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Abstract 
Throughout the world, electrical power are becoming as one of the 

need in the growth of any country and as the area of spreading of 

power increasing day by day the losses occurred during transmission 

and distribution of power from generating station to consumer 

consumption location also increasing . So, now a days every one also 

thinking and focusing on the elimination of both kind of constant and 

variable  losses and competition for reducing losses in transmission 

and distribution lines is being introduced to increase efficiency of the 

electric power in the industries. In the transmission and distribution of 

electrical power their are many different types of losses which takes 

place during the transmission and distribution of electrical power some 

of them are taken as constant and some are variable losses and the 

value of variable losses can be increase or decrease as per the handling 

or maintenance of transmission and distribution system . The main aim 

is to identify all the losses in the transmission and distribution system. 

In this Dissertation we are calculating the all losses of mayapuri 

industrial area and after calculating all data we have separate out all 

different types of losses like technical and non – technical losses on 

the basis on top – down and bottom up approach / load factor and loss 

load factor.  And the final Calculation of losses gives the value for 

technical losses which helps to reduce the technical and non- technical 

losses to increase the efficiency of the system. And overcome the 

shortage of electrical power in future. The demand is increasing day by 

day because dependent on energy is increasing .it occupies the top 

position in the hierarchy. There are certain losses which affect the 

economy of power system. In India the percentage of transmission and 

distribution losses has been quite high. The term distribution losses 

refers to the difference between the amount of energy delivered to the 

distribution system and amount of energy consumer billed. So, to 

increase the efficiency of the transmission and distribution system we 

have to calculate the losses with different techniques and then 

summarize the losses and think about the methods how we can 

overcome these losses. In this dissertation ,we study the transmission 

and distribution losses of mayapuri industrial area through load factor 

and load loss factor and also calculating the losses through  top-down 

and bottom –up approach which give us the value of technical and non 

–technical losses .and in this we calculate the losses of different  areas 

like domestic ,commercial ,industrial ,domestic +commercial etc. By 

calculating the losses of their different feeders, power transformer and 

distribution substation by collecting the values from different mention 

electricity station  and then by using formulae’s of calculating 

technical and non technical losses we get losses value and shows in the 

dissertation  through different tables and graphical  for better 

understanding of others.  And in future we can have some more 

advanced technique through which we can calculate the more accurate 

result of losses move a step towards removing these losses by using 

advanced techniques and methods for better efficiency of transmission 

and distribution power system. 

Keywords: Top Down and Bottom Top Approach, Technical 

and Non –Technical Losses, Distribution Losses. 

 

1. Introduction 

 
Electrical energy is the most efficient and popular form of 

energy and the modern society is heavily dependent on the 

electric supply. The life cannot be imagined without the supply 

of electricity. At the same time the quality of the electric 

power supplied is also very important for the efficient 

functioning of the end user equipment. 

 

The term power quality became most prominent in the power 

sector and both the electric power supply company and the end 

users are concerned about it. The quality of power delivered to 

the consumers depends on the transmission and distribution 

of the power. If there is any deviation in the transmission 

and distribution of the electric power delivered from that of 

the standard values then the quality of power delivered is 

affected due to the different types of losses.  

 

       The thesis first aimed at identification of the T&D loss 

percentage of distribution system of Mayapuri industrial area. 

Then the segregation of technical and non- technical losses 

based on Top-Down and Bottom up approach/ Load factor and 

Loss Load Factor. [1] 

The first demonstration of electric light in Calcutta was 

conducted on 24 July 1879 by P W Flurry’s & Co. On 7 

January 1897, Kilburn & Co secured the Calcutta electric 

lighting license as agents of the Indian Electric Co, which was 

registered in London on 15 January 1897.          
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A year later, the company was renamed the Calcutta Electric 

Supply Corporation. The control of the company was 

transferred from London to Calcutta only in 1970. Enthused by 

the success of electricity in Calcutta, power was thereafter 

introduced in Bombay. Mumbai saw electric lighting 

demonstration for the first time in 1882 at Crawford Market, 

and Bombay Electric Supply & Tramways Company (B.E.S.T.) 

set up a generating station in 1905 to provide electricity for the 

tramway. The first hydroelectric installation in India was 

installed near a tea estate at Sidrapong for the Darjeeling 

Municipality in 1897. The first electric train ran between 

Bombay's Victoria Terminus and Kurla along the Harbour Line, 

in 1925. In 1931, electrification of the meter gauge track 

between Madras Beach and Tambar was started. [2] 

 

  

Now-a-days with the advancement in technology there is a 

drastic improvement in the transmission and distribution 

devices. With this improvement the transmission and 

distribution devices got a permanent place in the power 

sector helping to ease the control on overall losses in the 

system. In the transmission and distribution of both types 

domestic and commercial, there are different types of 

losses which we have to more improve to increase the 

efficiency of the transmission and distribution system.  

                                                          There are many 

topics to study about different types of losses i n  the literature 

like- t e c h n i c a l ,    n o n -  t e c h n i c a l .  In this project the 

use of different method used for the computation of losses 

in the transmission and distribution is studied and analyzed.   

 

2. Literature Survey 
 
In India, the T&D loss% of the power distribution utilities is 

very high. The power utilities are facing power shortage, huge 

amount of losses in millions of crores, poor and unreliable 

power etc. Power system losses comprises of technical losses, 

non-technical losses & revenue losses.  The reasons for the 

technical losses are lack of inadequate T&D capacity, too many 

transformation stages, improper load distribution and extensive 

rural electrification etc. 

For the proper and accurate measurement of power losses in the 

power distribution utilities, we have to identify and found 

different power losses like technical and non-technical losses. 

This is the today’s need of our developing country is more 

important where total T&D loss % loss are very high. The 

power distribution utilities should estimate the losses where the 

data for computing the technical and non-technical losses are 

generally not available.  

         Non-technical losses represent a significant portion of 

electricity losses in both in developing and developed countries. 

These losses not only occur in the developing countries but also 

in the developed countries. For example in in United States 

NTL ranges from 0.5% to 3.5% of the gross annual revenue. 

These figures are very less as compared to the developing 

countries like India, Pakistan, and Bangladesh. [13] 

         It is apparent that knowing how to identify the cases of 

NTL accurately is a vital for many utility companies in world 

wide. Such an identification providing the means of devising 

and implementation of preventive and corrective mean of 

reducing the losses involved. Knowledge of electricity 

customer that provides the understanding of their behaviour has 

become increasing popularly important in electricity industry, 

especially in deregulated market. With this knowledge to hand, 

individual service provider can improve their decision generally 

making  as well as develop innovative strategies and product 

based on customer demand as a mean of differentiating 

themselves from  their competitor. Nizar represented a new 

approach to nontechnical losses analysis for utility using the 

modern computational technique extreme learning machine 

(ELM). Non-technical losses represent a significant 

proportional of electricity losses both in developing and 

developed countries. ELM uses the load profile of the customer 

expose the abnormal behaviour that is known to be highly 

correlative to non-technical activity. This approach is superior 

to SVM. [14]  

Carlos A. Dortolina, Senior Member, IEEE, and Ramon Nadira, 

The Loss That Is Unknown Is No Loss At All: A Top-

Down/Bottom-Up Approach for Estimating Distribution Losses 

in IEEE transactions on power system, vol. 20, No. 2, May 

2005. The accurate evaluation of losses in power systems has 

important technical, economic, and regulatory repercussions. 

For example, losses are increasingly becoming one of the most 

important  measures of system performance, especially in 

connection with private sector participation (PSP) in the 

distribution segment of the industry. This paper proposes a top-

down/bottom-up approach for accurately estimating technical 

losses in power distribution systems when a complete set of 

modelling data is not available. The results of the recent 

application of this approach in a developing country are also 

presented. [1] 

       MIDAS: Detection of Non-Technical Losses in Electrical 

Consumption Using Neural Networks and Statistical 

Techniques, Inigo Monedero. Felix Biscarri, and Rocio Millan, 

Escuela Technical Superior De Ingenieria Informatics, 

Department De Tecnologia Electronica, Avda, Reina Mercedes 

S/N, 41012 Seville (Spain) , Endesa, Avda. Borbolla S/N, 

41092 Seville (Spain).Data mining has become increasingly 

common in both the public and private sectors. A non-technical 

loss is defined as any consumed energy or service which is not 

billed because of measurement equipment failure or ill-

intentioned and fraudulent manipulation of said equipment. The 

detection of non-technical losses (which includes fraud 

detection) is a field where datamining has been applied 

successfully in recent times. However, the research in electrical 

companies is still limited, making it quite a new research topic. 

This paper describes a prototype for the detection of non-
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technical losses by means of two datamining techniques: neural 

networks and statistical studies. The methodologies developed 

were applied to two customer sets in Seville (Spain): a little 

town in the south (pop: 47,000) and hostelry sector. The results 

obtained were promising since new non-technical losses 

(verified by means of in-situ inspections) were detected through 

both methodologies with a high success rate. [15] 

 

3. Measurement Method 

 
System loss is basically arithmetic difference between the units 

purchased from bulk suppliers and the units billed to consumers 

in the respective period. The total system loss for any given 

period is expressed as percentage of total energy input in the 

system and is computed as follows:  

Total distribution loss = (Energy input- Energy sold)/Energy 

Input 

Loss in the feeder is calculated as below: 

Ploss=I*(I*r/l*L)=I
2
R                     (1) 

Where, 

I is current 

r/l is resistance / Kilometre 

L is length of cable in Kilometres 

Load factor: The ratio of the average load during a designated 

period to the peak or maximum load occurring in that period 

LF = Average load / Maximum load      

Load loss factor: The empirical equation given below gives 

relationship between load factor and load loss factor. 

LLF=k*LF+(1-k)*LF
2
orLLF=0.2* LF+0.8 *LF

2   
   (2) 

Where k = coefficient. 

K=
        

       
              

 

                                                                                                     

Feeder Name/Type of Feeder JYOTI SHIKHAR 

Commercial 

Rewari MYP 

Industrial 

Size of Cable 300 Sqmm 300 Sqmm 

Time Amp Amp 

1 75 243 

2 76 244 

3 78 250 

4 77 239 

5 80 240 

6 84 230 

7 102 254 

8 295 263 

9 315 299 

10 314 357 

11 316 394 

12 320 409 

13 285 335 

14 297 342 

15 323 359 

16 354 398 

17 367 415 

18 373 388 

19 380 386 

20 365 334 

21 294 307 

22 124 263 

23 96 248 

24 88 244 

 

Technical loss in MU =I
2
×R×L× LLF ×24 ×30 ×10

-9
  

I = Load in amp. 

R = Resistance of the conductor in ohms/ kilometre 

L = Length of the feeder in kilometres 

LLF = Load loss factor [25] 
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 Jyoti Shikhar 

Commercial 

Feeder  

Rewari MYP  

Industrial 

Feeder 

Gopinath domestic + 

commercial Feeder 

MIG 

Rajauri 

Garden 

Domestic 

Feeder  

Size of conductor 300 Sqmm 300 Sqmm 300 Sqmm 240 Sqmm 

Length 3 KM 2 KM 3.5 KM 5 KM 

Peak load 380 415 290 238 

LF 0.601 0.747 0.636 0.621 

LLF 0.409 0.596 0.451 0.433 

K 0.20 0.20 0.20 0.20 

Loss in MU 0.04 MU 0.03 MU 0.03 MU 0.06 MU 

Technical Loss in % 1.8 2.1 2.0 4.7 

 

Technical loss of Transformer in MU for month = {No load loss + [(% loading) 2 * rated Cu. loss * LLF]} * 24 * 30 / 10
6
 [25]   

 

S. 

No. 

T.F Name Peak 

Load(Amp)  

Rated Full 

Load(Amp) 

% 

Loading 

Value 

of 

“LLF” 

Loss(MU) Loss 

% 

1 Lumax-85 1159 1250 92.72 0.580 0.0032 2.4 

2 A-15 982 1237 79.38 0.470 0.0022 1.8 

3 B-32 644 1250 51.52 0.440 0.0013 1.6 

4 A-43 434 1250 34.72 0.550 0.0011 2.0 

5 Shopping 

Centre 

541 1237 43.73 

0.337 0.0010 

1.7 

6 WH-49 859 1237 69.44 0.296 0.0014 1.7 

7 B-125 686 1237 55.45 0.530 0.0015 1.6 

 

 Top down and bottom up approach: 
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Top down approach: 

The top-down approach to estimate the technical and non-

technical losses in a power distribution network consists of 

three steps as: 

Step 1: Functional Variables: This step gives the valuation of 

functional variables, i.e., variable that contain appropriate 

information to describe the performance evaluation of the 

power distribution system at the HT and LT feeder. For 

example, in case of HT feeder, the functional variables are (i) 

the units consumed per consumer (ii) the number of 

consumers per length of feeder whereas in case of secondary 

distribution system, the variable is the units consumed or the 

no. of consumers per length of feeder.  

In a primary distribution system based on the category of the 

consumers, the technical loss % is variably dependent upon 

the units consumed per consumer and the number of 

consumers per length of feeder. For the same no. of 

consumers, the technical loss % is different for high load 

consumption vs. medium/low load consumption. For example, 

the technical loss % is different for industrial consumers vs. 

domestic/commercial consumers depending upon various 

parameters like connected load, consumption, utilization 

factor etc.   

The technical loss % is therefore different in case of these two 

categories. However, the functional variable describes that the 

higher units consumed per consumer and/or the higher the 

number of consumers per length of feeder, the smaller should 

be the technical loss %.  

In case of secondary distribution system, if the units consumed 

or the no. of consumers per length of the feeder is higher, the 

technical loss % is higher as shown in fig. 5.5              

Step 2: Formulation of clusters: This step Involves the 

formulation of clusters in terms of functional variables, i.e., 

the determination of “closeness” of the specific distribution 

system under consideration to other distribution system whose 

characteristics are almost similar. The clusters are formed as 

per table No. 4.2  

Step 3: Estimation of losses: this step assumes that similar 

distribution system have comparable technical losses (on 

percentage basis). As such technical losses of the distribution 

system under consideration are estimated from those of the 

system close to it (close to same cluster).  

 

Bottom up approach: 

 
In bottom–up analysis, we calculated the actual losses and 

improve the performance of the distribution system by 

bringing the losses to a given (predetermined) level.  

The methodology used for bottom- is as: 

1. Identification of feeder/DT data 

2. Consumer tagging. 

3. Generation of T&D loss %  

4. Analysis  

5. Action taken report to bring losses to a given level 

 

Result of 7 DT transformer for T& D loss % are given below 

in the form of graph. 
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4. Conclusion and Future Scope 

 
In India, the T&D loss% of the power distribution utilities is 

very high. The power utilities are facing power shortage, huge 

amount of losses in millions of crores, poor and unreliable 

power etc. Power system losses comprises of technical losses, 

non-technical losses & revenue losses.  The reasons for the 

technical losses are lack of inadequate T&D capacity, too many 

transformation stages, improper load distribution and extensive 

rural electrification etc. 

For the proper and accurate measurement of power losses in the 

power distribution utilities, we have to identify and found 

different power losses like technical and non-technical losses. 

This is the today’s need of our developing country is more 

important where total T&D loss % loss are very high. The 

power distribution utilities should estimate the losses where the 

data for computing the technical and non-technical losses are 

generally not available.  

 The top-down and bottom-up approach is used in this 

dissertation to estimate the technical losses in the power 

distribution system. This approach not only helps in 

identification of technical and non-technical losses but also 

helps to reduce these losses and improve the overall health of 

the power distribution utilities.  

The case study of Janakpuri division of BSES Rajdhani power 

limited, a power distribution utility of Delhi was considered. 

Firstly, we calculated the technical losses for HT feeders, 

power transformers, and secondary distribution system using 

load factor and loss load factor approaches. For this load profile 

of power and distribution transformer and HT feeder data was 

taken. 

Finally, we presented the top-down and bottom-up approach for 

accurately estimated the technical losses of the Janakpuri 

division of BSES power distribution utility. The top-down and 

bottom-up approach is used for estimating and calculating the 

losses for primary and secondary distribution system. 

The utilities will have to concentrate on other mathematical 

approaches and advanced technologies for the accurate 

estimation and reduction of non-technical losses and the 

technical losses. 
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