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I. INTRODUCTION 

Indonesia is one of a country has many rivers. 

Indonesia consists of 515 regencies. Many of this 

regency is in mountain areas and have rivers that 

flow throughout the year. According to rivers data 

from Central Agency on Statistics Indonesia in 

2015, many rivers in Indonesia have high water 

discharge. For example, Sa'dan river locate in North 

Toraja regency of South Sulawesi province, river 

flow area (km2) is 5,985.0 km, and highest water 

discharge is 1,156.7 m3. The high water discharge 

is potential to convert from river flow energy into 

electrical energy. Small hydro-power plants and 

micro-hydro power plants have acquired increasing 

attention due to their ecological irreproachability 

and acceptable prices for generating available 

electricity without producing harmful unexpected 

pollution and greenhouse gases [6]. The 

hydroelectric power plant has several advantages, 

that is, cost of hydroelectric power is relatively low; 

it makes a competitive source for renewable energy, 

and the hydroelectric power plant does not consume 

water, in contrast to coal or gas power plants. 

 

 

 

 

 

The ability of Indonesians conventional/rural 

people to develop micro-hydro is insufficient. 

Indonesian people are still inexperienced for micro-

hydro technology because they never involved 

directly in making the micro-hydro power plant. 

Successful isolated rural micro-hydro systems 

usually have one thing in common: a competent, 

resident, on-site operator [4]. Lack of funds to build 

the hydroelectric power plant is also one of the 

obstacles. The villagers are also characterized by 

their low economic income [3]. Maintenance is a 

problem that includes training, technical and 

organisational skills, communication and 

accessibility. Currently, development of micro-

hydro turbines considered expensive and 

unreachable because it needs the specific spare 

parts, requiring infrastructure development, spare 

parts are difficult to find in the market so the prices 

become costly, and maintenance requires 

specialized knowledge. On the other hand, many 

people who live in mountain areas not enjoyed 

electricity, although they are living near the rivers. 

The researcher's contribution to designing 

hydroelectric power plant using spare parts whose 

primary materials easily found throughout 

Indonesia is urgently needed. 

The renewable energies, especially hydro-power, 

are a growing market facing the challenge to supply 
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the world’s increasing electric power demand [5]. 

Hydro-power is one of the most important 

renewable energy sources, with an amount of 3,402 

billion kilowatt/hours electricity generation in 2010, 

expected to increase about 83% from 2010 to the 

year 2040 [1]. 

The river flow floating portable micro-hydro is 

one of the solutions. There is one certainty when 

designing and installing self-help micro-hydro 

systems in remote areas-this is that the problems 

will be many and varied [4]. Micro-hydro is power 

plants which are converted rivers flow energy to 

twist energy by the turbine and then twist energy 

convert to electric energy by a generator. The non-

dam hydro technology has no need for constructing 

a dam, which could have drawbacks regarding the 

ecology in some areas [5]. The ability to float make 

micro-hydro can adjust the river's surface elevation. 

Micro-hydro designed to portable size so it easy to 

move around. With these capabilities will make 

micro-hydro easily during the installation process, 

the installation requires small human resources, 

river structure changes not needed, and easy to 

maintenance. 

This document is a template. An electronic copy 

can bedownloaded from the conference website. 

For questions onpaper guidelines, please contact the 

conference publicationscommittee as indicated on 

the conference website. Information about final 

paper submission is available from the conference 

website. 

II. THE DESIGN 

To create a river flow floating portable micro-

hydro. First, every component produced one by one. 

Next, unified to become a complete unit. This 

device consists of several components, viz: 

A. Buoys 

Buoys are used to make the micro-hydro have the 

ability to float. Buoys made from PVC pipe 

material. The diameter of PVC pipe is 10 cm, 

thickness 1.2mm, and the length is 100 cm. PVC 

pipe arranged in parallel as much as two upwards 

and eight to sides so it can float for the 100 kg load. 

 
Figure 1. The buoys 

 

In figure 1 show at the front of the buoy is 

connected the other pipe using the elbow to form a 

90-degree angle. The 90-degree vertical tube is 

useful to withstand collisions from other hard 

objects floating on the surface of the river. 

B. Buckets 

All Buckets are used to capture the flow of river 

water and convert it into twist energy. Buckets are 

designed like the Pelton; when the water comes to 

hit the turbine, it gets trapped and push the turbine. 

The Pelton turbine consists of specially shaped 

buckets [2]. Water in the form of a jet impinges on 

the central splitter and divides into two equal 

streams before leaving the bucket in a direction 

opposite to that of the incoming jet [2]. This Bucket 

Frame made from the iron rod and bucket walls 

made from aluminum plate material. The diameter 

of the iron rod is 10 mm. 

 
Figure 2. Turbine Buckets 

 

Figure 2 shows the bucket on a turbine that is 

used to convert the rivers flow energy into twist 

energy. The diameter of the turbine is 100 cm. The 

micro-hydro consists four turbines so it can increase 

the thrust of water to the turbine. Every turbine is 

connected each other. 
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Figure 3. Turbine Position 
 

Figure 3 shows on a micro-hydro have four 

turbines, and turbine position is not parallel on the 

front with the back of micro-hydro. The turbine in 

the rear is made further away from the micro-hydro 

body so that each turbine gets the same water 

velocity. 

C. Chain or Belt 

To connect between the front axle and rear axle 

using chain/belt is required. It will increase turbine 

capability for thrust of water. Chain/belt is also was 

using to connect rear shaft and rotor of generator. 

This floating portable micro-hydro has four turbines 

used to rotate the rotor of a generator. Aligning the 

rotation of the front turbine and rear turbine should 

use the same poley size. 

 
Figure 4. The connection between chain/belt, rotor, and generator 

 

From figure 4 shows that to connect between the 

front axle and rear axle was using chain/belt. The 

connection between the left turbine and right 

turbine was using the iron pipe. 

D. Body Frame 

The body frame was using to buffered all 

components such as generators, turbines, shafts, and 

casing of the body. 

 
Figure 5. Body Frame 

 

From Figure 5 shows that the frame was made 

simple. We are using welding to create the frame. 

The welding was chosen because it makes the 

frame more permanent and not shake easily. This 

frame will be placed above the buoy as seen in 

figure 6. 

Figure 6. Frame Position 
 

Figure 6 shows the connection between the frame 

and other components. The function of frame is as a 

buffer, as a cradle placed above the buoy and as a 

frame for casing. 

E. Generator Low RPM 

The essential components of hydro-power are 

turbines and generators, the function of turbines is 

converted the potential energy of water to the twist 

energy, and the generator converted it into electrical 

power. The axis generator or the so-called rotor will 

rotate, the rotation will bypass the magnetic force 

line from the stator to produce electric motion 

induction.   

Currently, green energy technology was very 

advanced, so it is easy to get a generator with the 

right specification for micro-hydro power plant 
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development.  This floating portable micro-hydro 

design was using the low-RPM generator. 

 
Figure 7. Generator Low RPM 

 

The floating portable micro-hydro was utilizing a 

generator with permanent magnet generator. The 

specifications of the generator that is, small size, 

easy installation, rotor using a patented alternator, 

low RPM (300 rpm for maximum wattage). 

F. Casing 

Casing function is to protect the component such 

as chain/belt and generator against water and 

sunlight. Casing made from aluminum plate.  The 

thickness of the aluminum plate is 0.3 mm. Several 

advantages of the aluminum plate are lightweight, 

resistant to rust, and easy to find in the market. 

 

 
Figure 8. Casing Position 

Figure 8 shows the casing of a floating portable 

micro-hydro. It protects the components such as 

generator, poley, and chain/ belt against water and 

sunlight. The components that on outside of turbine 

body are only turbines and buoys because these 

parts are directly affected by river flow. 

G. Expected Flotation 

The expected buoyancy of the turbine to work as 

well is about 20 cm from the lower ends of the 

turbine. 

 
Figure 9. Flotation of floating portable micro-hydro 

 

Figure 9 shows that floating portable micro-hydro 

is expected to work best if the bottom of the turbine 

bucket is partially submerged in water when the 

bucket position is at the bottom of the turbine. 

H. Installation of Floating Portable Micro-hydro on River 

Easy installation makes common people can 

install it directly on the flowing river. 

 

 
Figure 10. Position floating portable micro-hydro in the river 

 

From Figure 10 can be seen the position of 

floating portable micro-hydro on the river. 

Additional components for installation are pegs, 

and ropes and cables. Pegs is planted on the 
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riverside, the function of pegs are kept the floating 

portable micro-hydro turbine not being carried 

away by the water flow. The rope is used to connect 

between the floating portable micro-hydro and pegs; 

the other function of rope is to keep the floating 

portable micro-hydro adjust against water elevation 

of the river. Cables are used to connect electrical 

currents from floating portable micro-hydro to 

electrical equipment. 

I. Electrical Installation 

To connect from floating portable micro-hydro to 

electrical equipment require cable and stabilizer. 

 

 
Figure 11. Electrical installation scheme 

 

Figure 11 shows that electrical loads can be 

lamps, other electronic equipment, and batteries. 

Before electricity is used for electrical equipment, 

the stabilizer is used to keep the resulting electricity 

stable at 220 Volts. Because the electricity standard 

in Indonesia is the AC-voltage, then the electrical 

equipment must be AC-voltage. 

III. CONCLUSION 

This floating portable micro-hydro is still a 

design. This design is made based on observations 

of researchers. Next, we have to implement to 

create a prototype. Then, the prototype will be 

analyzed and be piloted in the actual environment 

to know the capacity and efficiency will be 

produced. Currently, researchers have not been able 

to determine the capacity of the generator output 

that to be used. All equipment and materials are 

readily available throughout Indonesia; only 

generators still have to be imported from outside 

Indonesia. The price of the generator will be low if 

the floating portable micro-hydro is mass produced. 

We are expected with this design, common 

Indonesian people who live in rural areas and living 

close to the river can enjoy cheap electricity and 

can maintain their power plants by their self. 
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