to regenerate electricity, the battery can be used 

in the future and the hot clean water can be used for other purposes. 
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ABSTRAK 
 

 

Tujuan utama projek tahun akhir ini adalah untuk mengkaji proses sistem mikro hidro. 

Sistem mikro hidro adalah sistem yang menggunakan aliran air semula jadi untuk menjana kuasa 

elektrik. Terdapat pembaziran tenaga berlaku kerana penghasilan kuasa elektrik yang lebihan dan 

penggunaan tenaga yang lebih kecil. Sebuah projek telah dijalankan untuk merekabentuk dan 

mensimulasikan sistem penyimpanan tenaga untuk sistem mikro hidro bagi mengurangkan jumlah 

sisa tenaga yang terbuang. Rumah kuasa system mikro hidro adalah tempat di mana tenaga elektrik 

dihasilkan melalui turbin. Terdapat unit pengawal beban elektronik yang berfungsi untuk 

mengawal dan menguruskan kuasa elektrik yang dihasilkan oleh sistem. Kuasa elektrik akan 

dialihkan ke beban utama yang dibantu oleh pengawal beban elektronik. Kuasa elektrik yang 

berlebihan yang dihasilkan akan disalurkan kepada beban dummy. Walau bagaimanapun, kuasa 

elektrik yang disalurkan kepada beban dummy biasanya akan sia-sia atau dibakar sebaik sahaja 

tiada penggunaan kuasa. Oleh itu, projek ini akan merekabentuk dan mengeluarkan litar tambahan 

untuk unit pengawal beban elektronik yang boleh menyalurkan lebihan kuasa kepada beban 

dummy kedua (simpanan tenaga) untuk memenuhi kuasa elektrik yang dihasilkan dan bukannya 

mengalihkan kepada beban dummy dan akan dibazirkan. Tenaga yang berlebihan boleh digunakan 

untuk menarik beban, mengecaskan bateri, dan memanaskan air. Tenaga graviti beban boleh 

digunakan untuk menjana semula tenaga elektrik, bateri boleh digunakan pada masa akan datang 

dan air bersih yang panas dapat digunakan untuk tujuan lain. 

 

 

 

 

 



iv 

 

TABLE OF CONTENTS 
 

ACKNOWLEDGEMENT i 

ABSTRACT ii 

ABSTRAK iii 

TABLE OF CONTENTS iv 

LIST OF FIGURES vi 

LIST OF TABLES ix 

 

CHAPTER 1    INTRODUCTION 1 

1.1 Introduction 1 

1.2 Project Background 1 

1.3 Problem Statement 3 

1.4 Objectives 4 

1.5 Scope of Work 4 

1.6 Report Outlines 5 

CHAPTER 2    LITERATURE REVIEW 6 

2.1 Introduction 6 

2.2 Micro Hydropower System 6 

2.2.1 Civil Components in Micro Hydro System 8 

2.2.2 Mechanical Components in Micro Hydro System 11 

2.2.3 Electrical Components in Micro Hydro System 12 

2.3 Electronic Load Controller (ELC) 16 

2.4 Energy Storage 18 

2.4.1 Gravity energy storage 18 



v 

 

2.4.2 Batteries 20 

2.5 Dummy Load 21 

2.6 Report Outlines 21 

CHAPTER 3    METHODOLOGY 22 

3.1 Introduction 22 

3.2 The Working Principle of Micro Hydro System Components 22 

3.2.1 Overview of Main Micro Hydro System Component 23 

3.3 Designing the Controlling Unit 26 

3.3.1 Flow Chart of The Alternative Energy Storage System 27 

3.4 Fabrication of The Working Model 29 

3.4.1 List of Components 30 

3.4.2 The Connection of The Alternative Energy Storage System 35 

3.5 Development Tool 48 

3.6 The Gantt Chart for Conducting This Project 49 

3.7 Report Outlines 49 

CHAPTER 4    RESULTS AND DISCUSSIONS 50 

4.1 Introduction 50 

4.2 The Process Flow of The Alternative Energy Storage System 52 

4.3 Arduino Programming Language in The Coding for The Microcontroller 57 

4.4 The Working Model of The Alternative Energy Storage 59 

4.5 Report Outlines 67 

CHAPTER 5     CONCLUSION AND RECOMMENDATION 68 

5.1 Introduction 68 

5.2 Conclusion 68 

5.3 Recommendation 70 

REFERENCES 72 

 



vi 

 

LIST OF FIGURES 
 

Figure            Page 

 

2.0  The elevation of micro hydro system [5]     7 

2.1  Micro hydro system’s main component [9].     9 

2.2  Run off river scheme [10].       10 

2.3  Illustration of water storage (reservoir) scheme [11]    10 

2.4  Mechanical component layout of micro hydro system [12]   11 

2.5  Mechanical and electrical component of micro hydro system [12]  12 

2.6  Main component in the powerhouse [13].     14 

2.7  The illustration of micro hydro system [16].     15 

2.8  A generator block diagram with an electrical load controller  16 

2.9  Layout of MHP-ELC system [19]      17 

2.10  The ELC performance [20]       17 

2.11  Gravity storage system [21]       19 

2.12  Proposed Battery Charging System [16].     20 

3.0  The setup for weir, forebay and penstock [10]    23 

3.1  The setup for penstock and powerhouse [25]     24 

3.2  The setup for turbine, belting and turbine     24 

3.3  The setup for Electronic Load Controller and Ballast [26]   25 

3.4  Electronic Load Controller Board      26 

3.5  Proposed flowchart for the proposed alternative energy storage  27 



vii 

 

3.6  Block Diagram for the proposed Additional Circuit    29 

3.7  Illustration for the proposed alternative energy storage   33 

3.8  Arduino Uno board        35 

3.9  The setup of the relays on the Arduino Uno board    35 

3.10  The actual installation of relay on Arduino board    36 

3.11  The setup of the laser transmitter and LDR on the Arduino Uno  37 

3.12  The actual installation for LDR and Laser transmitter   38 

3.13  The setup of the charged battery on the Arduino Uno   39 

3.14  The actual installation for the battery charger    40 

3.15  The LCD pin diagram        41 

3.16  The Arduino Uno Board       41 

3.17  The setup of the LCD and potentiometer on the Arduino Uno  42 

3.18  The actual installation for LCD and the potentiometer   43 

3.19  The setup of the LM35 on the Arduino Uno     44 

3.20  The actual installation for LM35      45 

3.21  The full setup of the components on the Arduino Uno   46 

3.22  The actual full installation of the components on the Arduino Uno board 47 

3.23  Fritzing BETA        48 

3.24  Arduino IDE         48 

4.0  Kampung Assum Load Profile for normal usage of electricity. [4]  50 

4.1  Kampung Assum Load Profile for usage of electricity during 

 festival period. [4]        51 

4.2  The flow chart of the alternative energy storage system   52 



viii 

 

4.3  Motor system source code       53 

4.4  Battery charger source code       54 

4.5  Water heater source code       55 

4.6  The prototype of alternative energy storage system    59 

4.7  The control system for first part of alternative energy storage system 60 

4.8  The installation of the motoring system     61 

4.9  The installation for the small tyre and the dynamo    62 

4.10  Voltage of the dynamo       63 

4.12  The control system for the battery charging     65 

4.13  The control system for water heater      66 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 

 

LIST OF TABLES 
 

Table            Page 

 

1.0  Classification of Hydro power [3]      2 

2.0  Proposed micro hydro system [4].      6 

3.0  List of components        30 

3.1  Gantt chart         49 

4.0  Description for Arduino programming language    57 

 

 

 

 

 

 

 

 

 



1 

 

CHAPTER 1 

 

 

 

INTRODUCTION 
 

 

1.1 Introduction 

 

This chapter will explain more about the background of the project, the problem statement 

and the objective of this project. Finally, it will also illustrate the scope of work to accomplish this 

project.  

 

1.2 Project Background 

 

Malaysia especially the rural area was ironic with streams and rivers flowing from highland 

areas, thus promise it with a lot of micro hydro power potential [1]. High pressure of water flow 

in the rivers generates a renewable energy that is electrical power by using the Micro Hydropower 

system. Micro Hydropower requires the high pressure of the water flowing from the river to create 

a force to rotate the blade of the turbine and generate an electricity. The rotating blade principle is 

essentially to transform the flowing water energy into rotational energy, which is converted into 

electricity [2]. The amount of energy created depends on the speed of the turbine. The faster the 

rotation of turbine’s blade, the higher electrical power produced.  

Micro Hydropower is a clean and renewable energy source in chorus. It only uses high 

pressure of water flow to generate electricity and does not consuming the resources of water. 

Hence, Micro Hydropower is environmentally friendly as it only requires water to generate power 

and act to minimize the environmental impact compared to fossil-fuel power plants. Additionally, 

it is an effective and reliable energy source as it continuously supplies electrical energy from the 
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hydro power station based on the water cycle. The electrical power generated can be used up to a 

mile from the production site [3].   

Rural areas are the most highly affected in terms of access to electricity. Electricity is the 

main pillar which affect the daily routine, health and education. Influence by the nonexistence of 

access to electricity, coupled with increasing of electricity demand, building on a hydropower as 

a source of energy are highly recommended.  

Micro Hydropower usually was build based on advantages in geographical position. The 

installation of the micro hydropower needs to consider based on the contour and the physical 

conditions of the area.  The volume of water flow will clarify the type of hydropower or turbine 

used for the specific area. Micro Hydropower installations can be classified based on the amount 

or energy generated per day. Hydro power classification can be summarized in Table 1.0. 

Table 1.0: Classification of Hydro power [3] 

Type of Hydro Power produced per day 

Pico < 5 kW 

Micro 5 – 100 kW 

Mini 100kW – 1 MW 

Small 1 - 5 MW 

Medium 15 - 100 MW 

Large >100 MW 

 

Based on the Table 1.0, the most suitable Hydropower system installation for rural area 

was micro hydro as the area has small rivers and streams flowing. This condition will result the 

volume of water flow at the rural area is low to produce high pressure of water toward generate 

large amount of electrical power.  
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1.3 Problem Statement 

 

Hilly topography with meandering rivers and heavy rainfall, Sarawak has the highest 

potential for hydropower generation. However, rural area in this “Land of the Hornbills” still have 

no access to electricity and some of fraction are still depending on power generator to generate 

electricity for their daily usage. Due to the shortage faced by the rural population, the responsible 

party has taken various steps to solve this problem. One of step to solve this problem is by 

introducing the practice of micro hydro system. With implementation of the micro hydro system 

in the area, the system has been operated 24 hours daily. By using flowing water from the stream, 

the water pressure had enough potential energy to turn on the turbine, which can drive electricity 

generator. However, the problem is when the consumption of energy in that area is not utilized the 

power generated by the system. 

Frequently the power consumption is low during the non-peak hour. Demand of electricity 

usually off-peak from 11pm to 8am. During that time, the consumers does not really use electricity 

where all of them mostly were resting or sleeping. This case will result in the electronic load 

controller channelling the excess power to dummy load in the micro hydro system. Dummy load 

or ballast is generally a place where the excess of energy generated was absorb and being released. 

This condition clearly demonstrated that the excess of energy was wasted as it was not fully utilized 

by the consumers. By conducting this study, the excess energy that has been wasted can be 

minimalized. 

The main phase that needs to be done in solving the problem of wasted energy is build a 

controlling unit. The controlling circuit is designed to transfer excess energy to alternative energy 

storage. Alternative energy storage will store the excess energy into many difference kinds of 

energy storage that can be used for other operations. The energy storages can be used for the 

following systems: 

• Motoring 

• Battery charger 

• Water heater 
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1.4 Objectives 

 

The objectives of this final year project are; 

1. To study the micro hydro working principle. 

2. To design and build the alternative energy storage system for;  

a. Motoring 

b. Battery charger 

c. Heater 

3. To use Arduino to control the process flow of the alternative energy storage 

system  

 

1.5 Scope of Work 

 

To accomplish the objectives above, some researches need to be done on the hydropower 

system.  Preliminary search for the information about the working principle of the hydropower is 

significant to ease the construction of the thesis. Collection of data and statistic are very important 

as the evidence of the study. Also, this project needs to study on how the electronic load controller 

functioning on the hydropower system, as it is the important part in this hydropower system to 

divert excess power to dummy loads when the consumer load decreases. This project also requires 

designing and building the alternative energy storage system. The alternative energy storage 

system can transfer the excess energy to heater, battery charger and motor as act to minimize the 

wastage of energy produced. Lastly, Arduino Uno board was used to fabricate the working model 

for the alternative energy storage. Arduino Uno board acts to control excessive energy paths to be 

stored in a dummy load. 
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1.6 Report Outlines  

 

In this chapter, research has been done to study the general knowledge of the micro hydro 

system. The operation of the micro hydro system was very important to acknowledge as it can help 

in the implementation of this project. In addition, the problems encountered by the Kampung 

Assum micro hydro system have been identified. The solution to the problems was also approved 

for execution. 

In the nutshell, second alternative energy storage is vital for decrease the wastage of 

excessive electricity produces by micro hydro power plant. The excessive power needs to store for 

the use of any other works that need source of electricity. With the excessive energy, many works 

can be done to ease the burden of the villager. The villagers also can use the excessive energy for 

the daily routine work or for their mutual benefit. 
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CHAPTER 2 

 

 

 

LITERATURE REVIEW 
 

 

2.1 Introduction 

 

 This chapter will show the researches that has been done during this implementation of this 

project. The information and ideas obtained from the other resources will be stated in this chapter. 

 

2.2 Micro Hydropower System 

 

A site visit to Kampung Assum, Padawan has been conducted by a crew from Unimas 

namely the Centre of Renewable Energy (CREN) on the 18 December 2011 [4]. The main purpose 

of the site visit was to identify the village's potential for building a hydropower system. Due to the 

appropriate topography, the crew agreed to propose implementing the village's micro-hydro 

system. A 10kW + 5kW micro hydro system was proposed based on the estimated amount of 

power used for the long house of the villager. The energy needs to be produced to accommodate 

50 houses and the mathematically allocated 300W for each house. Table 2.0 shows the 

specifications of the proposed micro hydro system for Kampung Assum. 

Table 2.0: Proposed micro hydro system [4]. 

No. Item Details 

1 Head 43 m 

2 Flow rate 20 – 30 litre/s 

3 Pipeline/penstock length 350 m 

4 Transmission line length 1.5 km 

5 Turbine type Cross Flow 
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In implementation of micro hydro system, one of the important elements to take precedence 

is the head of the system. Head is defined as the vertical distance or height calculated from forebay 

level to powerhouse level. The measurement for the head is usually in meter and it is where the 

process of water flowing through the penstock. The height of the head is very vital to determine 

the amount of power produced by the system. The higher the height of the head, the higher the 

amount of energy produced. The high head of micro hydro system will result the high pressure of 

water flowing through the penstock that will move the blades of the turbine. One of the ways to 

maximize the height of the head is to locate the powerhouse at the lowest level below the forebay. 

This will ensure the highest amount of overall output power produced by the system. In the 

calculation of the head of the micro hydro system, both gross and net head need to consider. Gross 

head is the measurement of the vertical length between the top level of the penstock that delivers 

water under pressure and the low level of the powerhouse where is the water has been discharged. 

Net head can be determined by subtraction operation where the gross head deducts the pressure 

losses due to the friction existing in the piping [5]. Secondly, flow also a fundamental in measuring 

the power of electricity generated by the turbine. Flow is the volume of water that taken from the 

river or dam and sent through the turbine. Flow often measured in cubic metres per second but in 

small scale schemes, it is often measured in litres per second (where 1000 litres/second equals 1 

cubic metre/second) [6]. Figure 2.0 shows the measurement for the head of micro hydro system. 

 

Figure 2.0: The elevation of micro hydro system [5] 
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2.2.1 Civil Components in Micro Hydro System 

 

Micro hydro system is the simplest system that uses natural water flow to generate 

electricity. By converting the potential energy of the flowing water into electricity, generally up to 

100kW of electricity generated by the micro-hydro system [7]. To ensure the successful micro 

hydro system as shown in Figure 2.1, there are major components need to set up together such as 

weir intake, forebay, penstock, powerhouse and transmission line.  

• Weir intake 

This weir act as a small dam to store enough volume of water to run a micro hydro system 

especially during dry season. The weir has the spillway to eliminate the extra excess of 

water in the storage during heavy rain. This is the primary start for the water before it enters 

the forebay.  

• Forebay 

Forebay is more alike an artificial pool that store the filtered and clean water. A filter is 

specially designed on the forebay to control the incoming water from weir into the forebay. 

The filter was built to prevent unwanted wreckages such as dry leaves and woods, or 

animals such as small fishes and turtles to enter the penstock.  

• Penstock 

Penstock is a pipeline that transports water inside the powerhouse from the forebay tank to 

the turbine. The most commonly materials used for the penstock pipe the HDPE (High 

Density Polythene) pipe because of its durability and long-life expectancy [8].   

• Powerhouse 

Powerhouse is a place where all the basic components to generate electricity located. The 

powerhouse is basically the stage where the water's potential energy is converted into 

electrical energy. The conversion of energy inside the powerhouse was assisted by the 

electro-mechanical equipment such as alternator, turbine, electronic load controller unit 

and dummy load or ballast.  

• Transmission line 

Transmission line is the medium for supplying consumers with the electrical energy 

produced by the micro hydro system. The electric transmission system was structured using 

overhead cables and poles to distribute electricity along the village area. 
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Figure 2.1: Micro hydro system’s main component [9]. 

 

Generally, there are two (2) types of micro hydro configurations can be identified namely [10]: 

• Run off river scheme 

This type of classification allows electricity generation without building storage or dam for 

water. It does not store water and uses water as it comes as there is no control on the flow 

of the water. The water from stream or rivers will be diverted through the forebay tank and 

then run through the penstock to drive the hydraulic turbine. If the minimum flow in the 

stream or river is sufficient to meet the peak power requirements of the load, it is often 

capable of supplying a rural area or industry with electrical needs. Run off rivers is 

environmentally friendly and low expenditure compared to other storage schemes. 

However, during the flow becomes too low or too high, for utility capacity and it requires 

a shutdown up until the flow returns to a suitable range. Figure 2.2 shows the diagram for 

run off river scheme.  
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Figure 2.2: Run off river scheme [10]. 

• Water storage (reservoir) scheme 

For this type of classification, reservoir is needed to store water in order to provide power 

on demand, whether to give highest power or to meet changeable loads. The creation of 

new lakes or construction of dam were necessitating to provide a place to keep the water.  

In contrast to the runoff river, this will affect the local environment in a positive and 

negative way. The cost of expenditure also might be high to build a new dam. This water 

storage scheme projects are interesting to provide the "saved" power during high electrical 

demand. New dam for storage reservoirs for micro-hydropower plants is generally 

financially viable in rural areas where energy values may be very high. Figure 2.3 shows 

the diagram for the water storage scheme.  

 

Figure 2.3: Illustration of water storage (reservoir) scheme [11] 


