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------------------------------------------------------------------------------------------The Utilization Potential of Rice Husk as an Alternative Energy Source for Power Plants in
Indonesia Abstract. The utilization of rice husk as an alternative fuel for the power plant
in Indonesia is still under study. In present, steam power plants in Indonesia are still
using coal fuel.
This study was conducted to obtain data on the development potential of rice husk
within 12 years duration. The potential of rice husk for each province was obtained by
analyzing the rice production of 22 provinces that have rice production greater than 1
million tons per year. The study shows that the potential of rice husk and potential
electrical energy increased by about 36.8% within 12 years or an average increase of
around 3.1% per year. For the potential of rice husk in 22 provinces, the total gain was
estimated 12.76 × 106 tons which is equivalent to 6.62 × 106 tons of coal or equivalent
to 3.68 × 106 tons of oil.
The available capacity of power plants is around 5,664 MW with the potential of electric
energy is around 49,622 GWh. This potential is equivalent to 50% of the energy needs of
coal in Indonesia in 2011, which was about 99,312 GWh. In conclusion, rice husk is
indeed potential to be used as an alternative fuel in power plants thanks to its
increasing yearly production and ability for distribution to all provinces in Indonesia.
Keywords: Rice husk, Potential energy, Alternative energy source, Power plant.
Introduction Indonesia is a rice producing countries ranked third in the world after China
and India [1]. However, Indonesia still faces shortage of electrical energy, in which the
electrification ratio is still low, especially outside Java. In rural areas, there are still many
people who do not receive electricity supply and urban areas still experience frequent
blackouts.

These are due to lack of power production and the available power plants are unable to
serve the needs of society and industry developments. More than half of the energy
needs of Indonesia’s electricity come from coal. Coal reserves in Indonesia are still a lot,
but when consumed on a large scale, they would be out in no time.
In addition, the use of coal as a fuel can harm the environment, starting at the time of
mining to combustion [2]. Utilizing rice husks is a novel idea to be optimally utilized as
fuel. Currently, rice husk is only discarded as waste that pollutes the environment. To
overcome these problems, one alternative that can be done is to utilize the potential of
rice husk as fuel in power plants optimally.
Thus, it can reduce the use of coal and reduce environmental impact. This study was
conducted to obtain data on the potential energy of rice husk in Indonesia as an
alternative fuel in power plants. Optimal utilization of rice husk can be one method to
overcome the problem of shortage of electric energy and reduce the use of coal at
power plants in Indonesia.
Materials and Methods In this study, the analysis samples of the potential of rice husk
were produced from year 2001- 2012. 22 provinces were selected as samples locations
as they produce rice more than 1 million tons per year, as presented in Table 2. These
provinces represented 33 provinces in Indonesia.
The data used was the statistical data of rice production in Indonesia in 2001-2011
(BPS-Statistics Indonesia, 2013). The method of analysis was done with reference to the
literature and the results from previous studies. Results and Discussion Energy potential
of rice husk. The potential of rice husk (RH) based on rice production (PP) was firstly
generated. Each rice production generated 20% RH with a calorific value = 14 MJ/kg [3].
Thus, the following equation was obtained: RH = 0.2 × PP (1) Meanwhile, the potential
energy of rice husk (EPRH) and electric potential energy (EERH) was obtained by using
the equation: EPRH= WRH × CVRH (2) EERH = EPRH ÷ fC (3) where WRH = number of
rice husk, CVRH = calorific value of rice husk, and fC = conversion factor of joules to
watt-hours.
The potential capacity of the power plant (ECRH) that produced can be obtained by
using the equation: ECRH = EERH ÷ FEC (4) where FEC = conversion factor to obtain
electrical power. The economic potential of utilization of rice husk as fuel. The economic
potential of utilization rice husk as fuel in the power plant can be obtained by
converting the energy value of rice husk into coal or oil with reference to the calorific

value of each.
The equivalent value of rice husk with coal (EqCoal) or the equivalent value rice husk
with oil (EqOil), can be determined by using the equation: ECoal = EPRH ÷ CVCoal (5)
EOil = EPRH ÷ CVOil (6) where CVCoal = calorific value of coal is about 27 MJ/kg [4],
CVOil = calorific value of oil is around 48.5 MJ/kg [5]. By using Eq. 1 to Eq.6, data
development potential of rice husk in Indonesia in 2001-2012 was obtained, as
presented in Table 1. Table 1.
Development of Rice Production in Indonesia in 2001-2012

No. Year PP _RH EqCoal _EqOil _EPRH _EERH _ECRH

In Table 1, it appears that for 12 years, the production of rice increased significantly each
year, except in year 2011 which shows decrease around 1.1%, but then increased to
around 5% in 2012. In general, the potential of RH and other important parameters
increases each year.
Over the last 12 years (2001 – 2012), the potential has increased amounted to
approximately 36.8% within 12 years, or an average increase of around 3.1% per year, as
shown in Fig.1. Fig. 1. Relationship of equivalent between rice husk with coal and oil. The
potential of rice husk in each province in indonesia. The potential of RH available for
each province depends on generated PP. Eq. 1 to Eq.6
were used to estimate the potential for the development of rice husk in Indonesia from
2001 to 2012. In total obtained RH was around 12.76 ×106 tons, equivalent to coal
(EqCoal) around 6.616 × 106 tons, or equivalent to oil (EqOil) around 3.683 × 106 tons,
equivalent to electric energy potential (EERH) around 49,622 GWh, and equivalent to
electrical power available (ECRH) about 5,664 MW, as presented in Table 2. Table 2.
Energy Potential of Rice Husk for each Province in Indonesia in 2011.
[MW]

The energy potential of rice husk obtained from 22 provinces was around 49,622 GWh,
equivalent to 50% of energy needs from coal in the year 2011 which reached 99,312
GWh [6], as shown in Fig.2. The projected use of coal as a primary energy source
significantly increases each year, as presented in Fig. 3. Fig. 2. Percentage use of coal in
2011 Fig. 3. Projected use of coal in 2010-2019 Fig.
3 shows the estimation of energy consumption of coal within 10 years (2010-2019),
which would increase by about 141,957 GWh (181%), or averagely increase of about
18% per year. The use of coal in Indonesia is about 54%, greater than the standard use
of coal in developing countries, developed countries, and the world, which only account
for about 26-47% [7].
In anticipation of this, one of the alternatives is to optimally use rice husk as fuel in
power plants, so as to reduce the excessive use of coal. The utilization of rice husk as
fuel at power plant. RH utilization as fuel in a power plant in Indonesia is still under
study. Based on the data from the year 2011, Indonesia has a great potential of rice husk
of about 13.151 × 106 tons with electric energy potential of around 51,144 GWh.
This potential can be combined for fuel co-combustion with coal or other fuels, similar
in Thailand [8] or mono-combustion in power plants like in India[9]. Conclusions
Utilization of rice husk as an alternative fuel in the power plant in Indonesia is still under
study. The study shows that the energy potential, economic potential, and the potential
for electric energy produced rice husk increased by about 36.8% during 12 years or
averagely increases around 3.1% per year. The potential of rice husk in 22 provinces has
the total gain of 12.76 × 106 tons/year which is equivalent to 6.62 × 106 tons of coal or
equivalent to 3.68 × 106 tons of oil.
The potential capacity that the power plant can produce is around 5,664 MW with
around 49,622 GWh of electric energy. This potential is equivalent to 50% of the energy
needs from coal in Indonesia in 2011, which is about 99,312 GWh. In conclusion, rice
husk in Indonesia indeed has a great potential as a source of energy, as it increases
every year, plus the energy can be distributed to all provinces in Indonesia. Rice husk
can be utilized optimally as fuel for power plant in each province, besides reducing the
use of coal and it can cope with environmental impact.
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