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Abstract- This paper presents the concept about the development and implementation of real time metering system, which 
will be able to detect the source of generation, so that the consumer will be able to know about from which generator he is 
taking the power. As the number of generation companies in power generation sector increases as per the demand of supply 
increases therefore the privatization of power sector is going on and there quality of power differs for different company 
though it is at very small .For detection of power quality the smart metering system is already present in electricity system. 
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I. INTRODUCTION 
 
Due to increase in demand of power by local 
consumers results in increasing various generation 
companies with different ratings, qualities and cost of 
power. Lack of sufficiently accurate, timely 
information on energy use may prevent customers 
from taking informed decisions to reduce 
consumption and thereby bills and CO2 emissions 
[2]. The lack of accurate, timely information 
increases suppliers' accounts management and 
switching costs. Better information on patterns of use 
across networks will aid in network planninand 
development. In Great Britain, the provision of 
energy meters to consumers is the responsibility of 
energy retail suppliers, and is subject to competition. 
Although some suppliers are rolling out smart meters 
to a selection of their customers [3].This will 
facilitate the capture of wider benefits to consumers, 
the environment, network operators and new 
businesses.  
 
With the advent of new innovative technologies such 
as smart meters a desired power conditioning and 
various parameters of power can be detected at the 
end entity or at local consumer. Smart Meter 
technology in terms of providing bidirectional 
communication capability those records electricity 
usage on at least an hourly basis. The Smart Meter 
technology must provide customers with direct access 
to price and consumption information, furnish them 
with direct information on their hourly consumption, 
the implementation of time of use rates and real-time 
pricing programs, and effectively support the 
automatic control of electricity consumption by the 
customer, the electric distribution company or a third-
party, at the customer’s request [8].  
 
In this paper a system will be design which can be 
helpful in detection of generation power source or the 
source providing power through whole power system 
at the end entity or local consumer so that the 
customer will about to know from which generation 

company he is using the power[5]. The local 
consumer will be able to know about the different 
generation companies and he can himself will be able 
to know the quality of power results in the alertness 
in the domestic users as well as commercials user 
about the power generation industries. Helps them in 
choosing their generation company. As our Indian 
power sector scenario is changing day to day, new 
technogies are introduced and privatization of  power 
sector is increases every day.  
  
II.INDIAN POWER SECTOR AND ITS 
CHANGING SCENARIO  
 
The electricity sector in India had an installed 
capacity of 254.049 GW as of end September 
2014[9]. India became the world's third largest 
producer of electricity in the year 2013 with 4.8% 
global share in electricity generation surpassing Japan 
and Russia. Captive power plants have an additional 
39.375 GW capacity. Non Renewable Power Plants 
constitute 87.55% of the installed capacity, and 
Renewable Power Plants constitute the remaining 
12.45% of total installed Capacity. India generated 
around 967 TWh (967,150.32 GWh) of electricity 
(excluding electricity generated from renewable and 
captive power plants)  during the 2013–14 fiscal. The 
total annual generation of  electricity from all types of 
sources was 1102.9 TeraWatt-hours (TWh) in 2013.   
 
As of March 2013, the per capita total electricity 
consumption in India was 917.2 kWh. The per capita 
average annual domestic electricity consumption in 
India in 2009 was 96 kWh in rural areas and 288 
kWh in urban areas for those with access to 
electricity in contrast to the worldwide per capita 
annual average of 2,600 kWh and 6,200 kWh in the 
European Union. Electric energy consumption in 
agriculture is highest (18%) in India.  
 
The per capita electricity consumption is lower 
compared to many countries despite cheaper 
electricity tariff in India. 
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Indian power sector is at the third stage of reforms 
now, where energy security and advanced operation 
and control through new technology to build twenty 
first century power system is required.  
 
Government of India has set its Smart Grid Vision as 
a part of National Action Plan on Climate Changes. 
Accelerated Power Development Programme is a 
backbone and Restructured Accelerated Power 
Development  
 
Programme is a transition to Smart Grid. The Smart 
Grid Vision of India with three agendas as reliable 
generation, reliable and advanced distribution system 
and end of load shedding is explored through various 
policies and regulatory initiatives taken and 
milestones achieved.  
 
The 17th electric power survey of India report claims:   
A. Over 2010–11, India's industrial demand 
accounted for 35% of electrical power requirement, 
domestic household use accounted for 28%, 
agriculture 21%, commercial 9%,  public lighting and 
other miscellaneous applications accounted for the 
rest.  
 
B. The electrical energy demand for 2016–17 is 
expected to be at least 1,392 Tera Watt Hours, with a 
peak electric demand of 218 GW.  
 
C. The electrical energy demand for 2021–22 is 
expected to be at least 1,915 Tera Watt Hours, with a 
peak electric demand of 298 GW.  
 
As demand increases day by day, amount of 
generation power have to be increased and number of 
generators is also increases. The power is generated 
in mainly in two types thermal and renewable, in 
thermal from coal, gas, diesel and in renewable from 
hydrel, nuclear. As per the requirement of power 
increases the requirement of generators increases 

therefore the centralized government system turns to 
the privatization and many of the private companies 
introduced in Indian electric sector. Therefore 
different companies having different generation 
source material so they requires different amount for 
generation on that basis tariffs will be decided.   
                  
Table I shows the status of the private sector and their 
contribution in the Indian power generation in 2012. 
Reliance Power Limited, Adani Power, Tata Power 
Company Limited, Suzlon Energy, Essar Power, 
Jindal Power, Torrent Power AEC Limited, GMR 
Infrastructure Limited, GVK Power & Infrastructure 
Limited, DLF Power Limited,  Birla Power Solutions 
Limited are some of the major private power 
companies in India.   
  
III.TECHNOLOGIES IN ELECTRIC 
METERING SYSYTEM  
 
An electricity meter, electric meter, or energy meter 
is a device that measures the amount of electric 
energy consumed by a residence, business, or an 
electrically powered device. Electric utilities use 
electric meters installed at customer’s premises to 
measure electric energy delivered to their customers 
for billing purposes. They are typically calibrated in 
billing units, the most common one being the kilowatt 
hour [kWh]. They are usually read once each billing 
period. In settings when energy savings during certain 
periods are desired, meters may measure demand, the 
maximum use of power in some interval. "Time of 
day" metering allows electric rates to be changed 
during a day, to record usage during peak high-cost 
periods and off-peak, lower-cost, periods. Also, in 
some areas meters have relays for demand response 
load shedding during peak load periods. Currently in 
Electric metering system many new technologies are 
introduced due to increasing population results in 
increased demand of power. Also in Indian countries 
there is large percentage of power theft so to know 
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about the exact meter reading, So the exact consumed 
amount of power will be known.  
 
A. Automatic Meter Reading System  
AMR (Automatic Meter Reading) and  RMR 
(Remote Meter Reading) describe various systems 
that allow meters to be checked without the need to 
send a meter reader  out. An electronic meter can 
transmit its readings by telephone line or radio to a 
central billing office. Automatic meter  reading can 
be done with GSM (Global System for Mobile 
Communications) modems, one is attached to each 
meter and the other is placed at the central utility 
office.  
 
B. Advanced Metering Infrastructure  
Advanced Metering Infrastructure (AMI) are systems 
that measure, collect, and analyze energy usage, and 
communicate with metering devices such as 
electricity meters, gas meters, heat meters, and water 
meters, either on request or on a schedule. These 
systems include hardware, software, communications, 
consumer energy displays and controllers, customer 
associated systems, Meter Data Management (MDM) 
software, and supplier business systems.               
Government agencies and utilities are turning toward 
advanced metering infrastructure (AMI) systems as 
part of larger “Smart Grid” initiatives. AMI extends 
current advanced meter reading (AMR) technology 
by providing two way meter communications, 
allowing commands to be sent toward the home for 
multiple purposes, including “time-of-use” pricing 
information, demand-response actions, or remote 
service disconnects. Wireless technologies are critical 
elements of the “Neighbourhood Area Network” 
(NAN), aggregating a mesh configuration of up to 
thousands of meters for back haul to the utility’s IT 
headquarters.  
 
The network between the measurement devices and 
business systems allows collection and distribution of 
information to customers, suppliers, utility 
companies, and service providers. This enables these 
businesses to participate in demand response services. 
Consumers can use information provided by the 
system to change their normal consumption patterns 
to take advantage of lower prices. Pricing can be used  
to curb growth of peak consumption. AMI differs 
from traditional automatic meter reading (AMR) in 
that it enables two-way communications with the 
meter. Systems only capable of meter readings do not 
qualify as AMI systems. 
  
C. Smart Metering System    
Since the inception of electricity deregulation and 
market-driven pricing throughout the world, utilities 
have been looking for a means to match consumption 
with generation. Traditional electrical and gas meters 
only measure total consumption, and so provide no 
information of when the energy was consumed at 

each metered site (market use rates are readily 
available to utilities however). Smart meters provide 
a way of measuring this site-specific information, 
allowing price setting agencies to introduce different 
prices for consumption based on the time of day and 
the season. Smart meters may include measurements 
of surge voltages and harmonic distortion, allowing 
diagnosis of power quality problems.   
 
Utility companies propose that from a consumer 
perspective, smart metering offers potential benefits 
to householders. These include,  
a) an end to estimated bills, which are a major source 
of complaints for many customers   
b) a tool to help consumers better manage their 
energy use - stating that smart meters with a display 
outside their homes could provide up-to-date 
information on gas and electricity consumption and in 
doing so help people to manage their energy use and 
reduce their energy bills and carbon emissions.   
 
Electricity pricing usually peaks at certain predictable 
times of the day and the season. In particular, if 
generation is constrained, prices can rise if power 
from other jurisdictions or more costly generation is 
brought online. Proponents assert that billing 
customers by time-of-day will encourage consumers 
to adjust their consumption habits to be more 
responsive to market prices and assert further, that 
regulatory and market design agencies hope these 
"price signals" could delay the construction of 
additional generation or at least the purchase of 
energy from higher priced sources, thereby 
controlling the steady and rapid increase of electricity  
prices. There are some concerns, however, that low 
income and vulnerable consumers may not benefit 
from intraday time-of-use tariffs.  
 
An academic study based on existing  trials showed 
that homeowners' electricity consumption on average 
is reduced by approximately 3-5%.  
 
The term Smart Meter often refers to an electricity 
meter, but it also may mean a device measuring 
natural gas or water consumption.  
 
Similar meters, usually referred to as  interval or 
time-of-use meters, have existed for years, but "Smart 
Meters" usually involve real-time or near real-time 
sensors, power outage notification, and power quality 
monitoring.  These additional features are more than 
simple automated meter reading (AMR). They are 
similar in many respects to Advanced Metering 
Infrastructure (AMI) meters. Interval and time-of-use 
meters historically have been installed to measure 
commercial and industrial customers, but may not 
have automatic reading.  
 
A smart meter is usually an electronic device that 
records consumption of electric energy in intervals of 
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an hour or less and communicates that information at 
least daily back to the utility for monitoring and 
billing purposes. Smart meters enable two-way 
communication between the meter and the central 
system. Unlike home energy monitors, smart meters 
can gather data for remote reporting. Such an 
advanced metering infrastructure (AMI) differs from 
traditional automatic meter reading (AMR) in that it 
enables two-way communications with the meter.  
 
IV. PROPOSED APPROACH FRAMEWORK  
 
A. Problem Definition  
As per the increasing number and types of generating 
stations, it is very difficult to separate each from one 
other. The consumer is unable to know the exact 
source of the power from which generation company 
he is getting and which generation company is giving 
the better one.  
 
B. Proposed Architecture  
Power detection using the smart metering technology 
by analysing the time delay in the switching instances 
from one generator to another one, will about to 
detect the source of the power. The consumer is 
already aware about the quality of the power he is 
using with the help of advanced metering 
infrastructure, which is already present in electric 
system.  
 
Figure 1 shows the single line diagram of 
decentralised deregulated system. By considering a 
small system and giving them switching instances 
with time delay of some seconds automatically by 
using circuit breakers the generation source can be 
separated on the basis of time delay. For example: 
generator1(G1) will start at t1=0,generator2(G2) will 
start at t2=6.3sec,generator3(G3) will start at 
t3=12.9sec.Waveforms form figure 2 shows the 
generation impulse waveforms to the system with 
time delay instances. And figure 3 shows the flow 
chart in which the algorithm for the flow chart shows 
the algorithm for time delay programming which will 
help in detection of time delay given to the system 
and by using this generation source will be detected.  
 
As per the changing scenario of Indian power sector 
and privatisation of electric power generation system 
this system can be applicable in future by giving them 
the specific timing for injection of generated power in 
the system.  
 

At the while calculating the time delay in supply 
there should be only one generation is ON at a time 
after identification of source.  
 
As we are considering three cases with three 
generators G1, G2 and G3 having time delay t1,t2 
and t3 respectively. Time delay is counted on basis of 
that the ON generator is displayed. Table II shows the 
results for this. 

 
 

 
Fig.2. Flow Chart 

  
V. RESULTS  
 
A MATLAB program is developed by using the 
algorithm in Figure 2,in which the time delay 
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parameter may changes with reference to change in 
generation campany. With reference to the algorithm 
some results are obtained shown in Table II. In 
TableII ON generator is shown with 1 and the OFF is 
shown by 0.  
 
By using these results a MATLAB simulation is done 
which will have the input generation waveforms as 
shown in figure 3.having the time delay t2,t2,t3 for 
waveform fig.3.(a),(b)and (c) respectively for 
G1,G2,and G3 respectively.  
 
Here time delay given to the system manually with 
the help of circuit breakers in the system results are 
obtainained as shown in figure 4 when generator G1 
is ON, Figure 5 shows result when generator G2 is 
ON and Figure 6 shows results for when generator 
G3 is ON. Here at a time only one generator is 
i.e.only one generator will supply power at a time 
other will be OFF. It is done automatically by using 
switching instances time delay given to the system.  
  
 

 
 

 
  

 

 
 
Here figure 4,4.(a),4.(b)and4.(c)shows output 
waveform for generator G1 is ON and G2 and G3 are 
OFF when t1 =0 for generator G1.Figure 
5,5.(a),5.(b),and 5.(c) shows results for when G2 is 
ON and G1,G2 get OFF when time delay is 
t2>t1.Similarly figure 6,6.(a),6.(b) and 6.(c) shows 
result for when G3 is ON and G1,G2 gets OFF and 
time delay t3>t2>t1.   
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Figure 6.Ouput Waveforms when G3 is ON 

CONCLUSION  
                   
In this paper the new system  in electric energy meter 
which is capable of detecting the power generation 
source with the help of time delay in the source 
designed with the help of MATLAB Simulation and 
Programming.  
 
Here it is possible to know about the generation 
source at the end entity, which will help the local 
consumer to know about the generation source from 
where he getting the power and able to decide whose 
power he want to use reference to generation 
company.  
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