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Abstract— the paper discusses about the reasons behind the serious power shortages in India and impact of these power 
plants on environment and citizens. In this paper various important problems are addressed, such as supply and demand gap, 
harmful effect of power plants on Indian citizens and environment and transmission and distribution losses. Here statistic data 
by various reports are used for addressing the problem. Furthermore, it also discusses about the possible solution to these 
problems. 
 
Index Terms— Current Condition Of Indian Power Sector, Distribution Energy Resource, Harmful Effects Of Power Plant, 
Power Sector Problems. 
 
I. INTRODUCTION 
 
The present power position in India is alarming as 
there are major power shortages in almost all states of 
the country leading to crippling of industries and 
hundreds of thousands of people losing jobs and a 
heavy loss of production. The overall power scene in 
India shows heavy shortage almost in all states in the 
country. The situation is going to be aggravated in 
coming years as the demand is increasing and the 
power industry is not keeping pace with the increasing 
demand. Many of the states in India depend to a large 
extent on hydro generation. The increase in demand 
has far outstripped the installation of new plants. Also 
there is no central grid to distribute excess energy 
from one region to another. The experience in the 
operation of thermal plants is inadequate. All these 
have led to heavy shortage and severe hardship to 
people. 
   
II. THE CURRENT SCENARIO OF POWER 
GENERATION IN INDIA. 
 
In India, centralized power generation plants are 
mainly governed by Indian government. Generation of 
electricity in these power plants is carried out by three 
sectors which are Central sector, State sector and 
Private sector. Central sector produces a total of 
72,521 MW (31.03.2015 source om section) of 
electricity in India. Central sector consist of four types 
of electricity generation power plant which are coal, 
gas, nuclear and hydro power plants. There are several 
Central sector industries generating electricity in 
India. National Thermal Power Corporation of India 
is one of the central sector industries. It is the largest 
power industry in India, with a generation of 44,598 
MW (source ntpc). NTPC has a goal of expanding its 
generation capacity from 44,598 MW to 1,28,000 Mw 
by the year 2032. National Hydroelectric Power 
Corporation (NHPC) is another industry of central 
sector. The main aim of NHPC is to harness the vast  

 
energy source of hydro, wind and tidal of the country 
to generate cheap and pollution free electricity.  NHPC 
has a generation capacity of 5295 MW. State sector 
has five types of electricity generation power plant 
which are Coal, gas, diesel, hydro and renewable 
sources of energy. Coal power plants are the highest 
producer of electricity with a generation capacity of 
58100.50 MW, Followed by hydro power plant with a 
capacity of 27482.00 MW. The Diesel power 
generation plants have the lowest power generation 
capacity of 602.61 MW. Total capacity of electricity 
generation in state sector is 96963.20 Mw. Private 
sector produces the highest electricity in India. It has a 
total capacity of 102237.81 MW . It is also noticed that 
private sector uses and generates the highest 
renewable energy which is 31973.29 MW. 
 
III. PROBLEMS OF POWER SECTOR IN 
INDIA. 
 
A. SUPPLY AND DEMAND GAP  
By the year 2030, use of natural gas is expected to 
increase twofold. It was expected that global demand 
for energy will reduce in the future however, this is not 
true. The oil and gas reserves are mainly concentrated 
in Russia, Central Asia, Africa and Middle East. 
Nearly half of the gas reserves are concentrated in 
Russia and Iran (Report DTI 2006b). Another option 
is to use alternative energy sources. The government is 
rethinking on the energy resources which were 
previously disregarded.  However, India is still facing 
acute power shortages and frequent blackouts, 
especially during summer. Hence there is a demand of 
an alternative source of electricity. In 2012 over 300 
million people of northern and eastern India were 
affected because of the Blackout on 30 and 31 July, 
This was the largest power outrage in the history of 
India. Electricity consumption in India is growing on 
a very fast pace because of growing population, 
economic development and industrialization. But 
development and industrialization are hindered by the 
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shortage of power supply. Hence there is an urgent 
need to correct the demand and supply chain of power 
supply in India. Despite having more than 225 GW of 
installed generation capacity in 2012-13, India 
continues to be power deficit [1]. There are several 
reasons for this such as inadequate transmission 
capacity, not matching the generation capacities and 
load requirements. 
Power supply and demand position in February 2014 
 

 
 
Source CEA INDIA 

 
 
B. HARMFUL EFFECTS ON CITIZENS  
India chiefly depends on coal for electricity 
generation. However coal in India does not have a very 
good calorific value. Hence when it is used in power 
plants it produces many harmful gases such as sulfur 
dioxide, nitrogen oxide and mercury. When these 
gases are released in the atmosphere by the power 
plants, sulfur dioxide and nitrogen reacts with water 
and other compounds to form various acidic 
compounds and fine particles. These pollutants can 
remain in air for days and years. The pollutants then 
fall to earth in either dry form or wet form. The data in 
this study is derived from a database of coal fired 
power plants compiled by Urban Emissions for the 
operational period of 2011-12 and takes into account a 
total of 111 coal fired power plants representing a 
generation capacity of 121GW [2]. The pollution 
impact generated by this fleet of coal plants is 
summarized below: 
 

 

The results of this analysis show that coal is taking a 
heavy toll on human life across large parts of the 
country: 
The study finds that in 2011-2012, emissions from 
Indian coal plants resulted in 80,000 to 115,000 
premature deaths and more than 20 million asthma 
cases from exposure to total PM10 pollution. 
The study quantified additional health impacts such as 
hundreds of thousands 
Of heart attacks, emergency room visits, hospital 
admissions, and lost work days caused by coal-based 
emissions. 
The study estimates the monetary cost associated with 
these health impacts exceeds Rs.16,000 to 23,000 
crores (USD $3.3 to 4.6 billion) per year. 
 
C. TRANSMISSION AND DISTRIBUTION LOSSES 
In India transmission and distribution losses are very 
high as compared to developed countries which is 6% 
to 11%. 
32.86% (2000-01), 33.98% (2001-02) and 32.54% 
(2002-03) are the all India figures for losses in three 
years [3]. 
These losses can become a potential for saving if we 
can reduce the losses to its minimum level. A 
reduction in T&D losses by 1% would result in a 
saving in capacity by about 800 MW. Indian 
government is funding the utilities to improve sub 
transmission and distribution system. It is expected 
that implementation of this program among other 
measures will bring down the losses. About 23% of the 
power is wasted in the Country during transmission 
and distribution. As per the Central Electricity 
Authority’s (CEA) report, Transmission & 
Distribution losses in the country for the year 2012-13 
stood at 23.04% (provisional) [4]. This was stated by 
Sh. Piyush Goyal, (Minister of state for Power, Coal & 
New and Renewable Energy (Independent Charge) in 
a written reply to a question in the Rajya Sabha. 
Government of India is having a aim of reducing 
AT&C losses and improving power distribution sector 
of state utilities, Government of India has launched 
the Restructured-Accelerated Power Development and 
Reforms Program (R-APDRP). Projects under the 
scheme are taken up in two parts in towns having 
population more than 30,000 (10,000 for special 
category States) as per census 2001. Part-A of the 
scheme is for establishing IT enabled system for 
energy accounting / auditing and Supervisory Control 
and Data Acquisition (SCADA) for big cities 
(population:4 lakhs and Annual Energy Input: 350 
MU) whereas Part-B is for up-gradation, 
augmentation & strengthening of electrical 
infrastructure in project towns.  
Under Part-A (IT enabled system), projects worth Rs. 
5348.34 Crores. for 1412 towns, 72 Part-A (SCADA) 
projects worth Rs. 1601.28 Crores. and 1244 Part-B 
projects worth Rs. 31139.71 Crores have been 
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sanctioned till 30.06.2014 under the R-APDRP 
program. Further, Government has notified 
mandatory labeling of Distribution transformers to 
ensure that distribution transformer losses are 
minimized.  
The Minister further stated that the Government is 
giving various fiscal and financial incentives, such as 
capital/interest subsidy, generation based incentives, 
accelerated depreciation, concessional excise and 
customs duties for the promotion of renewable energy 
sources in the country. Among the other steps to 
promote renewable energy include setting up of 
demonstration projects, preferential tariff for purchase 
of power generated from renewable sources, intensive 
resource assessment, development of power 
evacuation and testing facilities, introduction of 
Renewable Energy Certification and Renewable 
Purchase Obligation etc. Indian Renewable Energy 
Development Agency (IREDA), a Central Public 
Sector Enterprise (CPSE) under Ministry of New and 
Renewable Energy, also provides soft term loan for 
promotion of renewable energy projects. As a result of 
these, an installed capacity of 31,707 MW from 
various renewable energy sources has been achieved 
in the Country till 31.03.2014. 

 
 
IV. SOLUTION  
 
A. USE OF DISTRIBUTED ENERGY RESOURCE 
TO OVERCOME SUPPLY AND DEMAND GAP. 
It is important for a country to have a diverse energy 
portfolio as it reduces their dependence on a specific 
fuel and provide opportunities for mitigating 
greenhouse gases. As in the future oil prices are 
expected to increase and Government is keen to 
promote renewable energy. India has focused on 
renewable sources for power generation keenly over 
the past decade. As a result of this India witnessed 
significant capacity increase in renewable energy 
based power. Distributed Energy Resource is defined 
as Small-scale Electric Generator located next to and 
connected to the load being served either with or 

without an Electric Grid Interconnection by IEEE 
1547 Standard, Distributed Energy Resources. It is 
also referred as Distributed generator [5]. 
Under this category included are the following; 
- Micro Turbines (only Hydro) 
- Combustion turbines 
- Reciprocating Engines 
- Sterling Engines 
- Solar PV Systems 
- Solar thermal 
- Wind Power Systems 
- Fuel Cells 
- Energy Storage devices 
- Hybrid systems 
- Combined Heat Power (CHP) 
Distributed energy resource has drawn attention of 
Indian government and the government has formed a 
specific Working Group on Distributed Generation 
and Renewable under Indian Smart Grid Task Force 
[6]. India is facing power shortage every year due to 
large population and the industrial growth. 
Advantages of distributed renewable energy 
1) Has a lower capital cost because of the small size of 

the DG (although the investment cost per kVA of a 
DG can be much higher than that of a large power 
plant). 

2)  May reduce the need for large infrastructure 
construction or upgrades because the DG can be 
constructed at the load location. 

3) If the DG provides power for local use, it may 
reduce pressure on distribution and  transmission 
lines. 

4) With some technologies such as solar or wind, it is 
a form of renewable energy. 

5) Can increase power reliability as back-up or 
stand-by power to customers. 

6) Offers customers a choice in meeting their energy 
needs. 

 
 Distributed generation with available size. 
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B. POWER SECTOR REFORMS 
By opening Power Sector for foreign and private 
investments Indian government liberalized Indian 
power sector in 1991.However, target of attracting 
private investors was not archived because private 
investors had to rely on state‐owned, integrated 
utilities (state electricity boards, SEBs) for 
transmitting and distributing their electricity. Private 
companies did not entered in to the market because of 
poor financial health of state electricity boards. The 
Electricity Act 2003 [7], which replaced earlier 
legislation related to the power sector in India, 
provides an enabling framework for development of 
the sector. The Act introduced reforms related to: the 
unbundling of the SEBs, open access to transmission 
and distribution networks, this attracted private 
investors and introducing competition in generation, 
facilitating electricity trading, and independent tariff 
settings and regulation [8]. The Act also mandates 
each state to establish state electricity regulatory 
commissions (SERCs). While on a national level the 
Central Electricity Regulatory Commission (CERC) 
covers much of the regulation on generation and 
interstate transmission, the SERCs have exclusive 
jurisdiction on electrical distribution. Before the 2003 
reforms the Central Electricity Authority (CEA) was 
responsible for licensing power plants on technical 
and economic aspects. This role changed after the 
2003 reform. It became an advisory body for the 
government on matters related to national electricity 
policy and technical matters, as well as specifying 
technical and safety standards for power plants and 
transmission grids. Furthermore, the Act requires the 
central government to develop every five years, in 
consultation with state governments and the Central 
Electricity Authority, a National Electricity Policy 
(NEP, notified in 2005) and a National Tariff Policy 
(NTP, notified in 2006). The NEP sets guidelines for 
accelerated development of the power sector, 
supplying electricity to all areas and protecting the 
interests of consumers and other stakeholders. The 
NTP provides general and uniform parameters to the 
SERCs for formulating regulations and fixing tariffs, 
ensuring adequate returns and reasonable user 
charges. The NTP 2006 asks each state to introduce 
renewable purchase obligations (RPOs), which 
require a minimum share of renewable electricity 
being bought by distribution companies. The SERCs 
are responsible for specifying the renewable 
percentages in their states. Renewable generators 
receive a higher tariff for electricity sold to the 
distribution companies. The tariffs are being set by the 
SERCs following guidelines from the CERC. So far, 
21 states have introduced renewable quotas between 
1% and 14% for 2010/11 (MNRE, 2010b). RPOs can 
be technology‐specific or technology independent. For 
example, Gujarat distinguishes three categories: solar, 
wind and other renewable. Failure of the distribution 

companies in meeting the RPO targets is, however, 
rarely penalized. Only three states have introduced 
penalties. Only four states met their target for the 
2009/10. Most states have specified RPOs targets only 
up to 2012. Uncertainties about conditions beyond the 
end of the 11th Five‐Year Plan may limit investments 
in renewable technologies. The authorities in India 
introduced renewable electricity certificates (RECs) in 
November 2010, aiming to ensure that renewable 
capacity is added at the least cost. The RECs, either 
solar or nonsolar, are tradable across states, and so 
give distribution companies the opportunity to fulfill 
their RPOs from renewable sources outside of their 
states. Generation companies have three options for 
selling their renewable electricity: selling it to the 
distribution company at the tariff fixed by the SERC, 
as before the introduction of the RECs; selling the 
RECs at power exchanges and the electricity to the 
distribution company separately; or selling both 
electricity and RECs at the power exchanges. The 
impact of the REC mechanism on the Clean 
Development Mechanism (CDM) registration for 
renewable electricity project is unclear: at time of 
writing neither CERC nor the UNFCCC executive 
board had taken a view. 
 

 
Source FICCI report September 2013 page no. 11 

www.ficci.com/spdocument/.../power-transmission-report_270913
.pdf 

 
CONCLUSION 
 
India is on the road of prosperity and growth but 
energy shortage hinders its plans. India is still facing a 
acute shortages of power despite being world’s third 
largest producer of electricity in the year 2013 with 
4.8% global share in electricity generation [9]. There 
are many reasons behind the acute shortage of energy 
which are discussed in this paper. Some solutions are 
suggested in the paper as corrective measures to the 
problems of power generation in India. 
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