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Abstract: This project describes a Smart Grid architecture
implemented with the help of Web of Things .Web of Things
comprise of a set of Web services provided on top of a
number of Internet enabled Embedded devices .The Web
browser on any computer can act as an interface to the
services provided by these Web of Things. The Embedded
devices are ARM7 Processor based devices with Ethernet
capabilities. CMSIS Real Time Operating System is used for
process control on each of these embedded devices. LwIP
Protocol Stack is implemented on top of each of these devices
so that IP connectivity can be established. The Web interfaces
provide us real time information on each of the energy meters
that are installed on site and communicate to the Embedded
Internet devices using MODBUS communication protocol.
Real Time energy source scheduling, energy source selection,
power connection and disconnection are some of the services
that are provided to an on-line authenticated user. The
Embedded Systems lab Infrastructure at the TIFAC CORE for
3G/4G Communication at National Institute of Science and
Technology was used for the hardware testing of the
embedded modules. The Design and development of a smart
monitoring and controlling system for household electrical
appliances in real time has been reported in this paper. The
system principally monitors electrical parameters of
household appliances such as voltage and current and
subsequently calculates the power consumed. Wireless
mechatronic systems consist of numerous spatially distributed
sensors with limited data collection and processing capability
to monitor the environmental situation. Wireless sensor
networks (WSNs) have become increasingly important
because of their ability to monitor and manage situational
information for various intelligent services. There has been
design and developments of smart meters predicting the usage
of power consumption. However, a low-cost, flexible, and
robust system to continuously monitor and control based on
consumer requirements is at the early stages of development.
In this study, we have designed and implemented a WIFIbased intelligent home energy management and control
service .In this design we implemented temperature
controlling and fire safety system. The sensor information
also update in IOT for every event occurrence.
Keywords: Web of Things, Wifi Module, LPC2148 (ARM7)
Microcontroller, ADC, LM35 Temperature Sensor, Display
Unit.

I. INTRODUCTION
Use of Renewable Energy Sources in House hold
electrification has always been the most effective method to
minimize the amount of carbon emissions that we contribute
towards the cumulative carbon emissions of this planet earth.
These carbon emissions have given rise to global warming
due to depletion of the ozone layer. Use of alternatives like
solar water heaters helps to reduce individual carbon emission
footprint upon the environment. But the use of these
alternatives is location and climate dependent. The power grid
supply to our homes still remains the primary source of
energy for most of the Appliances in our homes. Also the
reconfiguration of the electrical circuitry of the entire home is
a cumbersome process for the end user. If the users are
provided with an inexpensive process to configure the power
supply of their homes as per requirement, the use of generated
renewable energy can be maximized. This would eventually
put an impact on the total carbon emissions due to the
generation process of power from non-renewable energy
sources. The Web of Things comprise of a number of Internet
enabled Embedded devices which provide such an interface to
the user by means of Web services. The end user can access
this through a web browser of any computer with an Internet
connection.

Fig.1. ARM Processor based internet enabled embedded
device.
A. Internet Enabled Embedded Device
In this setup an ARM cortex M3 processor is utilized to
plan an implanted system gadget. The LPC2148 processor
from NXP [5] is utilized as our form of ARM processor. The
processor is interfaced with a RS 232 port, LCD and Ethernet
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port. A Real time operating system called CMSIS [4] is
monitoring and control. The platform architecture is
utilized for undertaking improvement .On top of that a little
illustrated in Figs.2 and 3. It consists of three main parts: the
convention stack called LwIP is utilized to bolster TCP/IP
sensor and actuator networks, the IoT server and the user
abilities on the load up. The gadget is appeared in Fig.1.
interfaces for visualization and management. Sensor and
actuator nodes communicate in a reliable bi directional way
with the IoT server. The communication between the nodes
B. Serial Communication with Energy Meters
The ARM processor board speaks with the RS 232 port by
and the IoT server follows the TCP/IP client-server model.
interfacing its UART (Universal Asynchronous Serial
Sensors send messages in their native format to the IoT server
Transmission) Port with MAX232 IC .So, a few vitality
(through a gate way, if needed), over an encrypted link. The
meters inside 1 km (hypothetically 1km, tried around 200m)
IoT server converts the raw payload, containing information
can be suited with a solitary processor board. The meters are
from heterogeneous nodes, into a standard format, containing
associated with the different Non-Renewable and Renewable
object identifier, object type, measurement unit, data field,
vitality Sources straightforwardly to record the voltage and
geographical position, and timestamp. In this way, data can be
current readings. In the event that voltage is more than 450V,
easily represented, manipulated and aggregated without
Voltage Transformer is required and for present, Current
considering the communication protocol of the originating
Transformer is required for current more than 5A.The
source.
Transformers likewise disconnect the meters from the high
TABLE I: Main Components If The Internet of Things
present and voltage of the info supply. These readings can be
Platform
caught by the controlling implanted gadget by method for a
progression of charges. The decision of current transformers
relies on upon the greatest current that is required to be
measured.
II. SYSTEM ARCHITECTURE
A. Block Diagram
Slave Mode:

Fig.2. Block Diagram of Slave mode.
Master Mode:

Fig.3.Block Diagram of Master mode.
B. Over View Of Block Diagram
We have developed a platform for the IoT as a scalable
distributed system that can seamlessly support an in-home
smart grid and different concurrent applications for remote

A web-based graphical interface allows users to access real
time and historical sensor data. The same interface allows
users with administration privileges to manage networks and
single nodes. Third-party software can access the platform
using a Representational State Transfer application
programming interface (API). Due to the possibility of using
the system to collect sensitive and confidential data, the
platform ensures an adequate security level both to end-to-end
communications and to data access. For this reason, users
need to be authenticated before they can access the platform
and can only access specific sets of sensor data through
HTTPS. The IoT server support multiple encryption protocols
(AES-128, SSH).At a finer level of detail, the IoT platform
consists of several hardware and software components, each
described by its functions and by its interfaces with other
components. In this way, the architecture is easily scalable
and robust. Each component can be modified, redesigned, and
extended with minimum impact on the rest of the system. The
components are indicated in Table I and are described in more
detail in the following subsections.
Sensor and Actuator Nodes: The sensor and actuator nodes
can be part of networks implemented with wired (e.g.,
controller area network (CAN), PLC) or wireless (e.g.,
ZigBee, Wi-Fi, Bluetooth) network protocols. The
architecture can accommodate different and heterogeneous
sensor and actuator networks. The data management unit is
responsible for translating information to the format required
by the sensor database. On the other hand, bidirectional
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communication channel stop/from the nodes enable the IoT
server to interrogate, configure, and program them.
Configuration messages mainly carry node-specific
information (for example measurement thresholds, alarm
settings) or firmware updates.
IP Gateway: The gateway is the element connecting a
sensor/actuator network if it has no direct IP capability to the
IoT server via an IP link. The gateway is bidirectional: for
uplink communication it collects data received from the
network nodes. Performs reformatting/encapsulation if
required, and sends them over a secure TCP/IP link to the
message dispatcher. The network nodes, performs
reformatting/encapsulation if required, and sends them over a
secure TCP/IP link to the message dispatcher. For downlink
communication, it forwards to the receiver node(s) the
commands received from the IoT server. We propose a
different gateway concept with respect to the one commonly
used to integrate heterogeneous network switch an external
network. These systems use a gateway-based approach, where
the gateway performs a conversion of data into a universal
format. In our architecture, instead, it is the IoT server that
performs such operation. Therefore, the gateway sends
network packets over TCP/IP in the native format and both
the gateway and the message dispatcher are transparent at the
logical communication level between nodes and IoT server.
This choice provides three meaningful advantages.
 The gateway can have reduced hardware requirements
and computational complexity. Our gateway has only to
ensure an IP connection, to implement the encapsulation
of the nodes’ native protocol into TCP/IP packets, and to
ensure the security level required by the specific
application.
 Different applications and new functionalities can be
developed and added without modifying the gateway.
 The user side of the platform can communicate at the
application level directly with network nodes.
C. Existing Method
THE SMART GRID is an intelligent power generation,
distribution, and control system. The proposed system is
helpful in collection and analysis of real time data along with
the control of electrical loads for energy reduction.
Emphasizing the importance of the communication
infrastructures required to support device control and data
exchange between the various domains which comprises the
smart grid. Our proposed scheme is implemented with an
ETHERNET protocol.

Protocol Stack is implemented on top of each of these devices
so that IP connectivity can be established. The Web interfaces
provide us real time information on each of the energy meters
that are installed on site and communicate to the Embedded
Internet devices using MODBUS communication protocol.
Real Time energy source scheduling, energy source selection,
power connection and disconnection are some of the services
that are provided to an on-line authenticated user. The
Embedded Systems lab Infrastructure at the TIFAC CORE for
3G/4G Communication at National Institute of Science and
Technology was used for the hardware testing of the
embedded modules. The Design and development of a smart
monitoring and controlling system for household electrical
appliances in real time has been reported in this paper. The
system principally monitors electrical parameters of
household appliances such as voltage and current and
subsequently calculates the power consumed.
Wireless management systems consist of numerous
spatially distributed sensors with limited data collection and
processing capability to monitor the environmental situation.
Wireless sensor networks (WSNs) have become increasingly
important because of their ability to monitor and manage
situational information for various intelligent services. There
has been design and developments of smart meters predicting
the usage of power consumption. However, a low-cost,
flexible, and robust system to continuously monitor and
control based on consumer requirements is at the early stages
of development. In this study, we have designed and
implemented a WIFI-based intelligent home energy
management and control service .In this design we
implemented temperature controlling and fire safety system.
The sensor information also update in IOT for every event
occurrence.
III. HARDWARE IMPLIMENTATION
A. ARM7 LPC2148 Controller
The ARM7TDMI-S is a general purpose 32-bit
microprocessor, which offers high performance and very low
power consumption. The ARM architecture is based on
Reduced Instruction Set Computer (RISC) principles, and the
instruction set and related decode mechanism are much
simpler than those of micro programmed Complex Instruction
Set Computers. This simplicity results in a high instruction
throughput and impressive real-time interrupt response from a
small and cost-effective processor core. Pipeline techniques
are employed so that all parts of the processing and memory
systems can operate continuously. Typically, while one
instruction is being executed, its successor is being
decoded, and a third instruction is being fetched from
memory. The ARM7TDMI-S processor also employs a
unique architectural strategy known as Thumb, which
makes it ideally suited to high-volume applications with
memory restrictions, or applications where code density is an
issue. The key idea behind Thumb is that of a super-reduced
instruction set. ARM7TDMI-S processor has two instruction
sets
 the standard 32-bit ARM set.
 A 16-bit Thumb set.

D. Proposed Method
This project describes a Smart Grid architecture
implemented with the help of Web of Things .Web of Things
comprise of a set of Web services provided on top of a
number of Internet enabled Embedded devices .The Web
browser on any computer can act as an interface to the
services provided by these Web of Things. The Embedded
devices are ARM7 Processor based devices with Ethernet
capabilities. CMSIS Real Time Operating System is used for
process control on each of these embedded devices. LwIP
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The Thumb set’s 16 bit instruction length allows it
module, the traditional serial devices do not need to change
to approach t wi c e t h e d e n s i t y o f s t a n d a r d AR M c o d e
any configuration; data can be transmitted through the
Internet network. Provide a quick solution for the user’s serial
w h i l e r e t a i n i n g m o s t of the ARM performance
devices to transfer data via Ethernet. The HLK-RM04 module
advantage over a Traditional 1 6 -bit p r o c e s s o r u s i n g 1 6 provides designers with a ready made component that
bit r e g i s t e r s . This i s Possible because Thumb code
provides a fully integrated solution for applications, using the
operates on the same 32-bit register set as ARM code. Thumb
IEEE802.11 standard in the 2.4-2.5GHz ISM frequency band,
code is able to provide up to 65 % of the code size of ARM,
including802.11b/g/n and also provides IEEE802.3, can be
and 160 % of the performance of an equivalent ARM
quickly and easily included in product designs. The modules
processor connected to a 16-bit memory system. The
integrate all of the RF components required, removing the
LPC2148 incorporates a 128 KB and 256 KB Flash memory
need to perform expensive RF design and test. Products can
system respectively. This memory may be used for both code
be designed by simply connecting sensors and switches to the
and data storage. Programming of the Flash memory may be
module IO pins or uart interface as shown in Fig.4. The
accomplished in several ways. It may be programmed In
modules use reline’s chip Wireless Microcontroller, allowing
System via the serial port. The application program may also
designers to make use of the serial interface to connect with
erase and/or program the Flash while the application is
their device Hence, this module allows designers to bring
running, allowing a great degree of flexibility for data storage
wireless applications to market in the minimum time with
field firmware upgrades, etc. When on-chip boot loader is
significantly reduced development effort and cost. This
used, 120/248 KB of Flash memory is available for user code.
product is an embedded module based on the universal serial
The LPC2148/LPC2129 Flash memory provides a minimum
interface network standard, built-in TCP / IP protocol stack,
of 100,000 erase/write cycles and 20 years of data retention.
enabling the user serial port, Ethernet, wireless network (wifi)
On-chip boot loader (as of revision 1.60) provides Code Read
interface between the conversions. Through the HLK-RM04
Protection (CRP) for the LPC2148/LPC2129 on- chip Flash
module, the traditional serial devices do not need to change
memory. When the CRP is enabled, the JTAG debug port
any configuration; data can be transmitted through the
and ISP commands accessing either the on-chip RAM or
Internet network. Provide a quick solution for the user’s serial
Flash memory are disabled. However, the ISP Flash Erase
devices to transfer data via Ethernet Also the HLK-RM04
command can be executed at any time (no matter whether the
module have FCC modular approvals and is compliant with
CRP is on or off). Removal of CRP is achieved by erasure of
EU regulations.
full on-chip user Flash. With the CRP off, full access to the
chip via the JTAG and/or ISP is restored. On-Chip static
B. LM35 Temperature Sensor
RAM may be used for code and/or data storage. The
SRAM may be accessed as 8-bits, 16-bits and 32-bits. The
LPC2119/LPC2129 provides 16 KB of static RAM. Which
indicate that interfacing of CAN bus to microcontroller that
gives structural view of the CAN bus protocol
communication.
B. WIFI Module

Fig.5. Temperature Sensor.
The LM35seriesare precision integrated-circuit temperature
sensors, whose output voltage is linearly proportional to the
Celsius (Centigrade) temperature, The LM35 thus has an
advantage over linear temperature sensors calibrated in ˚
Kelvin, as the user is not required to subtract a large constant
voltage from its output to obtain convenient Centi-grade
scaling. The LM35 does not require any external calibration
or trimming to provide typical accuracies of ± 1⁄4˚C at room
Fig.4. Wifi Module.
temperature and ± 3⁄4˚C over full −55to+150˚C temperature
range as shown in Fig.5. Low cost is assured by trimming and
HLK-RM04 is a new low-cost embedded UART-ETHcalibration at the wafer level. TheLM35’slow output
WIFI module (serial port - Ethernet -Wireless network)
impedance, linear output, and precise inherent calibration
developed by Shenzhen Hi-Link Electronic co., Ltd. This
make interfacing to read out or control circuitry especially
product is an embedded module based on the universal serial
easy. It can be used with single power supplies, or with plus
interface network standard, built-in TCP / IP protocol stack,
and minus supplies. As it draws only 60µA from its supply, it
enabling the user serial port, Ethernet, wireless network (wifi)
has very low self-heating, less than 0.1˚Cinstill air. The
interface between the versions. Through the HLK-RM04
LM35 is rated to operate over a −55˚ to + 150˚ C temperature
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range, while the LM35 Cisrated for a −40˚ to +110˚C range
(−10˚with improved accuracy). The LM35 series is available
packaged in hermetic TO-46 transistor packages, while the
LM35C, LM35CA, and LM35D are also available in the
plastic TO-92 transistor package. The LM35D is also
available in an 8-lead surface mount small outline package
and a plastic TO-220package.
IV. SCALABILITY AND SELF SUSTAINABILITY
The proposed model is anything but difficult to set up on
existing homes with meters introduced .The setup can be
designed with the electrical segments being picked by size of
the venture. It can be an ease establishment on a rustic home
and can be stretched out to a high security setup for greater
undertakings. As the greater part of the administrations is
given through the web of things, the system of operation can
be remotely reconfigured relying upon necessities and client
input. The web administrations can be reconfigured every
once in a while when the need emerges.
V. RESULTS
Results of this paper is as shown in bellow Figs.6 and 7.
A. Hardware Implementation

Fig.6. Hardware Implementation.
B. Output Results

Fig.7. Output Results.

VI. CONCLUSION
The composed framework is anything but difficult to
actualize and exceptionally adaptable as indicated by
requirements. It gives exceptionally compelling strategies of
utilizing our renewable vitality assets which would some way
or another has been underutilized. At last it gives an
exceptionally
successful
strategy
for
executing
environmentally friendly power vitality idea on a bigger scale
.The mix of Web of Things with existing force framework
engineering will give us various chances to enhancements in
our vitality sparing strategies.
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