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ABSTRACT 
The rising cost of fuel oil compelled the industry to search for alternative fuels, and biomass in general and rice husks in 
particular were considered a suitable candidate, given their low price some 15 years ago Chhattisgarh state being called as 
the bowl of rice has a very good option of rice husk to use as a fuel for power plants which incidentally is becoming a one of 
the major energy sources from the agro-industrial sector. Rice husk is considered to be an environmentally friendly fuel 
because it can mitigate CO2 SO2 and NOx emissions when compared with conventional fuel. Rice is cultivated in most part 
of the Chhattisgarh state which accounts for an appreciably high percentage by weight of rice it comes from rice milling 
process as a by-product. As compared to rest parts of India approximately 20 million tones of paddy is produced in India. 
This gives around 24 million tones of rice husk and 4.4 milion tones of Rice Husk Ash every year. Major three uses of Rice 
Husk Ash are in the steel, cement and refractory bricks industry. Generally, a large amount of rice husk is dumped as waste 
which results in waste disposal problem and methane emission on decomposition. The use of rice husk for electricity 
generation in efficient manner in Chhattisgarh is likely to transform this agricultural by product or waste into a valuable fuel 
for industries and thus might help in boosting the farm economy and rural development of this newly developed state. In fact 
a systematic approach to this material can give birth to a new industrial sector of rice husk power production in India. 
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INTRODUCTION 

The majority of population in the rural areas of 

Chhattisgarh lives below the poverty line and has no 

access to electricity. This has affected the 

development of the state to a large extent. The need 

of electrifying the villages in Chhattisgarh has been 

incubated by a new innovative system to generate 

power from rice husk. This rice husk, when used in 

efficient gasification or combustion systems, has a 

considerable potential to generate energy. Rice husk 

power generation came into existence in 2007 with 

the main goal to provide affordable, reliable and 

environmentally sustainable energy to rural India by 

using husk as the fuel. Power generation from rice 

husk follows the concept of three ‘Rs’ to provide 

electricity that is Reliable, Renewable and Rural. 

Rise Husk power generation  IS MEANT TO build, 

owns and operate up to  35- 100 kW ‘mini power-

plants’ that use waste rice husks to deliver electricity 

to off-grid villages in the Indian ‘Rice Belt’. Rice is 

the main crop of Chhattisgarh, which falls in the rice-

belt of India well known as Rice Bowl. Compared to  

its neighboring start Bihar, on an average produces 

47.14 lakh metric tonnes of rice per year and about 

13.4 lakh metric tonnes of rice husk goes waste per 

year.  Production of rice paddy is associated with the 

production of essentially two byproducts, rice husk 

and rice bran. Husk, also called hulls, consists of the 

outer shell covering the rice kernel. As generally 

used, the term rice husk refers to the byproduct 

produced in the milling of paddy and forms 16-25% 

by weight of the paddy processed. In the majority of 

rice producing countries much of the husk produced 

from the processing of rice is either burnt for heat or 

dumped as a waste. India alone produces around 120 

million tones of rice paddy per year, giving around 

24 million tones of rice husk per year (Banerjee 

1982). Farm income can be increased both directly 

and indirectly if economically profitable means of 

utilizing rice husk generated are utilized in industry. 

There are many reported uses of rice husk such as a 

fuel in brick kilns, in furnaces, in rice mills for 

parboiling process, in the raw material for the 

production ofxylitol, furfural, ethanol, acetic acid, 

lignosulphonic acids, as an cleaning or polishing 

agent in metal and machine industry, in the 

manufacturing of building materials, etc 

(Govindarao, 1980). Despite having so many  well 

established uses of rice husk, little portion of rice 

husk produced is utilized in a meaningful way, 

remaining part is allowed to bum in open piles or 

dumped as a solid waste or it is used as a cattle 

feeding. Farmers are getting very less prices for their 

paddy harvested. There are so many reasons 

associated with rice husk for not being utilized 

effectively, like, (1) lack awareness of its potential to 

a farmers and industry persons, (2) insufficient 

information about proper use, (3) socio-economic 

problems, (4) penetration of technology, (5) lack of 

interest, (6) lack of environmental concerns, (7) 

inefficiency of information transfer, etc. Solution to 

the problems associated with utilization of this solid 

waste needs to be worked out not only from the 

quality point of view but quantitatively as well, 

because quantity of rice husk produced is very large. 

But. the most promising and profitable use of this 

biomass is its use for the electrical energy generation 

in efficient way, besides this using rice husk in bio-

power generation adopting efficient equipment gives 

very  valuable by product(Fang at. el, 2004). Some of 

reports have shown that RHA can be used as an 

absorbent after certain treatment (Topallar and 

Bayrak. 1999: Chou et. a!., 200I). After acid wash 

and calcinations at 600°C for 4 hours of rice husk ash 

was used to make pallets with reasonable strength to 

be utilized in a packed column. Rice husk ash was 

found to be good adsorbent for adsorption of Congo 

Red, vacuum pump oil, myristic acids, palmitic acids, 

stearic acids and mercury in the wastewater generated 

from industry. The preliminary idea of utilization of 

rice husk power generation started operating in India 

with one plant in 2007.  As on date, there are 57 
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plants in operation across 250 villages of Bihar and 

Uttar Pradesh impacting 2,00,000 lives. Scaling at the 

rate of electrifying 10 villages every week, this sector 

of RICE HUSK POWER GENERATION plans to 

install 6000 plants by year 2014, which would 

brighten up to 6 million lives. This sector for power 

generation initiative saves 42,000 liters of kerosene 

and 18,000 liters of diesel per year. The basic 

premise of the RICE HUSK POWER 

GENERATION initiative is to provide electricity to 

the agrarian rural communities in a cost-effective and 

environment-friendly manner (Chou 2001). The 

paper currently generates this new innovative power 

generation technique to be installed in the new state 

Chhattisgarh taking in the view of availability of vast 

production of rice as well as other favorable factors 

in the region.  

RESULT AND DISCUSSION 

The use of rice husks for process power generation 

has the following benefits. It  is a carbon-neutral and 

renewable source of energy, thereby reducing the 

emission of greenhouse gases; results in a reduction 

in emissions of sulfur and other pollutants associated 

with the use of fossil fuels, thereby improving local 

environmental conditions; results in an improvement 

in the efficiency of the husk-fired boilers, leading to 

its acceptability by the industry and other 

stakeholders as an acceptable practice; develops the 

local economy by creating a market for rice  husks, 

formerly a waste disposal problem; meets the thermal 

energy requirements of the process industry in a more 

cost-effective manner; and generates employment at 

the local level for collection and supply of rice husks. 

There are so many reasons associated with rice husk 

for not being utilized effectively, like, (1) lack 

awareness of its potential to a farmers and industry 

persons, (2) insufficient information about proper 

use, (3) socio-economic problems, (4) penetration of 

technology, (5) lack of interest, (6) lack of 

environmental concerns, (7) inefficiency of 

information transfer, etc. Solution to the problems 

associated with utilization of this solid waste needs to 

be worked out not only from the quality point 

of view but quantitatively as well, because quantity 

of rice husk produced is very large. But the most 

promising and profitable use of this biomass is its use 

for the electrical energy generation in efficient way, 

besides this using rice husk in bio-power generation 

adopting efficient equipment gives very  valuable by 

product(Fang at. el, 2004).  

The use of rice husk-fired boilers for the generation 

of process steam generation has already been applied 

at a large number of locations throughout the country 

(Agarwal. 2003). The decision regarding the choice 

of fuel for process steam is made based on the 

availability of rice husk. Other techno-commercial 

consideration and cost benefits. Such small-sector 

process industries use fixed, great fire-tube boilers 

with low capacity. Which are manually fired, using 

rice husk as a fuel. Such combustion practices and 

boiler designs are primitive in nature and have built-

in problems of partial fuel combustion and low 

efficiency (Ikram 1998). As husks were available 

virtually for free. the boiler efficiency and the degree 

of combustion were the issues of receiving the least 

attention. Partial and uneven combustion of husks in 

the furnaces of the boilers also would lead to smoke 

emissions. Combusted rice husk give the Rice Husk 

Ash (RHA). Many more plants in range of 2-10 MW 

range cab become commercially viable in the country 

and this biomass resource can be utilized to a much 

greater extent than at present. In this paper we have 

discussed the use of rice husk in cogeneration power 

plants of capacity varying from 2MW to 10 MW 

captive power plants. Calculation of Energy Balance 

and Related Analysis of 10 MW Power Plant An 

overview of the energy balance for a 10 MW power 

plant in the state was calculated according to Gidde 

and Jivani shown in Table 1 and visualized in graph 

1. 

 
Graph 1. Approximate calculation for a 10 MW power 

plant requirement in Chhattisgarh 

Table 1. Approximate calculation analysis for a    

10 MW Power plant 

 
Costs Benefit Analysis of using Rice Husk as a 

Fuel in the 10 MWH Power Plants 

Number of units produced in one hour will be 10000 

KWh (10000 units) 

Restricting production cost to Rs. 2 KWh. Any 

industry persons would be ready to have power at Rs. 

2/KWh Cost of 10 MWh = Rs. 20000. Considering 

cost of fuel at 50 % of production cost, fuel cost will 

be Rs. 1000/MWh will be  Rs. 2000/ MWh.  

Cost of purchasing at a rate of  Rs. 4000/truck is the 

cost of rice husk at rice mill and Rs. 4000/truck is the 
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transportation cost of rice husk from rice mill to 

Power Plant. In Rs. 4000/truck it is practically 

possible to convey the rice husk from the distance of 

100 kms. In this case rice mill owner will earn around 

Rs. 500/tonne from Rice Husk. If half of this profit is 

transferred to farmers will get around Rs. 250/tonne. 

Along with there are several fiscal incentive given by 

the Government of India like, Accelerated 

Depreciation on high efficiency equipment, tax 

holiday for five years and 30% exemption for next 

five years, exemption on central excise duty for 

renewable energy devices, including raw materials, 

components and assemblies. According to statistics  

available rice husk can be made available throughout 

year in the Northern, Southern, North-eastern and 

Eastern regions baring Western region (Farook 

Adams 2007). In case, availability of rice husk 

reduces other biomass like baggasse and other can be 

used in the multi-fuel combustion boilers. This 

analysis clearly indicates that captive power plants in 

the range of 9-13 MW range are practically feasible. 

The laboratory tests for the available rice husk in the 

area was conducted which showed the features in 

good agreement with the fuel requirement for the 

project shown in Table 2. 

Table 2. Analysis of Raw Rice Husk 

 
Geology and environmental conditions of the area 

The area is underlain by diverse rock types of 

different geological ages from Azoic to Quaternary. 

Generalized geological succession shows all these 

geological formations have their particular 

hydrological characteristics, which control 

groundwater occurrence, movement and availability. 

Imperative in planning any groundwater development 

scheme is a proper understanding of hydrogeology. 

The Archaean crystallines comprising granites, 

gneisses form the major litho units of the area). They 

form discontinuous, unconfined and semi-confined 

aquifers. All the districts except Janjgir- champa are 

covered with these crystalline formations.  Weathered 

mantle and fractures form the main repository of 

ground water in these aquifers..  

Climatic condition 

Rainfall characterizes the climate of the district. 

South east monsoon is the principal source of rainfall 

in the state. Average annual rainfall varies between 

1121 mm to 1621 mm during period of 2002 to 2011. 

The relative humidity ranges 75% to 85% in 

monsoon to 25% to 35% during summer. The data on 

various meteorological parameters at the project site 

were collected with the help of a available datas from 

pollution control department having semi-automatic 

weather monitoring facility. 

ENVIRONMENTAL LOAD ANALYSIS  

Table 3. Analysis of the various environmental 

parameters of the region 

 
COST ANALYSIS OF  THE CONTENTS OF 

RAW PRODUCT RICE HUSK  

Rice husk composition and its properties (Component 

(per 100g portion, raw grain). 

Table 4. Cost analysis of the various components 

of 100 g portion of rice husk grain 

 
Coherent support of Power Plant from state 

government  

Major region of the Chhattisgarh state is particularly 

important as one of the major rice growing belts of 

the country. Due to the environmental and economic 

scenarios, the state government has supported 

renewable energy production from indigenous 

sources. One project that has been conducted under 

this support is a 10 MW pilot plant in neighbouring 

state Bihar, using rice husk as feedstock for water 

tube boiler type. Approximately 268 tons of rice 

husks is supplied daily from the nearby rice mill 

(located 4 km from the power plant) as the main 

source and others from 15 to 140 km. The water 

supply (183 tons) is from the mahanadi river water 
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and 26 MWh of electricity are required for power 

production in one day. The maximum power 

production capacity is 10.4 MW and the minimum is 

8.7MW, depending on raw materials availability.  

Raw water is pretreated by demineralization before 

feeding to boiler and cooling tower. Water from 

boiler blow down (flash tank) and cooling tower 

blow down is sent for treatment, which includes pH 

balance, coagulation and demineralization. Solid 

wastes are sludge from waste water treatment, bottom 

ash and fly ash. 

CONCLUSION  

Rice husk is utilized where it is produced on small 

scales in brick kilns as a fuel. Despite having so 

many well established uses of Rice Husk, it is waste 

where large quantity is generated, especially in the 

southern, northern and eastern states. So many small 

size thermal power plants are coming up, based on 

rice husk as a fuel. But, none of them have concrete 

plans for utilization of rice husk energy. As 

mentioned earlier RHA has good market value. 

Power plant should be installed in this new state not 

to generate electricity only but a very high quality 

rice husk ash as well. This will further increase the 

financial benefits and will help us to improve farm 

economy indirectly. Prices for rice hull ash on the 

world market are approximately $200 per ton of ash 

(equivalent to $ 40 per ton of rice hulls, or $ 8 per ton 

of rough rice). This Competitive environment for the 

Rice Husk will helpful to fetch more prices of the 

rice husk for farmers in the state. 
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