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Abstract— India's century-old electrical grids brought the nation inexpensive, abundant power and changed the way the 
country worked filling homes, streets, businesses, towns and cities with energy. What they also did was pay little regard to the 
environment. Unidirectional by nature, the grids were designed to distribute power, not to manage a dynamic global network 
of energy supply and demand. The result is, today India’s grids account for some of the highest transmission and distribution 
losses in the world, at around 27%. This inadequacy could possibly become an obstacle to the country’s progress in the years 
to come. Regardless, a report earlier this year on the top 10 smart grid countries by the research firm Innovation Observatory 
ranked India No. 3 behind the U.S. and China. Smart grid refers to an improved electricity supply chain using digital 
technology. It enables monitoring, analysis, control and two-way communication between the electrical delivery system and 
the consumer end. Smart grids use sensors, digital meters and controls and analytical tools to automate, monitor and control 
flow of energy and hence provide detailed and timely information on energy consumption. In this paper the proposed system 
with effective solutions for multiple problems faced by India’s electricity distribution system such as varying voltage levels 
experienced due to the varying electrical consumption, power theft and transmission line fault for single phase electricity 
distribution system also various techniques used for the energy optimization along with the consumption scheduling.  
In these paper we propose a mechanism for load   scheduling. Load scheduling is nothing but a smart option for load shedding. 
We propose a home based mechanism. Here we classified hone appliances into three categories according to their working and 
power consumption mechanisms. Using the power consumption we switch on or off these home appliances. 
These all things are done by considering the hourly load consumption. 
 
Index Terms— Demand Side Load Scheduling, Smart Grid, Energy Optimization Technique, Non-Shiftable, 
Time-Shiftable, Power -Shiftable Appliances.  
 
I. INTRODUCTION 
  
The aim of the proposed scheduling is to minimise the 
peak hourly load in order to achieve an optimal 
(balanced) daily load schedule. The proposed 
mechanism is able to schedule both the optimal power 
and the optimal operation time for power-shiftable 
appliances and time-shiftable appliances respectively 
according to the power consumption patterns of all the 
individual appliances. Simulation results based on 
home and neighbourhood area scenarios have been 
presented. 
Objective of proposed system is to demonstrate the 
effectiveness of the proposed technique to implement 
this design and validate it for multiple households and 
also incorporate future enhancements. Also to reduce 
the energy wastage to control shiftable appliances at 
home. 
It is a scheduling mechanism for home area load 
management in smart grid. It used to minimise the 
peak hourly load in order to achieve an balanced daily 
load schedule. Using this technique we are able to 
schedule both the optimal power and the optimal 
operation time for power-shiftable appliances and 
time-shiftable appliances. 
These system Works according to according to the 
power consumption patterns of all the individual 
appliances. 
It uses smart meter which displays and monitors the  

 
home appliances. According to results displayed by 
meter we used to schedule load for home appliances.  
It is demand side load scheduling mechanism. It 
means optimized carried out according to the load 
utilized by home. These are done by switching on or by 
switching off appliances when load is more or less. To 
show load consumption we plot a graph or total power 
consumption.  
When load goes above some fixed value of assigned for 
home automatic switching is carried out using 
microcontroller for home appliances.   
 
II. SMART GRID TECHNIQUE 
 
A smart grid is a digitally enabled electrical grid that 
gathers, distributes, and acts on information about the 
behavior of all participants (suppliers and consumers) 
in order to improve the efficiency of electricity services 
or it is a technique used to increase the connectivity, 
automation and coordination between the suppliers, 
consumers and networks that perform either long 
distance transmission or distribution. The objectives of 
smart grid are: fully satisfy customer requirements for 
electrical power, optimize resources allocation, and 
ensure the security, reliability and economic of power 
supply, satisfy environment protection constraints, 
guarantee power quality and adapt to power market 
development. Smart grid can provide customer with 
reliable, economical, clean and interactive power 
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supply and value added services. Electricity losses in 
India during transmission and distribution are 
extremely high vary between 30 to 45%. For 
residential consumers’ class, the representative daily 
curves by utility and by consume range were defined. 
For each utility, the singular ranges were grouped and 
were finally: 0–50; 51–200; 201–300; 301–400 
kWh/month. 
 
COMPARISON OF EXISTING GRID WITH SMART 

GRID: 
 

 
 

III. THREE TECHNOLOGICAL AREAS FOR 
SMART GRID TECHNIQUE 
 
A. Metering and meter data management. 

 AMI/AMR(smart meter/modules, 
 AMR applications and relevant server. Meter 

data transport infrastructure and 
communication network.  

 Meter data management(MDM) application 
and relevant server.  

 
B. Distribution Automation(DMS/SCADA): 

 DMS/SCADA application , Server,  
 RTU and -Communication network.  
 Distribution peak demand reduction 

application.  
 Conservation of voltage regulation system. 

 
C. Demand response: Industrial and home automation 
along with dynamic electricity traffic.  
Next step to this is putting meters and network 
components in the field and building the Home Area 
Network (HAN). Electricity losses in India during 
transmission and distribution are extremely high and 
vary between 30 to 45 %. Hence a system is proposed 

here for monitoring and optimization energy 
utilization to save a lot of energy and avoid wastage of 
energy. 
 
IV. ENERGY OPTIMIZATION TECHNIQUE 
 
For Energy Optimization appliances are classified into 
three groups. These are non-shiftable, power-shiftable 
and time-shiftable.  
For non-shiftable appliances such as TV and fridge 
which have fixed power requirement and operation 
period, the optimization will ensure continuous supply 
of power. The scheduling optimization will be carried 
out mainly for the shiftable appliances. For 
time-shiftable appliances, such as washing machine, 
the smart meter will be able to control the switch and 
provide sufficient electricity during the scheduled 
periods. 
For power shiftable appliances, such as water boiler 
and electric vehicle chargers, the smart meter will 
schedule flexible power and ensure the total 
supply.The system can be further extended to multiple 
users’ scenario where many smart meters are 
connected together and they agree to achieve a 
cooperative scheduling. The central control node will 
take the overall responsibility of scheduling the whole 
network and assigning individual meters their 
corresponding tasks. 
 

 
FIGURE1. Demand response technology scheme 

 
V. DEMAND RESPONSE TECHNOLOGY FOR 
HOME AUTOMATION 
 
In this paper we have proposed demand response 
technology of smart grid. It is nothing but demand side 
load scheduling mechanism. The general scheme for 
this technology is shown below. 
As shown in the figure, the smart meter is the key 
component in the system. It connects with the user 
interface to collect the user’s own power consumption 
plan and preference and display the scheduling 
information. On the other side, the smart meter 
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connects with all the home appliances, not only to 
provide electricity for the appliances but also to 
determine the total requirements and power 
consumption patterns of all individual appliances. 
Based on all the collected information, the meter will 
globally optimize the hourly consumption and 
schedule all appliances. For non-shiftable appliances 
such as TV and fridge which have fixed power 
requirement and operation period, the optimization 
will ensure continuous supply of power. The 
scheduling optimization will be carried out mainly for 
the shiftable appliances. For time-shiftable appliances, 
such as washing machine, the smart meter will be able 
to control the switch and provide sufficient electricity 
corresponding to the power pattern during the 
scheduled periods. For power shiftable appliances, 
such as water boiler and electric vehicle chargers, the 
smart meter will schedule flexible power and ensure 
the total supply. The system can be further extended to 
multiple users’ scenario where many smart meters are 
connected together and they agree to achieve a 
cooperative scheduling. 
 
VI. HARDWARE REQUIREMENTS 
 
A. CT Sensors:  
 Current Transformer sensor is step down transformer 
(1A:5V). 
 
B.   PIC CONTROLLER:  
 The PIC microcontrollers are based on a 16/32-bit  
CPU with embedded trace support  
 32 kB, 64 kB, 128 kB, 256 kB and 512 kB of 
embedded 
 high-speed flash memory. 
  A 128-bit wide memory interface and unique 
accelerator architecture enable 32-bit code execution 
at maximum clock rate.  
 
C. LCD Display:  
Available Modules:-  
Based on Alphanumeric Displays  

 16×2 ( “16” Represents Columns & “2” 
Represents    Rows ) 

 16×1  
 16×4 
 20×2 

For system 16×2 is used.  
 
D. RS 232:  
 
DS232A Dual RS-232 Transmitter/Receiver is used 
with the following features:  
a. High data rate - 250 kbits/sec under load  
b. 16-pin DIP or SOIC package  
c. 20-pin TSSOP package for height restricted 
applications  

d. Operate from single +5V power  
e. Meets all EIA-232E and V0.28 specifications  
f. Uses small capacitors: 0.1 µF  
g. Optional industrial temperature range 

 
VII. BLOCK DIAGRAM 
 

 
Figure2. Block diagram of system 

 
Description: 
Current transformer is connected to microcontroller 
Two bulbs of power 60w are connected to pic 16f877a 
microcontroller. Power consumption is measured 
through controller and displayed on LCD 16×2.when 
Supply is switched on the appliances get on and the 
power consumption is displayed on the LCD. 
When the total power consumption is more than 90w 
and it is increasing one bulb gets blinked that is 
nothing but optimization for power shiftable 
appliance. 
If the total power consumption is still increasing other 
bulb get switched off. The bulbs will remains off till 
reduction of load. It shows optimization for time 
shiftable appliances.     
 
VIII. SOME SYSTEM IMPLEMENTED USING 
SMART GRID 
 
1. AMI Project in Lubbock, TX 

 South Plains Electric Cooperative AMI Project 
 Started in 1996 
 To talk back and forth with utilities 
 Report outages and electric usage 
 34,285 smart meters already connected (75%) 
 Targeting 100% by  

 
2. Peak Energy Agriculture Rewards (PEAR) in 

Fresno, CA 
 Cell phone / web-to-wireless remote control. 
 Demand response program for agriculture 

customers 
 Controls: 

– On/off switches 
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– Pump pressure and flow 
– Air temperature 
– Soil moisture, etc. 

3. Golden Spread Electric Cooperative Project in 
Amarilo, TX 
 SCADA Communication for Better Reliability 

& Outage Management 
 Both wireless and power line carrier 

communications systems 
 Automated Distribution Circuit Switches 
 Automated Capacitors 
 Automated Regulators 
 Circuit Monitors/Indicators 
 Smart Meters, Programmable Communicating 

Thermostats, DLC 
 

4. Midwest Energy Inc. Smart Grid Project, Hays, KS 
 Nine Relay-based Phasor Measurement Units 

(PMUs) 
 Synchrophasor Communications Network 
 Advanced transmission applications for 

synchrophasors: 
 Angle and frequency monitoring 
 Post-mortem analysis (disturbances and system 

failures) 
 Voltage and voltage stability monitoring 
 Improved state estimation 
 

 
5. Ktech Corp: Battery for Renewable Energy 
Integration         

  California’s Central Valley 
  Batteries: 250 kW, 1 MWh 
  180 kW Photovoltaic Farm 
  store the energy generated 
  Dispatch power to: 

– Run an irrigation pump 
– Inject energy back into the grid during 

peak times 
 
IX. ADVANTAGES  
 
1. It is a flexible system 
2. It gives us cost saving mechanism  
3. It provides efficient energy management  
4. It is efficient technology 
5. It ensure interoperability 
6. It is simple to use 
 
X. APPLICATIONS 
 
1. To monitor power usage in different departments. 
The power usage in different departments can be 
monitored, so it can be observed that which 
department is using maximum power. So, if there is 
waste of power in any department, it can be limited. 

2. It can also be used to monitor total power usage of a 
small scale company. 
3. It can be used in such places where manpower is less 
or due to environment effects it is difficult to collect the 
data of power consumed. 
4. In India it can be used in such areas where people 
manipulate the meter reading. 
5. It can be used in houses for monitoring the 
consumption of the power. It is helpful for the user also 
because they do not have to wait for the person coming 
from the EB. Also it reduces the human error. 
 
XI. RESULTS  
 
A.  Two electric bulbs of 60w power are used as tow 
appliances.  
B. For load more than 90w one bulb  operate at low 
power and reduces load graph.  
C. If load is still increased to some high 
value(100w-105w ).  
D. The time-shiftable bulb gets off to reduce power 
consumption to less than 90w. 
 
Following figure Shows the total power consumption 
for time shiftable and non shiftable appliances. It is 
shown that how load graph is increased and decreased 
according the power consumption of appliances.  
 

 
Figure3.  Optimisation for shiftable appliances 

 
It shows a demand-side management optimization 
mechanism for smart homes in smart grid.  
It gives an idea about how to minimize smart home 
electricity cost by maximizing the usage of renewable 
energy. 
We have used bulb as an appliances. Switching of 
bulbs is done automatically using microcontroller. 
 
XII. FUTURE SCOPE 
 
a. It possible to implement this design and validate it 

for multiple households and also incorporate 
future enhancements to suit the system for three 
phase electric distribution system in India. 

b. The system with minor modifications can be used 
for line fault and power theft detection by using 
different sensors. This method will reduce the 
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energy wastage and save a lot of energy for future 
use. 

c. Two way communications is possible between 
user and power station. 

d. Cloud computing can be used to create data base 
and monitor the consumption of large area. 

e. These system can be used in hotel to save energy 
consumption. 

f. In various industries like food making, automobile 
industries it will be provide very useful to optimize 
power when there is an actual need. 

 
CONCLUSION 
 

1. This proposed architecture is an effective 
solution for monitoring and optimizing 
energy utilization. 

2. The system design mainly concentrates on 
single phase electric distribution system, 
especially suited for Indian scenario.  

3. The system provides the solution for some of 
the main problems faced by the existing 
Indian grid system, such as wastage of 
energy.  

4. The proposed mechanism for the home 
demand-side power for power-shiftable 
appliances and time-shiftable appliances 
respectively. 

5. This is a realistic approach to the Power 
measurement.  

6. The system has a high degree of accuracy for 
the measurement of the Power consumed. 

7. This system efficiently combines the two 
branches as Electrical engineering 
Measurements with the high-tech Electronics 
communication. 

8. The energy management is obtained most 
efficiently and the system consumes less 
amount of power. 

 
SUMMURY 

 
a. We propose a consumption scheduling 

mechanism for home area load management 
in smart.  

b. The aim of the proposed scheduling is to 
minimise the peak hourly load in order to 

achieve an optimal (balanced) daily load 
schedule.  

c. The proposed mechanism is able to schedule 
both the optimal power and the optimal 
operation time for power-shiftable appliances 
and time-shiftable appliances respectively 
according to the power consumption patterns 
of all the individual appliances. 

d. Simulation results based on home and 
neighborhood area scenarios have been 
presented to demonstrate the effectiveness of 
the proposed technique 

e.  We can broadcast power need for large area 
using cloud computing and schedule that 
using shifting mechanism.  

f. We propose a demand-side management 
optimization mechanism for smart homes in 
smart grid.  

g. The proposed mechanism is modeled as a 
Binary Linear Programming problem. 

h. The proposed mechanism aims to minimize 
smart home electricity cost by maximizing 
the usage of renewable energy 
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