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Abstract - Power is one of the most critical catalysts for the development of nation. Considering the importance of power 
sector in increasing nation’s economy, structure of power sector is undergoing large transformation throughout the world. 
Power sector accounts 4% of India’s GDP. India is known to be 5th largest producer and consumer of electricity. There are 
many roadblocks in releasing the full potential of India’s power sector. Emerging technologies such as power electronics, 
energy efficiency, renewable and distributed energy sources will enable India to tackle the obstructions. This paper discusses 
the present and expected scenario of Indian power sector, Issues and solutions required for sustainable energy policy of 
India.   
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I. INTRODUCTION 
 
India’s power sector is one of the most diversified 
sectors in the world. Both conventional and non-
conventional sources comprises Indian power sector. 
Conventional sources range from coal, lignite, natural 
gas, oil, hydro to nuclear power. Non-conventional 
are wind, solar, agricultural and domestic waste. 
Electricity demand in the country has increased 
rapidly and is expected to rise further in the years to 
come. In order to meet the increasing demand for 
electricity in the country, massive addition to the 
installed generating capacity is required. Hence, 
Indian power sector is undergoing a significant 
change that has redefined the industry outlook. 
 
It has changed from vertically integrated structure to 
the State Electricity Boards (SEBs) owing the 
Generation, Transmission & Distribution business to 
the more unbundled corporate structure. There are 23 
SEBs that existed before the electricity reforms 
began. This includes state owned generation, 
transmission & distribution companies, private 
utilities which are engaged in generation and 
distribution in specific cities and central government 
owned power generation and transmission companies. 
It also comprises of industrial power generators that 
own small plants that include the electricity needs of 
their companies. 
Power trading is facilitated by inter-state & intra-state 
trading licensees. There are 21 states in which all 
matters related to generation, transmission & 
distribution of electricity managed by their respective 
SEBs. All the states have recognised their SEBs 
except Jharkhand & Kerala. 
 
II. PRESENT SCENARIO AND AMBITIONS 
 
Government of India is aiming to capacity addition of 
88.5 GW under the 12th Five-Year Plan (2012-2017) 

and around 100 GW under the 13th Five-Year Plan 
(2017-2012). Investments of 250 USD billion are 
planned for the power sector during 12th Plan. Wind 
energy is estimated to contribute 60 GW, followed by 
solar at 100 GW by 2022. Target for renewable 
energy has been increased to 175 GW by 2022. 
 
India has 305.55 GW installed capacity as of 31 
August 2016. The total installed capacity has 28% 
renewable power plants. During the year 2014-15 
India has 1,106 TWh gross electricity generated by 
utilities and 166 TWh by captive power plants. With 
4.8 % global share in electricity generation in the year 
2013 India is now the 3rd largest producer of 
electricity suppressing Japan & Russia. The per capita 
electricity generation in India is 1,010 kWh with total 
electricity consumption of 938.82 TWh. 
 
1. Electricity Generation 
Compared to developed nations India’s electricity 
generation was were very low from 1950 to 1985. 
India has shown rapid growth from 1990 in electricity 
generation. The electricity generation was 179 TWh 
in 1985 which increased to 1057 TWh in the year 
2012. The important factor for growth of power 
generation is the contribution of coal fired plants and 
renewable energy sources. With the annual growth of 
6.41%, the gross electricity generation target is 1,173 
billion kWh for FY 2016-17 as of 1,102 billion kWh 
during the year 2015-16. 
  

 
Fig.(1) Projected Peak Demand in India 
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Fig.(2) Projected Installed Capacity Requirement in India 

 
2. Electricty Transmission  
The bulk transfer of power over long distance at high 
voltage (132kv and above) is Electricity 
Transmission. The transmission was 3,708 ckm in 
1950 which has increased to more than 166000 ckm. 
The power grid corporation of india transmits  75556 
ckm power out of total transmission .The electricity 
transmission in India is done by dividing it into five 
regions which is Northern Region, North Eastern 
Region, Southern Region and Western Region. 
Within each region there is interconnected 
transmission system which is known as Regional 
Grid. Fig.(3) shows power map of national grid at 
present. 

 
Fig.(3) Power Map of National Grid.[3] 

 
3. Electricty Distribution 
Power distribution was done previously by state 
distribution companies. Along with state distribution 
companies there are privately owned companies. For 
regulation of electricity sector and to determine the 
tariff for electricity some states have state electricity 
regulatory commissions.  
 
III. OBSTRUCTIONS 
 
The World Resources Institute has estimated 
electricity and distribution losses to be 27% in India. 
There are various factors contributing to the loss of 
total capacity. Some of the important factors are 
given below.    
 
A. Tranimission and Distribution Losses 
The unit of electric energy generated by Power 
Station does not match with the units distributed to 
the consumers. Some percentage of the units is lost in 
the distribution network. This difference is known as 
Transmission and Distribution Loss.  

Two types of Transmission and Distribution Losses 
are Technical and Non-technical losses.  
a) Technical Losses: These losses due to 
energy dissipated in the conductors, equipment used 
for transmission line, transformer, subtransmission 
line and distribution line and magnetic losses in 
transformers. Technical losses are usualy 22.5% and 
are dependent on characteristic of network and its 
mode of operation. Technical losses can be further 
divided as Fixed technical losses and Variable 
technical losses.[5] 
 
Following are the reasons for tehnical losses – 
1. Lengthy Distribution Lines 
2. Inadequate Size of Conductors of 
Distribution Lines 
3. Installation of distribution transformers 
away from load centers 
4. Low power factor of primary and secondary 
distribution system 
5. Bad workmanship 
6. Feeder phase current and load balancing 
7. Load factor effect on losses 
8. Transformer sizing and selection 
9. Balancing three phase load 
10. Switching off transformers 
 
b) Non technical losses : Non-technical losses 
are referred to actions which occur at the external to 
the power system. These losses are many times not 
included by the system operators ass these are 
difficult to measure. Non-technical losses are caused 
due to inaccuracies in meters, unmetered energy & 
power theft. These losses are mainly referred to 
power theft in one or another form. Power theft is the 
energy which is delivered to customers but not 
measured by meters for the customer. Power theft is 
done by meter tempering or bypassing the meter.[6] 

 
B. Fuel Availibilty Concern 
Fuel availability is beginning to emerge as the biggest 
obstacle hindering the progress of power sector. India 
is majorly (i.e. 64.6%) dependent on coal as resource 
of power generation. Restricted coal supply leads to 
increased dependency on imported coal. This results 
in increased power cost due to limited fuel.  
 
C. Land Acquisition 
The concern of land acquisition has made purchase of 
land expensive. Installation of power plant requires 
huge investment and addition of expensive land cost 
makes the power sector to unprofitable and 
unsustainable. 
 
D. Less usage of Renewable Energy 
India’s tremendous renewable energy resource has 
only been partially realized due to the lack of 
coherent national renewable policy. The promotion of 
renewable energy sources is hampered because of this 
policy. Hence, there is inconsistency in adaptation of 
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renewable energy sources in various states of India. 
Some have set high portfolio standards whereas 
others have low or no targets. The reasons for such 
discrepancy are high capital cost, low plant factor, 
Lack of grid presence and infrastructure for 
installations and non-availability of up-front capital.   
 
IV. METHODS TO OVERCOME 
OBSTRUCTIONS OF INDIAN POWER 
SECTOR 
 
a) Minimizing losses : The transmission and 
distribution losses in power system can be reduced by 
introducing EHVAC and HVDC transmission 
systems and adequete Transmission and Distribution 
channels can be developed for power transsfer. And, 
implimention of power theft dection system in 
transmissions systems will eliminate losses due to 
power theft.[1] 
Steady state stability of power system depends on 
resistance and reactance of the trasmission line. In 
case of long transmission lines the low reactance 
imoroves steady state stability, power transfer. Also 
the resistance of transimission is directly proportional 
to losses. Parallel operation of two or more similar 
transmission lines reduces line resistance and 
reactance both. Its cost effective for transfering power 
with high magintudes.  
        Adaptation of new technologies like FACTS, 
upgradation and up rating of Ultra High Voltage 
Systems, super conducting technlogies, converters 
etc. to make the reliable and flexible transmission 
systems to meet the requirements.    
b) Transformation of Power Generation: Usage 
of super critical boliers can provide higher effeicincy 
of 38-49% and thereby increasing the full conversion 
efficiency of coal-based power plants. Retrofitting of 
power plants will not only provide additional capcity 
at less cost but also ensure uninteruptted power 
supply. 
c) Energy conservation and Energy Efficiency: 
Energy conervation act and Electricty act was enacted 
in 2001 and 2003 respectively. These acts addresed 
the issues in piece metal manner. Similarly the 
government needs promote a policy which will 
provide incentives for energy efficiency. When this 
strategy was adapted in USA, the average annual 
consumption of refrigerators was reduced to 1825 
KWh to 476 Kwh in the period 1974-2001. 
d) Renewable Energy sources: Develoment of 
renewable energy sources will provide alternatives to 
fossil fuels which are finite in nature. Hydroelectric 
projects have significant environmental, social and 
economical impacts. Usage of renewable energy 
sources produce no such impacts.[2] 
           Renewable sources comprises of new 
technlogies which are already in mature state and 
others require development to  achieve the goal of 
sustainable power system. This can be helped by 
improvements to various components of power 

system such as electric genrators, turbines, motors 
etc. Further, production of renwable source is reduced 
by subsidies.  
           Some important provisions of The Electricity 
Act 2003 include various incentives to the producers 
of renewable energy. This act has made the state 
electricity regulatory commission important part of 
state level policies for renewable energy. The act 
encourages new projects and technologies 
establishment for renewable generation.   
 
V. GOVERNMENT INITIATIVES 
 
Government of India has taken some initiatives to 
improve the power sector and make it more efficient. 
Government has set a goal to generate 2 trillion units 
of energy by 2019. This will help to provide 
electricity for agriculture, commercial, residential & 
industrial purpose. 
          Government of India has exempted 10 year tax 
for solar projects so as to achieve the target of 175 
GW of power generation by renewable sources by 
2022. 
           Government of India has also a sought to 
increase the wind energy production from 20 GW to 
60 GW and restart the installed hydro power plants 
by 2022. 
           Government of India is focusing on low cost 
generation, optimization of capacity utilization, 
controlling input cost, proper use of available fuel, us 
of upgraded technology, increase use of non 
conventional sources. 
          For development of national grid, interstate 
connections, technology upgradation  and to optimize 
the cost of transmission government is working on 
transmission strategy. 
Government is also focusing distribution system to 
improve distribution by system upgradtion , 
controlling power theft, reducing loss, quality power 
supply commercialization. [5] 
 
CONCLUSION 
 
Looking at history and future demands of power 
sector India’s power sector is growing rapidly. 
Despite this growth, the full potential of power 
system is not achieved. Transmission and 
Distribution losses and Fuel unavailability are the 
main reasons of India’s unstable and unsustainable 
power sector. It may be concluded that increase in 
generation based on renewable energy sources is 
viable solution. The transmission and distribution 
systems can be improved by implementation of 
emerging technologies from the field of power 
electronics. Storage technologies especially batteries 
and Super Conducting Magnetic Energy Storage will 
enhance the energy efficiency. In this way, ambitions 
of India’s power sector can be fulfilled by eliminating 
obstructions of Generation, Transmission and 
Distribution of power systems.   
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