
Ab s t r Ac t
The traditional fuels required for the production of strength are decreasing every day, and it is far very vital to discover 
opportunity assets that may be used as fuel for the production of energy, especially for developing countries like India. 
The essential goal at the back of this paper is to lessen the pollutants, and recycle the wastage and reuse them, and 
ultimately to produce the electricity from waste. For producing strength, we make use of the process of changing the 
biomass strength into the electricity, and it will be transformed into strength. In a sense, right here, the phenomenon of 
biomass strength and this biomass electricity will be transformed into power, and by the use of this lessen the pollutants 
and also reduce the impact of global warming.
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In t r o d u c t I o n

The excessive volatility in fuel charges within the current 
past and the resulting turbulence in strength markets have 

compelled many countries to search for alternate sources of 
strength, for both financial and environmental reasons.

With developing public awareness about sanitation, and 
with increasing strain on the government and urban local, 
our bodies to manipulate waste greater efficiently, the Indian 
waste to electricity zone is poised to grow at a rapid pace 
inside the years to come. The dual urgent desires of waste 
control and dependable renewable power source are creating 
attractive possibilities for traders and project builders in the 
waste to electricity area.

Every year, approximately fifty-five million tons of 
municipal stable waste (MSW) and 38 billion liters of sewage 
are generated in the urban areas of India. Besides, large 
quantities of solid and liquid wastes are generated by way 
of industries. The waste era in India is expected to boom 
rapidly in the future. As greater people migrate to urban areas 
and as incomes boom, intake tiers are possibly to rise, as are 
charges of waste technology. It is expected that the amount 
of waste generated in India will boom at a step with a capita 
fee of approximately 1 to 1.33% annually. This has sizable 
impacts on the quantity of land. This is and maybe needed 
for disposal, monetary charges of amassing and transporting 
the waste, and the environmental effects of increased MSW 
technology levels.

typ e s o f WA s t e
The waste can be generally classified into the following 
categories:

• Urban waste
• Industrial waste
• Biomass waste
• Biomedical waste
Most wastes that are generated locate their way into land and 
water bodies without the right treatment, causing excessive 
water pollution. They additionally emit greenhouse gases, like 
methane and carbon dioxide, and add to air pollution. Any 
natural waste from urban and rural regions and industries is a 
resource because of its capability to get degraded, resulting 
in electricity generation.

The problems resulting from stable and liquid wastes 
can be substantially mitigated through the adoption of 
environment-friendly waste-to-electricity technologies to 
be able to allow the treatment and processing of wastes 
earlier than their disposal. These measures would lessen the 
amount of wastes, generate a large quantity of strength from 
them, and greatly reduce environmental pollution. India’s 
growing energy deficit is making the government critical, and 

REVIEW ARTICLE

SAMRIDDHI Volume 12, Issue 1, 2020 Print ISSN: 2229-7111 Online ISSN: 2454-5767



Generating Electricity from Waste: A Review

SAMRIDDHI: A Journal of Physical Sciences, Engineering and Technology, Volume 12, Issue 1 (2020)38

country's governments grow to be eager on the opportunity 
and renewable power sources. Waste to power is certainly 
one of these, and it is garnering increasing interest from each 
of the significant and state governments.

While, the Indian government’s figures would suggest 
that the value of waste to electricity is somewhat higher 
than different renewable sources, its miles nonetheless an 
attractive option, as it serves a twin role of waste disposal 
and energy production.

In d I A's WA s t e to en e r g y 
pot e n t I A l
According to the Ministry of New and Renewable Energy 
(MNRE), there exists a capacity of approximately 1,700 MW 
from city waste (1,500 from MSW and 225 MW from sewage) 
and approximately 1,300 MW from commercial waste. The 
ministry is also actively selling the technology of electricity 
from waste, via providing subsidies and incentives for 
the projects. Indian Renewable Energy Development 
Agency  (IREDA) estimates suggest that India has, to this 
point, realized the handiest about 2% of its waste-to-strength 
ability. A marketplace analysis from Frost and Sullivan predicts 
that the Indian municipal stable waste to the strength market 
should be developing at a compound annual growth fee of 
9.7% through 2013.

te c h n o lo g I e s f o r ge n e r At I o n o f 
en e r g y f r o m WA s t e 
Energy can be recovered from the organic fraction of waste 
(biodegradable, as well as, non-biodegradable) through 
thermal, thermochemical, biochemical, and electrochemical 
methods.

Thermal Conversion
The procedure involves thermal degradation of waste below 
excessive temperature. In this, entire oxidation of the waste 
occurs beneath excessive temperature. The most important 
technological option beneath this class is incineration, but 
incineration has been losing interest those days due to its 
emission characteristics.

Thermochemical Conversion
This system entails high temperature pushed decomposition 
of organic to depend on providing either heat energy or gas 
oil or gas. They are beneficial for wastes containing a high 
percentage of organic non-biodegradable count numbers 
and low moisture content. The foremost technological options 
below this category encompass pyrolysis and gasification. The 
products of those processes (producer gas, exhaust gases, 
etc.) can be used merely as heat energy or further processed 
chemically, to supply a number of cease products.

Biochemical Conversion
This process is primarily based on the enzymatic 

decomposition of natural depend by using microbial action 
to supply methane gas, and alcohol, etc. This manner, on 
the contrary, is favored for wastes having a high percentage 
of natural, bio-degradable (putrescible) remember, and 
high stage of moisture/ water content, which aids microbial 
activity. The predominant technological alternatives 
beneath this class are anaerobic digestion (bio-methanation) 
and fermentation. Of the two, anaerobic digestion is the 
most frequently used method for waste to power, and 
fermentation is emerging.

Electrochemical Conversion 
Electrochemical conversion inside the context of waste to 
power refers typically to microbial gas cells (MFC). These 
systems are advanced to lure the energy from wastes, where 
the reduction-oxidation machinery of immobilized microbial 
cells is catalytically exploited, for the extended switch of 
electrons from organic wastes, to generate energy and 
bio-hydrogen gas. However, this methodology needs big 
evaluation research on bulk scale liquid waste treatments 
and stands at a nascent level in India, as well as, worldwide.

In d I A n gov e r n m e n t su p p o r t f o r 
WA s t e to en e r g y
The Indian government has diagnosed waste to power as 
a renewable era and supports it through diverse subsidies 
and incentives. The MNRE is actively promoting all of the 
era alternatives available for power recovery from urban 
and commercial wastes. The MNRE is additionally selling 
the studies on waste to power via providing financial 
assistance for research and development (R&D) initiatives 
on value sharing basis following the R&D policy of the 
MNRE. In addition to that, the MNRE also provides monetary 
support for projects concerning applied R&D and studies on 
resource assessment, technology up-gradation, and overall 
performance evaluation.

A variety of key statistics, including the value of 
recyclables, the number of environmental pollutants from 
waste sources, and the quantity of commercial waste 
generated, need to be computed to benefit better expertise 
of this sector. In phases of studies related to waste to 
power, detailed analysis of charges and to be had funding is  
needed.

In d I A-pot e n t I A l o f en e r g y 
re cov e ry f r o m ur b A n A n d 
In d u s t r I A l WA s t e s
According to the MNRE, there is a potential to recover 
1,300  MW of power from commercial wastes, which is 
projected to boom to 2,000 megawatts through 2017. 
Projects of over a 135 megawatts were installed so far in 
distilleries, pulp, and paper mills, and meal processing and 
starch industries (Table 1).
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In d I A's WA s t e to en e r g y tA p p e d 
pot e n t I A l
From the above section, one can infer that there exists 
an estimated potential of about 225 MW from all sewage 
(taking the conservative estimate from the MNRE) and about 
1,460 MW of power from the MSW generated in India, thus a 
total of close to 1,700 MW of power. Of this, only about 24 MW 
have been exploited, according to the MNRE. Thus, less than 
1.5% of the total potential has been achieved (Table 2).

mA j o r co n s t r A I n ts fAc e d by 
In d I A n WA s t e to en e r g y se c to r
The boom of this quarter has been affected, resulting from 
the following limitations/constraints:
• Waste-to-energy remains a new concept in the country.
• Most of the validated and commercial technology in 

admire of city wastes are required to be imported.

• The expenses of the tasks especially based totally on the 
bio-methanation era, are excessive as crucial equipment 
for a task is required to be imported.

• In view of the low degree of compliance of MSW Rules 
2000 by way of the municipal corporations/ urban local 
bodies, segregated MSW is normally not available at the 
plant site, which may lead to non-availability of waste-
to-electricity plants.

• Lack of financial sources with municipal corporations/ 
urban local bodies.

• Lack of suitable policy guidelines from state governments 
in respect of allotment of land, the supply of rubbish, and 
strength purchase/ evacuation facilities.

co n c lu s I o n
From the above segment, you can actually infer that there 
exists an estimated ability of approximately 225 MW from all 
sewage (taking the conservative estimate from the MNRE), 
and approximately 1,460 MW of electricity from the MSW 
generated in India, for this reason, a total of near 1,700 MW 
of energy. Of this, best about 24 MW have been exploited, in 
step with the MNRE. Thus, less than 1.5% of the total potential 
has been achieved.
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Table 1: Liquid wastes refer to the total sewage sludge

State/ Union 
Territory

From liquid 
wastes* (MW)

From solid 
wastes (MW) Total (MW)

Andhra Pradesh 16 107 123

Assam 2 6 8

Bihar 6 67 73

Chandigarh 1 5 6

Chhattisgarh 2 22 24

Delhi 20 111 131

Gujarat 14 98 112

Haryana 6 18 24

Himachal Pradesh 0.5 1 1.5

Jharkhand 2 8 10

Karnataka 26 125 151

Kerala 4 32 36

Madhya Pradesh 10 68 78

Maharashtra 37 250 287

Manipur 0.5 1.5 2

Meghalaya 0.5 1.5 2

Mizoram 0.5 1 1.5

Orissa 3 19 22

Pondicherry 0.5 2 2.5

Punjab 6 39 45

Rajasthan 9 53 62

Tamil Nadu 14 137 151

Tripura 0.5 1 1.5

Uttar Pradesh 22 154 176

Uttaranchal 1 4 5

West Bengal 22 126 148

Total 226 1,457 1,683

*Liquid wastes refer to the total sewage sludge, i.e., sewage sludge 
generated and untreated sewage

Table 2: Current Waste-to-energy Installed Capacity

Grid-interactive power Capacities (in MW)  Contribution (%)

Waste to power  

 Urban 20.2 27.4

 Industrial 53.46 72.6

 Total 73.66  

Off-grid/ captive power Capacities (in MWEq*) Contribution (%)

Waste-toenergy  

 Urban 3.5 4.6

 Industrial 72.3 95.4

 Total 75.8  



Generating Electricity from Waste: A Review

SAMRIDDHI: A Journal of Physical Sciences, Engineering and Technology, Volume 12, Issue 1 (2020)40

pp. 2265-2269.
[6] Wiser, R., & Bolinger, M. (2004). An overview of alternative 

fossil fuel price and carbon regulation scenarios.
[7] Zhu, J., & Chow, M. Y. (1997). A review of emerging 

techniques on generation expansion planning. IEEE 
Transactions on Power Systems, 12(4), 1722-1728.

[8] http://www.asem-greenippnetwork.net
[9] http://www.eai.in/ref/ae/wte/wte.html


