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Abstract -- This paper attempts to discuss on metering with technology options specially dealing with photo metering 
systems applicable to Indian environment. The prominent issue Maharashtra State Distribution Company 
(MAHADISCOM) facing is mounting losses and poor financial conditions caused by nuisance factors like electricity theft 
and tampering with electricity meters. This paper implements proven forecasting algorithm to predict next meter reading 
which is compared with actual meter reading in order to find out faulty meter. This paradigm shift in processing will 
enable MAHADISCOM to identify thefts beforehand and take proper action.   
      
 
I. INTRODUCTION 
 
The energy meters form a vital link between the 
utilities and the consumers. It is on the basis of these 
meters the utilities are able to raise bill and collect 
revenue for electrical power supplied to its various 
consumers. Metering can no more be limited only to 
revenue collection but has graduated into areas of 
load control systems planning and reduction of T & 
D losses. As per broad estimates more than 30% 
consumers in India are either not metered or have 
faulty meters giving inaccurate measurements, 
resulting in loss of revenue for the utility and thus 
contributes towards increasing inefficiency in the 
system resulting in increased losses and pilferage. 
Metering of electricity for all categories of consumers 
would, not only help in increased revenue collection 
but also contribute to better load control and systems 
planning and reduction of T & D losses. Meters have 
been treated by utilities as the cash registers for 
distribution utility’ business. These cash registers are 
dispersed widely across the utilities service area and 
are located on premises not in control of the utilities. 
Over the years, little attention has been paid to 
keeping these cash registers accurate and ensuring 
that the cash registers faithfully report the value of 
the service used by the customer. Both the location 
and the attributes of the cash register make it 
impossible to guarantee that they cannot be 
tampered. Indeed, over the years, some very 
innovative forms of fraud have been found and used 
on utility meters. The resulting loss of revenue is 
often not known to utilities and therefore little has 
been done to protect this revenue. In India the 
problem of high T & D losses has been known for 
some time. Only, recently have knowledgeable 
people from within the utilities begun to admit to 
loss and theft figures far in excess of figures 
published previously. The reasons for fraud are 
complex and revolve un deniably around the 
prevalent social patterns. One of the most critical 
issues dogging the power sector is the poor financial  

 
health of the State Electricity Board’s (SEB’s) due to 
mounting losses. Most of the SEB’s have a negative 
rate of return. Their commercial performance is poor 
not only due to huge gap between the average cost of 
supply and the average tariff rate, with still lower 
recovery rate, but also due to poor plant utilization, 
poor quality and reliability of power supply and the 
higher transmission and distribution losses. The 
official estimate of T & D losses is 25% whereas 
most independent experts believe that it is much 
higher in the range of 35-40%. In any case, these 
losses applecart be much on the higher side. 
Developed countries lose less than 10% and in most 
of the developing countries, including china, these 
losses are much less than 25%. A large part of the 
losses in India are due to the so-called Non –
technical factors-theft and fraud. The SEB losses can 
be reduced by more than half if this hole can be 
plugged. The financial condition of each and every 
SEB can be substantially improved and this is not as 
difficult as it sounds. With the new technologies 
available for metering and billing viz. electronic 
meters, prepaid metering systems, remote metering, 
photo metering system. This paper attempts to 
discuss on identification of faulty meters using 
advance photo metering systems applicable to Indian 
environment. 
 
II. TYPES OF METERS- A BRIEF 

SCENARIO 
 
Metering technology has undergone substantial 
changes since independence. Faster changes have 
come during the last decade when apart from various 
designs of electronic meters, wireless remote meters, 
wired remote meters, pre-paid meters have become 
feasible. The technology in metering can be broadly 
classified into the following: 
 
1. ELECTRO-MECHNICAL METERS: - Where 
electric energy is measured based on induction 
principal recorded by the revolution of the counter. 
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This meter was invented by Ferraris in the year 
1884. Hence, these meters are still called Ferraris 
meter. The principle adopted by Ferraris was the 
principle of induction motor hence these meters are 
also known as ‘Induction Meters’. These meters are 
designed to carry the current up to 80A in the whole 
current single and 100A in three phase meters, for 
measuring high loads on LT side, C.T. operated 
meters are used. These meters have low accuracy in 
the rang of +_ 2%. The life of these meters varies 
from 15-20 years. 

 
2. ELECTRONIC METERS: - These meters do not 
have any moving parts and measure energy through 
electronic circuit and readings are displayed. 
Through digital displays. These meters can also be 
read through computerized Meter reading 
Instruments (MRI). These meters can be designed to 
provide additional features to measure operating 
parameters such as current, voltage, power factor etc 
and accuracy of these meters ranges between 1.0% to 
0.2%. Life of these meters is estimated between 10 to 
15 years, which is yet to be established.  

 
3. PREPAYMENT METERS: - These are smart 
card operated meters. These cards can be 
programmed with general data about the consumer 
and type of meter at his premises. Each smart card is 
specifically intended for one meter and could be 
encoded for high security to prevent operation. The 
tariffs used by the meters are externally 
programmable. The technology is gaining acceptance 
due to lower cost business processes, increased 
customer control over consumption, no credit line 
and no bad debts. 

 
4. AMR (AUTOMATED METER READING):- 
Electronic meters are amenable to remote metering, 
time of the day metering, control metering and to 
regulate the quality of supply of power, Electronic 
meters also provide the possibility of computerized 
meter reading and billing without depending on the 
manual meter reading. Automatic meter reading is 
the technology of automatically collecting data from 
energy metering devices. The data is transferred to a 
central database for billing. It allows billing to be 
made on actual consumption rather than on an 
estimate based on previous consumption giving 
customers better control of their electrical energy 
consumption.   As a result, various sensing devices 
have been developed to automatically read utility 
meters and store the meter data electronically. These 
sensing devices, usually optical, magnetic, or 
photoelectric in nature are coupled to the meter to 
record the meter data. Additionally, the meters have 
been equipped with radio frequency trans-receivers 
and control devices which enable the meters to 
transmit meter data over an RF link when requested 

to do so. Hand held devices have been developed 
which include RF trans-receivers designed to 
interface with the meter’s RF trans-receivers. Often 
for mobile meter reading, the reading equipment 
includes navigable and mapping features provide by 
GPS and mapping software. These hand held devices 
enable the human meter reader to simply walk by the 
meter’s location, transmit a reading request over an 
RF link from the hand held device to the meter’s 
reading device, wait for a response from the meter’s 
sensing and transmitting device, and then record, 
manually or electronically, the meter data. 

 
III. ADVANCE PHOTO METERING AND 

RF TECHNOLOGY 
 

Photo metering is the ideal solution for domestic 
metering purposes. Where volume is large and as a 
consequence revenue cost to collection ratio is 
relatively very high. Unlike the bulk electricity 
consumers, in this case the utilities are not interested 
in short term load profiles or monitoring. The end 
objective here is revenue collection and “meter 
reading” is only an intermediate process. Photo 
metering systems help collect revenue up front. In 
photo metering technology Data entry software 
embedded in the digital camera.  Meter reader shall 
take digital photographs of the meters, using digital 
camera and the digital photographs will record meter 
reading with date and time including physical status 
of the meter. Then Image of the meter is uploaded to 
the computer and then entered into the bill. 
Photographs are processed through software and 
converted into an MSEDCL define format. But, in 
photo metering system time required for complete 
procedure that is to generate bill is more. Minimum 
six days required, therefore we proposed advanced 
photo meter reading system. In advance photo meter 
system time required is three days as shown in 
figure.1. Advantages of Advance Photo Meter 
System are Very low capital investment in systems 
and software, Increase revenue generation ability of 
all involved (contractor, MR, franchisee, distribution 
company, etc.), Eliminate lot of (human) errors 
during data capture and processing also Monitor and 
increase efficiency of field and back office teams, 
Increase business with same staff and Less training 
required for new staff. The primary driver for 
automation of meter reading is not so much to reduce 
labor costs, but to obtain data that is otherwise 
unattainable. Many meters, especially water meters, 
are located in areas that require an appointment with 
the home owner. While early systems consisted of 
walk-by, and drive by AMR for residential building, 
telephone based AMR served well for commercial or 
industrial accounts. In present practice while 
processing low tension (LT) bill analysis of 
consumption of consumer is carried out after the bill 
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processing. If analysis is done before the issuing the 
bill to the consumer, then it is possible to give 
correct bill to the consumer as per his usage and theft 
can be detected before issuing the bill for under 
billed consumer this can be done with the help of 
software which proposed in this paper. 
 
IV. THE METHODOLOGY 
 
The methodology is compound by four steps. These 
steps are applied to the substation data in order to 
detect  the faulty meter during a specific period 
(For instance, a month): 
1. Collection of data 
2. Load estimation 
3. Calculate percentage load growth & average 
percentage load growth 
4. Identify faulty meters. 
Next sections explain these steps. 
Collection of data:- For case study we considered 
parwati sub division under Pune Region. Under this 
subdivision there are 13 feeders and various DTCs in 
each feeder. Collect the DTC data on each feeder 
related to consumers (Name and number), their 
consumption, and billed amount. 
Load estimation:- Load Estimation gives us idea of 
future consumption (in units). It helps for selecting 
criteria for faulty meters. We used incremental 
increase method for load estimation. 
                (1) 
Where  = Energy Consumption after n years  
                 = Average increase of consumption for 
known month of years 
                = Average of incremental increases of 
the known month of years  
Percentage load growth and average percentage 
load growth: - Calculation of percentage load 
growth and average percentage load growth decide 
correction factor for logic to identify faulty meters. 
For calculation of load growth we took year wise 
same month Data.  
 % Load growth= (New Year units of any month-old 
year units of any month/old year units of any 
month)*100          (2) 
 Identify faulty meters :- After these three steps we 
can identify faulty meters..Criteria for faulty meter is 
,if Lower limit< estimated value < higher limit then 
meter is ok, else if Lower limit> estimated value then 
meter is faulty, else if Higher limit> estimated value 
then meter should be check. 
 
CONCLUSION 
 
The methodology proposed here for identification of 
faulty meters using software was developed for 
Maharashtra State Distribution Company. In general 
practice reading is taken by agency/ utility and data 

file is created and data validated manually, but using 
advance photo meter technology entire procedure is 
through software, hence theft can be detected before 
issuing the bill, is helpful for reduction in 
commercial losses as shown in table 1. 

 
Electricity theft and electricity meter tempering is 
barrier that leads to a poor financial conditions for 
MAHADISCOM.  The theft can be detected by 
monitoring trend of consumption of electricity, with 
the help of software developed. A program is 
developed to utilize a statistical method of predicting 
next reading and compares it with actual reading to 
notify any unusual case. This paradigm shift in 
processing will enable MAHADISCOM to identify 
thefts beforehand and take proper action.  This 
software is used for assessing, forecasting and 
simulating energy consumption of low tension 
(Residential, Commercial, and Industrial) consumer. 
Using this software reading is taken by agency and 
utility and data file is created thus data is validated 
through validation software where comparison of 
consumption of current month consumption is done.  
This software is useful in future for analysis of 
season wise or activity wise consumption of various 
consumers will be forecast .The  strategies suggested 
in this paper will not only support but will uphold 
MAHADISCOM's bottom line-”Best Service to Best 
Paying Customer” and take it to new horizons.  
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