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Abstract— Most people extensively use electricity meter. It is a simple device that calculates the amount of electricity used. 
Electricity is a basic need to run all the machines. Nowadays usage of electricity has been increased drastically along with 
that there is excessive consumption of electricity. Most of the people forget to switch off buttons, which leads them to pay 
heavy electricity bills. The main objective of this work is to overcome the power wastage. There are different stages of usage 
of electricity and the charges applied for usage of electricity by HESCOM/BESCOM will be doubled for every next stage.  
This paper proposes with innovative Idea called E-Saving Meter by implementing four colour codes for four different stages, 
just below the WALL-CLOCK so that the user will come to know or he gets alert whenever he sees the wall clock about 
exceeding subsidy electricity usage stage and get alerted about charging double amount for each unit of electricity used, so 
customer will automatically save electricity (Idea came basically from by studying the mentality of users. for example when 
the Internet data pack of the customer is get over and he use Internet only whenever it necessary because he is alerted about 
charging more and he know the ISP will charge more money) . E-Saving meter is a product which will alert and boost the 
user to save the electricity. It is an easy way of saving electricity by one button touch using remote, similar to battery saving 
application in smart phones. 
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I. INTRODUCTION 
 
Electric meter is the device which helps in knowing 
the amount of power consumed in one month in that 
particular building. The existing product related to 
electricity meter gives the information of units 
consumed by the user in one month. But all these 
existing devices lack in customer ease of use because 
these meters cannot be analysed by common people 
and also the user will get bill at the end of month after 
using electricity without any caution of exceeding 
subsidy units of electricity usage. Most of the times, 
people often forget to switch off the Television, 
Refrigerator, Fan button and other electrical devices. 
This will result in the excess usage of electricity. So, 
there has to be some solution which will eradicate 
such issues. E-saving meter is a product that can 
indicate the usage of electricity and gives update of it 
and boost the customer to resist the excess usage of 
electricity and also control the switches, based on the 
amount of usage of electricity.  
E-Saving meter is designed in such way that it 
displays particular color to show the customer in 
which stage user is present just below the WALL 
CLOCK, so that the user will come to know or get 
alerted whenever he sees that clock and user will 
automatically get to know about exceeding subsidy 
electricity usage stage and get alerted about charging 
double amount for each unit of electricity used, based 
on this user can switch off the lights, Television, 
multiple AC’s and so on which consumes more 
electricity. By pressing single button in E-saving 
meter remote, user can access different modes and 

user is also provided facility of selecting switches 
which have to be shut down in that particular saving 
mode. In this way wastage of electricity can be saved 
in each house, malls, general stores, institutes, offices 
which collectively helps in saving large amount of 
electricity. 
Consider an example which helps in understanding 
how E-saving meter boosts the customer to save 
electricity in Malls and retail stores. It is observed 
that most of the malls and retail stores use the 
electricity heavily by operating all the appliances like 
Television, AC and speakers even when there are less 
number of customers in the mall. If E-saving meter is 
implemented within WALL-CLOCK near manager 
counter then E-Saving meter alerts manager 
whenever he sees the wall clock, about exceeding 
subsidy electricity usage stage as per the 
HESCOM/BESCOM. So, E-Saving meter boost him 
to save electricity when there are less number of 
customers by just selecting the power saving mode 
which will enable minimum lighting and air 
conditioning in the area, which will save the wastage 
of electrical power and also electricity bill of the mall 
owner. E-Saving meter color codes of different stages 
and respective charges for those stages by 
BESCOM/HESCOM are as follows:  

 
Table 1. Color code indicating different stages 
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The E-Saving meter is categorized into three basic 
modes. Balanced, Power Saving, and Ultra Power 
Saving. The user can access the switches of the home 
by just selecting different modes. These modes are 
pretty simple; the balanced mode lets through current 
normally; the Power saving mode limits the current 
significantly; the Ultra Power Saving mode limits to 
the necessary usage only. 
 
II. LITERATURE SURVEY 
 
Literature survey was carried out in several major 
urban areas shows that different amount of units used 
have different costs and it doubles for every next 
stage. In this E-Saving meter, these units are color 
coded, so that it will be easier for the user to 
understand about his/her usage. For example, 
GREEN color indicates usage of 0-30 units which 
costs 270 paisa per unit, YELLOW color indicates 
31-100 units which costs 400 paisa per unit, 
ORANGE color indicates  101 to 200 units which 
costs 540 Ps/unit and RED color indicates above 200 
units which costs 640Ps/unit as shown in the above 
Table I. These colors depict the existing usage of 
electricity, thus easily alerting the user about the 
mode to use. Hence by implementing this meter, large 
amount of electricity can be saved, while also 
ultimately giving some control of the usage to the 
user itself. E-saving meter can be implemented in 
malls, houses, general stores, industries and offices. 
 

A) Costumer Requirement Form for E-saving 
product development  
In this survey form questions asked to the 
customer to share their experience of using 
currently available electricity meters in 
terms multiple choice questions and the 
response got from the customer is showed in 
the fig. 1. 
As per the analysis there is more scope and 
need of developing product which will make 
customer to save in their electricity bill. 

 
Out of 50 homes in 15 homes the monthly bill is more than 
600 

 

 
Fig 1. Google form customer Survey for Product Development 

 
B) There are currently four kinds of meters 

which helps in knowing the amount of 
power consumed: 

i) Digital Meter 
ii) Electronic Meter 
iii) Dial Meters 
iv) Smart Electricity Meter 

 
i) Digital Meter 

The typical digital meter display is shown below: 
 

 
Fig 2. Meter reading in Digital Meter 

 
The numbers will be displayed from left to right, 
ignoring the numbers in red or in a red surround. If 
your tariff gives you lower-priced off-peak electricity 
like ECO20:20 or Economy 7 your meter may have 
two rows of figures as shown below: 
 

 
Fig 3. Typical Diagram of Digital Meter with two rows 

Never + rarely=60% 

NO  90% 

YES 98.3%  

YES   90%  

Functionality 50% 
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ii) Electronic Meter 
The typical electronic meter display is shown below: 

 
 

 
Fig 4. Reading of Electricity in Electronic Meter 

 
Some electronic meters have a cycle display button 
that you press to take readings and some 
automatically scroll through the various displays. As 
with a meter with two rows of figures, write down all 
the numbers from left to right in each display, 
ignoring any numbers in red or in a red surround. The 
previous readings on your bill will indicate which 
‘day rate’ is and which ‘night rate’ is. 
 

iii) Dial Meter  
The typical dial meter display is shown below: 
 

 

 
Fig 5. Meter reading of Electricity usage in Dial Meter 

 
Each dial turns in the opposite direction to the one 
before it. Before you read your dial meter, check the 
direction of your dials. Every dial on every meter 
revolves from 0-1 and on through to 9 before 
continuing to 0 again. 
 
The procedure of reading Dial meter as follow: 

1. Read the dials from left to right 
2. If the pointer is between the two numbers, 

always take the lower number 
3. If the pointer is directly over a number, write 

down that one 
4. If the pointer falls between 9 and 0, write 

down 9 and reduce the reading you've 
already taken for the dial on its left by one. 
For example, if you originally recorded 5, 
reduce it to 4 

5. Don't read the last dial on the right 
 

iv) Smart Electricity Meter 
A smart electricity meter is an electronic device that 
records consumption of electric energy in intervals of 
an hour and then communicates that information  
daily to the utility for monitoring and billing. 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. 

 
Fig 6. Electricity reading in Smart Electricity Meter  

 
III. WORKING CONCEPT 
 
Flowchart 
The working of the E-saving meter is explained in the 
form of flowchart as follows. The flow begins with 
the start, and input from the meter in the form of 
pulse reading is sensed by the sensor. The sensor used 
as photo diode, which converts light (pulse rate) into 
current. 

 

 
Fig 7. Flowchart of first module 

 
As of now the meter output is sensed, this input is 
checked with the set of units, as shown in the 
flowchart. If any of the condition matches then the 
corresponding light (LED) will be displayed. For 
example: If 0-30units (96000 pulses) is matched then 
GREEN color light is displayed. 
This output becomes input to the next stage. 

 
Fig 8. Flowchart of second module 
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Consider any one of the LED is HIGH. This will be 
sent to IR module. Here ends the first part. At this 
stage user has to check for the LED color. Depending 
on that the next stage is processed. 
 
 

 
 
FUNCTIONING OF THE IR MODULE:- 
 

 
Fig 9. Flowchart of IR module functioning 

 
The flowchart of functioning of IR module is shown 
in the above figure 8. It consists of IR Receiver and 
transmitter. The receiver receives the specified IR 
signal from the Remote (transmitter).Particular block 
of code is assigned for each mode. If the transmitted 
IR signal matches with the HEX value included in the 
code then the particular mode is activated. Then 
control flows to pulse checking condition. 
 

 
Fig 10.  Block Diagram of E Saving Meter 

Fig.9. represents the block diagram of E-saving 
meter. As the different appliances are connected to 
electricity meter, this meter generates a pulse for 
specific interval of time. Counts the number of pulse 
from the meter, this indicates about the usage of 
electricity. Different LED’s are used to indicate the 
current stage of electricity usage. After observing the 
color of light, give the required command via remote. 
This command either switches ON the specified 
appliances or switches them OFF, in that saving 
mode. 
 
III. IMPLEMENTATION 
 
The complete project was divided into two parts 
Module1: Indicating the usage of electricity in terms 
of stages. 
Module2: Switching to different modes through                
remote. 
Module1: Indicating the usage of electricity in terms 
of stages. Meter’s reading can be taken using 
photodiode. 
The sensor is placed on the electricity meter pulse 
LED. This sensor is in turn connected to the 
controller, which reads the number of pulses 
generated from the meter. Based on this pulse rate, 
controller switches on the specific LED (i.e. 0-30 
units-GREEN &so on).These LED’s are used to 
indicate the consumption of electricity. This 
indication of the LED’s are made over the WALL 
CLOCK, so that the user can easily get notified about 
the electricity usage. In this part only the usage of 
electricity is shown or highlighted to the user, which 
will convey the user about the stage in which the user 
is using electricity. 
 
Module2: Switching to different modes through 
remote. 
The usage of electricity is indicated with different 
LED’s. Depending on the colour of the LED, the user 
can access the different switches via remote. For 
example: If red colour is indicated then, the user has 
to press ultra saving mode button. Red colour 
indicates excess usage of electricity. 
The procedure is as follows:  

 At first, hex values from the IR remote are 
noted down. Ex :- 1-0x12342,2-0x132234 & 
.. so on and these values are included in the 
code in order to set the particular button for 
respective mode that is in which mode 
which appliances must run & which all must 
not. 

 If the IR receiver receives hex values which 
are mentioned in the code, then that 
particular corresponding operation is 
performed. 

 IR signal is received by the receiver, if the 
Signal matches the hex values mentioned in 
the code then the operations of that block is 
executed 
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Different relays are connected to the various 
appliances like Television, Fan. Based on the user 
comfort the user can set the mode at the beginning in 
the code itself. The controller takes the decision 
regarding receiving the valid input. If that input 
matches the IR signal then the controller sends the 
signal to switch ON/OFF the relays as mentioned in 
the code. 
 
PIN CONFIGURATION 
Arduino microcontroller is used for prototype of the  
E-saving meter, the respective pin configuration is as 
follow  
PIN A1 – PHOTODIODE OUTPUT 
PIN 6 - RELAY1 
PIN 7 - RELAY2 
PIN 8 - RELAY3 
PIN 9 - RELAY4 
PIN 11 – TSOP SENSOR OUTPUT 
 
Different appliances are connected to each of the 
relays. As these relays can be switched ON/OFF 
through remote, the user can control switches of the 
appliances. 
 

 
Fig11. Complete Block Diagram of E Saving Meter 

 
I. Bread Board Implementation 

 

 
Fig12. Bread Board Implementation of E Saving Meter 

IV. REAL TIME IMPLEMENTATION 
 
The prototype of the E-saving meter is shown in the 
Fig12. As shown in the figure the photo diode is fixed 
on the electricity meter for pulse reading, as soon as it 
reads the pulse corresponding color bulb will switch 
on. This whole set-up of different stages indicating 
colored LED is placed over the WALL CLOCK so 
that the user can easily notify the excess usage of 
electricity. User in turn presses the specific button 
which is provided for changing the modes. Using this 
meter wastage of electricity can be saved in each 
house, malls, general stores, institutes, offices which 
leads to saving large amount of electricity. 
 

 
Fig13. E saving meter attached below the WALL CLOCK 

 
RESULT AND CONCLUSION 
 
By implementing this project, it is observed that 
saving power becomes easier with handy remote 
which allows switching appliances to switch ON/OFF 
which in turn prevents unwanted power consumption. 
It is designed with simplicity in mind so design made 
simple with large applications in low cost. The simple 
uncomplicated usage procedure need not require any 
technical knowledge. Hence this product can even be 
used by an illiterate and cost of the product is very 
less hence can be borrowed by poor families. This 
way of controlling the wastage of electricity is much 
needed nowadays and that can be achieved by 
implementing E-Saving meter since this can be 
integrated with the already existing or already in use 
meters by paying very low amount. Thus E-Saving 
meter can be used by everyone since this device can 
be used by any illiterate as it not required for the 
people to have any knowledge of technology to use. 
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