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Abstract: The total installed capacity of electricity generation in India is 225 GW and at present we are facing 25-35GW shortage. Still 400 million 
people living without light. Load shading is our daily problem throughout the nation including metro cities. Considering our growth and population in 
coming 12 years this electricity demand will reach 2.5 times the current established capacity. At the moment 2/3 of installed capacity is from thermal 
sector. Day by day per capita CO2 emission is rising. Global warming and pollution are getting higher. This paper highlights the potential of biomass, 
bagasse cogeneration and biodiesel in our country. Moving towards electricity from surplus biomass and bagasse and use of biodiesel will certainly 
reduce burden of our economy. It will also solve the problem of climate up to some extent. It also helps to improve per capita income of farmers and 
overall rural economy. 
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——————————      —————————— 
Introduction 
 
Though our electricity generation capacity is improved in 
this decade considerably still we are facing electricity scarci-
ty problem. Our yearly per capita consumption of electricity 
is 717 KWh which is quite low as compared to developed 
nations. [16] In a poorly developed state like Bihar, there ex-
ists a huge electricity deficit. The average per capita con-
sumption of electricity is 75 KWh/yr. Bihar has the maxi-
mum number of unelectrified villages with the number of 
villages as high as 18,395. Fig.1 shows sector wise electricity 
utilities for the year 2011-12.  
Total consumption= 772603GWh 
 

 
 
 
 
 
 
 
 
 
 
 
 
Fig.1 (Source: Energy Statistics 2013 MOSPI, India.) 
 
Industry sector consumes 45% of total generated energy. Out 
of total power generated re-newable is having 12.2 % share 
(excluding hydraulic power) [8]. 
 
 
I. India’s energy and environment challenge 
 
India is having lot of challenges at present and in coming fu-
ture regarding energy. Some important challenges are shown 

in fig 2. To face these energy challenges successfully re-
newable energy is a imperative tool which can solve our ener-
gy need to some extent along with saving environment and 
climate. The fig.3 shows the comparison of different renew-
able energies with installed capacity and potential available 
with us. Further this paper reveals the potential and current 
capacity of electricity generation from biomass and ba-gasse 
cogeneration.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. shortage is estimated at 25-35 GW 
2. 400 million people still without electricity  
3. In coming 12 years India’s electricity demand to grow 

2.5 times  
4. India is dependent on oil imports for 80% of its de-

mand  
5. Climate change is also an important issue  
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Fig.2. India’s Energy Challenge 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3 Potential and installed renewable energy capacity, by 
type (Source: MNRE Website) 
 
II. Potential of electricity from biomass 
 
Biomass consists of organic residues from plants and animals 
that are obtained primarily from harvesting and processing 
agricultural and forestry crops. These are used as fuels in di-
rect combustion power plants. The biomass is burned, produc-
ing heat that is used to cre-ate steam to turturbines to produce 
electricity. The steam can often be used for other proc-esses 
such as drying vegetables or in factory. This is called cogener-
ation. 
 
The current availability of biomass in India is estimated at 
about 500 metric tonnes per year. According to study of minis-
try of India estimated that surplus biomass availability of 120 
to 150 million metric tonnes per annum covering agricultural 
and forestry residue cor-responding to 18000MW.[4] In India 
biomass is used for cooking and other domestic use. This tra-
ditional biomass fuel – fuel wood, crop was te and animal 
dung – is a potential raw material for the application of bio-
mass technologies for the recovery of cleaner fuel, fertil-izers 
and electricity with significantly lower pollution. Biomass 
power generation in India is an industry that attracts invest-
ments of over INR 6 billion every year, generating more than 
5000 million units of electricity and yearly employment of 
more than 10 million man- days in the rural areas. Sugar mills, 
textiles mills, paper, small and medium enterprises, pulp 
mills, rice industries etc are utilizing biomass energy. 
 
The surplus residue of various crops like paddy, wheat, maize, 
soya bean, mustard, jowar, bajra is available in plenty amount. 
Bagasse, rice husk, straw, Cotton stalk Coconut shells, soya 
husk, de-oiled cakes, coffee waste, jute wastes, groundnut 
shells, saw dust etc. can be used for power generation. Table 1 
shows the variety of crops and their residues. Punjab, Ut-
tapradesh, Maharashtra, Haryana, Karnataka are having 
greater crop production and obviously more surplus biomass 
and proportionate electricity potential. The following fig. 4 

shows state wise electricity potential from biomass. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5 State wise Potential of bagasse cogeneration in MW 
(Source: MNES Annual Report 2003 & Estimates from 
MITCON) 
 
III) Bagasse Cogeneration Plant 
 
India is one of the major sugar producing country in the 
world. The immense potential of electricity generation from 
bagasse cogeneration plant is available. Presently total electric-
ity potential is estimated form bagasse cogeneration is 
5000MW considering 575 nation-wide sugar mills but still we 
could manage to establish 865 MW generation capacities.[2] 
Indian sugar mills either private or cooperative have identi-
fied need of efficient grid con-nected cogeneration power 
plants. In fact this is the way for these factories to retain in 
worldwide competitive market.  
TABLE 1: Residue-wise Biomass Data at National Level (major 
crops)(source- MNRE) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Sugarcane is one of the most promising agricultural source of 
biomass energy in the world. Sugarcane produces mainly two 
types of biomass, Cane Trash and Bagasse. Cane Trash is the 
field residue remaining after harvesting the Cane stalk while 
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bagasse is the fibrous residue left over after milling of the 
Cane, with 45-50% moisture content and consisting of a mix-
ture of hard fiber, with soft and smooth parenchymatous 
(pith) tissue with high hy-groscopic property. The fig. 4 shows 
the state wise potential of exportable surplus electric-ity from 
bagasse cogeneration in India. 
 
IV) Biodiesels 
 
Biodiesel is one of the most important form of renewable en-
ergy which can be used with or without changes in existing IC 
engine. Biodiesel can be intended to be used as replace-ment 
of petroleum diesel oil or it can be used by blending with pe-
troleum diesel with some proportion. Biodiesel is biofuel pro-
duced from vegetable oil such as oilseed, rapeseed, soya 
beans, animal fats, algae, mustard, peanut, rice bran, canola 
etc. Our economy is de-pendent on import of crude oil, petro-
leum oil and coal. The fig. shows growth of import of above 
products in previous forty years. India is dependent on oil 
imports for 80% of its demand. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Major Biomass potential states (source: MNRE, India) 
 
Jatropha a biodiesel crop plantation can also solve the problem 
up to some extent. Jatropha can yield 1.6 tons of crude 
jatropha oil per hectare, but even so, under this assumption 
planting 4% of India’s land with jatropha would supply 15% 
of India’s current petroleum consumption. This production of 
Jatropha crop is not necessarily considered from main agricul-
tural land. We can grow it on marginal available land. In some 
countries 5% to 10% blending of ethanol is mandatory. In Jan-
uary 2003 Government of India launched Ethanol Blended 
Petrol Program (EBPP) in nine states and Indian territories 
promoting the blend-ing of ethanol with gasoline and blend-
ing of 5% ethanol with diesel. In 2004 due to short-age of etha-
nol this made optional. By 2017 India is thinking of blending 
biodiesel up to 20%. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6 Yearwise groth of imports of crude oil prices and % 
growth in avg. crude oil prices (source Ministry of Petrolium 
& Natural Gas) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 7 Increase in demand over 40 years (source: Indian Pe-
trolium & Natural Gas Statis-tics 2011-12) 
 
V) Conclusion 
 
India is facing plenty of economical challenges. The prominent 
hurdles for development are very high expenditure on import 
of crude oil, petroleum oils and coal, scarcity of elec-tricity etc. 
Barrier between rural and urban economy is increasing. As a 
result millions of people are shifting towards metro cities. Lot 
of basic problems are creating due to mam-moth population 
growth in cities. Pollution and global warming is also a one of 
the bigger obstacle. As a result millions of premature deaths 
are happening due to respiratory diseases and heart diseases 
etc. 
 
Making use of renewable energy resources particularly bio-
mass, bagasse cogeneration and biofuel will be a part of solu-
tion on above problems. Production of biofuel crops to fulfill 
increasing demand of petroleum base fuel will assist our over-
all economy. Efficient use of surplus biomass residue and ba-
gasse for electricity generation will lead to sustainable growth. 
It will certainly bring improvement in rural economy. It will 
solve environment related problems up to some extent. It will 
significantly reduce the dependence of our na-tion for crude 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 4, Issue 12, December-2013                                                             107 
ISSN 2229-5518 
  

IJSER © 2013 
http://www.ijser.org  

oil, petroleum oils and coal import. 
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