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ABSTRACT 

In the present digitalised age of electricity, India has strongly established its significant electric power generation, transmission 

and distribution of electrical energy which is essential for achieving economic, social and environmental objectives of sustainable 

human development. Providing uninterrupted power supply to these segments will benefit several sectors. The present situation is 

characterized by unacceptably high losses of both technical (caused by internal action to the power system) and non-technical losses 

(caused by external actions to the power system) and without undue delays to restart of power generation and peaking shortages. 

Whether it is summer or winter, load shedding is there. Sometimes it is scheduled, sometimes it is totally unscheduled. Tamilnadu 

would be able to lead in power generation from the renewable energy a source with capacity addition target to balance the grid power 

during the power crunch is to be discussed in detail.  
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INTRODUCTION 

In India, average Transmission & Distribution (T & D) losses have been officially indicated as 27 % of the electricity generated. 

The per capita consumption of electricity in India is 542 kWh. If this wasted resource is properly utilized 741 million more individuals 

can have access to electricity. Puducherry, Jharkhand and Tamilnadu have been able to keep their transmission and distribution losses 

below 20% at 18%, 18% and 19% respectively.  

Accounting the prior research: The major research gap is identified from the electricity system of the state of Karnataka, which is 

severely constrained by both limited capital and energy resources. The study of primary sources of energy has been undergoing a series 

of significant challenges and reorientations have been particularly evident in this process of reorientation time. To support this stated 

approach operation and the issue of power failure and energy losses are to be taken. As such, the need for an integrated contingency 

planning has been reiterated. This research is based on the method of research by taking into consideration of the sources of the electrical 

energy of Karnataka and Tamil Nadu. 

MATERIALS AND METHODS 

According to the methodologies, the implementation of energy conservation and energy efficient measures for T&D loss 

reduction is incorporated. Good forecasting tools are becoming increasingly urgent under the relevant issues associated with the 

integration of wind energy into the power system. This paper gives a general background of research and developments in the fields of 

wind power forecasting. A thorough review of literature on different techniques is indicated to monitor the performance of wind turbine. 

Regression and R2 square analysis has proven to be an effective tool to identify the barriers to further deployment of T & D losses in 

the existing power plant. This research paper formulates and solves a suitable mathematical analysis.  

Conductivity and relative permittivity of components of T&D losses: The technical losses are inherent in a system and can be 

reduced to an optimum level of 7 to 10%. The losses can be further sub grouped depending upon the stage of power transformation & 

transmission system as Transmission Losses (400kV/220kV/132kV/66kV), as Sub transmission losses (33kV /11kV) and Distribution 

losses (11kV/0.4kv). 

Reasons for high T&D Losses: The following are the major reasons for high technical losses in our country: 

 Inadequate investment on transmission and distribution, particularly in sub-transmission and distribution.  

 Haphazard growths of sub-transmission and distribution system with the short-term objective of extension of power supply to new 

areas, inadequate reactive compensation. 

 Large scale rural electrification through long 11kV and LT lines. 

 Too many stages of transformations, improper load management. 

 Poor quality of equipment used in agricultural pumping in rural areas, coolers, air conditioners and industrial loads in urban areas. 

Distribution network: The total installed generating capacity in the country is over 135,000MW. Apart from an extensive transmission 

system network at 500kV HVDC, 400kV, 220kV, 132kV and 66kV which has developed  to transmit the power from generating station 

to the grid substations, a vast network of sub transmission in distribution system has also come up for utilization of the power by the 

ultimate consumers. The total distribution losses of technical and non-technical losses in power systems that hinder economic growth 

and its consequences. There are many benefits of reduced T&D losses allowing them to increase their profits and other such systems 

that will enable reduce T&D losses and access of power to rural areas along with reliability and quality of power to urban areas. 

Technical losses are due to current flowing in the several stages of transformation electrical network diffusion and percolation 

phenomena can produce the following types of losses: 

 Load losses that are due to ohmic losses which are essential features in all reactors (inductors) due to the continuous limited time 

and distance of the resistance of the conductivity. By using reactors, the Ferranti effect will be reduced. 
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 Dielectric losses result from the heating effect on the dielectric material between conductors and induction losses are caused by the 

electromagnetic fields surrounding conductors’ cuts through any nearby metallic objects. 

 Radiation losses are occurred by the projected magnetic lines of force as power losses about the electromagnetic fields surrounding 

conductors and do not return to the conductor when the cycle keeps being repeated. 

Non-technical Losses are caused as a result of ill legal pilferage, defective metering inaccuracies and unmetered supply of 

energy. Theft of power is energy delivered to customers that is not measured by the energy meter consciously defrauding the utility 

concerned. Theft / pilferage of energy is mainly committed by the. Non-consumers and bonafide consumers 

Reduced quality of T&D losses is getting the most output from the least amount of inputs in order to minimize resource costs. 

T and D losses for the whole of India during 1995-96 was about 22% which has increased to about 25.6% and Tamil Nadu 18.90% on 

2009-10 in Fig.1. State’s installed capacity had increased at an annual rate of 1.9 % against that of per capita consumption at 5.2% from 

2004-05 to 2008-09. The peak demand for power rose at an annual rate of 5.6 % while that of gross availability and total sale at 6.3 and 

6.9 % respectively. The Aggregate Technical & Commercial loss for the year 2008-09 to 2011-12 and reduction by 4% is shown in 

Fig.2. The installed capacity and peak demand for the year 2004-05 to 2008-09 is described in Fig.3. Tamil Nadu State’s own production 

and Central share is presented for the year 2004-05 to 2008-09 in Fig.4.  
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Fig.1. T & D Losses for the year 2003-04 to 2007-08 [06]
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Fig.2.Aggregate Technical & Commercial losses: 2008-09 to 2011-12 [08]
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Fig.3.Installed Capacity and Peak demand: 2004-05 to 2008-09 [07]
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Fig.4.State's own production and Central share - 
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Remedial measures: For preventing these losses important remedial measures are as follows: 

Sub stations are being developed to give relief to overloaded ones, which develop snags due to surge in power demand at peak 

hour. The power utility of Tamil Nadu Generation and Distribution Corporation Ltd (TANGEDCO) is ramping up its distribution 

network by constructing new sub stations in the city where power consumption has been going up every year. High voltage Direct 

current transmission lines may be considered more economical options and technically feasible with improved techniques of advanced 

technology in the near future. 

Matching renewable energy sources based on power generation: As India is subtropical country it can get a year around light and 

heat energy and this energy can be used as power resource for the generation of electricity. As it is a non-exhaustible resource it can 

give year around output power. During peak load, non-renewable energy resources are used for limiting and saving of fossil fuels and 

the impact on environment. Wind turbines are used to tap the potential of wind energy, which is available in millions of MW. Reliability 

of wind turbine is critical to extract this maximum amount of energy from the wind.  It is usually necessitated for capacity additions. 

The peak demand will be reduced and eventually there will be considerable savings in national capital investments.  

RESULTS AND DISCUSSIONS 

The distribution capacitor banks are better to use to improve the power factor and reduce the line losses. The power factor 

contributions are negative because the commercial load is assumed to be inductive. The extensive use of such energy losses in today's 

electricity networks can be undeniable for taking serious steps to minimize some extent. Unmetered loads, such as street lighting and 

free power for agriculture field, consume energy in the form of end- use load and losses.  New energy-efficient lighting, such as light-

emitting diode (LED), can reduce load and thereby reducing the losses. End-use load is not included in losses, but rather as part of the 

system load.  

The power output of these energy sources is not as reliable and as easy to adjust to changing demand cycles as the output from 

the traditional power sources. Based on the assessment of wind power forecasting models, further direction for additional research and 
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application is proposed. This paper presents a review of the current status of the renewable and sustainable energy, offering a clear 

vision of the latest research advances in this field. 

CONCLUSION 

The above discussion thus serves the purpose of identifying the possible sources of a high potential energy and capacity savings 

to improve their operational inefficiency and thus increase their net production and this will be able to help during the shortage as an 

effective short term remedial action. The identified possible sources are largely avoidable operational inefficiency, under- utilization of 

capacity, higher range of auxiliary consumption and defective tools. Electrical power components are very costly and difficult to reduce 

technical losses on replacement of defective equipment’s in the existing systems. 

Future directions 

There seems to be no possibility of reconciling the load flow analysis to determine the transmission and distribution losses for 

accurate metering in the distribution sub stations. Energy losses can partly be overcome by the use of models and computer simulations. 

Sensitivity analysis can be used to study the influence of different parameters. Therefore, in order for new sources to become completely 

reliable as primary sources of energy, energy storage is a crucial factor. An overview of the current and future energy storage 

technologies used for electric power applications is possible to carry the further research study. Most of the technologies are in use 

today while others are still under intensive research and development. 
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